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ORDNANCE MAINTENANCE—ELECTRICAL EQUIPMENT (AUTO-LITE)

CHAPTER 1
INTRODUCTION
Paragraph
S COPE .ttt i i it i et et it 1
Arrangement of manual...........ccceieeettrierrrenanan. 2
1. SCOPE.

a. This manual is published for the information and guidance of
ordnance maintenance personnel. It contains illustrations, descrip-
tions, and detailed instructions for maintenance, inspection, disassem-
bly, repair and assembly of the following items manufactured by the
Electric Auto-Lite Company for use in ordnance vehicles.

(1) GENERATORS.

Group 1
GAS 4151

Group 2

GDM 4803

GAS 4166 GDM 5001

GAS 4172

GDZ 4801

GDE 4107 GDZ 4801B
GDE 4108 GDZ4801C

GDZ 4801D
GEA 4802A
GEB 4810

GEG 5001A
GEG 5002

GEG 5002A
GEG 5002B
GEG 5002C
GEG 5002D
GEG 5002E
GEG 5002F

(2) REGULATORS.

Group 1
CB4014

Group 2
TC4328A

Google

GEG 5004A
GEH 4806
GEH 5002
GEW 4802
GEW 4803
GEW 4803A
GEW 4804
GEW 4805
GEW 4806
GEW 4806A
GEW 4806B
GEW 4806C
GFK 4801
GFM 4801
GFM 4801A
GGA 4801A

Group 3
VRP4001A
VRP 4002C
VRP 4004G
VRP 4006E
VRS 4004B
VRX 4001A

Group 3
GBG 4601
GBG 4612
GDJ 4802A
GD]J 4804
GD]J 4804A
GDJ 4804B
GDJ 4804C
GDJ 4808
GD]J 4808A
GDJ 4809A
GD]J 4809B
GDJ 4812A
GDJ 4819A
GDJ 4820A
GFZ 4801A
GFZ 4801B

Group 4
GFR 4801
GFR 4801A
GFR 4801B
GFR 4802
GFR 4802A
GFR 4802B
GFR 4803
GFR 4803A
GFR 4803B
GFR 4804A
GFR 4804B
GFR 4804C

Group 4

VAC4001A
VAD 4103A
VAD 4105A
VAD 4106A
VAD 4106B
VAL 4101A
VAM4101A
VRA 4102A
VRA 4105A
VRG 4102B
VRG 4103C

VRH 4101C
VRH 4102A

VRH 4104A-1
VRH 4104B-1

VRH 4104C-1
VRH 4105A
VRH 4106A
VRY 4201A
VRY 4201B
VRY 4203A
VRY 4203B
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INTRODUCTION
(3) DISTRIBUTORS.

' Group 1 Group 2 Grovp 3
IGC4054D 1GC4707 IGS4111-1 IAC4001 IGW 4049
IGC4281 1IGC4707-1 1IGS4112 IAC 4002 IGW 4053
IGC4286 1IGC4708 IGS4112-1 JAC4002A IGW 4147
IGC4701 IGC4709A IGS4114 IAC 4003 IGW 4154
IGC4701-1 IGC4710 1GS 4114-1 IGW 4156A
IGC4701-2 IGC4710-2 .IGS4202A IGW 4165A
IGC4702A 1GC4716 IGS 4202A-1 IGW 4165B
IGC4703 1GCA4717-1 1GS-4203B
IGC4703-1 IGC4902A I1GS4203B-1
IGC4704 IGE4003H IGS 4204
IGC4704-1 IGE 4003H-1 IGS 4204-1
1IGC4705 IGE 4029 IGT 4102
IGC4706A 1GS4111

(4) CRANKING MOTORS.
Group 1 Group 2 Growp 3
MAB4071 MAY4114B MBY 4001 MAS4003 MBD 4007
MAB4082 MAY 4132 MZ4059 MAS 4009 MBD 4007A
MAU 4006 MAY 4133 MZ4059A ML 4209 MBD 4007B
MAW 4029 MAY 4137 MZ4089A ML 4211 MBD 4008
MAX 4041 MAY 4138 MZ4113 MR 4104 MBD 4010
MAY 4114A MAY 4141 MZ4115 MBD 4010A
(5) IGNrTION CoOILS.
CE 4645 CM 4001 CM 4012 IG 4065 1G 4070Q
CE 4654 CM 4002 CM 4013 IG4070H 1G 4092
CF 4001 CM 4006 CO 4001 1G 4070 I1G 4652
CF 4003 CM 4007 CO 4002 1G 4070L 1G 4661
CF 4009 CM 4010 CP 4001 I1G 4070P 1G 4801
CF4013A
(6) SwITCHES.
Group 1 Group 2
SW2677A SW 4015 SS 4001 SS 4210
SwW 2813 XA 456 SS 4022 SS 4505
SW 4001 XA 532 SS 4205 WSE 4001
SW 4002 XA 570 SS 4209 WSE 4002
SW4011 XA 572 SS4209A WSE 4003
SW4013
(7) WINDSHIELD WIPERS.
28338 28938 29078 29180 29308
28474 28942 29118 29192 29366
28533 29058 29150
(8) HORNS.
HA 4001 HA 4032A HD 4001 HD 4017 HD4017A
HA 4032
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ORDNANCE MAINTENANCE—ELECTRICAL EQUIPMENT (AUTO-LITE)

(9) BoOSTER CoIL.
BC 4001

(10) FILTERS AND SHIELDING.

SP 1524 SP 2545 SP 4017 XA 600 XA 665
SP 1525 SP 2546 SP4018 XA 615 XA 671
SP 1547 SP 2547 XA 586 XA 636 XA 686
SP 1569 SP 3545 XA 599 XA 643

(11) SPECIAL SOLENOIDS,

SS 4506 SSL 4001 WS 4001 WSA 4001 WSC4001
SSH4001  SSL 4002 WS 4002 WSA 4001A WSF 4001
SSK 4001  SSL4002A

For SP 4022 assembly see GDJ 4804B generator and VRH 4104B-1
regulator.

For SP 4022B assembly see GDJ 4804C generator and VRH
4104B-1 regulator.

For SP 4027 assembly see GFZ 4801A generator and VAL 4101A
regulator. '

For SP 4027B assembly see GFZ 4801B generator and VAL 4101A

regulator.

b. Detailed instructions for the removal and installation of the
above components are given in the pertinent using arm technical
manual. .

¢. Theinformation and instruction in this manual is supplementary
to those in the field and technical manuals prepared for the using arm.
This manual does not contain information which is intended primarily
for the using arm, since such information is available to ordnance per-
sonnel in using arm technical manuals and bulletins.

2. ARRANGEMENT OF MANUAL.

a, The detailed arrangement of material is shown in the Table of
Contents. The specifications for fits, tolerances and performance, if
any, are listed at the end of each chapter or section. A complete tabu-
lation of the specifications for all equipment is given in chapter 7.
Special tools required for all assemblies are listed in chapter 8.
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CHAPTER 2
GENERATORS
Section |
GENERATORS—BASIC PRINCIPLES

Paragraph

Description ..... . Ceeececnsannann -

Theory and operation. .........co0ieeenns e sees ceses 4

3. DESCRIPTION.

a. Construction. Generators consist of four main subassemblies
or components, namely: the frame and field, the armature, the com-
mutator end head, and the drive end head. The frame and field is com-
posed of the pole shoes, the field coils and the frame, which supports the
main components of the generator. The field coils supply the magnetic
field which is necessary to generate electricity. The pole shoes and
frame supply the path for the magnetic field. The armature consists of
a laminated iron core fixed to a shaft and the copper windings which are
wound in slots in the core. The ends of these windings are connected
to the commutator which consists of a number of copper segments that
are insulated from each other and from the core and shaft. The com-
mutator end head is a cast iron head that closes one end of the frame
and supports one of the armature bearings. The commutator end head
also supports the brush holders and brushes that contact the commu-
tator and carry the electricity from the revolving armature. The drive
end head closes the drive end of the frame and also supports a bearing
for the armature shaft.

b. General Description.

(1) Generators differ as to the design of the above parts due to the
different electrical and mechanical characteristics desired for particu-
lar installations. The size, type mounting, type of drive, or the voltage
and current output differ but all generators include the four components
just described.

(2) Generator part number is stamped on the name plate wyhich is
riveted to the frame or cover band. All reference to individual units is
made according to this part number.

4. THEORY AND OPERATION.

a. Theory. Electricity is generated when an electrical conductor
is moved through a magnetic field. The amount of electricity is de-
termined by the strength of the magnetic field and the speed, size and
number of conductors moving through the field. The size and number
of conductors is fixed by the design of the generator and the speed is
determined by engine conditions. The strength of the field can be
varied by changing the amount of current flowing through the field
coils. It is by means of this last characteristic that generator regula-
tion is obtained.

7
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ORDNANCE MAINTENANCE—ELECTRICAL EQUIPMENT (AUTO-LITE)

b. Operation.

(1) When the generator armature revolves, its conductors cut
through the magnetic field supplied by the field coils. This generates
electricity in each of the armature conductors. Due to the reversal
process in a revolving armature each conductor generates electricity
first in one direction then in the other. The commutator and brushes
act to reverse the connections of each armature conductor at the proper
instant to offset the reversal due to the revolving action. This results
in a direct current at the generator terminal.

(2) The field excitation current is self-supplied by the generator.
When the generator is stopped there is no field current but there is a
slight residual magnetism in the pole shoes. This residual magnetism
is sufficient to start the generating process which in turn increases the
- field coil strength and therefore the generated electricity. This build-
ing up of the generator output continues until it reaches the point
where the regulating action begins to control the field current.
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CHAPTER 2
GENERATORS (Cont'd)
Section Il
GENERATORS—GROUP 1

Paregreph
Descriptionanddata. ..........cocivieriereecnsssnnsans 5
Cleaning, inspecting, and testing. . . .. . . cccovveeceescncnns 6
Disassembly .... .00 0iiiiirticenctsesccsssssccsssss 7
Cleaning of components. . ........cccoceiieeesscacnssans 8
Inspection and test of components. .........cc.cciene0nes 9
Repair and rebuilding of components............cccc0eeee 10
Assembly .........cc00000000e Ceeesiccceccnsasensanse 11
Tests and adjustments. .. ......ccoieevvvvenncccoannnnse 12
Fits, tolerances, and specifications. . ......c.cccvveeeecnne 13

5. DESCRIPTION AND DATA.
a. Description.

(1) Group 1 generators are two pole, three brush units, with the
output controlled by the third brush. Some of the generators are used
with a two charge regulator which reduces the output when the maxi-
mum is not needed. Figure 1 is a disassembled view of a typical group
1 generator showing the main components and their attaching parts.
Figure 2 is a-disassembled view of a group 1 generator with a distribu-
tor drive housing.

(2) Third brush control of the output uses the principle of arma-
ture reaction to control the output. The field coil excitation is taken
from the armature by the third brush. The position of the third brush
is designed to take advantage of the reduction in output over part of
the windings as generator speed is increased. Due to the action of the
third brush the output increases until a maximum is reached and then
is reduced as the speed is increased further. Figure 3 illustrates a
typical third brush generator output curve.

(3) The third brush-action is typical of all three brush generators
whether used with or without a regulator. A regulator is used to re-
duce the output when it is not needed and does not increase the output
above the amount controlled by the third brush (fig. 3).

. (4) For model numbers of Group 1 generators, see paragraph 1.

b. Data.

Rated Volts—6

Ground Polarity—negative

Field Coil Draw—4.1 to 4.5 amperes at 6.0 volts

9
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GENERATORS—GROUP 1
A—COVER BAND K—DRIVE END HEAD ASSEMBLY
B—COMMUTATOR END COVER L—DRIVE PULLEY
C—COVER GASKET M—SHAFT NUT
D—BEARING RETAINING WASHER N—SHAFT LOCK WASHER
E—FELT RETAINING WASHER O—WOODRUFF KEY
F—COMMUTATOR END HEAD ASSEMBLY P—THROUGH BOLTS
G—ARMATURE SHAFT SPACER Q—FELT WASHER
H—ARMATURE R—COMMUTATOR END BALL BEARING
I—END HEAD LOCATING DOWEL S—BEARING RETAINING SCREW
J—FRAME AND FIELD ASSEMBLY T—COVER ATTACHING SCREW

RA PD 3150008
Legend for Figure 1—Main Components of GAS-type Generators

Molorizing Drew Owtput
Generaler Rele- Contrel Fleld ot c.o"\'m-
Hen Fuse Amperes Velts Mex Amps
GAS 4151 cw Co None 5.3t05.9 8.0 07.1*
GAS 4166 CCw Cco None 5.3t05.9 8.0 07.1*
GAS 4172 CCw CO None 5.3t05.9 8.0 07.1*
GDE 4107 CCw TC 5t 5.5 to 6.1 8.0 18.0
GDE 4108 CCw TC 51 5.5t06.1 8.0 18.0
TC—Third
CW lockwi.e rotnuonr:’tn tg:n d:l:ethe:gn ve mwbnnh and two charge regulator
end. *—Do not set output above 12.5 amperes at
CO—Third brush control uses cut-out relay 8.0 volts.
only. $—Fuse located in regulator.

6. CLEANING, INSPECTING, AND TESTING.

a. Cleaning.

(1) Take out mounting screws, and lift cut-out relay or regulator
away from generator frame. Take out lead screws (figs. 4 and 5). In-
spect and overhaul regulator or cut-out relay (pars. 43 to 47).

(2) Wipe outside of generator with cloth dampened in dry-clean-
ing solvent. If distributor mounting housing is mounted on generator,
clean out grease and plug hole to prevent dirt from entering. Do not
allow dry-cleaning solvent to stand in housing as it will soak bearing,
commutator and brushes, and seriously affect generator performance.

b. Inspecting.

(1) Inspect frame, end heads, and drive gear, for wear and cracks.
If any part is cracked, disassemble generator and install new part
(pars. 7 and 11). If drive pulley is cracked, bent or the belt surface
is rough, install new pulley (pars. 7 k, 71 and 11 1), Generator and
distributor drive gears (if used) must be in good condition with no
teeth missing or damaged. Gears will operate satisfactorily with some
wear; however, install new gears if wear is not distributed evenly over
all teeth or if excessive wear is evident.

(2) Take out clamp screw and lift cover band from generator.

(3) Lift brush arm with hook and inspect brushes. Install new
brushes if oil soaked or worn to less than 34 inches in length. To install
new brushes, loosen brush screw and slip brush off screw (fig. 6).
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GENERATORS—GROUP 1

A—SHAFT NUT 1—DISTRIBUTOR MOUNTING HOUSING
B—ARMATURE J—COVER BAND

C—FRAME AND FIELD K—DISTRIBUTOR HOUSING ATTACHING SCREW
D—CUT-OUT RELAY MOUNTING SCREW L—DISTRIBUTOR GEAR RIVET

E—CUT-OUT RELAY : M—THROUGH BOLT

F—CUT-OUT RELAY MOUNTING SPACER N—WOODRUFF KEY

G—COMMUTATOR END HEAD O—DRIVE END HEAD

H—DISTRIBUTOR DRIVE GEAR P—SHAFT LOCK WASHER

RA PD 3150608
Legend for Figure 2—Main Components of GDE-type Generators

Install new brush on screw and tighten to hold brush in place. Make sure
brush is turned so that beveled face fits commutator. If brush holders
are gummy, dirty, or corroded, disassemble and clean generator (pars.
7 and 8). If brush arm does not swing freely, overhaul generator (pars.
7 to 13). Inspect alinement of brushes on commutator. If edges of
brushes are not in perfect alinement with commutator segments, in-
spect for incorrect brush assembly and for bent or distorted brush arms.
Loosen brush screw and straighten brush, if necessary, and overhaul
generator if arms are bent or distorted (pars. 7 to 13).

(4) If commutator is rough or worn, disassemble generator and
turn down commutator (par. 10 b). If commutator is only dirty,
clean by holding 2/0 flintpaper against it while turning armature slowly.
Blow sand out of generator with clean dry compressed air.

c. Testing.

(1) Measure FIeLp CoiL Draw (fig. 7).

(a) Mount generator on test stand.

| COLD OUTPUT
v HOT OUTPUT
2 W s /
i /| ra -
s )4 Rahaul
AV OUTPUT WITH TC T
|||/ REGULATOR OPERATING
/ / ——]

GENERATOR R.P.M.
OR R.P-M RA PD 315109

Figure 3—Typical Output Curve of Group 1 Generators
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ORDNANCE MAINTENANCE—ELECTRICAL EQUIPMENT (AUTO-LITE)

INSULATE THIRD BRUSH FROM COMMUTATOR

i

L "

O
/AJ

VOLTMETER
AMMETER

BATTERY ’
SWITCH

VARIABLE

BATTERY

RESISTANCE

FELD COIL DRAW TEST HOOKUP —
GAS TYPE GENERATORS

ARMATURE TERMINAL STUD

GENERATOR

GROUND 1O

N
Q\ N VOLTMETER
AMMETER
—= [

Py ) VARIABLE

/ T AN RESISTANCE
BATTERY "\ CARBON PILE
SWITCH BAWERY RHEOSTAT

MOTORIZING DRAW AND OUTPUT TEST
HOOKUP — GAS TYPE GENERATORS

GENERATOR FRAME

L

BATTERY f
SWITCH

VARIABLE
RESISTANCE

BATTERY

FIELD COIL DRAW TEST HOOKUP —
GDE TYPE GENERATORS

ARMATURE TERMINAL STUD

FIELD TERMINAL STUD
JUMPER LEAD

GROUND TO
FRAME

GENERATOR

O

o

BATTERY
SWITCH

AMMETER

r— I
™~

N VOLTMETER

»

VARIABLE
RESISTANCE

'\ CARBON PILE
RHEOSTAT

N

BATTERY

T

MOTORIZING DRAW AND OUTPUT TEST
HOOKUP — GDE TYPE GENERATORS

RA PD 3150353

Figure 7—Test Hookups for Group 1 Generators
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GENERATORS—GROUP 1

7. DISASSEMBLY.
a. Remove Regulator or Cut-out Relay.
(1) Take out mounting screws, lock washers, and spacers.

(2) Lift cut-out relay or regulator away from generator frame and
remove lead screws (figs. 4 and 5). Inspect circuit breaker or regu-
lator (pars. 43 to 47).

b. Remove Cover Bdnd. Remove clamp screw and pull band
from generator.

¢. Remove Brushes and Disconnect Leads. Loosen brush screw,
disconnect leads, and slide brushes off screw (fig.6).

d. Remove Distributor Mounting Housing. (If pertinent)
(fig. 9).

(1) Remove attaching screws.

(2) Remove housing and gasket.

e. Remove Distributor Gear. (If pertinent) (fig. 9).

(1) Remove rivet from gear. Do not damage gear or shaft.

(2) Slide gear off shaft.

f. Remove Commutator End Cover. (If pertinent) (fig. 10).

(1) Remove attaching screws.

(2) Lift off cover and gasket.

g Remove Commutator End Shaft Screw. (If pertinent). Take
out screw and plain washer (fig. 10).

h. Remove Through Bolts. Unscrew both bolts and remove from
generator (figs. 9 and 10).

i. Remove Commutator End Head. Tap commutator end head
lightly with soft hammer and lift head from generator. Slide ball bear-
ing, felt washers, and felt retainer, from head. Do not remove bronze
bearing if used.

jo Remove Armature and Drive End Head. Tap drive end head
lightly with soft hammer and pull armature and drive end head out of
frame and field.

k. Remove Shaft Nut. Mount armature in padded vise and re-
move nut and washer from drive end of shaft.

1. Remove Drive Pulley or Gear.

(1) Pull generator drive pulley or gear from shaft.

(2) Remove Woodruff key from shaft.

m. Remove Drive End Head.

(1) On GAS 4172 and GDE 4108 remove lock nut.

(2) Press armature shaft out of drive end head (fig. 11).

8. CLEANING OF COMPONENTS.

a. Frame and Field Assembly. Thoroughly clean frame and field
assembly with cloth dampened in dry-cleaning solvent. Do not soak
in dry-cleaning solvent and be careful not to damage insulation or
leads. Blow dry with clean dry compressed air.

21

» GO gle



T™ 9-1825B
8

ORDNANCE MAINTENANCE-—ELECTRICAL EQUIPMENT (AUTO-LITE)

b. Armature. Blow all loose dirt off with compressed air. Wipe
armature with clean cloth dampened in fresh dry-cleaning solvent.
Sand commutator with 2/0 flintpaper. Do not handle commutator.
Clean dirt from between commutator bars but do not damage or form
burs on bars or mica.

e. Commutator End Head.

(1) Remove brush plate attaching screws and take off brush holder
“plates,
(2) Soak head and brush holders in dry-cleaning solvent and clean
with soft rag. Blow dry with compressed air. Remove all lint.

(3) Wipe brushes with a clean dry rag.

110 VOLT LINE

N

TEST PROBES

g INSULATED HANDLES

) FLEXIBLE LEADS
10 WATT ’ ;
LAMP -

G

RA PD 24633
Figure 12—Test Probes

(4) ~ Soak ball bearing in dry-cleaning solvent and clean thoroughly.
Blow dry with clean compressed air; do not spin a dry bearing.
(5) Wipe felt washers and wicks clean with rag.

(6) Soak retainers, covers and gaskets, in dry-cleaning solvent
and clean and dry thoroughly.

d. Drive End Head.

‘(1) Take out bearing retainer screws and remove retainers, felt
washers, and bearing,

(2) Soak head in dry-cleaning solvent and clean with brush.
Blow dry with compressed air.

(3) Soak ball bearing in dry-cleaning solvent and clean thoroughly.
Blow dry with compressed air but do not spin dry bearing.

(4) Wipe washers and wicks clean with a rag.
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GENERATORS—GROUP 1

c. Install Commutator End Head. Place commutator end head
on generator and turn head until dowel pin enters hole in head. Hold
heads in place.

d. Install Through Bolts (figs. 9 and 10). Install two through
bolts and lock washers in generator. Make sure one bolt is under the
field connection insulation. Start bolt with fingers but do not tighten.

e. Install Commutator End Bearing (ball bearing types only).
Install cupped felt guard, felt washer, plain washer, and ball bearing,
on commutator end of shaft (fig. 1). Press parts into head.

f. Tighten Through Bolts.

(1) Partially tighten through bolts.

(2) Strike generator frame once or twice with soft hammer to
aline bearings.

(3) Tighten through bolts.

g. Install Bearing Retainer (ball bearing types only). Assemble
washer and screw on end of shaft and tighten screw (fig. 10).

h. Assemble Lock Nut on Shaft (GAS4172 and GDE 4108).
Assemble nut on shaft and tighten with spanner wrench.

i. Install Felt Protector and Spring Washer (GDE 4107 only).
Place protector on shaft and press spring washer into protector.

j- Install Brushes. Install brush screws and lock washers on brush
holders. Place a brush on each screw with beveled face turned to seat
on commutator. The thin brush must be assembled on the adjustable
brush holder. Place terminal of field coil lead on third brush screw and
place terminal of output lead on insulated main brush screw and tighten
brush screws. Keep brushes alined on commutator as screws are tight-
ened. Make sure ground lead is connected to grounded brush. Check
above connections with internal wiring diagram (fig. 28). -

k. Install Distributor Drive Housing (GDE 4107 and 4108 only)
(fig. 9).

(1) Place gear on shaft. Insert gear pm and rivet both ends. Make
sure gear and rivet are tight.

(2) Install distributor drive housing and gasket on generator and
install and tighten three screws and lock washers.

(3) Install grease hole cover, end cap, pipe plug, and clamp screw,
on housing.

1. Install Pulley or Drive Gear.

(1) Install Woodruff key on shaft and press into place.
(2) Place pulley or gear on shaft.

(3) Install and tighten shaft lock washer and nut.

m. Install Commutator End Cover. Install gasket, cover, and
cover screws, and tighten (fig. 10).

12. TESTS AND ADJUSTMENTS.

a. Measure End Play.
(1) Mount indicator (41-I-100) on generator frame or drive end

35
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ORDNANCE MAINTENANCE—ELECTRICAL EQUIPMENT (AUTO-LITE)

Brush spring tension (with new brushes)—15 to 20 ounces.
End play—0.003 inches to 0.010 inches.
Commutator run-out (total reading)—0.0005-inch maximum.
Commutator mica undercut—%s2 inch to 34 inch.
Shaft diameter (new)
Commutator end
GAS type—0.4715 to 0.4720 inch.
GDE type—0.4723 to 0.4728 inch.
Drive end—0.5897 to 0.5902 inch.
Bearing diameter (new)
Commutator end
GAS type—0.4720 to 0.4724 inch.
GDE typet—0.4738 to 0.4748 inch.
Drive end—0.5902 to 0.5906 inch.

¢. Electrical.
Rated volts—6.
Ground polarity—(negative).
Control—GAS type—Third-brush control—uses cut-out relay only.
GDE type—Third-brush and two-charge regulator control.
Field fuse
GAS type—none.
GDE type—S5 ampere fuse in regulator. .
Field draw—complete set of coils—4.1 to 4.5 amperes at 6.0 volts.
Motorizing draw
GAS type—5.3 to 5.9 amperes at 6.0 volts.
GDE type—5.5 to 6.1 amperes at 6.0 volts.
Output setting

GAS type—7.1 amperes at 8.0 volts (can be set up to 12.5*% amperes
at 8.0 volts.)

GDE type—18.0*% amperes at 8.0 volts.
Internal wiring—(fig. 28).
Test wiring—(fig. 7).

d. Tabulated Specifications.

Generator Rotation
GAS 4151 Clockwise rotation at drive end.
GAS 4166 Counterclockwise rotation at drive end.
GAS 4172 Counterclockwise rotation at drive end.
GDE 4107 Counterclockwise rotation at drive end.
GDE 4108 Counterclockwise rotation at drive end.

%*Do not set above these figures.
1This is the inside diameter of a new bearing after assembly in head.

38
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Section Il
GENERATORS—GROUP 2
Parogroph
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14. DESCRIPTION AND DATA.
a. Description.

(1) Group 2 generators are two pole, two-brush units with the
output controlled by a separately mounted current and voltage regu-
lator. Figures 30 and 31 are disassembled views of typical Group 2
generators showing the main components and their attaching parts.

(2) These generators have no internal regulation incorporated in
their design and must be used with the regulator designed to operate
with the generator. The data tabulation (par. 14 b) shows the original
equipment regulator for use with each generator. Do not substitute.
Some substitutions will operate satisfactorily for a short period but
regulators will soon fail if used with incorrect generator.

(3) For model numbers of Group 2 generators, see paragraph 1.
39
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GENERATORS—GROUP 2

15. CLEANING, INSPECTING, AND TESTING.
a. Cleaning.
(1) Remove terminal shield cover from shielded generators.

(2) Wipe outside of generator with cloth dampened in dry-clean-
ing solvent. Make sure terminals and pulley or gear are clean. Do not
allow dry-cleaning solvent to enter generator.

b. Inspection.

(1) Inspect frame, end heads, and fan, for wear and cracks. If
any part is cracked disassemble generator and discard cracked part
(pars. 16 to 22). If drive pulley is cracked or broken, or if belt surface
is rough, remove and discard pulley (par. 16). If any fan blade is
broken or cracked, remove and discard fan. Generator drive gears,
if used, must be in good condition with no teeth missing or damaged.
Gears will operate satisfactorily with some wear but must be replaced
if wear is uneven or excessive.

(2) Take out clamp screw and lift cover band from generator.

(3) Inspect brushes and brush holders. Lift brush arm with hook
(fig. 32) and pull brushes from holders. Install new brushes if brushes
are oil soaked or are worn to less than 12 inch long. To install new
brushes disconnect brush lead from holder (fig. 33). Install new brush
in holder with beveled face turned to fit commutator and connect lead
to holder. Connect field coil or terminal stud lead at same time. If
brush holders or arms are dirty, gummy, or corroded, or if brushes do
not slide freely, overhaul generator (pars. 16 to 22). Inspect alinement
of brushes on commutator. If edges of brushes are not in perfect aline-
ment with commutator segments disassemble generator and install new
commutator end head.

(4) If commutator is rough or worn disassemble generator and
turn down commutator (par. 19 b). If commutator is only dirty, clean
by holding 2/0 flintpaper against it while turning armature slowly.
Blow sand out of generator with clean dry compressed air.

(5) If new brushes have been installed cut strip of 2/0 flintpaper
the exact width of commutator. Lift brush slightly and slide flintpaper
under brush with sanded side toward brush. Hold flintpaper tightly
against commutator without rounding edges of brush and pull so that
brush is forced toward brush holder (fig. 34). Once or twice is suffi-
cient as additional sanding merely shortens brush life. Repeat sanding
on all brushes.

c. Testing.

(1) Group 2 generators are tested by two different hookups de-
pending on internal connections of generator. The following lists sep-
arate Group 2 generators into two types:

Group 2A
GDM 4803-1 GDZ 4801A GDZ 4801D GEH 4806
GDM 4803-1N GDZ 4801B GEA-4802A-1 GEW 4804
GDZ 4801 _ GDZ 4801C GEB 4810
41
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A—COTTER PIN J—SHAFT SCREW AND LOCK WASHER
B—SHAFT NUT K—COMMUTATOR END COVER
C—LOCK WASHER L—COVER BAND
D—DRIVE END HEAD ASSEMBLY M-—COVER SCREW
E—-WOODRUFF KEY N—COVER GASKET
F—ARMATURE O—BEARING RETAINING WASHER
G—FRAME AND FIELD ASSEMBLY P—FELT WASHER
H—COMMUTATOR END HEAD ASSEMBLY Q--THROUGH BOLTS
I—BALL BEARING RA PD 31351148

Legend for Figure 30—Main Components of Grmip 2 Generators

Group 28
GDM 5001-2 GEG 5002D GEW 4802 GEW 4806B
GEG5001A GEG 5002E GEW 4803 GEW 4806C
GEG 5002 GEG 5002F GEW 4803A GFK 4801
GEG 5002A GEG 5004A GEW 4805 GFM 4801
GEG 5002B GEH 5002-2 GEW 4806 GFM 4801A

GEG 5002C GEH 5002-2N GEW 4806A GGA 4801A

(2) MEASURE FIELD CoIL DrAw.
(a) Mount generator on test stand.

- (b) Use fully charged battery of same rated voltage as generator.
Connect one test stand battery lead and one voltmeter lead to generator
field terminal. On Group 2A generators connect other battery and
voltmeter leads to generator armature terminal (fig. 35). On Group
2B generators connect second battery lead and voltmeter lead to gen-
erator frame (fig. 36).

(c) Close test stand battery switch and adjust rheostat until volt-
meter reading is the figure specified for generator being tested. Cur-
rent must be within limits specified (par. 14 b). Any other reading
indicates shorted, open-circuited or grounded field coils, and generator
must be disassembled and overhauled (pars. 16 to 22).

(d) Open test stand battery switch.
(e) Disconnect leads from generator.
(3) MEASURE MOTORIZING DRAW.

(a) Connect battery to test stand for voltage and polarity listed
in tabulation (par. 14 b).

(b) Connect battery ground lead to generator frame and connect
second battery lead to generator armature terminal.

(c) Connect voltmeter from generator frame to generator arma-
ture terminal.

(d) On Group 2A generators run jumper lead from field terminal
to generator frame (fig. 35). On Group 2B generators connect jumper
lead to field and armature terminals (fig. 36).

(e) Close test stand battery switch. Generator must operate as a
motor with armature turning slowly.
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ARMATURE TERMINAL STUD FIELD TERMINAL STUD

GENERATOR

AMMETER —-(5 ?

VOLTMETER

[ — VARIABLE RESISTANCE

BATTERY SWITCH\
BATTERY

FIELD COIL DRAW TEST HOOKUP

FIELD TERMINAL STUD
JUMPER LEAD

ARMATURE TERMINAL STUD

_. GROUND SCREW

GENERATOR

O
AMMETER »d
P voumm:(
I
n , VARIABLE RESISTANCE
| .
BATTERY SWITCH BATTERY | CARBON PILE RHEOSTAT

MOTORIZING DRAW AND OUTPUT TEST HOOKUP
RA PD 315034

*‘ggurg Fé—‘rosf Hookup: ;or Group 2A Generators
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GENERATORS—GROUP 2

h. Remove Frame Screws or Nuts (figs. 37, 38, and 39).

(1) If nuts are used on commutator end of frame screws take off
these two nuts.

(2) If fillister head frame screws are used take out two screws.

i. Remove Commutator End Head. Pull head from generator.
It may be necessary to tap lightly with soft hammer to loosen head.

j. Remove Ball Bearing from Commutator End.

(1) Press bearing, felt washers and retainers out of head with
fingers. Do not remove bronze bearings.

(2) On GFM generators, bearing may remain on armature shaft.
Pull bearing from shaft.

k. Remove Armature and Drive End Head. Tap drive end head
lightly with soft hammer and pull head and armature from frame.

l. Remove Drive Pulley or Gear.

(1) Clamp armature in padded vise.

(2) Remove cotter pin, if used, from shaft.

(3) Take off shaft nut, lock washer, and plain washer.

(4) Pull gear or pulley from shaft.

(5) Remove Woodruff key.

(6) Slide oil thrower, if used, off shaft.

m. Remove Armature from Drive End Head (fig. 11).

(1) Mount assembly on arbor press and press against drive end
of armature shaft. Hold armature in one hand so that it will not fall
and become damaged.

(2) On GEH 4806 the shaft sleeve and spacer will come off with
drive end head.

(3) Remove felt protector, if used, from shaft.

17. CLEANING OF COMPONENTS.

a. Frame and Field Assembly. Thoroughly clean frame and field
assembly with cloth dampened in dry-cleaning solvent. Do not soak in
dry-cleaning solvent and be careful not to damage insulation or leads.
Blow dry with clean dry compressed air.

b. Armature. Blow all loose dirt off with compressed air. Wipe
armature with clean cloth dampened in non oily dry-cleaning solvent.
Clean commutator with 2/0 flintpaper. Clean dirt from between com-
mutator bars but do not damage or form burs on bars or mica. Keep
commutator clean and do not handle.

¢. Commutator End Head.

(1) Soak head and brush holders in dry-cleaning solvent and clean
with soft rag. Blow dry with compressed air. Remove all lint.

(2) Wipe brushes with clean dry rag.

(3) Soak plain and semi-shielded ball bearings in dry-cleaning
solvent and clean thoroughly. Blow dry with clean compressed air but
do not spin.

(4) Wipe fully shielded and sealed ball bearings clean with lint-
49
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ARMATURE TERMINAL STUD HELD TERMINAL STUD
GROUND SCREW
GENERATOR
AMMETER
7\
) e
VOLTMETER
—/.——[—1
BATTERY SWITCH / BATTERY VARIABLE RESISTANCE
FIELD COIL DRAW TEST HOOKUP
ARMATURE TERMINAL STUD JUMPER LEAD
FIELD TERMINAL STUD

GROUND SCREW

GENERATOR

AMMETER
7\
) ad
VOLTMETER

—={
e |

VARIABLE RESISTANCE

v, 6 &1

BATTERY SWITCH / BATTERY \ CARBON PILE RHEOSTAT

MOTORIZING DRAW AND OUTPUT TEST HOOKUP
RA PD 315083

Figure 36—Test Hookups for Groups 2B, 3 and 4 Generators
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GENERATORS—GROUP 2
Commutator diameter (new)
GDM, GFK, GFM, GGA types—2.250 inches.
GDZ, GEA types—1.6875 inches.
GEB, GEG, GEH, GEW types—1.9375 inches.
Commutator diameter (worn)
GDM, GFK, GFM, GGA types—2.150 inches minimum.
GDZ, GEA types—1.60 inches minimum.
GEB, GEG, GEH, GEW types—1.85 inches minimum. NOTE: Can

be used at smaller diameters if arcing at brushes is not excessive at
full output.

Brush spring tension with new brushes
GDM, GFK, GFM, GGA types—30 to 37 ounces.
GDZ, GEA types—53 ounces maximum,
GEB, GEG, GEH, GEW types—64 to 68 ounces.
End play—0.003 to 0.010 inch.
Commutator run-out—total reading—0.0005 inch maximum.
Commutator mica undercut—%s2 to 3%« inch.
Bearing diameter—Bronze bearings only—0.626 to 0.627 inch inside
diameter after assembly in head.
e. Eleetrical.
Rated volts—see tabulation (par. 22 d).
Ground polarity—see tabulation (par. 22 d).
Control—Separately mounted current and voltage regulator.
Field fuse—None.
Field draw—Complete set of coils.
GDM, GFK types—1.5 to 1.7 amperes at 13.0 volts.
GDZ, GEA, GEB, GEG, GEW types—1.6 to 1.8 amperes at 6.0 volts.
GEH, GFM types—1.4 to 1.6 amperes at 13.0 volts.
GGA type—1.5 to 1.6 amperes at 13.0 volts.
Motorizing draw
GDM type—3.3 to 3.7 amperes at 13.0 volts.
GDZ type—4.1 to 4.6 amperes at 6.0 volts.
GEA type—4.4 to 4.9 amperes at 6.0 volts.
GEB type—4.4 to 4.5 amperes at 6.0 volts.
GEG type—4.7 to 5.2 amperes at 6.0 volts.
GEH type—3.3 to 3.7 amperes at 13.0 volts.
GEW type—3.2 to 3.6 amperes at 6.0 volts.
GFK type—3.3 to 3.7 amperes at 13.0 volts.
GFM type—®6.1 to 6.7 amperes at 13.0 volts.
GGA type—2.9 to 3.2 amperes at 13.0 volts.
Maximum output—see tabluation (par. 22 d).

Internal wiring—figure 50.
Test hookups—see tabulation (par. 22 d).
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ORDNANCE MAINTENANCE—ELECTRICAL EQUIPMENT (AUTO-LITE)
d. Tabulated Specifications.

Greund Max Ovtput* Test
Generalor Volts Rele- Pelar- Max Hook-
tien y Volts Amps RPM ups

GDM 4803-1 12 Ccw Pos 15.0 30.0 1500 Fig. 35
GDM 4803-1N 12 Ccw Neg 15.0 30.0 1500 Fig. 35
GDM 5001-2 12 Ccw - Neg 15.0 35.0 1700 Fig. 36
GDZ 4801 6 cw Pos 08.0 30-37 1900 Fig. 35
GDZ 4801A 6 cw Pos 08.0 30-37 1900 Fig. 35
GDZ 4801B 6 cw Pos 08.0 30-37 1900 . Fig. 35
GDZ 4801C 6 Ccw Pos 08.0 30-37 1900 Fig. 35
GDZ 4801D 6 Ccw Pos 08.0 3037 1900 Fig. 35
GEA 4802A-1 6 Ccw Pos 08.0 35.0 1800 Fig. 35
GEB 4810 6 cw Pos 08.0 32,0 1250 Fig. 35
GEG 5001A 6 cw Neg 08.0 40.0 1550 Fig. 36
GEG 5002 6 CwW Neg 08.0 40.0 1550 Fig. 36
GEG 5002A 6 cw Neg 08.0 40.0 1550 Fig. 36
GEG 5002B 6 cw Neg 08.0 40.0 1550 Fig. 36
GEG 5002C 6 cw Neg 08.0 40.0 1550 Fig. 36
GEG 5002D 6 Ccw Neg 08.0 40.0 1550 Fig. 36
GEG 5002E 6 cw Neg 08.0 40.0 1550 Fig. 36
GEG 5002F 6 Ccw Neg 08.0 40.0 1550 Fig. 36
GEG 5004A 6 Ccw Neg 08.0 40.0 1550 Fig. 36
GEH 4806 12 Ccw Pos 15.0 17.0 1225 Fig. 35
GEH 5002-2 12 CCw Pos 15.0 26.0 1500 Fig. 36
GEH 5002-2N 12 CCw Neg 15.0 26.0 1500 Fig. 36
GEW 4802 6 Ccw Pos 08.0 25.0 1050 Fig. 36
GEW 4803 6 cw Pos 08.0 25.0 1050 Fig. 36
GEW 4803A 6 Cw Pos 08.0 25.0 1050 Fig. 36
GEW 4804 6 cw Pos 08.0 25.0 1050 Fig. 35
GEW 4805 6 CCW  Pos 08.0 25.0 1050 Fig. 36
GEW 4806 6 Cw Pos 08.0 25.0 1050 Fig. 36
GEW 4806A 6 Ccw Pos 08.0 25.0 1050 Fig. 36
GEW 4806B 6 Cw Pos 08.0 25.0 1050 Fig. 36
GEW 4806C 6 cw Pos 08.0 25.0 1050 Fig. 36
GFK 4801 12 cCcw Pos 15.0 30.0 1500 Fig. 36
GFM 4801 12 Ccw Neg 15.0 50.0 1900 Fig. 36
GFM 4801A 12 Ccw Neg 15.0 50.0 1900 Fig. 36
GGA 4801A 12 CcwW Neg 15.0 40.0 1600 Fig. 36

*Do not operate at hi
as there is danger of

CW—Clockwise rotation at drive end.

3

CCW—Counterclockwise rotation at drive end.
Neg—Negative ground.
Pos—Positive ground.
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GENERATORS—GROUP 3
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23. DESCRIPTION AND DATA.
a. Description.

(1) Group 3 generators are four pole brush units with the output
controlled by a separately mounted current and voltage regulator.
Figure 51 is a disassembled view of a typical Group 3 generator show-
ing the main components and their attaching parts.

(2) These generators have no internal regulation incorporated in
their design and must be used with the regulator designed to operate
with the generator. The data tabulation (par. 23 b) shows the original
equipment regulator for use with each generator. Do not substitute.
Some substitutions will operate satisfactorily for a short period but
regulators will soon fail if used with the incorrect generator.

(3) For model numbers of Group 3 generators, see paragraph 1.
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24. CLEANING, INSPECTING, AND TESTING.
a. Cleaning.
(1) Remove terminal shield cover from shielded generators.

(2) Wipeoutside of generator with cloth dampened in dry-cleaning
solvent. Make sure terminals and pulley are clean. Do not allow dry-
cleaning solvent to enter generator.

b. Inspecting.

(1) Inspect frame, end heads, drive pulley and fan, for wear and
cracks. If any part is cracked, disassemble generator and discard de-
fective part. Discard drive pulley if cracked or broken or if belt sur-
face is rough. Install new fan if blades are broken or cracked.

(2) Remove clamp screw and lift cover band from generator.

(3) Lift brush arms with hook and take brushes out of holders
(figs. 32 and 52). Blow off brush holders and commutator with clean
dry compressed air. If brush holders are dirty, gummy, or corroded,
overhaul generator (pars. 25 to 31). Install new brushes if brushes are
oil soaked or worn to less than Y2 inch in length. To install new brushes
disconnect brush lead from holder (figs. 33 and 53). Assemble new
brushes in holders with beveled face turned to fit commutator (figs. 32
and 52). Connect brush leads to holders and on GDJ and GFZ types
also connect field coil and terminal post leads to brush holders. Hold
brush arm up with hook and try fit of brushes in holders. If brushes
do not slide freely without sticking, overhaul generator (pars. 25
to 31). Inspect alinement of brushes on commutator. If edges of
brushes are not in perfect alinement with commutator segments,
overhaul generator and discard head or brush plate (pars. 25 to 31).

(4) If commutator is rough or worn, disassemble generator and
turn down commutator (par. 28 b). If commutator is only dirty or
discolored clean by holding 2/0 flintpaper against it while turning
armature slowly. Blow sand out of generator with clean dry com-
pressed air.

(5) If new brushes have been installed, cut strip of 2/0 flintpaper
the exact width of commutator. Place strip under a brush with sanded
side toward brush. Hold flintpaper so that it fits contour of commutator
and does not round edges of brush. Pull strip so brush is forced toward
brush holder (figs. 34 and 54). Once or twice is sufficient as additional
sanding merely shortens brush life. Sand all four brushes.

c. Testing.

(1) MEeasure FiIELp CoiL Draw (fig. 36).

(a) Mount generator on test stand.

(b) Test stand battery must be fully charged and of same rated
voltage as generator. Connect voltmeter lead and one test stand battery
lead to generator field terminal stud. Connect other battery and
voltmeter leads to generator frame.

(c) Close test stand battery switch and adjust rheostat so voltage
is value specified (par. 23 b). Current must be within limits specified
(par. 23 b). Any other reading indicates faulty field coils or connec-
tions and necessitates complete generator overhaul (pars. 25 to 31).
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27. INSPECTION AND TEST OF COMPONENTS.
a. Frame and Field.

(1) Inspect frame and field for worn or frayed insulation, broken
leads, and loose or corroded terminals. If any of these conditions are
found repair or replace faulty parts (par. 28 a).

(2) If radio condenser is mounted on terminal stud, remove and
check for grounds and capacity on condenser tester. Discard if grounded
or if capacity is not within limits (par. 31 ¢).

(3) Check field coils for grounds with test probes consisting of
lamp in series with two points and source of electricity (fig. 12). Make
sure no leads are touching frame; touch one test probe to frame and
other to field terminal stud (fig. 56). If coils test grounded, remove
nuts and washers from field terminal stud and press stud out of frame.
Again test coils for grounds. If coils are not grounded it indicates
faulty terminal stud insulation which must be replaced. If coils still
test grounded, unsolder connections between field coils and test each
coil separately. Replace grounded coil (par. 28 a).

(4) Touch one test probe to field terminal stud and other test
probe to the field coil lead (fig. 57). If lamp does not light test each
coil separately by touching the two ends of each coil. Replace open
coil (par. 28 a).

(5) Touch armature stud with one test probe and touch each lead
terminal with other probe. If lead is open, disassemble terminal stud
from frame and install new lead. Make sure leads are not touching
frame and touch test probes to armature terminal stud and to genera-
tor frame. If ground is present disassemble stud from frame and install
new insulation.

(6) Connect ammeter, battery and variable resistance in series
with field terminal stud and field coil lead. Connect voltmeter from
field terminal stud to field coil lead. Adjust voltage to specified value
(par. 31 ¢) and read ammeter. If current for complete set of coils is
not within limits specified (par. 31 ¢) it indicates a short within a
coil. To check which coil is shorted: connect battery, ammeter, and
voltmeter, across each coil separately. Adjust voltage to specified
value (par. 31 ¢) and read ammeter. Current must be four times cur-
rent specified for complete set of coils. If current for any coil is not
within limits replace shorted coil (par. 28 a).

bh. Armature.

(1) Inspect armature to make sure all coils are properly pressed
into core slots and are soldered to commutator risers. Replace arma-
ture if windings are loose or unsoldered. Inspect core for wear and
replace armature if scored badly. Turn down commutator if rough or
worn (par. 28 b). Inspect bearing seats for wear and replace armature
if wear is evident.

(2) Touch one test probe to core or shaft and touch other probe to
each commutator segment in turn (fig. 17). If ground is present, lamp
will light. Do not touch probes to bearing or brush surface as an arc
would mar the smooth finish, Replace armature if grounded.
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(4) Install terminal studs in frame using new insulation if old
washers and bushings are broken or oil soaked.

(5) Check coils for grounds and opens with test probes (par. 27 a
(3) and (4)).
b. Armature.

(1) Do not attempt to repair armatures with worn or bent shafts,
badly scored core, shorted or open windings, loose windings or if com-
mutator is badly burned and scored.

(2) If commutator is rough or worn or if run-out exceeds 0.0005
inch, place armature in lathe. Mount armature on bearing seats if lathe
is so equipped, otherwise mount on shaft centers. Take light cuts
(fig. 22) until armature is completely cleaned up then remove all burs
with 2/0 flintpaper (fig. 23). Do not use armature if commutator
finishes up smaller than 234 inches diameter. After turning commuta-
tor, undercut mica to a depth of %:2 to 34 inch (fig. 24). Undercut must
be square and free from burs (fig. 25). If commutator has been turned,
check armature for grounds and shorts (par. 27 b (2) and (4)).

c. Commutator End Head.

(1) Replace defective parts and do not attempt to straighten bent
parts.

(2) On GBG-type generators disassemble brush holders by re-
moving nut from brush holder stud. Discard complete brush plate if
insulation on riveted studs is faulty or if studs are not perpendicular to
plate.

(3) On GDJ and GFZ generators brush arms and springs are
removed as illustrated in figure 46. Do not attempt to repair brush
holders or studs and replace complete head if grounds are present.

(4) If new arms, holders, or springs, have been installed check
brush alinement and brush spring tension (par. 27 ¢).

(5) If new brushes are installed, place armature in padded vise
and install commutator end head and bearing on shaft. Install brushes
in holders. Cut strip of 2/0 flintpaper exact width of commutator.
Place this strip under a brush with sanded side toward brush. Hold
flintpaper against commutator and pull so that brush is forced toward
holder (figs. 47 and 63). Lift brush arm and inspect brush to make
sure face is perfectly sanded over entire surface. Sand each brush once
or twice as additional sanding merely shortens brush life.

d. Drive End Head. There are no repairs to parts of drive end
head other than replacement of defective parts.

e. Miscellaneous Parts.
(1) Straighten cover band so that it will fit closely against frame
without cracks. Replace band if badly bent.

(2) Replace screws, washers, and other miscellaneous parts, if not
in good condition.

29. ASSEMBLY.

a. Install Drive End Head on Armature.

(1) Place spacer on drive end of armature shaft.
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also be alined. If mounting or oilers are not alined, remove drive end
attaching screws and turn drive end head. Install drive end screws.

e. Assemble Commutator End Bearing (figs. 51 and 55).

(1) Place spring washer, felt washer retainer, felt washer, second
felt washer retainer, and bearing, on armature shaft. Semi-shielded
bearings must be assembled with shielded side toward armature. Press
parts into bearing bore.

(2) Install bearing retaining washer, screw, and lock washer.

f. Tighten Screws.

(1) Partially tighten commutator end head and drive end head
attaching screws.

(2) Strike generator once or twice with soft hammer to aline
bearings.

(3) Finish tightening head attaching screws and bearing retaining
screw.

8- Install Commutator End Cover (fig. 55).

(1) Place cover and gasket on generator.

(2) Install and tighten attaching screws and lock washers.

h. Install Brushes (figs. 32 and 52). Lift brush arms with hook
and place brushes in holders with beveled face turned to fit commutater.

i. Connect Leads.

(1) On GBG-type generators connect brush leads to brush lead
screws on their respective holders. Connect leads from armature

terminal stud to two insulated brush holders and connect field coil
lead to one grounded brush holder.

(2) On GDJ and GFZ generators make same connections, except
leads are connected to brush lead screw.

(3) Check internal connections with wiring diagram (fig. 64).
j- Install Fan and Pulley.

(1) Install Woodruff key on shaft.

(2) Place fan on shaft and press into place.

(3) On commutator end fans install shaft plain washer, lock
washer and nut and tighten.

(4) On drive end fan and pulley combined, install shaft plain
washer, lock washer and nut. Tighten securely. Install cotter pin if used.

(5) On drive end fan only, install lock ring on shaft, then install
Woodruff key and drive pulley. Install and tighten shaft plain washer,
lock washer, and nut.

k. Install Oil Thrower and Sleeve (GBG 4601 only).

(1) Install oil thrower on shaft and screw into place. Make sure oil
thrower does not bind.

(2) Place sleeve on shaft. Center punch sleeve into hole in shaft
to hold in place.

30. TESTS AND ADJUSTMENTS.

" a.  Measure End Play. Mount dial indicator on generator frame
or drive end head with plunger in line and resting against end of shaft.
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Move armature to its two extreme positions and read indicator (fig. 29).
The end play must be 0.003 inch to 0.010 inch. If it is not within these
limits it indicates improper generator assembly. Inspect drive end and
commutator end bearings for looseness in heads and make sure bear-
ings are down against shaft spacers. Check spacers to make sure they
are tight against shoulder on shaft.

b. Set Brush Position (GBG type only).

(1) If brush holder has been set by marks made at disassembly
this operation need not be performed. However, if new brush plate or
head has been installed or if marks were obliterated, brush position
must be adjusted.

(2) Connect battery to test stand for correct polarity and voltage
(par. 31¢).

(3) Connect battery ground lead to generator frame and connect
second battery lead to generator armature terminal. Connect short
jumper lead from generator armature to field terminals. See motoring
test hookup (fig. 36).

(4) Slightly loosen hexagon head brush plate lock screw.
(5) Close test stand battery switch.
(6) LocATE NEUTRAL POSITION.

(a) Place screwdriver against brush plate and rotate plate until
armature stops turning,

(b) Move plate until by feeling pulley there is no tendency for
armature to turn in either direction.

(7) Open battery switch.
(8) Note position of one brush on commutator.

(9) Hold armature from turning and move brush plate against
direction of normal armature rotation (par. 31 d) until brushes are
exactly % commutator bar advanced from neutral position.

(10) Tighten hexagon-head brush plate locking screw.
c. Electrical Tests and Adjustments (par. 24 c).

31. FITS, TOLERANCES, AND SPECIFICATIONS.
a. General.

Poles—4

Brushes—4

Lubrication—Three to five drops of engine oil (SAE 30) in oilers every
100 hours of operation and at assembly. Pack ball bearings '2 full
with high temperature grease at assembly.
b. Mechanical.

Rotation—See tabulation (par.31d).

Brush length (new)
GBG type—1%: inch.
GDJ and GFZ types—1 inch.

Brush length (worn) 1% inch minimum.

Commutator diameter (new) 3.00 inches.
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Commutator diameter (worn) 2.75 inches minimum. NOTE: Can be
used at smaller diameters if arcing at brushes is not excessive at full
output.

Brush spring tension (with new brushes).

GBG and GCH types—23 to 26 ounces.
GD]J and GFZ types—71 to 76 ounces.

End play—0.003 inch to 0.010 inch.

Commutator run-out (total reading) 0.0005 inch maximum.

Commutator mica undercut—%s2 inch to 34 inch.

Shaft diameter (new shaft).

Commutator end—0.9838 to 0.9840 inch.
Drive end—0.9840 to 0.9842 inch.

Bearing diameter (new bearing)
Commutator end—0.9839 to 0.9843 inch.
Drive end—0.9839 to 0.9843 inch.

¢. Electrical.
Rated volts—See tabulation (par. 31d).
Ground polarity—See tabulation (par. 31 d).
Control—Vibrating type current-voltage regulator.
Field fuse—None.
Condenser—GDJ 4812A only—Capacity 0. 9 to 1.1 microfarads.
Internal wiring—Figure 64.
Test hookups—Figure 36.
Field coil draw (complete set of coils).
GBG type—1.4 to 1.5 amperes at 13.0 volts.
GD]J type—1.5 to 1.7 amperes at 13.0 volts,
GFZ type—0.9 to 1.0 amperes at 26.0 volts.
Motorizing draw
GBG type—4.0 to 4.4 amperes at 13.0 volts.
GDJ type—7.6 to 8.4 amperes at 13.0 volts.
GFZ type—2.9 to 3.2 amperes at 26.0 volts.
Output .
GBG type*—15.0 volts, 40.0 amperes, 1,150 maximum revolutions
per minute.

GD]J type*—15.0 volts, 55.0 amperes, 1,200 maximum revolutlons
per minute.

GFZ type*—30.0 volts, 25.0 amperes, 950 maximum revolutions
per minute,

* Do not operate at this output without ventilating fan and do not operate at higher
outputs as it will overheat generator and may burn armature and fields.
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d. Tabulated Specifications.
Rete- Ground Reguiater
Generator Veits ton Pelerity Used With
‘GBG 4601 12 Ccw Pos VRA 4102A
GBG 4612 12 CCw Neg VRA 4105A
GDJ 4802A 12 Ccw Neg VRH 4102A
GDJ 4804 12 Ccw Neg VRH 4104A-1
GDJ 4804A 12 Cw Neg VRH 4104A-1
GD]J 4804B 12 Ccw Neg VRH 4104B-1
GD]J 4804C 12 Ccw Neg VRH 4104B-1
GDJ 4808 . 12 Ccw Neg VRH 4104A-1
GDJ 4808A 12 Ccw Neg VRH 4104A-1
GDJ 4809A 12 Cw Neg VRH 4102A
GDJ 4809B 12 Cw Neg VRH 4102A
GD]J 4812A 12 Cw Neg VRH 4106A
GDJ 4819A 12 Cw Neg VRH 4102A
GD]J 4820A 12 Ccw Neg VRH 4104C-1
GFZ 4801A 24 Ccw ‘Neg VAL 4101A
GFZ 4801B 24 Ccw Neg VAL 4101A
CW—Clockwise rotation at drive end. Neg—Negative ground.
CCW—Counterclockwise rotation at drive end. Pos—Positive ground.
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GENERATORS (Cont’d)
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32. DESCRIPTION AND DATA.
a. Description.

(1) Group 4 generators are four pole, four-brush units with the
output controlled by a separately mounted current and voltage regu-
lator. Figure 65 is a disassembled view of a typical Group 4 generator
showing the main components and their attaching parts.

(2) These generators have no internal regulation incorporated
in their design and must be used with a regulator designed to operate
with this type of generator.

(3) For model numbers of Group 4 generators, see paragraph 1.
b. Data.

Rated volts—24.

Rotation—Counterclockwise at the drive end.

Ground polarity (negative).

Field coil draw—0.93 to 1.02 amperes at 26.0 volts.

Motorizing draw—>5.18 to 5.7 amperes at 26.0 volts.

Output—30.0 volts, 50.0 amperes, 1,725 maximum revolutions per
minute.*

33. CLEANING, INSPECTING, AND TESTING.
a. Cleaning.

(1) Remove terminal shield cover and heat shield, if used.

(2) Wipe outside of generator with cloth dampened in dry-clean-
ing solvent. Make sure terminals and pulley are clean. Do not allow
dry-cleaning solvent to enter generator.

*Do not operate at this output without ventilating fan and do not operate at larger
outputs as it will overheat the generator and burn armature and fields.

90

Google



TM 9-1825B
33

GENERATORS—GROUP 4

b. Inspecting.

(1) Inspect frame, end heads, and fan, for wear and cracks. If any
part is cracked disassemble generator and install new part (pars. 34
and 38). If drive pulley is cracked or broken or if belt surface is rough
install new pulley (par. 34). If any fan blade is broken or cracked
install new fan.

(2) Take out clamp screw and lift cover band from generator.

(3) Lift brush arms with hook and take brushes out of their holders
(fig. 32). Blow off brush holders and commutator with clean dry com-
pressed air. If brush holders are dirty, gummy, or corroded, disassemble
and overhaul generator (pars. 34 to 40). Install new brushes if they
are oil soaked or are worn to less than 14 inch in length. To install new
brushes disconnect brush lead from holder (fig. 66). Install new
brushes in holders so that beveled face fits commutator. Connect brush
leads to holders. Connect field coil, terminal post, and condenser leads,
to the brush holders at the same time. Connect the two leads from
armature terminal post to the two insulated brush holders. Con-
nect lead from field coil to one grounded brush holder. Generators GFR
4804A, GFR 4804B and GFR 4804C have two condensers mounted
in frame. Connect leads from these condensers to insulated brush
holders. Hold brush arm with hook and try fit of brushes in holders.
Brushes must slide freely without sticking. If brushes do not slide
freely, disassemble generator and clean thoroughly (pars. 34 to 40).
Inspect alinement of brushes on commutator. If edges of brushes are
not in perfect alinement with commutator segments, disassemble gen-
erator and install new head (par. 34).

(4) Inspect commutator. If commutator is rough or worn, dis-
assemble generator and turn down commutator (par. 37 b). If com-
mutator is only dirty or discolored, clean by holding 2/0 flintpaper
against it while turning armature slowly. Blow sand out of generator
with clean dry compressed air.

(5) If new brushes are installed cut strip of 2/0 flintpaper the
exact width of commutator. Place this strip under a brush with sanded
side toward brush. Hold flintpaper to fit contour of commutator with-
out rounding edges of brush. Pull so that brush is forced toward brush
holder (fig. 34). Once or twice is sufficient sanding for each brush as
additional sanding merely shortens brush life.

c. Testing.

(1) MEasure FIeLp CoiL Draw (fig. 36).

(a) Mount generator on test stand.

(b) Use fully charged 24-volt battery and connect voltmeter lead
and one test stand battery lead to generator field terminal stud. Con-
nect remaining battery and voltmeter leads to generator frame.

(c) Close test stand battery switch, adjust rheostat until voltage
is 26.0 volts, and read ammeter. If current is not between 0.93 and
1.02 amperes, overhaul generator and look for faulty field coils or con-
nections (par. 36).

(d) Open test stand battery switch.

(e) Disconnect leads from generator.
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(2) MEeASURE MOTORIZING DrAw (fig. 36).
(a) Connect battery to test stand for negative ground polarity.

(b) Connect battery ground lead to generator frame and connect
other battery lead to generator armature terminal. Connect voltmeter

from generator frame to generator armature terminal. Connect jumper
lead from field terminal to armature terminal.

(c) Close test stand battery switch. The generator must operate as
a motor with armature turning slowly.

A—COVER Z—RETAINER ATTACHING SCREW
B—SHIELD AA—MOUNTING BRACKET
C—SHAFT SCREW AB-—FIELD TERMINAL STUD
D—BEARING RETAINING WASHER AC—CLAMP

E—BALL BEARING

AD—INSULATION
F—FELT RETAINING WASHER AE—INSULATING WASHER
G—FELT WASHER

AF—INSULATING WASHER
H—FELT RETAINING WASHER

AG—PLAIN WASHER
1-COMMUTATOR END HEAD AH—-LOCK WASHER

Al-NUT
AJ—BRUSH
AK—BRUSH ARM
AL—BRUSH SPRING
AM—ARMATURE TERMINAL STUD
AN—-CLAMP
AO—INSULATION
AP—INSULATING BUSHING
AQ—INSULATING WASHER
AR~—INSULATING WASHER
AS—PLAIN WASHER
AT—LOCK WASHER
AU-NUT
AV—SHIELD ATTACHING SCREW
AW-SPRING WASHER
AX—CONDENSER

J—SHAFT SPACER

K—ARMATURE

L—SHAFT SPACER
M—WOODRUFF KEY
N—FRAME AND FIELD ASSEMBLY
O—HEAT SHIELD

P—SHIELD ATTACHING SCREW
Q-—BEARING RETAINER
R—GASKET

S$—BALL BEARING

T—DRIVE END HEAD
U—DRIVE PULLEY AND FAN
V—SHAFT PLAIN WASHER
W-—SHAFT NUT
X—~SHAFT LOCK WASHER
Y—HEAD ATTACHING SCREW

RA PD 3151498

Legend for Figure 65—Main Compbnents of Group 4 Generators

(d) Adjust voltage to 26.0 volts and read ammeter. If the current
is not between 5.18 and 5.70 amperes it indicates worn bearings, incor-
rect bearing alinement, shorts, or improper generator assembly. Over-

haul generator and look for above conditions if motorizing draw is
incorrect or if armature does not turn.

(e) Open test stand battery switch.
(3) CHEck GENERATOR OuTtpuUT (fig. 36).

(a) With generator connected as above for motorizing, test con-
nect armature shaft to test stand motor with coupling.

(b) Close test stand battery switch.

(c) Start test stand motor so that generator is driven counter-
clockwise at drive end.
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(2) Unclinch lock washer on shaft nut (GFR 4801, A, B, GFR
4802, A, B).

(3) Remove shaft nut and lock washer.

(4) Pull pulley from shaft.

(5) Remove Woodruff key from shaft. (GFR 4801, A, B, GFR -
4802, A, B).

d. - Remove Brushes.

(1) Take out brush lead screws (fig. 66).

(2) Lift brush arm with hook and pull brushes from holders
(fig. 32).

e. Remove Condenser (GFR 4801, A, B, GFR 4802, A, B, GFR
4803, A, B) (fig. 67).

(1) Take nut from armature terminal stud and slip condenser
lead from stud.

(2) Remove nut from condenser mounting stud and lift off con-
denser and insulating tube.

f. Remove Terminal Shield (fig. 67). Take out screws holding
shield to commutator end head and lift off shield.

g Remove Field Terminal Post Nuts and Washers (fig. 67).
‘Take off nuts and washers from field terminal stud.

h. Remove Commutator End Cover (fig. 67). Take out screws
holding cover to head and lift off cover and gasket.

i. Remove Bearing Retainer. Take out the shaft screw and
bearing retainer.
jo Remove Commutator End Head (fig. 67).

(1) With straightedge and sharp point, mark relationship of head
to frame.

(2) Take out six head-attaching screws.
(3) Press field terminal stud out of head.

(4) Tap head lightly with soft hammer to loosen from frame and
pull head from generator.

(5) On GFR 4801, A, B and GFR 4802, A, B, bearing will remain
in head. Press bearing out with fingers.

(6) On GFR 4803, A, B and GFR 4804A, B, C, bearing will remain
on armature shaft. Remove bearing with bearing puller.

(7) Remove insulating bushing and washers from field terminal
stud.

k. Remove Drive End Head and Armature.

(1) With straightedge and sharp point, mark relationship of head
to frame.

(2) Take out six head attaching screws.

(3) Pull head and armature from frame and field.
(4) Press armature shaft out of head (fig. 11).
(5) Remove spacer from shaft.

£
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35. CLEANING OF COMPONENTS.

a. Frame and Field Assembly. Clean frame and field assembly
with cloth dampened in dry-cleaning solvent. Do not soak in dry-
cleaning solvent and be careful not to damage insulation or leads. Dry
with clean dry compressed air.

b. Armature. Blow all loose dirt off with compressed air. Wipe
armature with clean cloth dampened in non-oily dry-cleaning solvent.
Sand commutator with 2/0 flintpaper. Do not handle commutator.

Clean dirt from between commutator bars but do not damage or form
burs on bars or mica.

c. Commutator End Head.

(1) On GFRA4801, A, B and GFR 4802, A, B unscrew oiler from
side of head. Clean oiler thoroughly in dry-cleaning solvent.

(2) Remove nuts and washers from armature terminal stud and
press stud out of head.

(3) Soak head and brush holders in dry-cleaning solvent and clean
with soft rag. Dry with compressed air and remove all hnt.

(4) Wipe brushes with clean dry rag.

(5) Wipe fully shielded and sealed bearings used on GFR 4803,
A, B and GFR 4804A, B, C clean with rag dampened in dry-cleaning
solvent. Do not soak as these bearings cannot be repacked with grease.
Soak semi-shielded bearings used on GFR 4801, A, B and GFR 4802A,
B in dry-cleaning solvent and clean thoroughly. Dry with clean com-
pressed air but do not spin.

(6) Wipe felt washers clean with rag.

(7) Wipe condensers used on GFR 4801, A, B, GFR 4802, A, B
and GFR 4803, A, B clean with rag dampened in dry-cleaning solvent.

(8) Clean armature terminal stud and lead thoroughly in dry-
cleaning solvent.

(9) Clean insulating washers and bushings in dry-cleaning solvent
but do not soak.

(10) Clean retainers, covers, screws, and gaskets, in dry-cleaning
solvent.

d. Drive End Head.

(1) Take out bearing retainer screws and remove retainers, felt
washers, and bearing. Press felt washer and felt retainer out of bearing
retainer. Remove oiler and felt wick, if used.

(2) Soak head, oiler, gaskets, and retainers, in dry-cleaning solvent
and clean with soft rag. Dry with compressed air. Remove all lint.

(3) Wipe fully shielded or sealed bearings clean with rag damp-
ened in dry-cleaning solvent. Do not soak as these bearings cannot be
repacked with grease. Soak semi-shielded and plain ball bearings in
dry-cleaning solvent and clean thoroughly. Dry with clean compressed
air but do not spin.

(4) Wipe felt washers and wicks clean with rag.

e. Miscellaneous Parts. Clean balance of parts in dry-cleaning
solvent and dry thoroughly.
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frame. If condenser is grounded or if capacity is not between 0.21 to
0.25 microfarads, remove condenser from frame and check again.
Install new condensers if second check shows them to be at fault. In-
stall condensers in frame making sure cases are properly grounded to
frame,

b. Armature.

(1) Inspect armature to make sure all coils are properly pressed
into core slots and all are soldered to commutator risers. Replace arma-
ture if coils are loose or unsoldered. Inspect core for wear and discard
armature if scored badly. If commutator is rough or worn turn down
(par. 37 b). Inspect shaft bearing seats for wear and discard armature
if wear is evident.

(2) Touch one test probe to core or shaft and touch other probe to
each commutator segment in turn (fig. 17). If ground is present lamp
will light. Do not touch probes to bearing or brush surfaces as an arc
would mar the smooth finish. Replace armature if grounded.

(3) Touch test probes to each pair of adjacent commutator bars
(fig. 43). Do not touch test probes to brush surface. If lamp does not
light it indicates an open. Repeat this test on every pair of adjacent
bars and replace armature if any coil is open.

(4) Check armature for shorts. Do not use usual growler and steel
strip test as all Group 4 armatures will test shorted by this method.
Mount armature on growler and adjust two contacts to rest on adjacent
commutator bars. Connect these contacts to an a-c milliammeter. Move
contacts around commutator until highest reading is obtained. When
position of contacts is determined keep contacts in that location and
turn armature to bring each pair of segments under contacts (fig. 58).
Take a milliammmeter reading for each pair of adjacent bars. Readings
must be nearly uniform for all readings. If a coil is shorted milliam-
meter reading will drop to almost zero. Replace armature if shorted.

(5) Place armature with bearing seats on “V” blocks and place dial
indicator with plunger against commutator. Rotate armature and
measure total indicator reading (fig. 19). If total out of round is larger
than 0.0005 inch turn down commutator (par. 37 b).

(6) If commutator has been turned, test armature for grounds and
shorts (par. 36 b (2) and (4) above).
¢. Commutator End Head.

(1) Inspect head and parts for cracks and distortion and discard
if defective. Discard felt washers and wicks if torn or gritty. Discard
gasket if not in perfect condition. Discard brushes if cracked, oil soaked,
worn to less than Y inch in length, or if brush leads and terminals are
frayed, broken, or corroded.

(2) Inspect armature terminal stud for corrosion, stripped threads,
improper soldering, and for broken or frayed leads. Repair or replace if
these conditions are found. Install new insulating washers and bushing
if cracked or oil soaked. Assemble terminal stud and insulation in head.

(3) Touch one test probe to a ground on head and touch other
probe to insulated brush holders. If a brush holder is grounded, discard
head. Make sure leads are not touching head and touch terminal stud
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(8) Inspect condenser used on GFR 4801, A, B, GFR 4802, A, B
and GFR 4803, A, B for broken or frayed lead, loose terminal, and
loose or broken bracket. Discard condenser if these conditions are
found. Check condenser for grounds and capacity. Replace if grounded
or if capacity is not between 0.9 and 1.1 microfarads.

d. Drive End Head.

(1) Inspect head for cracks and inspect retainers for distortion.
Replace if defective. Replace bearing if worn or damaged or if seal
type bearing lacks lubricant. Discard felt washers and wicks if torn,
ragged, or gritty.

(2) Install bearing in head. It must fit easily without looseness or
binding. Discard head if bearing is loose.

(3) Pack semi-shielded and plain ball bearings half full with high
temperature grease and soak felts in engine oil (SAE 30). Drain off
excess oil.

(4) Install bearing, retainers, and washers, in head and tighten
holding screws and lock washers. Semi-gshielded bearings must be in-
stalled with shielded side toward armature. Make sure retainers are
tight against head.

e. Miscellancous Parts. Inspect all purts for wear and distortion,
and discard any part that cannot be cleaned and straightened to give
satisfactory service.

37. REPAIR AND REBUILDING OF COMPONENTS.
a. Frame and Field.

(1) Replace defective leads, terminals, and terminal studs. When
soldering use rosin core solder and make a good, clean, low resistance
connection.

(2) Replace defective condensers on GFR 4804A, B, C generators.
Make sure condenser bracket and frame are clean and free of paint.
Tighten mounting screws and stake frame into screw slot to prevent
turning.

(3) It is recommended that complete frame and field assembly
be discarded if coils are grounded, shorted, or open. For temporary
repair new coils can be installed as follows:

(a) Remove pole shoe screws.
(b) Remove lead clamp and condensers on GFR 4804A, B, C.

(c) Mark position of field coils, pole shoes, and leads, and pry
field coils out of frame. Discard all coils.

(d) Soak new field coil set in air-drying varnish for at least 10
minutes or until bubbles stop coming to surface. Keep varnish off termi-
nal stud lead and field coil ground lead.

(e) Install coils on pole pieces and assemble in frame. Be sure coils
and leads are in proper relation to frame and bracket so that correct
relation to commutator end head and brushes can be maintained.
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(f) Dip pole shoe screws in boiled linseed oil and assemble in the
frame. Tighten securely, then stake frame into screw slots. As screws
are tightened, strike frame a few sharp blows with soft hammer to aline
pole shoes.

(é) Clean excess varnish from head pilots and condenser mounting
seats.

(h) Allow assembly to dry thoroughly, then check for ground,
opens, and shorts (par. 36 a).

b. Armature.

(1) Do not attempt to,repair armatures with worn or bent shafts,
badly scored core, shorted or open windings, or badly burned and
scored commutator.

(2) If commutator is rough or worn, or if run-out exceeds 0.0005
inch place armature in lathe. Mount armature on bearing seats if lathe
is so equipped, otherwise mount on shaft centers. Take light cuts
(fig. 22), until armature is completely cleaned up, then remove all burs
with 2/0 flintpaper (fig. 23). Do not use armature if commutator
finishes up smaller than 2.75 inches in diameter. After turning com-
mutator, undercut mica to a depth of %2 to % inch (fig. 24). Cut must
be square and free from burs (fig. 25). If commutator has been turned,
test for grounds and shorts (par. 36 b).

(3) Give windings a coat of air-drying varnish and allow to dry
thoroughly. Keep varnish off shaft and commutator.

¢. Commutator End Head.

(1) Install new brush arms, springs, terminal post, leads, washers,
bushings, and gaskets, if these parts are not in good condition. Discard
complete end head if brush holders are bent, distorted or improperly
insulated.

(2) If new brushes have been installed cut strip of 2/0 flintpaper
the exact width of commutator. Mount armature in padded vise and
install commutator end head and bearing on armature shaft. Press bear-
ing into head. Install brushes in holders making sure they are turned so
beveled face fits commutator. Place flintpaper under a brush with
sanded side toward brush. Hold flintpaper to fit commutator without
rounding edges of brush. Pull flintpaper so brush is forced against brush
holder (fig. 47). Do not sand excessively as it merely shortens brush
life. Once or twice is sufficient. Repeat this sanding on all four brushes.
Remove brushes from holders, then remove commutator end head
from armature.

d. Drive End Head. There are no repairs to drive end head other
than to replace defective parts.

e. Miscellaneous Parts.

(1) Straighten cover band so that it will fit closely against frame
without cracks. Replace band if badly bent.

(2) Replace screws, washers, and miscellaneous parts, if not in
good condition. .
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38. ASSEMBLY.

a. Assemble Drive End Head on Armature.

(1) Install spacer on shaft.

(2) Press armature into drive end head (fig. 27). Make sure bear-
ing fits down tight against collar or spacer.

b. Install Armature in Frame and Field.

(1) Place armature in frame.

(2) ‘Turn drive end head to aline marks made at disassembly or,
if marks are obliterated, so that oiler will be at side of generator and
just below center.

(3) Install but do not tighten drive end attaching screws.

c. Install Commutator End Head.

(1) Place terminal post inner insulation on field terminal post.

(2) Place commutator end head on generator and install field
terminal post through hole in head.

(3) Turn head so marks made during disassembly are alined.
Install attaching screws and lock washers. Do not tighten screws. If new
head is installed or if marks were obliterated check grounded and
insulated brush position in relation to poles with internal wiring dia-
gram (fig. 70).

d. Install Commutator End Bearing.

(1) On GFR 4803, A, B and GFR 4804A, B, C install bearing on
shaft with sealed side toward generator. Press bearing into head.

(2) OnGFR 4801, A,Band GFR 4802, A, B assemble shaft spacer,
spring washer, felt retainer, felt washer, second felt retainer, and bear-
ing, on shaft. Make sure bearing is turned so shielded side is toward
generator. Press bearing into head.

(3) Install bearing retainer, shaft screw, and lock washer, on shaft.

e. Tighten Head Screws.

(1) Tighten end head attaching screws, tightening both heads
gradually. Strike frame one or two sharp blows with soft hammer as
screws are tightened. .

(2) Tighten commutator end bearing retaining screw.

(3) Stake drive end head into screw slots.

(4) Lock wire commutator end head attaching screws and bearing
retaining screw.

f. Assemble Field Terminal Stud. ,

(1) Install insulating bushing, insulating washers, plain washer,
lock washer, and nuts, on stud and tighten.

(2) Make sure field coil ground lead is not touching ground, then
touch test probes to field terminal stud and to ground on head. If ground
is present install new terminal post insulation.

g. Install Commutator End Cover and Shield (fig. 67).

(1) OnGFR 4801, A, B and GFR 4802, A, B assemble gasket and
shield on generator. Install screws and lock washers and lock wire.

103

Google



- Original from
D d by
iitized by (( ;(}Ogle UNIVERSITY OF CALIFORNIA



T™ 9-18258
38-39

GENERATORS—GROUP 4

(2) OnGFR 4803, A, B and GFR 4804A, B, C assemble gasket and
cover on generator and install one flathead screw. Assemble shield and
plate on generator and install cover stud and three more flathead screws.
Be sure toothed lock washer is on stud. Tighten four screws and stake
plate into screw slots.

h. Install Condenser (GFR 4801, A, B, GFR 4802, A, B and GFR
4803A, B) (fig. 67).

(1) Place insulating sleeve on stud and assemble plain washers,
condenser bracket, lock washer and nut on stud.

(2) Install condenser lead terminal on armature terminal stud and
install lock washer and nut.

i. Install Brushes.

(1) Install brushes in holders (fig. 32). Be sure brushes are turned
so beveled face fits commutator.

(2) Connect brush leads to holders (fig. 66). At same time connect
. armature terminal stud leads to the two insulated brushes and connect
field coil ground lead to one grounded brush holder. On GFR 4804A,
B, C also connect condenser leads to insulated brush holders. Check
internal connections with wiring diagram (fig. 70).

(3) Lock wire brush lead screws.
j- Install Drive Pulley.

(1) Install Woodruff key in shaft on GFR 4801, A, B and GFR
4802, A, B.

(2) Install pulley on shaft.
(3) Install and tighten shaft lock washer and nut.

(4) On GFR 4801, A, B and GFR 4802, A, B bend ears of lock
washer against sides of nut.

(5) On GFR 4803, A, B and GFR 4804A, B, C install and spread
cotter pin.

k. Install Cover Band. Install cover band around generator so
all inspection holes are covered. Tighten and lock wire clamp screw.

1. Install Heat Shield.
(1) Install heat shield, spacers and screws.
(2) Tighten and lock wire screws.

m. Install Terminal Shield Cover. Install shield cover on gen-
erator. Do not lock wire as it must be removed to connect generator on
bench or engine.

39. TESTS AND ADJUSTMENTS.

a. Measure End Play. Mount dial indicator on generator frame
or drive end head with plunger in line with, and resting against, end of
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netic bypass on the voltage-regulator unit. This shunt bypasses some
of the magnetic flux when the unit is cold and allows most of the flux
to act on the armature when the unit is hot. Thus when the coil is hot and
not as efficient, the magnetic shunt reduces the amount of flux needed
to operate the armature. The compensation is usually more than enough
to offset the changes in regulator coil resistance due to heat. The excess
compensation allows the regulator to operate at higher voltages under
cold operating conditions than under hot conditions. This is necessary
as it requires a higher voltage to charge a battery with its internal
resistance increased by low temperatures.
(4) CURRENT-REGULATOR UNIT.

(a) The electromagnet of the current-lumtmg regulator unit con-
sists of a winding of heavy wire that is connected in series with the
generator output. The contacts of the unit are connected in the field
circuit so that when the contacts are closed, the field circuit is com-
pleted through the contacts and when the contacts are opened the field
circuit is completed through a combination of resistors. The current-
regulator unit is interconnected with the voltage-regulator unit and
appears and operates much the same except for the type of windings.

b. General. Regulators differ in size and design and in their
internal connections but all include one or more of the three basic
units just described.

42. THEORY AND OPERATION.
a. Theory.

(1) The function of a cut-out relay in automotive type electrical
equipment is to automatically close and open the circuit between the
generator and storage battery.

(2) The function of the voltage-regulator unit used on group 2
regulators is to reduce the generator output when the battery is full and
the maximum output is not needed. On groups 3 and 4 regulators the
voltage-regulator unit holds the generated voltage at a predetermined
value as long as the circuit values allow the voltage to build up to the
operating voltages.

(3) The function of the current-limiting regulator unit is to limit
the generator output to the maximum safe value.

b. Operation.
(1) Cur-outr RELAY UNIT.

(a) When the generator is not running, the cut-out relay contacts
are held open by a spring. When the generator is started the voltage
builds up at the armature terminal and in the shunt coil and as soon
as it reaches the value for which the cut-out relay is calibrated there
is sufficient magnetism created by the shunt coil to pull down the arma-
ture, closing the contacts which automatically connects the generator
to the battery. With the contacts thus closed the current in the series
coil flows from the generator to the battery or in the same direction as
the current in the shunt coil, so that the pull on the armature is increased
by the magnetism of the series coil.
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(b) When the engine is stopped and the generator loses speed, the
voltage falls. As soon as the generator voltage drops below the battery
terminal voltage, the current flows from the battery to the generator,
reversing the direction of current in the series coil. The magnetism
created by the series coil opposes and reduces the magnetism of the
shunt coil. This reduces the magnetic pull on the armature to a point
where the spring action opens the contacts.

(2) VOLTAGE-REGULATOR UNIT.

(a) When the generated voltage rises to a predetermined value
there is sufficient magnetism created by the voltage regulator winding
to pull the armature down. This opens the contacts and inserts resist-
ance in the field circuit of the generator thus reducing the field current.
On group 2 regulators the generated output remains at this lower
value. The generator continues to charge at a reduced rate (fig. 3) until
some external operation, such as an increased load on the battery, lowers
the generated voltage to a point where the electromagnet can no longer
hold the contacts open. Spring action closes the contacts and the gener-
ator again charges at its higher rate.

(b) Due to the regulator design, and the values of the resistance
unit and generator field current, the contacts on groups 3 and 4 regu-
lators do not remain open but close immediately upon the lowering of
the generated voltage. This causes the generated voltage to immediately
rise to the point where the contacts are again opened. These cycles
occur at high enough frequencies to hold the generated voltage to a
constant value and will continue as long as the voltage of the circuit
is high enough to keep the voltage-regulator unit in operation. With the
addition of a current load great enough to lower the battery voltage
below the operating voltage of the unit, the voltage regulator contacts
will remain closed and the generator will maintain a charging rate as
limited by its speed or by the current-limiting regulator.

- (3) CURRENT-REGULATOR UNIT.

(a) When the generator output reaches a predetermined value the
current in the winding produces enough magnetism to overcome the
spring tension and pull the armature down. This opens the contacts and
inserts resistance in the field circuit of the generator. With the field
current reduced by the resistance, the generator output falls and there
is no longer enough magnetism to hold the contacts open. As soon as the
spring closes the contacts, the output rises and the cycle is repeated.
These cycles occur at high enough frequencies to limit the output to a
minimum fluctuation.
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REGULATORS (Cont'd)
Section Il
REGULATORS—GROUPS 1 AND 2

Paragraph
Descriptionanddata......... ... ... ... iiiiiiietnnns 43
Cleaning, inspection,and testing. ........................ 44
Test and repairof components. . ..........coviveeinnenns 45
Tests and adjustments. ... ..............0 it nnnonas 46
Fits, tolerances, and specifications .............c.cveuuee.s 47

43. DESCRIPTION AND DATA.
a. Description (figs. 71 and 72).

(1) Group 1 regulators are cut-out relay units only and do not
regulate the generator output. The only generator regulation is supplied
by the generator third brush. These cut-out relays are mounted on a
base and are covered to keep out dirt and moisture. This unit is usually
mounted directly on the generator frame.

(2) Group 2 regulators are combination cut-out relays and two-
charge voltage regulators. Both units are mounted on the same base
and under the same cover. The cover is sealed to prevent dirt and mois-
ture from entering. The complete unit may be mounted on the gener-
ator frame or separate from the generator. The carbon-resistance unit
and the field fuse are accessible without removing the cover.

(3) For model numbers of groixp 1 and group 2 regulators, see
paragraph 1.

b. Data.
Volts—b6.

Carbon resistor (group 2 only )—Marked 1.85, resistance 1.85 to 2.10
ohms.

Fuse (group 2 only)—5 ampere. Do not use fuse substitute,
Shunt coil resistance (A terminal to ground)

Group 1—35 to 39 ohms.

Group 2—15.9 to 17.8 ohms.
Cut-out relay unit

Contacts close—=6.5 to 7.25 volts.

Contacts open—0.5 to 2.5 amperes discharge.

Contact gap—0.015-inch minimum.
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BATTERY TERMINAL MARD TERMINAL

ARMATURE TERMINAL

/ FIELD TERMINAL STUD

ARMATURE
TERMINAL

GROUND. TO BASE \

AMMETER
o

VOLTMETER

BATTERY ~
SWITCH

BATTERY TERMINAL

FIELD TERMINAL
REGULATOR
ARMATURE TERMINAL

FIELD TERMINAL STUD

GROUND TO BASE \

ARMATURE
TERMINAL
STUD

VOLTMETER
AMMETER

~=— BATTERY
SWITCH

N
<

BATTERY N\ CARBON PILE RHEOSTAT

GENERATOR

HOOKUP FOR TESTING VOLTAGE REGULATOR RA PD 315064

Figure 78—Test Hookups for Group 2 Regulators
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not adjust contact gap when open to less than 0.00S inch. Apply one
drop of air drying varnish to cam to prevent slipping.

(d) If regulator cannot be adjusted to above specifications inspect
and check further (pars. 45 and 46).

45. TEST AND REPAIR OF COMPONENTS.
a. Resistance Tests.

(1) Inspect carbon resistance for cracks and alterations and to
make sure it is marked correctly (par. 47). Check its resistance on
ohmmeter (ST 284). Install new resistor if resistance is not within
specifications.

(2) Maeasure resistance of shunt coils from A terminal to base.
If resistance is not within limits specified for two coils in parallel (par.

47), one or both coils are faulty and complete regulator must be re-
placed.

b. Fuse. Inspect fuse to make sure it is not blown and replace
if any doubt exists.

c. Contacts. File and clean contacts (par. 44 a (4) and (5)).
d. Check Continuity.

(1) With test probes touch A and B terminals and hold cut-out
relay contacts closed. If lamp does not light, discard regulator. Open
cut-out relay contacts. If lamp does not go out, discard regulator.

(2) Touch probes to F terminal and base. The lamp must light.
Open voltage regulator contacts and lamp must go out or dim. If lamp
- does not act as described, check for correct fuse assembly and discard
regulator if fuse is correct.

e. Adjust Armature Air Gap.
(1) Curt-oUT RELAY.

(a) With contacts open and armature against stop, measure gap
between core and armature. Hold flat gage as near to hinge as possible.
Adjust gap to 0.034 inch to 0.038 inch by bending armature stop (fig.
79). Make sure stop does not rub against armature or interfere with
its movement.

(2) VOLTAGE REGULATOR.

(a) With armature spring installed and contacts closed, measure
gap between core and armature with flat feeler gage. Adjust this gap
to specified limits (par. 47) by raising or lowering stationary contact
(fig. 79). This is done by expanding or contracting stationary contact
bridge. Keep contacts alined for full face contact.
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46. TESTS AND ADJUSTMENTS.
a. Refer to paragraph 44 c.
47. FITS, TOLERANCES, AND SPECIFICATIONS.
a. Tabulated Specifications.
CB-4014 TC-4328A
Carbon Resistor
Marked.........co ittt e e e e 1.85
Resistance (ohms)...............coiiiiet tiinenn.. 1.85-2.10
FlBe. ... ci ittt iiieineieeiaraeriaranrene teanneanan. S ampere
Shunt Coil Resistance
2 coils in parallel (ohms).................. ........... 15.9to 17.8*
Circuit breaker coil (ohms)................ 35 to 39* 35t0 39
Voltage regulator coil (ohms).............. ........... 29 to 33
Wiring and Hookups
Internal............. ..., fig. 80 fig. 80
Circuit breaker test...................... fig. 77 fig. 78
Voltage regulator test. . .................. ceevinnenn. fig. 78
Circuit Breaker Unit
Armature air gapt (inches)................ 0.034-0.038 0.034-0.038
Contact point gap} (inches)............... 0.015 min 0.015 min
Contacts close (volts)$}.................. 6.5-7.25 6.5-7.25
Contacts open (amps discharge)}.......... 0.5-2.5 0.5-2.5
Voltage Regulator Unit
Armature air gap** (inches)............... ........... 0.044~0.046
Contact point gapitf (inches).............. ... ........ 0.00S min
Contacts open—high to low charge}}
L1 N 8.65+0.25 volts
L1 <O 8.5710.25 voits
(1 2 2RO 8.501+0.25 volts
B0% .. i e e e 8.4310.25 volts
90 B e e e 8.3510.25 volts
b 11 8.28 £ 0.25 volts
1100 B e e 8.21 £0.25 volts
Contacts close—Ilow to high char;eﬁ .................. 1.2 to 1.4 volts
below reading ob-
tained for high to
low charge

* Measure from “A’ terminal to base.

+ Measure gap with armature against stop—
adjust by bendjng armature stop.

31 Measure gap with contacts open—adjust by
raising or lowering stationary contact, keep-
ing contacts alined.

** Measure gap with contacts closed and spring
tension on armature—adjust by raising or
lowering stationary contact, keeping con-
tacts alined.

tt Adjust by turning brass cam.

11 Adjust by bending lower spring hanger.
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CHAPTER 3
REGULATORS (Cont'd)

Section il

REGULATORS—GROUP 3

Paragraph
Description and data.................ciiiiiiennnnnn.. 48
Cleaning, inspection,and testing. .. ...................... 49
Test and repairof components. . . .............cce0veunnn 50
Tests and adjustments. ...............cc0iitiinnnannnnn 51
Fits, tolerances, and specifications. . ..................... 52

RESISTOR—R2

RESISTOR—R1

RA PD 315075
Figure 81—Resistor Assembly on Group 3 Regulators

48. DESCRIPTION AND DATA.

a. Description (fig.'73).

(1) Group 3 regulators have three units; cut-out relay, voltage
regulator, and the current regulator unit. All three units are mounted
on the same base and under the same cover. The cover is sealed to
prevent dirt and moisture from entering. The carbon-resistance units

are mounted on the bottom of the regulator and are easily accessible
without removing the cover.
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REGULATORS—GROUP 3

(2) Group 3 regulators are mounted separate from the generator
but they must be used with the generator designed to operate with
them. Do not substitute generators or regulators. These regulators
must also be used with a battery of the correct ground polarity as the
wrong polarity will cause the contacts to burn.

(3) For model numbers of group 3 regulators, see paragraph 1.
b. Data.
Volts
VRP 4001A, VRP 4002C, VRP 4004G, VRP 4006E—6.
VRS 4004B and VRX 4001A—12,
Ground polarity (positive).
Carbon resistors—two used—See figure 81 for assembly.

(1] 2

Regwiator Marked Ohms Merked Ohme
VRP 4001A 38 36to 40 7 65t075
VRP 4002C 38 36t0 40 7 65t075
VRP 4004G 38 36t0 40 7 65t075
VRP 4006E 60 57t0 63 15 13.5t0 165
VRS 4004B 60 57t0 63 30 28 to 32
VRX 4001A 80 76to 84 20 19to 21
Fuse—None used.
Circuit Breaker

Contact point gap—0.015 inch minimum.

Contacts close—VRP type 6.4 to 7.0 volts. When adjusting set at
6.4 to 6.6 volts.

VRS & VRX type 13.0 to 13.75 volts.
Contacts open—VRP type 4.1 to 4.8 volts or 4 to 6 amperes dis-
charge.
VRS type 8.2 to 9.3 volts or 1.0 to 5.0 amperes discharge.
VRX type 3.5 to 5.0 amperes discharge.
Voltage Regulator—operating voltages

Temp. F. 50° 60° 70° 20° 90° 100° 110° 120°
VRP type* 741 738 735 732 729 727 724 1721
VRS &

VRX typet 14.59 14.54 1450 1446 1442 1437 1433 1429
#Allowable variation +0.15 volts. tAllowable variation *0.30 volts.

Current Regulator—Operating current.
VRP 4001A 34 to 36 amperes
VRP 4002C 34 to 36 amperes
VRP 4004G 24 to 26 amperes
VRP 4006E 31 to 33 amperes
VRS 4004B 16 to 18 amperes
VRX 4001A 29to 31 amperes
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FELD TERMINAL BATTERY TERMINAL
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Figure 85—Test Hookups for Group 3 Regulators
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(o) Armature springs reversed. See specifications (par. 52) for
identification of the three springs.

(p) Broken or altered carbon resistors. See specifications {par. 52)
for correct marking and see figure 81 for correct assembly. If re-
sistors appear altered check their resistance (par. 50 a).

(q) Broken gaskets.

(r) Incorrect wiring connections between units. See figure 84 for
correct wiring diagram.

(2) Install any parts that were removed during cleaning and in-
specting. Be sure resistors are installed as in figure 81 and be sure
armature springs are in bottom of mounting grooves.

c. Testing.

(1) Cur-out RELAY UNIT (fig. 85).

(a) Mount generator on test stand. Be sure to use a group 2A
generator of type noted in regulator specifications (par. 52). Connect
battery to test stand for voltage and polarity noted in tabulation (par.
52). Mount regulator on test stand in vertical position with terminals
at side. Connect generator field terminal to one end of a variable re-
sistance and connect other end of resistance to regulator field terminal.
Connect generator armature terminal to regulator armature terminal.
Connect battery lead to ammeter and connect other side of ammeter
to regulator battery terminal. Ground regulator base to generator
frame with short lead. Connect voltmeter from regulator base to reg-
ulator armature terminal.

(b) Polarize generator to prevent cut-out relay contacts from vi-
brating and burning. To polarize generator close battery switch, dis-
connect generator field lead from variable resistance, then momentarily
touch lead to regulator battery terminal. Reconnect lead to variable
resistance.

(c) Start generator and insert all resistance in field circuit. De-
crease resistance slowly, noting voltmeter reading just before change
caused by closing of cut-out relay contacts. Decrease resistance until
ammeter shows a reading of 15 amperes, then increase field resistance,
noting voltmeter reading just before change caused by opening of
cut-out relay. These operating figures must be within the limits specified
(par. 52).

(d) Adjust closing voltage by changing armature spring tension.
This is done by bending lower spring hanger (fig. 86). Adjust opening
voltage by changing contact point gap. This is changed by expanding
or contracting stationary contact bridge (fig. 86). Keep contacts
alined and do not adjust gap between contacts to less than 0.01S inch
when open.

(e) If cut-out relay cannot be adjusted check regulator further
(pars. 50 and 51).

(2) VOLTAGE- AND CURRENT-REGULATOR UNITS (fig. 85).

(a) Remove resistance from field circuit and change voltmeter
connection from regulator armature terminal to regulator battery
terminal. Connect a variable load resistance across battery terminals.

(b) Close test stand battery switch and operate generator at about
2,500 revolutions per minute. Set regulator operation to approximate
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REGULATORS—GROUP 3

remove regulator cover and change armature spring tension by bend-
ing lower spring hanger (fig. 87). Install cover, stop and start gener-
ator and adjust load before taking another reading.

(f) Operate units at 2,500 revolutions per minute and 9.5 to 10.5
amperes for 5 minutes, then recheck and readjust, if necessary, the
operation of voltage and current regulator units (par. 49 ¢ (2)
above).

50. TEST AND REPAIR OF COMPONENTS.

a. Resistance Tests.

(1) Inspect carbon resistances for cracks, alterations, and to make
sure they are correctly marked and correctly installed (par. 52 and fig.
81). Check their resistance on ohmmeter, and install new resistors if
resistance is not within specifications.

(2) Maeasure resistance of two shunt coils in parallel. Measure
from A terminal to base with ohmmeter. If resistance is not within
limits (par. 52) for two coils in parallel, replace regulator.

b. Contacts.

(1) File contacts with contact point dresser lengthwise and parallel
to armature (fig. 82). File just enough so contacts present a smooth
flat surface toward each other. It is not necessary to remove every
trace of burning. :

(2) Clean contacts with clean linen tape and carbon tetrachloride.
Dampen tape in carbon tetrachloride and draw between contacts (fig.
83). Repeat with clean dry tape to remove any residue.

¢, Continuity Tests.

(1) CHEcK SERIES CIRCUIT. Touch test probes to armature termi-
nal and to the cut-out relay yoke. If lamp does not light discard regu-
lator. Touch probes to armature terminal and to battery terminal.
Hold cut-out relay contacts closed. If lamp does not light, file and
clean cut-out relay contacts (par. 50 b above). Try test again, and
if an open is still present discard regulator.

(2) CHEcK FIELD CIRCUIT. Touch test probes to field terminal and
to regulator base. Lamp maust light. Open voltage regulator contacts
with fingers. Lamp must go out. Release voltage regulator and open
current regulator contacts. Lamp must again go out or dim. If regu-
lator does not act as above file and clean voltage regulator and current
regulator contacts (par. 50 b above ) and repeat test. Replace regulator .
if this does not cure trouble.

d. Adjust Armature Air Gap.

(1) Cut-ouT RELAY.

(a) With contacts open and armature against stop, measure gap
between core and armature. Hold flat gage as near to hinge as possible
(fig. 86). Adjust gap by bending armature stop (fig. 86). Make sure
stop does not rub against armature and interfere with its movement.

(2) VOLTAGE REGULATOR.

(a) Connect six-volt battery and six-volt lamp in series with regu-
lator base and field terminal to indicate when contacts are opened and
closed (fig. 88).
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CHAPTER 3
REGULATORS (Cont'd)

Section IV

REGULATORS—GROUP 4
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Cleaning, inspecting, and testing. ...............ccvveen 54
Disassembly ........ciiiiiiiiiiiiiinranetieanenes .. 55
Cleaning of components. ...........coivieiieenannnns .. 56
Inspection and testof components. . ...............c.00un. 57
Repair and rebuilding of components.................... 58
Assembly ..... .. it i ittt it e e 59
Tests and adjustments. . . .............ccciiitereerennn 60
Fits, tolerances, and specifications. ...................... 61

53. DESCRIPTION AND DATA.
a. Description.

(1) Group 4 regulators are heavy-duty units combining a cut-out
relay, vibrating voltage regulator and vibrating current limiting regu-
lator (fig. 74). .

(2) These regulators have two sets of cut-out relay contacts. These
two sets of contacts operate simultaneously and are connected in
parallel to reduce voltage losses due to the higher current values
encountered.

(3) Some group 4 regulators have a second winding on the cur-
rent regulator unit. This winding is connected in the generator field
circuit so that the rise and fall of the field current directly affects the
magnetism of the current regulator unit and thus acts more quickly
than the heavy output winding. This second winding is used to sta-
bilize and increase the frequency of vibration of the current regulator
armature and thereby minimize the fluctuations in generator output.

(4) VAD-type regulators have a second winding on the voltage
regulator unit. ‘This winding is connected in the circuit to increase the
frequency of vibration of the voltage regulator armature and also to
help eliminate radio interference. Later VAD-type regulators also have
a heavy current winding on the voltage regulator unit. This winding is
used to equalize the load when two or more generators and regulators
are operated in parallel.

(5) For model numbers of group 4 generators, see paragraph 1.
136
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54. CLEANING, INSPECTING; AND TESTING.

a. Cleaning. Wipe outside of regulator with cloth dampened in
dry-cleaning solvent. Remove terminal shield cover (if used) and
regulator cover, and blow off regulator with clean, dry, low-pressure
air.

b. Inspecting.

(1) Inspect visually for following points. Repair or replace parts
affected if these conditions are found (pars. 55 to 60).

(a) Evidence of burning or abnormal high temperatures at the
coils, contacts, insulation, contact springs, external terminals, or any
other point.

(b) Loose connections which result from poor soldering.

(c) Loose nuts, rivets or screws. All nuts and screws must have
lock washers.

(d) Loose contacts.

(e) Misalinement of contacts.

(f) Armature stop rubbing against or interfering with circuit
breaker armature.

(é) Bent armatures at either contact or hinge end.

(h) Field yoke bent.

(i) Bent or distorted armature hinges.

(i) Reversed bimetal hinge on circuit breaker unit. When cor-
rectly assembled brass side must be up.

(k) Stripped or crossed threads on any screw or nut.
(1) Corrosion due to salt or acid. i
(m) Evidence of water having been inside of cover.

(n) Incorrect, bent, or distorted armature springs. In case of doubt
install new springs.

(o) Broken or altered resistors.
(p) Broken gaskets.

(q) Reversed armature springs. See paragraph 61 for identification
of correct springs.

(r) Incorrect assembly of armature. There must not be more than
0.002 inch gap between hinge spacer and top of yoke or between hinge
and spacer.

(2) Inspect contacts on all three units. In normal use contacts
will become grayed. If contacts are burned, dirty or rough, file with
contact point dresser (41-D-1410) parallel and lengthwise to arma-
ture (fig. 90). File just enough so contacts present smooth surfaces
toward each other. It is not necessary to remove every trace of burn-
ing. After filing, dampen a piece of linen tape in carbon tetrachloride
and draw between contacts (fig. 91). Repeat with dry tape. Use clean
tape for each set of contacts. Due to type of contact material used on
VAD type regulators it is not possible to file contacts. Clean VAD con-
tacts as above anda replace unit if contacts are burned badly (par. 58).
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Figure 92—Test Hookups for Group 4 Regulators
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c. Testing.

(1) Cur-our RELAY (fig. 92).

(a) Mount regulator on test stand in same position as it is mounted
on vehicle or if this is unknown mount with base vertical and termi-
nals hanging down. Use generator of type specified (par. 53 b) for
regulator and mount on test stand. Connect battery to stand for cor-
rect voltage and polarity (par. 53 b).

(b) Connect test stand battery ground lead to generator frame
and connect other battery lead to regulator terminal marked “Bat.”
Connect generator “Arm” terminal to regulator “Arm” terminal and
connect variable resistance in series with generator “Field” and regu-
lator “Field” terminals. Run a ground lead from generator frame to
regulator ground screw. Connect voltmeter from regulator ground
screw to regulator “Arm” terminal.

(c) Polarize the generator to prevent burning regulator contacts;
remove generator field lead from variable resistance, close test stand
battery switch and momentarily touch field lead to regulator “Bat”
terminal, then connect field lead to variable resistance as above.

(d) Insert all the resistance in field circuit. Start generator and
operate at 1,000 to 2,000 revolutions per minute. Decrease field re-
sistance slowly noting voltmeter reading just before change caused by
closing of the cut-out relay. Decrease resistance until ammeter shows
a charge of one half current value stamped on regulator nameplate,
then increase resistance slowly. Note amperage discharge just before
contacts open and ammeter reading drops to zero.

(e) Adjust closing voltage to specified figure (par. 53 b) by tumn-
ing thumb nut on lower end of armature spring (fig. 93). Some group 4
regulators have a lock nut on this adjustment which must be loosened
to make adjustments. Recheck closing voltage after each adjustment.

(f) Adjust opening discharge current to specified figure (par. 53
b) by raising or lowering stationary contacts. Open test stand battery
switch to prevent shorting. Bend stationary contact brackets to in-
crease or decrease contact gap. Increasing contact gap increases open-
ing discharge amperes. Keep contacts alined for full face contact and
adjust both sets of contacts so they operate simultaneously. Do not
adjust gap between contacts when open to less than 0.025 inch (0.080
inch for VAD type).

(é) Open test stand battery switch.
(2) VOLTAGE AND CURRENT REGULATORS (fig. 92).

(a) Remove variable resistance from field cifcuit. Change volt-
meter connections so that it is connected to regulator base and “Bat”
terminal. Connect variable load across battery. This load may consist
of a carbonpile rheostat or a lamp bank.

(b) On units that have been completely overhauled close test
stand battery switch and operate generator at 2,500 to 3,000 revolu-
tions per minute. Hold voltage regulator contacts closed by pressing
lightly on back of voltage regulator armature and read ammeter. If
this is within two amperes of correct setting (par. 53 b) do not adjust.
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(e) Place thermometer near regulator to ascertain temperature of
air around unit. Thermometer must not touch regulator.

(f) Stop generator, then immediately start and bring up to 2,500
to 3,000 revolutions per minute. Adjust current to one half current
regulator setting (par. 53 b) and read voltmeter and thermometer. This
voltage must be within the limits specified for voltage regulator (par.
53 b) for temperature specified. If voltage is not within limits, stop
generator, open test stand battery switch and remove regulator cover.
Close switch and start generator. Turn adjusting nut on lower end of
voltage regulator armature spring (fig. 93) until voltmeter reading
is within limits. Check this setting by stopping generator, then operate
generator at 2,590 to 3,000 revolutions per minute and at /2 maximum
current. Read voltmeter and readjust and recheck voltage regulator
if not within operating limits (par. 53 b).

(é) Adjust load rheostat or lamp bank so voltmeter reading drops
0.5 to 0.7 volts and read ammeter. This reading must be within limits
specified (par. 53 b) for current regulator. If current is not within
limits, stop generator and remove regulator cover. Start generator
and adjust current setting by turning thumb nut on lower end of arma-
ture spring (fig. 93). On some regulators it is first necessary to loos
lock nut. :

(h) Stop generator and open battery switch. Lock wire all screws
on regulators designed to be lock wired and tighten lock nuts. Install
regulator cover.

(i) Close test stand battery switch and operate generator at 2 cur-
rent regulator setting for 5 minutes, then check voltage and current
settings (par. 54 ¢ (2) (f) and (g) above). Make any readjustments
that are necessary and finish with a final 5 minute run and check.

(3) If regulator operation cannot be adjusted overhaul unit (pars.
55 to 60).

55. DISASSEMBLY.
a. Remove Terminal Cover. Unscrew two wing nuts and lift off.

b. Remove Bottom Cover Plate (VAD type only). Take out six
screws and lift cover off.

c. Remove Cover. Cut seal wire and take off two hex nuts. Lift
off cover and gasket.
d. Remove Regulator Sub-base Assembly.

(1) On VAD type take out two screws connecting leads from
under base to current and voltage regulator armature stops.

(2) On VAD type disconnect lead from filter terminal.

(3) Take out six screws holding sub-base to base. Four of these
screws are at corners and two are ground connections, near edge, on
spring side of units.

(4) Lift sub-base from regulator base.

e. Remove Filter (VAD type only). Take out bracket screws
and disconnect terminal post connector. ‘
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56. CLEANING OF COMPONENTS.

a. Studs, Screws, and Loose Metal Parts. Soak in dry-cleaning
solvent and clean and dry thoroughly.

b. Assemblies, Insulation, Condensers, and Resistors. Wipe
with clean rag slightly dampened in dry-cleaning solvent. Blow off with
clean, dry, low pressure air. Do not bend or damage parts.

57. INSPECTION AND TEST OF COMPONENTS.

a. Visual Inspection. Inspect regulator parts thoroughly (par.
54 b).

b. Resistance Tests.

(1) RESISTORS. Remove resistors one at a time and check on ohm-
meter (ST-284). Replace any that are cracked or are not within limits
(par. 61 a) Make sure resistors are correctly installed as any inter-
changing would make regulator inoperative. See figure 94 for correct
resistor assembly.

(2) Cut-outr RELAY SHUNT CoiL. With ohmmeter measure re-
sistance from ground lead to cut-out relay stationary contact. This
ground lead was fastened to base between cut-out relay and current
regulator units. Install new cut-out relay unit (par. 58 a) if resistance
is not within specifications (par. 61 a).

(3) VoLTAGE REGULATOR WINDING. With ohmmeter measure re-
sistance between two coil leads. One of these leads was connected
to ground between voltage and current regulator units. Other lead is
connected to resistor through base next to ground connection. It is
unnecessary to remove this connection to check resistance. Do not
interchange these leads when reconnecting. Install new voltage regu-
lator unit (par. 58 ¢) if resistance is not within specifications (par.
61 a).

(4) CUrRrRENT REGULATOR FREQUENCY WINDING (if pertinent).
This is the winding of fine wire on the center unit. Remove connection
to base between current and voltage regulator units and measure from
this lead to current regulator yoke. Install new current regulator unit
(par. 58 b) if this resistance is not within limits (par. 61 a).

(5) VoOLTAGE REGULATOR FREQUENCY WINDING (VAD type
only). Place paper between voltage regulator contacts and measure
resistance from Arm terminal to current regulator yoke. Install new
voltage regulator unit (par. 58 ¢) if resistance is not within specifica-
tions (par. 61 a).

c. Continuity Tests.

(1) Make sure all resistors are correctly assembled (fig. 94).

(2) With test probes touch Arm terminal and circuit breaker
stationary contact. If lamp does not light it indicates an open circuit
in one of the series coils or connections. Inspect to find cause of open
and repair or replace parts affected (par. 58).

(3) Touch test probes to Arm and Bat terminals. If lamp lights
install new cut-out relay unit (par. 58 a). Hold cut-out relay contacts
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closed. If lamp does not light install new cut-out relay contacts (par.
58 d) or complete cut-out relay unit (par. 58 a).

(4) Touch test probes to Field and Arm terminals. If lamp does
not light it indicates faulty resistor, frequency winding or faulty con-
tacts on either current or voltage regulator units. If lamp lights open
current regulator contacts. Release current regulator contacts and
open voltage regulator contacts. If lamp does not go out in each case
replace armature affected (par. 58 e).

FIELD TERMINAL

ARMATURE TERMINAL

T

BATTERY 3 CANDLE POWER LAMP

RA PD 315138

Figure 95—Hookup for Measuring Contact Pressure and Armature
Air Gap on Voltage and Current-regulator Units—
Group 4 Regulators

d. Condenser Tests (if pertinent). Disconnect condenser leads
and measure capacity with condenser tester. It is unnecessary to dis-
mount condenser. Install new condenser if capacity is not within spec-
ifications (par. 61 a). Check condensers for grounds and replace if
grounded.

e. Contact Pressure Tests.

(1) Back off adjusting nut on voltage and current regulator units
until there is no spring tension.

(2) Place sub-base on insulated table and connect battery and
lamp bulb in series with Arm and Field terminals (fig. 95). Remove
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contact spring stop on VR and CR units. Hook spring scale at upper
contact. Hold armature firm and pull contacts apart with scale (fig.
96). Take reading just as lamp goes out. Install new armature (par.
58 e) if this reading is not between seven and eight ounces. Check both
current and voltage regulator units in this manner.

(3) Install armature stop making sure fiber bumper block (fig.
96) is in place.

f. Filter Tests (VAD only).

(1) With direct current fest probes touch either filter terminal
and filter case. Replace if lamp lights.

(2) Touch probes to two filter terminals. Replace filter if the
lamp does not light.

58. REPAIR AND REBUILDING OF COMPONENTS.

a. To Install New Cut-out Relay Unit.

(1) Remove nut and clamp on series connection between circuit
breaker and current regulator units.

(2) Remove nut and washer from bottom of magnet core.

(3) Lift circuit breaker unit off base.

(4) Install new circuit breaker unit on base. Make sure alining
lug enters hole in base.

(5) On VAD-type install lead on core.

(6) Install and tighten the core washer and nut.

(7) Install and tighten series clamp, lock washer, and nut.

b. To Install New Current Regulator Unit.

(1) Remove nut and clamp on series connection. (2 connections
on VAD 4106B.)

(2) Unsolder lead from contact spring and dlsconnect frequency
winding leads from base and yoke. Disconnect series connection where
is connects to Arm terminal through base.

(3) Disconnect voltage regulator frequency winding from current
regulator yoke on VAD type.

(4) Remove nut and washer from bottom of core. Lift off cur-
rent regulator unit.

(5) Install new current regulator unit on base and turn so alin-
ing lug enters hole.

(6) Install and tighten core nut and lock washer.

(7) Install and tighten series connections.

(8) Install and tighten frequency connections.

(9) Solder contact lead to contact spring.

¢. To Install New Voltage Regulator Unit.

(1) Unsolder lead from contact spring.

(2) Disconnect main winding where it is connected to base.

(3) On VAD type disconnect frequency winding leads-where they
are connected to base and to current regulator.

(4) On VAD 4106B remove nut and clamp from series connection
between voltage and current regulator units. Remove other series
connection from base.
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(5) Remove nut and lock washer from core. Lift unit from base.

(6) Install new unit on base and turn so alining lug enters hole
in base.

(7) Install and tighten lock washer and core nut.

(8) Connect main winding lead to base. One lead is a ground
lead and will be connected during regulator assembly (par. 59).

(9) Solder lead to contact spring.

(10) On VAD type connect frequency winding leads to current
regulator yoke and to armature terminal through base. Connect series
winding to armature terminal at same time.

(11) On VAD 4106B install series clamp, lock washer, and nut.

d. To Install New Cut-out Relay Contacts. (Does not apply to
VAD type as they are complete unit replacement only.)

(1) Remove armature spring, adjusting nut and screw.

(2) Remove screws holding armature to yoke. Lift off armature.

(3) Unsolder and unclamp series and shunt coil connections from
stationary contact.

(4) Take out stationary contact screws. Lift off contact and in-
sulation.

(5) Install insulation, new contact, insulating bushings, insulating
washers, plain washers, lock washers and screws and tighten.

(6) Clamp series and shunt coil leads to contact bracket and
solder.

(7) Place armature on yoke and install attaching screws, lock
~ washers, and plain washers. Hold armature hinge tightly against yoke
while tightening screws.

(8) Install armature spring, adjusting screw, and adjusting nut.

(9) Measure gap between armature hinge or hinge spacer and
yoke. If this gap is more than 0.002 inch loosen armature screws and
press armature against yoke. Tighten screws and check gap.

e. To Install New Voltage or Current Regulator Armature.
(Does not apply to VAD type as they are complete unit replacement
only.)

(1) Remove adjusting nut, adjusting screw, and armature spring.
Unsolder lead from contact spring.

(2) Remove screws holding armature to yoke. Lift off armature.

(3) Place new armature on yoke. Install plain washers, lock
washers, and screws. Hold armature hinge tightly against yoke when
tightening screws.

(4) Assemble armature spring, adjusting screw and adjusting
nut. Solder lead to contact spring with rosin core solder.

(5) Maeasure gap between armature hinge or hinge spacer and
yoke. If this gap is more than 0.002 inch loosen armature screws and
press armature against yoke. Tighten screws and check gap.

59. ASSEMBLY.

a. Tighten Screws. Tighten all screws and nuts and install lock
wire where required.
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b. Assemble Sub-base to Base.

(1) On VAD type, thread three leads through holes in sub-base.

(2) Install four screws and lock washers at corners. On VAD
4106B connect circuit breaker and voltage regulator ground leads to
two of these screws.

(3) Install two ground screws between units on spring side. Con-
nect circuit breaker and voltage regulator ground leads to these screws.

(4) On VAD-type connect lead from radio type resistor and con-
denser to voltage regulator yoke and connect lead from automotive
type condenser to current regulator yoke.

(5) On VAD-type regulators install filter and terminal stud con-
nector in base. Connect lead from cut-out relay core to “in” terminal
of filter. Install bottom plate on regulator.

60. TESTS AND ADJUSTMENTS.

a. Adjust Armature Air Gap.

(1) Cut-out RELAY UNIT. Use pin gage of correct limits (par.
61 a) and insert between armature and core on contact side and next
to brass pin in core (fig. 96). Adjust gap by bending armature stop.
Be sure stop does not interfere with armature movement.

(2) VOLTAGE-REGULATOR UNIT. Connect battery and lamp in
series with Arm and Field terminals to indicate when contacts are
opened and closed (fig. 95). Insert pin gage of correct dimension ( par.
61 a) between armature and core on contact side and next to brass
pin in core (fig. 96). Hold armature down with two fingers (fig. 96)
so contact spring is not touched. Adjust gap so lamp will burn brightly
when high limit gage is in place and will go out or dim when low limit -
gage is in place. Adjust gap by slightly loosening screws holding arma-
ture stop and raising or lowering stop. Tighten screws and check gap.

(3) CURrRRENT-REGULATOR UNIT. Check and adjust as described
above for voltage regulator using correct gage (par. 61 a).

b. Check Gap Between Contact Spring and Stop.

(1) VOLTAGE-REGULATOR UNIT. Hold armature down against
core stop and with feeler gage measure gap between contact spring and
armature stop. If gap is not between 0.010 and 0.016 inch inspect
bumper block (fig. 96) for damage or improper assembly and inspect
armature stop for distortion or incarrect adjustment.

(2) CuURRENT-REGULATOR UNIT. The same limits and procedure
as descrived-for voltage regulator applies to current regulator unit.

¢. Measure Contact Point Gap on Cut-out Relay Unit. Measure
gap between both sets of contacts (fig. 96). Do not set this gap to less
than 0.025 inch (0.080 inch for VAD type) but it may be set larger
than this after adjusting contact opening amperage. Bend stationary
contact brackets to adjust gap and aline contacts so contact is made
and broken on both sets of contacts at the same time.

d. Check Internal Wiring Connections. Refer to internal wir-
ing diagram specified (par. 61 a) for regulator and check internal

e. Adjust Electrical Settings (par. 54 ¢).
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63. THEORY AND OPERATION.

a. Theory. The purpose of a distributor is to make and break
the ignition coil primary circuit at the correct time, and to distribute
the coil secondary voltage to the proper spark plug.

b. Operation.

(1) ‘There are two separate electrical circuits in a distributor (fig.
102). The breaker contacts and condenser are in the primary circuit
and carry only low voltage current. The cap and rotor are connected
in the secondary circuit and carry the high-voltage spark current.

(2) The centrifugal governor is mounted on the drive shaft and
links the cam to the shaft. The governor acts to change the relation
of the cam to the shaft as the engine speed is changed. This changes
the timing of the spark in relation to the position of the piston in the
cylinder.
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Section Il
DISTRIBUTORS—GROUP 1

Paregreph
Description and data...........ccciivviierrnnnennnes . 04
Cleaning and inspecting. . .........cco0ittveeccnnncnnns 65
Disassembly .......cccieeiteeticcnnscncnecsossnsnnas 66
Cleaning of components.........ccoccveivencsscnnnnanns 67
Inspection and test of components.............ccc00nuns 68
Repair and rebuilding of components..................... 69
Assembly .........c ittt iticttittiiittintaconenanns 70
Testsandadjustments ............cco0etteeenencanncns 71
Fits, tolerances, and specifications...................... 72

64. DESCRIPTION AND DATA.
a. Description (figs. 103 and 104).

(l) Group 1 distributors have automatic governor control of the
timing. The IGS and IGT-type distributors also have a vacuum con-
trol of the advance. The breaker contacts on the IGS and IGT types
are mounted on a subplate which turns on a ball bearing. The vacuum
chamber is linked to the subplate by an arm. Changing the amount of
vacuum moves the vacuum chamber diaphragm which rotates the sub-
plate thus advancing or retarding the position of the contacts in rela-
tion to the cam. The vacuum chamber is connected to the intake

A—CAP P—COLULAR .
s-—-oTOR Q—UPPER THRUST WASHER
C—PLATE MOUNTING SCREW R—GOVERNOR WEIGHT
B—-CONDENSER MOUNTING SCREW $—GOVERNOR WEIGHT SPRING SET
B—CONDENSER T—CAM SPACER

F—BREAKER PLATE U—ANTI RATTLE SPRING

G—FELT WICK V—CAM LOCK SPRING RING
H—CAM W-—TERMINAL SCREW
I-GOVERNOR WEIGHT X—TERMINAL SLOT COVER
$—DRIVE SHAFT Y—BREAKER ARM SPRING SCREW
K—BASE Z—PLAIN WASHER

L—LOWER THRUST WASHER AA—BREAKER ARM SPRING CLAMP
M—LARGE THRUST WASHER AB—BREAKER ARM

N-—ADVANCE ARM AC—BREAKER CONTACT
O—COUAR RIVET AD—CONTACT LOCK SCREW

RA PD 3130978
Legend for Figure 103—Components of IGC-type Distributors
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two sets of rotor and cap contacts and is used with two coils. The two
primary circuits and the two secondary circuits are insulated from each
other (fig. 105) and operate as two separate ignition systems. These
two systems operate simultaneously to give the twin spark at the spark
plugs.

(3) For model numbers of group 1 distributors, see paragraph 1.

Q© ©

@ @ DISTRIBUTOR CAP RA PD 15105

Figure 105—Typical Hookup of Twin Ignition Distributor
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Governor Advance Curves
Advence  0° Advence 1° Advence intermediete Meximum  Less 1° Maximem

Curve RPM RPM Advence RPM Advence RPM Advence RPM
CU 191 300 410 5° 850 9° 1,290 10° 1,400
CU 368 275 375 3° 580 5° 790 6° 900
CU 378 400 540 3° 830 6° 1,260 7° 1,400
CU 414 250 280 7° 450 15° 1,340 16° 1,450
CU 478 350 367 3° 400 11° 1,600 12° 1,750
CU 480 350 367 3° 400 10° 1,670 11° 1,850
CU 605 300 440 3° 725 5° 1,010 6° 1,150
CU 654 250 325 6° 700 10° 1,500 11.5° 1,800
CU 676 250 290 6° 490 11° 690 12.5° 750
CU 730 250 280 9° 500 11° 970 12° 1,200
CU 756 275 380 4° 680 8° 1,100 9° 1,200
CU 770 350 367 3° 400 9° 1,050 10° 1,150
CU 774 350 367 3° 400 10° 1,275 11° 1,400
CU 789 250 360 5° 820 10° 1,380 11° 1,500
CU 803 300 370 5° 650 10° 1,770 11° 2,000
CU 829 300 350 4° 480 8° 660 9° 700
Tolerance 150 +50 +1° +1° +1°

' All figures are in distributor degrees and rpm revolutions per minute.
Vacuum Advance Curves

0° Advance 1° Advence Intermediate Less 1° Maximem

Advence Inches of Inches of Advence inches Meximum inches Advence Inches
Curve Hg Mg of Hg Advence of Hg of Hg
CU 527 534 6%% 3° 934 5° 1214 6° 14
CU 550 7 / 8% 3° 12 4° 1314 5,5° 16
CU 584 5 634 4° 1014 7° 1434 8° 16
CU 620 4 634 5° 11 9° 15% l.0° . 17
CU 767 S 6% 4° 1034 7° 14 8.5° 16
Tolerance +1 +1 +1 +1° +1°

All figures are in distributor degrees and in inches of mercury (Hg).

65. CLEANING AND INSPECTING.
a. Cleaning.

(1) Wipe outside of distributor with cloth dampened in dry-
cleaning solvent. Do not soak.

(2) Snap off two cap clamp springs and lift off cap. Pull rotor
from shaft being careful not to crack rotor.

(3) Wipe cap and rotor with cloth dampened in dry-cleaning
solvent.

b. Inspecting.

(1) Discard cap if it is cracked, has corroded terminals or if carbon
runners have formed either on inside or outside surfaces. Inspect con-
tacts on inside of cap (fig. 106). After normal use these contacts be-
come slightly burned on inside tip. If burning is excessive or uneven
replace cap. If burnirig is found on horizontal face of contacts it indi-
cates rotor is too short and must be replaced. Clean contacts with car-
bon tetrachloride but do not file. Replace the carbon contact in center
of cap if cracked, stuck or too short to contact rotor. Contact is snap
fit and can be removed by pulling.
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plate. Remove ground lead from subplate. Press subplate out of base
plate. Soak subplate and bearing in dry-cleaning solvent and clean
and dry thoroughly.

(2) Dip, do not soak, breaker plate, condenser, contact arm and
leads in dry-cleaning solvent and clean with soft rag. Dry thoroughly
with compressed air.

(3) Clean contacts with carbon tetrachloride and linen tape.
Dampen tape with carbon tetrachloride and rub contacts. Rub con-
tacts dry with clean dry tape.

b. Cam. Clean cam in dry-cleaning solvent and dry thoroughly.

¢c. Vacuum Chamber. Wipe outside of chamber, bracket and arm
with cloth dampened in dry-cleaning solvent.

d. Advance Arm and Radio Shield. Soak in dry-cleaning solvent
and thoroughly clean and dry.

e. Radio Filter. Wipe clean with cloth dampened in dry-cleaning
solvent.

+ f. Base and Governor. Wipe governor and base as clean as possi-
ble with cloth dampened in dry-cleaning solvent. Do not soak. Dry
immediately with clean, dry, compressed air.

68. INSPECTION AND TEST OF COMPONENTS.

a. Breaker Plate (figs. 107, 108, 109, and 110).
(1) Remove condenser lead screw, lock washer and spring clamp.

(2) Inspect breaker plate for stripped threads and discard plate
if defective. Check insulated primary terminal for grounds with test
probes and discard plate if terminal is grounded.

(3) Test condenser for capacity and grounds on condenser tester.
Install new condenser if it is grounded, leaky or if the capacity is not
within limits (par. 64 b). Make sure lead is not broken and that lead
insulation is in good condition.

(4) Inspect ball bearing for wear and make sure it turns freely.
Discard subplate if the bearing is worn or corroded.

(5) Inspect contacts. If they are a grayish color and are not pitted
or burned they need not be replaced. If contacts are rough, burned, or
pitted, install new contacts (par.69 a (5)).

(6) Turn breaker arm on pivot. It must turn freely without bind-
ing or looseness. Remove breaker arm and inspect pivot. Discard
breaker plate if wear is evident on pivot or if pivot is not perpendicular
to plate. If pivot is in good condition install new contacts to obtain the
correct pivot fit.

(7) Inspect leads for breaks and frayed insulation and replace
(par. 69 a) if not in good condition.

(8) Assemble breaker plate (par. 69 a) using new parts where
necessary. ,

b. Cam.

(1) Replace cam if lobes are grooved or if sides of weight slots
are rough.
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leads. Place subplate on base plate and aline stop with hole in base
plate. Press bearing into recess and inspect to make sure it is com-
pletely seated.

(2) On IGE-type distributors install subplate on base plate and
install and tighten three screws, lock washers and plain washers.

(3) Install stationary contact. On screw type install lock nut on
contact then screw contact into bracket. On cam type contacts, place
contact over pivot pin and adjusting cam and fasten with screw and
plain washer. Install two contacts on IGE type.

(4) Place condenser in position on plate. Install screw and lock
washer and tighten. Install two condensers on IGE type.

(5) Install spring in breaker arm and place arm on pivot. On IGC
type install spring and connector on inside of spring holder and on IGE,
IGS, and IGT types install spring and connector on outside of holder.
Install washer and condenser lead terminal on screw. On IGE, IGS,
and IGT, also install primary lead terminal on screw. Place spring
clamp over breaker arm spring and install screw. Arrange leads so
they will not interfere with arm and rotor movement and tighten screw.
On IGE type install second breaker arm in same manner except no
primary lead is used.

(6) On IGS and IGT types install ground lead and primary lead
on plate. Arrange leads so they will not interfere with rotation of sub-
plate. Connect primary lead to contact spring clamp screw and primary
terminal and connect ground lead to the two plates.

b. Base and Governor.

(1) On distributors with drive tongue on collar sketch relationship
between tongue and weight carrying plate on shaft. Be sure to note
direction of offset on tongue.

(2) Remove rivet and take gear, collar or coupling off shaft. Take
off lower thrust washer and remove bur from rivet hole in shaft. Pull
shaft out of base and remove upper thrust washer. Drive out old bear-
ings with arbor or bolt that rests on bearing without gouging bearing
bore.

(3) Install new bearings on arbor of correct size to give proper
bearing diameter (par. 72 b) and press bearings into place. Install
lower bearing flush with bottom of base and install upper bedring 0.094
inch below face of bearing bore. On distributors using an upper bearing
with a V3-inch hole, be sure this hole is lined up with oil hole in base.
On distributors using a bearing without a hole, continue oil hole in base
through bearing using drill of same diameter. Remove all burs from
inside of bearing, being careful not to mar bearing.

(4) Install felt wick, if used, in oil hole and install oiler or grease
cup.

(5) Soak bearings in engine oil (SAE 30) and drain off excess
oil. Do not get oil in upper part of base.

(6) Install upper thrust washer on shaft and place shaft in bear-
ings. Install lower thrust washer and gear, collar or coupling on shaft.
Turn coupling to alinement noted (par. 69 b (1) above). Drill
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rivet hole in shaft to correspond to hole in collar, coupling or gear. In-
stall rivet and swedge so both ends are riveted over and spread to
fill hole.

(7) Checkside and end play of shaft (par.68 e (4) and (5)).

70. ASSEMBLY.

a. Lubrication. Soak felt wick in engine oil (SAE 30). Apply
thin coat of engine oil (SAE 30) to weight pivot pins, to slots in yoke
and to upper end of shaft. Apply one drop only of engine oil (SAE 10)
to breaker arm hinge pin. Operate arm once or twice then wipe off
excess oil. Add three to five drops engine oil (SAE 30) to oiler on side
of base. Fill grease cup with high temperature grease and turn cup
down one complete turn after air is expelled. Apply thin coat of high
temperature grease to cam. On governor weights with <rease recess
in pivot hole pack this hole with high temperature grease (fig. 113).
Do not over-lubricate. Wipe off excess oil.or grease.

SPRING PIN PIVOT HOLE

=1

) ey

p 4

== 2K X XK 4

GREASE RECESS RA PD 315095

Figure 113—Governor Weight Grease Recess

b. Assemble Governor. Place weights on pivots. Hook springs
over weight pins then over outer pins. Be sure springs are settled into
grooves.

¢. Install Cam.

(1) Place spacer on shaft with chamfered side down. Install cam
on shaft and install weight pins into slots. If antirattle spring is used
hold spring and turn cam so spring will bear against weight controlled
by weak weight spring. If both springs are alike either weight will do
until checked as in following step.

(2) Place rotor on cam and check relationship between rotor and
drive tongue. This must be same as noted during disassembly (par.
66 e). If it is not, lift cam and turn 180 degrees then install. It may be
necessary to interchange weight springs to have antirattle spring work
on weak spring side. Remove rotor.

(3) Install cam retaining lock ring and press into place.

(4) Install felt wick in top of cam.
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d. Synchronize IGE-type Distributors.

(1) Mount distributor on test fixture that has two leads and
lights to show firing point in degrees. Connect one lead to each primary
terminal on distributor. Operate in correct rotation (par. 64 b) at
about 1,000 distributor revolutions per minute. The indicators for the
two sets of contacts should be exactly synchronized. If they are not,
loosen three screws holding subbase plate and rotate plate slightly by
inserting screwdriver between subplate and lug on base plate (fig.
110). Tighten screws and check synchronization.

PRIMARY TERMINAL @/ 3 CANDLE POWER LAMP

BREAKER CONTACTS
CONDENSER
3 CANDLE POWER LAMP

—
PRIMARY TERMINAL
1 le
CONDENSER BREAKER CONTACTS BATTERY
RA PD 317180

Figure 118—Hookup for Synchronizing Twin Ignition
Distributor Contacts’

(2) If no test fixture is available for synchronizing twin ignition
distributors, synchronize with two test lamps and battery (fig. 118).
Turn drive shaft in correct rotation (par. 64 b) until lamp controlled
by fixed contacts goes out. Second lamp must go out at same instant.
If it does not, loosen three screws holding subbase plate and turn
plate. Tighten screws and check.

e. Adjust Governor.

(1) Mount distributor on test fixture and connect test leads. Set
fixture for correct rotation (par. 64 b) and set controls for synchro-
nization test.

(2) Start fixture and increase speed slowly until spark just begins
to advance. Reduce speed 75 to 150 revolutions per minute and set
indicator to zero.

(3) Start fixture and increase speed until one deggee advance °
obtaie_lgd. then read speed. If speed is not as specified (par. 64 b).
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distributor. If speed was too high, decrease tension on weak weight
spring by bending outer spring lug. If speed was too low increase
tension on weak spring. On distributors with both springs alike con-
sider one spring as weak spring and other as a heavy spring and make
adjustments as described.

(4) Check zero setting then check and adjust one degree point
(par. 71 e (2) and (3) above).

(5) Increase distributor speed until advance is one degree less
than maximum (par. 64 b) and read speed. If speed is too high or too
low stop distributor and change strong spring tension by bending outer
spring lug. Increasing tension increases speed at which advance occurs.

(6) Check advance at all points in specifications and make what-
ever adjustments are necessary to bring all points thhm the ‘tolerance
in specifications (par. 64 b).

(7) Check advance both up and down speed range. If there is more
than 12 degree difference in any one point it indicates friction in
governor.

f. Adjust Vacuum Advance (if pertinent).

(1) Connect and operate test fixture as in governor adjustment.
Connect vacuum line to vacuum chamber. Operate at about 2,000
revolutions per minute to eliminate variations due to governor. Set
indicator to zero. Apply vacuum to distributor until 1 degree advance
is obtained. Read vacuum gage which should be within specifications
(par. 64 b). If vacuum reading is too low, remove spring seat plug and

add washers to increase spring tension. Remove washers if vacuum:

reading was too high. Install gasket and plug and check advance.

(2) When one point on curve is adjusted check all points in specifi-
cations (par 64 b). If curve cannot be set within limits at all points
remove spring seat plug, install new spring and adjust.

g- Complete the Asseimbly.

(1) Clean contacts with linen tape and carbon tetrachloride. Be
sure no lint is left on contacts.

(2) Install rotor on shaft. Be sure rotor is pressed down on shaft.

(3) Turn shaft and arrange leads so that they do not interfere with
movement.

(4) Install cap on distributor. Turn cap so projection fits into slot
and snap cap clamp springs into place.

72. FITS, TOLERANCES AND SPECIFICATIONS
a. General.

Cylinders—(see tabulation) (par. 64 b).

Control—(semi or full automatic).

Bearings—Two absorbent bronze bearings in lower part of base. IGS
and IGT types also have ball bearing on breaker subplate.

Lubrication—At assembly add one drop of oil (SAE 30) to governor
weight pivots and slots and soak bearings and felts in oil (SAE 30).
Apply one drop of oil (SAE 10) to breaker arm pivot pin and remove
excess oil. Apply light wipe of high temperature grease to cam. Add
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three to five drops of oil (SAE 30) to oiler. Fill grease cup with high
temperature grease and turn down one turn. Do not over-lubricate
distributor.
b. Mechanical.
Rotation—(see tabulation) (par. 64 b).
Contact gap—
I1GC, IGE, and IGS type 0.018 to 0.022 in.
Set maximum gap to 0.020 in.
IGT type 0.015 to 0.019 in. Set maximum gap to 0.017 in.
Contact pressure—17 to 20 oz.
Bearing diameter—New bearings—0.4995 to 0.5000 in.
- Side play—New bearings and shaft—0.001-inch maximum. Fit new
bearings to 0.0005-inch maximum side play.
Side play—Worn bearings and shaft—0.005-inch maximum.
End play—0.003 inch to 0.010 inch. Measure after gear, collar, or
coupling, is pinned in place.
c. Electrical. ‘
Cam dwell—(see tabulation) (par. 64 b).
Condenser capacity—(see tabulation) (par. 64 b).
Maximum governor advance—(see tabulation) (par. 64 b).
Governor advance curve—(see tabulation) (par. 64 b).
Maximum vacuum advance—(see tabulation) (par. 64 b).
Vacuum advance curve—(see tabulation) (par‘. 64 b).
Manual advance—(see tabulation) (par. 64 b).

d. Tabulated Specifications (par. 64 b).
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73. . DESCRIPTION AND DATA.

a. Description (fig. 119). Group 2 distributors are heavy-duty
units for use on six-cylinder engines. They are completely sealed to
exclude water and dust. These distributors are fully automatic with
centrifugal governor control of the timing. For model numbers of group

2 generators, see paragraph 1.

A—CAP * R— TERMINAL STUD INNER INSULATION
B—ROTOR S—TERMINAL STUD NUT

C—SEAL PLATE T—TERMINAL STUD LOCK WASHER
D—CONDENSER MOUNTING SCREW U—TERMINAL STUD PLAIN WASHER
B—CONDENSER V—TERMINAL STUD INSULATING WASHER
F—BREAKER PLATE W—TERMINAL STUD INSULATING BUSHING
G—CAM X—BREAKER ARM SPRING CLAMP SCREW
H—DRIVE SHAFT AND GOVERNOR Y—BREAKER ARM SPRING CLAMP
1—UPPER THRUST WASHER Z—BREAKER ARM

J—CAP GASKET AA—BREAKER CONTACT

K—BASE ASSEMBLY AB—PLAIN WASHER

L—LOWER THRUST WASHER AC—CONTACT LOCK SCREW

M—DRIVE GEAR RIVET AD—LOCK WIRE CLAMP

N—DRIVE GEAR AE—BREAKER PLATE MOUNTING SCREW
O—CAM LOCK RING AF—SEAL PLATE MOUNTING SCREW
P—TERMINAL STUD AG—CAP MOUNTING SCREW
Q-—TERMINAL STUD CLAMP RA PD 3150998

Legend for Figure 119—Components of Group 2 Distributors
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b. Data.

Rele-, Condonser® Contact Gep Com Governer Mv-ueo

Distributer tlon Med inches Dwell Advenee
IAC 4001 L.H. 0.20-0.24 0.018-0.022 38° 12° (dist) LU 419
1IAC 4002 L.H. 0.20-0.24 0.018-0.022 38° 12° (dist) CU 419
IAC 4002A L.H. 0.20-0.24 0.018-0.022 38° -12°(dist) CU 845
IAC 4003 R.H. 0.20-0.24 0.018-0,022 38° 10° (dist) CU 191

" R.H.—Right hand rotation when viewed from top.

Advence Curves U 1 v 419 oV 843

Start advance 0°at 300RPM 0°at 350 RPM (0°at 425 RPM
Intermediate advance 1°at 410 RPM 1°at 370 RPM 1°at 450 RPM
Intermediate advance 5°at 850 RPM 3°at - 400 RPM 4°at 525 RPM
Intermediate advance  9° at 1,290 RPM 11° at 1,400 RPM 11° at 1,400 RPM
Full advance 10° at 1,400 RPM 12° at 1,530 RPM 12° at 1,525 RPM

Figures given are distributor RPM and degrees—engine RPM and degrees are double these figures.

74. CLEANING AND INSPECTING.

a. Cleaning.

(1) Wipe outside of distributor with cloth dampened in dry-clean-
ing solvent. Do not soak.

(2) Take out two screws and lift off cap and cap gasket. Pull

rotor from shaft, being careful not to crack rotor. Take out three
screws and lift off seal plate.

(3) Wipe cap, rotor and seal plate with cloth dampened in dry-
cleaning solvent.

b. Inspecting.

(1) Discard cap if it is cracked, has corroded terminals or if car-
bon runners have formed either on inside or outside surfaces. Inspect
contacts on inside of cap. After normal use these contacts become
slightly burned on inside tip (fig. 106). If burning is excessive or
uneven replace cap. If burning is found on horizontal face of contacts
it indicates rotor is too short and must be replaced. Clean contacts with
carbon tetrachloride but do not file. Install new carbon contact in
center of cap if carbon is cracked, stuck or if too short to contact
rotor. The carbon contact is a snap fit and can be removed by pulling.

(2) Discard rotor if it is cracked, has loose contact strip, or if
burning is found on top of strip. Inspect end of contact. If burning is
excessive replace rotor. If burning is only slight:clean with carbon
tetrachloride. Do not file.

(3) Place seal plate on base and inspect seal around cam. Dis-
card seal plate if ‘seal does not fit against cam on all sides. Remove
seal plate.

75. DISASSEMBLY.

a. Remove Terminal Stud. Remove nut, lock washer, plain
washer and insulating washer from terminal stud. Move terminal stud
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slightly to work insulating bushing out of base. Remove msulatmg
bushing. Lift terminal stud, clamp and insulation out of distributor.

b. Remove Breaker Plate. Take out two screws, lock washers,
and clamps, and lift plate out of base. Remove gasket.

¢. Remove Cam. Remove snap ring and lift cam from shaft. Re-
move cam spacer from shaft.

d. Remove Felt Wick. Pull wick from top of shaft with small
hook.

76. CLEANING OF COMPONENTS.

a. Breaker Plate.

(1) Dip plate in dry-cleaning solvent. Blow off with clean dry
compressed air.

(2) Clean contacts with carbon tetrachloride and linen tape.
Dampen tape with carbon tetrachloride and rub contacts. Repeat with
dry tape to remove any residue.

vb. Cam. Clean cam in dry-cleaning solvent and dry thoroughly.

¢. Terminal Stud and Washers. Clean terminal stud, washers,
clamp and bushing in cleaning solvent. Do not soak insulating parts
in solvent.

d. Base and Governor. Wipe governor and inside of base as
clean as possible with cloth dampened with dry-cleaning solvent. Do
not soak. Dry immediately with clean dry compressed air.

77. INSPECTION AND TEST OF COMPONENTS.

a. Breaker Plate.

(1) Remove condenser lead screw, lock washer, and spring clamp.

(2) Test condenser for capacity and grounds on condenser tester.
It is not necessary to remove condenser from plate to test. Install new
condenser if it is grounded, leaky, or if capacity is not within limits
(par. 81 c¢). Make sure condenser is firmly mqunted and that lead
is not chafed or broken. Lock-wire mounting screws.

(3) Inspect contacts. If they are a grayish color and are not pitted
or burned they need not be replaced. If contacts are rough, burned or
pitted install new contacts (par. 78 a).

(4) Turn breaker arm on pivot. It must turn freely without bind-
ing or looseness. Remove breaker arm and inspect pivot. Replace
plate if wear is evident on pivot or if pivot is not perpendicular to
plate. If pivot is in good condition install new contacts to obtain cor-
rect pivot fit.

(5) Inspect plate for stripped threads and replace plate if any are
found. Check insulated primary terminal for grounds with test probes
and replace plate if ground is present.

b. Cam. Replace cam if lobes are grooved or if sides of weight
slots are rough.

¢. Terminal Stud and Washers. Discard stud if corroded or
stripped and replace insulation if cracked or oil soaked.
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d. Base and Governor.

(1) Slip governor springs off lugs on welght carrying plate. Pull
governor weights from pivots.

(2) Inspect weight pivots and pivot holes for wear. Weights must
pivot easily without looseness or binding. Install new shaft (par. 78 b)
or weights if pivots are too loose or too tight.

(3) Replace governor springs if they are bent or distorted.

(4) Clamp dial indicator on base with plunger resting against
side of shaft. With spring scale apply a five-pound pull in line with
plunger (fig. 111). Install new drive shaft bearings (par. 78 b) if
side play is more than 0.003 inch.

(5) Clamp dial indicator on base with its plunger against end of
shaft. Move shaft to its two extreme positions and read total end play.
End play can also be measured with flat feeler gage inserted between
bottom of base and lower thrust washer (fig. 112). If end play is less
than 0.003 inch tap lower end of shaft to loosen. If end play is more
than 0.010 inch remove drive gear (par. 78 b) and mstall additional
thrust washers between base and gear.

(6) Inspect gear for wear. Install new gear (par. 78 b) if wear is
not evenly distributed or if teeth are damaged.

(7) Install new base (par. 78 b) if it is cracked or if threads are
stripped.

78. REPAIR AND ‘REBUILDING OF COMPONENTS.

a. Breaker Plate. Remove lock screw and washer from faulty
stationary contact. Take out condenser lead screw, lock washer, and
spring clamp. Pull arm from plate and remove stationary contact.
Install new stationary contact on pivot pin and adjusting cam and in-
stall screw and washer. Install breaker arm spring in arm and place
arm on pivot. Install connector and spring on inside of spring holder.
Install lock washer and condenser terminal on hex head screw and
install in spring lug. Install spring clamp on screw and tighten.

b. Base and Governor (if necessary).

(1) SHAFT, GEAR, BASE, OR BEARING REMOVAL. Remove gear
rivet, gear and Woodruff key, if used, from shaft. Gear is shrunk fit on
shaft and must be pressed off with arbor press. Take off lower thrust
washer and pull shaft out of base. Remove upper thrust washer and oil
seal. Drive old bearings out of base with arbor or bolt that rests on bear-
ing without damaging bearing bore.

(2) SHAFT, GEAR, BASE OR BEARING INSTALLATION.

(a) Assemble new bearings on arbor of correct size to give proper
bearing diameter (par. 81 b). Line up oil hole and press bearings into
place. Install lower bearing flush with bottom of base and install upper

bearing flush with bottom of recess. On IAC 4003 drill oil hole through
bearing and remove all bur.

(b) Soak bearings in engine oil (SAE 30) and drain off excess oil.
Do not get oil in upper part of base.
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(c) Install oil seal in base. Install upper thrust washer on shaft
and place shaft in bearings. Install lower thrust washer, key, and gear,
on shaft. Heat gear to 350°F before pressing on shaft. Drill rivet
hole through shaft to correspond to rivet hole in gear. Install rivet
and swage so that both ends are riveted over and pin swells to fill .
hole.

(3) Check end play and side play (par. 77 d (4) and (5)).

79. ASSEMBLY.

a. Lubrication. Soak felt wick in engine oil (SAE 30). Apply
thin coat of engine oil (SAE 30) to weight pivot pins, to slots in yoke
and to upper end of shaft. Apply one drop only of engine oil (SAE 10)
to breaker arm hinge pin. Operate arm once or twice then wipe off
excess oil. On IAC 4003 fill grease cup with high temperature grease
and turn cup down one complete turn after air is expelled.

b. Install Felt Wick. Make sure oil hole in shaft is not plugged
then install wick in upper end of shaft. Push wick down to bottom of
hole. Remove any oil from inside of base.

c. Assemble Governor. Place weights on pivots. Hook springs
over weight pins then over outer pins. Be sure springs are settled into
grooves,

d. Install Cam. Place spacer and cam on shaft and install lock
ring.

e. Assemble Breaker Plate.

(1) Assemble breaker arm spring and connector on inside of
spring holder. Install hex-head screw, lock washer and condenser
terminal. Install spring clamp on screw and tighten.

(2) Place plate in base and aline terminal post holes. Install
two holding screws, lock washers, and clamps. Tighten and lock-wire
screws.

f. Install Terminal Post. Install clamp on post and install post
and inner insulation in distributor. Install insulating bushing, insulat-
ing washer, plain washer, lock washer and nut on post and tighten.

80. TESTS AND ADJUSTMENTS.
a. Adjust Contact Gap.

(1) Turn shaft so breaker arm rubbing block is on high point of
cam. .

(2) Loosen stationary contact lock screw slightly. Adjust contact
gap to 0.020 jnch by turning adjusting cam (fig. 114). Use wire feeler
gage to check contact gap as there is less chance for error than with
flat gage. Tighten lock screw.

(3) Turn shaft until contacts close. Inspect contact alinement.
Bend stationary contact bracket to aline contacts for full face contact.

(4) Adjust contact gap (par. 80 a (1) and (2) above).

b. Adjust Contact Pressure. Hook spring scale on contact arm
at contact and pull on line with contacts (fig. 117). Take reading just
as contacts separate. Adjust tension to 17 to 20 ounces by loosening
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screw holding breaker arm spring and sfiding spring in or out as nec-
essary. Tighten screw then check pressure. Lock-wire screw after ad-
justment is completed.

¢. Adjust Cam Dwell.

(1) Mount distributor on test fixture and connect test leads. Set
fixture for correct rotation (par. 81 b).

(2) Start test fixture and operate at about 1,000 distributor revo-
lutions per minute. Read cam dwell. Adjust to 38 degrees by loosen-
ing stationary contact lock screw and turning contact adjusting cam
(fig. 114). Tighten and lock wire screw then check cam dwell.

d. Adjust Governor.

(1) Mount distributor on test fixture and connect test leads. Set
fixture for correct rotation (par. 81 b) and change controls to synchron-
ization test.

(2) Start fixture and increase speed slowly until spark begins to
advance. Reduce speed 75 to 150 revolutions per minute and set in-
dicator to zero.

(3) Start fixture and increase speed until one degree advance is
obtained then read speed. If speed is higher than specifications (par.
81 c¢) stop distributor and decrease tension on weak weight spring.
Bend outer spring lug to change tension. If speed was too low increase
tension on weak spring. On IAC4003 distributor both springs are
alike. When adjusting this distributor consider one spring as the weak

spring and the other as the heavy spring.

(4) Check zero setting (par. 80 d (2) above) then recheck
and readjust one degree point (par. 80 d (3) above).

(5) Increase distributor speed until advance is one degree less
than maximum (par. 81 ¢) and read speed. If speed is too high or too
low stop distributor and change strong spring tension by bending outer
spring lug. Increasing tension increases speed at which advance occurs.

(6) Check advance at all points in specifications (par. 81 ¢) and
make whatever readjustments are necessary to bring all points within
one degree of specifications.

(7) Check the advance both up and down the speed range. If
there is more than 142 degree difference in any one point it indicates
friction in governor.

e. Complete the Assembly.
(1) Check to make sure all screws are lock-wired.

(2) Clean contacts with linen tape and carbon tetrachloride. Be
sure no lint is left on contacts.

(3) Install seal plate in base and install three screws and lock
washers. Lock-wire screws.

(4) Install rotor on shaft. Be sure rotor is pressed all the way
down on shaft.

(5) Assemble cap gasket and cap on distributor. Install, tighten,
and lock-wire two screws and lock washers.
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81. FITS, TOLERANCES, AND SPECIFICATIONS.
a. General.

Cylinders—6

Control—Full automatic

Bearings—2 absorbent bronze.

Lubrication—At assembly add one drop of engine oil (SAE 30) to
governor weight pivots and slots and soak bearings in oil (SAE 30).
Saturate felt wick in shaft with oil (SAE 30). Apply one drop only
of oil (SAE 30) to breaker arm hinge pin and remove excess oil.
Fill grease cup with high temperature grease and turn down one
complete turn. Do not over-lubricate distributor.

b. Mechanical.

Rotation :

IAC4001, 4002,4002A—Left-hand when viewed from top.
IAC 4003—Right-hand when viewed from top.

Contact gap—0.018 to 0.022 inch. Set maximum gap to 0.020 inch.

Contact pressure—17 to 20 ounces.

Bearing diameter—new bearings
IAC 4001, 4002, 4002A—0.6245 to 0.6250 inch.

IAC 4003—0.499S to 0.5000 inch.

Side play—new bearings and shaft—0.008 inch maximum.
Fit new bearings to 0.0005 inch maximum side play.

Side play—worn bearings and shaft—0.003 inch maximum.

End play—0.003 inch to 0.010 inch.

c. Electrical.
Cam dwell—38 degrees. ‘
Condenser capacity—0.20 to 0.24 microfarads.
Maximum governor advance

IAC 4001, 4002, 4002A—12 degrees (distributor).

IAC 4003—10 degrees (distributor).
Governor advance curve

IAC4001—CU 419

IAC4002—CU 419

TIAC 4002A—CU 845

IAC4003—CU 191.

Advance Curves cv 191 cu 019 CU 845

Start advance 0°at 300 RPM 0°at 350 RPM 0°at 425 RPM
One degree advance 1°at 410RPM 1°at 370 RPM 1°at 450 RPM
Intermediate advance 5°at 850 RPM 3°at 400 RPM 4°at 525 RPM
Maximum less one

degree 9° at 1,290 RPM 11° at 1,400 RPM 11° at 1,400 RPM
Full advance 10° at 1,400 RPM 12° at 1,530 RPM 12° at 1,525 RPM

(All figures are given in distributor degrees and RPM.)
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82. DESCRIPTION AND DATA.

a. Description (fig. 120). Group 3 includes some full automatic
distributors, some fully manual, and the balance are semi-automatic.
The automatic type have governor control of the timing. The manual
type has the timing controlled by a manually operated lever which is
linked to the distributor and rotates the complete distributor in its
mounting. Semi-automatic distributors have both types of control.
Group 3 distributors differ slightly in construction from Groups 1 and
2 but the parts have the same general appearance and purpose. For
model numbers of Group 3 generators, see paragraph 1.

b. Data.

Condenser* Confact

Diswibutor Rote- Cylin- Capacity Gap Cam  Manval Governor Advence

tion ders Mtd Inches Dwell Advence Max Curve
IGW 4049 R.H. 2 0.20-0.25 0.020 111° 18° cee coesses
IGW 4053 R.H. 2 0.200.25 0.020 111° 18° ces cessaes
IGW 4147 R.H. 6 0.20-0.25 0.020 3s° 6° 10° CU 191
IGW 4154 L.H. 6 0.20-0.25 " 0.020 35° coe 7° CU 378
IGW 4165A R.H. 2 0.20-0.25 0.020 eese cee 15° CU 782

IGW 4165B R.H. 2 0.20-0.25 0.020 .... ... 15° CU 802

R.H.-—Rifht hand rotation when viewed from top.
L.H.—Left hand rotation when viewed from top.
* Condenser located on outside of base.

Advance Curves

Advance 0° Advance 1° Advance Intermediale Maximum less 1° Maximum Advence
Curve RPM RPM Advance RPM Advance RPM Advance RPM
CU 191 300 410 5° 850 9° 1,290 10° 1,400
CU 378 400 540 3° 830 6° 1,260 7° 1,400
CU 782 300 330 7° 510 14° 720 15° 750
CU 802 300 340 7° 600 14° 880 15° 925
Tolerance +50 +50 +1° +1° +1° ...

All figures in distributor RPM and distributor degrees.
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83. CLEANING AND INSPECTING.

a. Cleaning.

(1) Wipe outside of distributor with cloth dampened in dry-clean-
ing solvent. Do not soak.

(2) Take out cover shield screws and lift off cover shield. Take
out cap shield screws and lift off two sections of cap shield. Remove
condenser mounting nut at end of condenser and remove condenser
lead from terminal post. Take out screws or nut holding condenser
shield to base. Lift off condenser and shield and remove condenser from
shield.

(3) Snap off two cap clamp springs and lift off cap. Pull rotor from
shaft being careful not to crack rotor. On IGW 4165A and IGW 4165B
remove two screws holding cap cover to cap and lift off cover.

(4) Wipe cap, cap cover, rotor,condenser, and shielding, with cloth
dampened in dry-cleaning solvent.

b. Inspecting.

(1) Discard cap if it is cracked, has corroded terminals or if carbon
runners have formed either on inside or outside surfaces. Inspect
contacts on inside of cap. After normal use these contacts become
slightly burned on inside tip (fig. 106). If burning is excessive or
uneven discard cap. If burning is found on horizontal face of contacts
it indicates rotor is too short and must be replaced. Clean contacts
with carbon tetrachloride but do not file. Replace cap if carbon contact
in the center of the cap is cracked, stuck, or too short to contact rotor.

(2) Discard rotor if it is cracked, has loose contact strip, or if
burning is found on top of strip. Inspect end of contact. If burning is
excessive discard rotor. If burning is only slight clean with carbon
tetrachloride. Do not file.

(3) Inspect shielding for loose couplings, dents, and stripped
threads. Discard if these conditions are found.

84. DISASSEMBLY.

a. Remove Advance Arm.

(1) With straightedge and sharp point mark relationship between
arm and base.

(2) Loosen clamp screw and slide arm and large thrust washer
off base.

b. Remove Condenser. Take out mounting screw and lock

washer. Remove nut, lock washer, and condenser lead from terminal
stud and lift off condenser.

¢. Remove Breaker Arm. Remove nut from terminal stud and
take off washers. Lift breaker arm from pivot.

d. Remove Terminal Stud. Press stud out of base. Remove
bushing, contact arm insulation, and square washer.

e. Remove Breaker Plate (if pertinent). Remove three screws
and lock washers. Cap clamp springs will come off with screws. Lift
out breaker plate.
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f. Remove Cap Clamp Springs (manual type only). Take out
screws and lock washers and lift off clamp springs.

g- Remove Stationary Contact Bracket (manual type only).
Take out two screws and lift off.

h. Remove Stationary Contact. Unscrew contact from bracket.

85. CLEANING OF COMPONENTS.

a. Breaker Plate. Dip plate in dry-cleaning solvent. Dry thor-
oughly with clean dry compressed air.

b. Terminal Stud, Cap Clamp Springs, and Small Metal Parts.
Soak in dry-cleaning solvent and clean and dry thoroughly.

A—CONDENSER MOUNTING SCREW T—CAP COVER

B—CONDENSER U—CAP COVER SCREW
C—DRIVE COUPLING RIVET V—ROTOR

D—ADVANCE ARM W—BREAKER ARM

E—LARGE THRUST WASHER X—BREAKER ARM INSULATION
F—DRIVE COUPLING Y—GOVERNOR SPRING
G—LOWER THRUST WASHER Z—CAM LOCK RING

H—DRIVE SHAFT BEARING AA—GOVERNOR WEIGHT

1—CAP CLAMP SPRING AB—TERMINAL POST

J—BASE ASSEMBLY AC—SQUARE STEEL WASHER
K—UPPER THRUST WASHER AD—INSULATING WASHER
L—DRIVE SHAFT AE—INSULATING BUSHING
M—CAM SPACER AF—INSULATING WASHER
N—GOVERNOR WEIGHT AG—SHAKEPROOF LOCK WASHER
O0—CAM " AH—PLAIN WASHER
P—GOVERNOR SPRING Al—LOCK WASHER

Q—FELT WICK AJ—NUT

R—BREAKER PLATE AK—LOCK WASHER

S—CAP ASSEMBLY AL—-NUT RA PD 3150968

Legend for Figure 120—Components of Group 3 Distributors

c. - Insulating Parts. Dip in dry-cleaning solvent and clean and
dry thoroughly. Do not soak.

d. Contacts. Dip in dry-cleaning solvent and blow off with clean

dry compressed air. Rub contact face with clean linen tape. Be sure
no lint is left on contacts.

e. Base, Shaft, Governor, and Cam. Wipe as clean as possible
with rag dampened in dry-cleaning solvent. Do not soak. Blow dry
with clean, dry, compressed air.

86. INSPECTION AND TEST OF COMPONENTS.
a. Breaker Plate.

. (1) Inspect for distortion, stripped threads, loose contact bracket,
and loose pivot pin. Discard plate if these conditions are found.

(2) Install breaker arm on pivot. It must turn freely without
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binding or looseness. Remove arm and inspect pivot. Install new
plate if wear is evident on pivot or if pivot is not perpendicular to plate.

b. Condenser. Test condenser for capacity and grounds on con-
denser tester. Install new condenser if it is grounded, leaky or if the
capacity is not between 0.20 and 0.25 microfarads. Inspect lead and
discard condenser if lead is broken or if insulation is worn.

¢. Insulating Parts. Replace insulation if cracked or oil soaked.

d. Miscellaneous Parts. Discard terminal stud if stripped or if
it cannot be cleaned up to give good electrical contact. Discard cap
clamp springs if bent, distorted, or if badly corroded or rusted. Re-
place screws and washers if stripped or cracked.

e. Contacts. If contacts are a grayish color and are not pitted or
burned, they need not be replaced. Discard contacts if they are rough,
burned, or pitted, or if contact arm does not fit pivot pin without loose-
ness or binding.

f. Base, Shaft, Governor, and Cam.

(1) Note relationship between distributor drive tongue and cam.
Make a sketch to facilitate reassembly.

(2) Slip governor weight springs off lugs on weight carrying plate.
Remove springs.

(3) Remove felt wick from top of cam. Take off cam retaining
snap ring. Lift off cam and governor weights.

(4) Inspect weight pivots and pivot holes for wear. Replace cam
or weights if weights are loose on pivots.

(5). Discard governor springs if they are bent or distorted.

(6) Install new shaft (par. 87 b and ¢) if weight carrying plate
is bent or if spring lugs are broken.

(7) Install new gear or coupling (par. 87 b and ¢) if teeth are
worn excessively or if damaged.

(8) Replace cam if lobes are worn excessively or are grooved.
Inspect weight stop plate for wear and replace cam if this wear is
enough to interfere with weight movement. On manual type distribu-
tors it is necessary to install new shaft (par. 87 b and ¢) to replace cam.

(9) Clamp dial indicator on base with plunger against side of
shaft. Apply a five pound pull to shaft in line with indicator and read
total side play (fig. 111). Install new drive shaft bearings (par. 87 b
and ¢) if side play is more than 0.005 inch. '

(10) Clamp dial indicator on base with plunger against end of
shaft. Move shaft to its two extreme positions and read total end play.
End play can also be measured with flat feeler gage inserted between
bottom of base and lower thrust washer (fig. 112). If end play is less
than 0.003 inch tap lower end of shaft to increase end play. If end
play is more than 0.010 inch remove drive gear, coupling or collar
(par. 87 b and ¢) and install additional thrust washers between base
and gear.

(11) Inspect base and replace (par. 87 b and e) if cracked or if
threads are stripped.

(12) Install new oiler or grease cup if damaged.
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87. REPAIR AND REBUILDING OF COMPONENTS.

a. Miscellaneous Parts. There are no repairs of the breaker
plate, terminal stud, cap clamp springs, insulation, contacts, condenser,
governor weights, springs, or cam, other than complete replacement.

b. Base, Shaft, Gear, Collar, Coupling, or Bearing Removal.
Note relationship between tongue on coupling and weight carrying
plate. Remove rivet and take gear, collar or coupling off shaft. Take
off lower thrust washer and remove bur from rivet hole in shaft. Pull
shaft out of base and remove upper thrust washer. Drive old bearings
out of base with arbor or bolt that rests on bearing without gouging
bearing bore. . .

c¢. Base, Shaft, Gear, Collar, Coupling, or Bearing Assembly.

(1) Install new bearings on arbor of 0.5-inch diameter and
press bearings into place. Install lower bearing flush with bottom of
base and install upper bearing 0.094 inch below face of bearing bore.
Drill oil hole through bearing with drill of same diameter as oil hole in
base. Remove bur from inside of bearing being careful not to mar
bearing.

(2) Soak bearings in medium engine oil and remove excess oil.
Do not get oil in upper part of base.

(3) Install upper thrust washer on shaft and place shaft in base.
Install lower thrust washer and gear, collar or coupling on shaft. Turn
coupling so drive tongue is in correct relation to weight carrying plate
(par. 87 b above). Drill rivet hole through shaft to correspond to rivet
hole in gear, collar, or coupling. Install rivet and swage so both ends
are riveted over and so pin swells to fill hole.

(4) Check end play (par. 86 £ (10)).

88. ASSEMBLY.

a. Assemble Governor (if pertinent). Place spacing washer on
shaft with chamfered side down and place weights in position on weight
carrying plate. Install cam on shaft so pins enter holes in weights. Hold
cam in position and inspect relation of cam and drive tongue. If re-
lationship is not as noted in paragraph 86 f (1) lift cam and turn 180
degrees, then install. Install cam lock ring. Install felt wick in top of
cam,

b. Lubrication. Soak felt in top of cam with engine oil (SAE 30).
Lubricate governor mechanism sparingly with engine oil (SAE 30).
Apply thin film of engine oil (SAE 10) to breaker arm hinge pin and
wipe off excess oil. Apply light film of high temperature grease to
‘breaker cam. Add three to five drops of engine oil (SAE 30) to oiler
on side of base. Fill grease cup with high temperature grease and turn
down one turn after air is expelled. Do not over-lubricate.

¢. Install Stationary Contact. On manual type distributors, in-
stall contact bracket on base and fasten with two screws and lock
washers. Install lock nut on contact screw and install contact in bracket.

d. Install Breaker Plate (if pertinent). Place plate in base.
Install three screws and lock washers and two cap clamp springs.
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e. Install Cap Clamp Springs (manual type). Install clamp
springs on base and fasten with two screws and lock washers.

f. Install Terminal Stud. Assemble square washer, insulating
washer, and contact arm insulation, on stud and install stud in base.
Install insulating bushing, insulating washer, toothed lock washer, con-
denser terminal, plain washer, lock washer, and nut on stud. Do not
tighten.

g. Install Condenser. Install condenser on base. Install screw
and toothed lock washer. Washer must be inside condenser bracket.
On shielded types do not mount condenser until after adjustments.

h. Inetall Breaker Arm. Place breaker arm on pivot pin and
install spring and connector between head of terminal post and square
washer. Tighten terminal post nut.

89. TESTS AND ADJUSTMENTS.

a. Adjust Contact Gap.

(1) Turn shaft so breaker arm rubbing block is on a high point
of cam.

(2) J.oosen stationary contact lock nut. Adjust contact gap to
0.020 inch by screwing stationary contact in or out (fig. 115). Use
wire feeler gage to check contact gap as there is less chance for error
than with flat gage. Tighten lock nut (fig. 116) being careful not to turn
contact screw.

(3) Turn shaft so contacts are closed. Inspect contact alinement.
Bend stationary contact bracket so contacts are alined for full face
contact.

(4) Adjust contact gap (par. 89 a (1) and (2) above).

bh. Adjust Contact Pressure. Hook spring scale on contact arm
at contact and pull on a line with contacts (fig. 117). Take reading
just as contacts separate. Adjust tension to 17 to 20 ounces by loosen-
ing terminal post nut and sliding spring in or out as necessary. Tighten
nut and check pressure.

¢. Adjust Cam Dwell.

(1) Mount distributor on test fixture and connect test leads. Set
fixture for correct rotation (par. 82 h). On shielded types ground con-
denser case to distributor base with short lead. )

(2) Start fixture and operate at about 1,000 distributor revolu-
tions per minute. Read cam dwell. Adjust to figure specified (par. 82
b) by loosening contact lock nut and screwing contact screw, in or out
as necessary. Tighten lock nut and check dwell,

d. Adjust Governor (if pertinent).

(1) With distributor mounted on fixture (par. 89 c¢), set controls
for synchronization test.

(2) Start fixture and increase speed slowly until the spark just
begins to advance. Reduce speed 75 to 150 revolutions per minute
and set indicator to zero.

(3) Start fixture and increase speed until one degree advance i8
obtained then read speed. If speed is not as specified (par. 82 b) stop
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distributor. If speed was too high decrease tension on weak weight
spring by bending outer spring lug. If speed was too low increase tension
on weak spring. On distributors with both springs alike consider one
spring as weak spring and other as a heavy spring and make adjust-
ments as described.

(4) Check zero setting then check and adjust one degree point
(par. 89 d (2) and (3) above).

(5) Increase distributor speed until advance is one degree less
than maximum (par. 82 b) and read speed. If speed is too high or too
low stop distributor and change strong spring tension by bending
outer spring lug. Increasing tension increases speed at which advance
occurs,

(6) Check advance at all points in specifications and make
whatever adjustments necessary to bring all points within tolerance
in specifications (par. 82 b).

(7) Check advance both up and down speed range. If there is
more than Y2 degree difference in any one point it indicates friction
in governor. '

e. Complete the Assembly.

(1) Clean contacts with linen tape and carbon tetrachloride. Be
sure no lint is left on contacts.

(2) Install rotor on shaft. Be sure rotor is pressed down on shaft.

(3) Install cap on distributor. Turn cap so projection fits into slot
and snap cap clamp springs into place. Install cap cover, if pertinent.

(4) Install second lock washer and nut on terminal post.

(5) Install cap shielding to base and fasten with holding screws.
Install condenser in shield and install mounting lock washer and nut.

Fasten condenser shield to distributor.
¢

90. FITS, TOLERANCES, AND SPECIFICATIONS.

a. General.

Cylinders—(see tabulation) (par. 82 b).

Control—Manual, semi-automatic, or full automatic.

Bearings—Two absorbent bronze bearings in lower part of base.

Lubrication—At assembly lubricate governor mechanism sparingly
with engine oil (SAE 30) and saturate cam sleeve felt wick with
engine oil (SAE 30). Add one drop only of engine oil (SAE 10) to
breaker arm pivot pin and remove excess oil. Apply a light film of
high temperature grease to breaker cam. Add three to five drops of
engine oil (SAE 30) to oiler at side of base. Fill grease cup with
high temperature grease auad turn down one complete turn. Do not
over-lubricate.
b. Mechanical.

Rotation—(see tabulation) (par. 82 b).

Contact Gap—0.018 inch to 0.022 inch. Set maximum gap to 0.020
inch.

Contact Pressure—17 to 20 ounces.
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Bearing diameter (new bearings)—0.4995 to 0.5000 inches.

Side Play (new bearings and shaft)—0.001 inch maximum, (fit new
bearings to 0.0005 inch maximum side play.)

Side Play (worn bearings and shaft)—0.005 inch maximum.

End Play—0.003 inch to 0.010 inch. Measure after gear, collar, or
coupling is pinned in place.
c. Electrical.

Cam dwell—(see tabulation) (par. 82 b).

Condenser capacity—0.20 to 0.25 microfarads.

Maximum governor advance—(see tabulation) (par. 82 b).

Governor advance curve—(see tabulation) (par. 82 b).

Manual advance—(see tabulation (par. 82 b).

d. Tabulated Specifications (par. 82 b).
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91. DESCRIPTION.
a. Construction.

(1) The cranking motor consists of five main subassemblies which
are: the frame and field, the armature, the commutator end head, the
drive end head or pinion housing, and the drive clutch. The armature
and frame and field are similar in construction and purpose to the gen-
erator parts except the windings are heavier to carry the larger currents
encountered. The commutator end head supports a bearing, four brush
holders, and brushes. The pinion housing is a cast iron or bronze hous-
ing for the drive clutch and also provides the motor mounting lugs.
Some motors use a drive end head which takes the place of the pinion
housing but does not enclose the drive clutch. The drive clutch operates
automatically to engage the cranking motor with the engine flywheel
when the motor cranks the engine, and disengages it when the engine
starts.

(2) Two types-of starter clutches are used (fig. 121), the Bendix
drive, and the overrunning clutch. The Bendix drive consists of a
threaded sleeve fastened to the armature shaft through a drive spring
and a pinion mounted on the threads of the sleeve. When the starting
circuit is closed the armature revolves, turning the sleeve within the
pinion, and forces the gear forward meshing it with the flywheel gear.
The sudden shock of meshing is absorbed by the spring. When the
engine starts the pinion is driven faster than the sleeve and is forced
back along the threads, automatically demeshing it from the flywheel.
The overrunning clutch type of drive consists of a pinion connected by
a roller clutch to a sleeve. The sleeve has internal splines that match
splines on the armature shaft. To engage the flywheel the whole clutch
is shifted along the armature shaft either by starter pedal linkage or by
solenoid action. The starting switch is designed to close when the
meshing is nearly completed. When the motor cranks the engine, the
clutch binds the pinion to the sleeve in a firm grip and transmits the
torque to the flywheel. .When the engine starts the clutch releases and
allows the pinion to turn faster than the sleeve. This prevents spinning
the armature. When the starter pedal or button is released spring
action disengages the pinion from the flywheel.

b. General.
(1) Cranking motors differ as to the design of the above parts due
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92. THEORY AND OPERATION.

a. Theory. Torque is developed when a current carrying con-
ductor enters a magnetic field. The amount of torque depends upon the
values of the field and current and on the number of conductors.

b. Operation. When the starting switch is closed current flows
through the field coils and through the armature coils. The torque pro-
duced by these currents is transmitted to the armature which revolves.
To offset the reversal in the direction of the torque every time a con-
ductor passes poles of different polarity, the commutator and brushes
act to reverse the direction of current in the armature conductors. This
results in all conductors producing torque in the same direction. The
torque is transmitted from the armature to the engine flywheel by the
Bendix drive or overrunning clutch previously described (par. 91 a

(2)). g
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93. DESCRIPTION AND DATA.

a. Description (figs. 122 and 123). Group 1 cranking motors are
four-pole, four-brush units. The brushes are mounted in box-type
holders with the brush springs bearing directly on the brushes. Two of
the brushes are soldered to the field coil windings while the other two
are grounded either to the commutator end head or to the frame. For
model numbers of Group I cranking motors, see paragraph 1.

b. Data.

Rotation—Clockwise at the drive end.

Brush Spring Tension—42 to 53 ounces with new brushes.

End Play—Bendix type motors—%Yi¢ inch maximum.
Overrunning clutch type motors—0.005 to 0.030 inch.

No Load Stall Terque -
Cranking Rated Volts Mex Min olts Max Min R Type of
Motor Volts Amps RPM Amps Lbs Cluich
MAB 4071 6 5.5 60 3,700 3.0 582 15.8 Bendix
MAB 4082 6 5.5 60 3,700 3.0 582 15.8 Bendix
MAU 4006 12 11.0 65 4,800 6.0 540 17.3 Bendix
MAW 4029 6 5.5 65 4,900 3.0 505 11.5 Overrunning
MAX 4041 6 5.5 77 2,695 3.0 652 33.5 Overrunning
MAY 4114A 12 11.0 30 5,300 6.0 285 13.2 Overrunning
MAY 4114B 12 11.0 30 5,300 6.0 285 13.2 Overrunning
MAY 4132 12 11.0 30 5,300 6.0 285 13.2 Overrunning
MAY 4133 12 11.0 30 5,300 6.0 285 13.2 Overrunning
MAY 4137 12 11.0 30 5,300 6.0 285 13.2 - Bendix
MAY 4138 12 11.0 30 5,300 6.0 285 13.2 Bendix
MAY 4141 12 11.0 30 5,300 6.0 285 13.2 Overrunning
MBY 4001 24 20.0 20 4,200 12.0 180 15.0 Bendix
MZ 4059 6 5.5 70 4,300 3.0 420 7.8 Overrunning
MZ 4059A 6 5.5 70 4,300 3.0 420 7.8 Overrunning
MZ 4089A 6 5.5 70 4,300 3.0 420 7.8 Overrunning
MZ 4113 6 5.5 70 4,300 3.0 420 7.8 Bendix
MZ 4115 6 5.5 70 4,300 3.0 420 7.8 Overrunning
208
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94, CLEANING, INSPECTING, AND TESTING.
a, Cleaning.

(1) Wipe outside of motor with cloth dampened in dry-cleaning
solvent. Do not allow dry-cleaning solvent to enter motor.

(2) Loosen cover band clamp screw and slide band from motor.

(3) Hold 2/0 ﬂmtpaper against commutator and turn armature
slowly until commutator is clean. Blow sand and dust from commuta-
tor and brushes with clean dry compressed air.

b. Inspecting.

(1) Inspect frame, pinion housing, or drive end head and commu-
tator end head for cracks. Disassemble and overhaul (pars. 95 to 100)
if cracks are found. If commutator end head is not perfectly flat dis-
assemble motor and install new head (pars. 95 to 100). Install new
Bendix pinion if cracked, broken, or unevenly worn (pars. 95 to 100).

(2) Lift brush spring and remove brushes from holders (fig. 124).
Blow off brushes and holders with clean dry compressed air. If brush
holders are dirty, gummy, or corroded, overhaul motor (pars. 95 to
100). If brushes are oil soaked or are worn to less than ¥ inches long
overhaul motor and install new brushes (pars. 95 to 100). Hold brush
spring up with hook and try the fit of brushes in holders. If brushes do
not slide freely overhaul motor. Install brushes in their holders and
inspect brush alinement on commutator. If edges of brushes are not
in perfect alinement with commutator segments overhaul motor (pars.
95 to 100).

(3) Inspect commutator. If commutator is an even brown color
without burns or grooves it needs no attention. If commutator is rough,
worn or burned overhaul motor (pars. 95 to 100).

(4) Hold armature and turn Bendix pinion. It must move out
along shaft without restrictions other than antidrift spring. When
pinion reaches the stop it must lock to the armature shaft. If Bendix
does not act in this manner or if any doubt exists as to condition of
Bendix drive, disassemble motor and inspect further (pars. 95 to 100).

(5) On clutch-type motors shift yoke lever by hand. Clutch must
move along shaft easily and smoothly without binding. Hold armature
and turn pinion clockwise at drive end. Clutch must release and pinion
must turn smoothly though not necessarily freely. Reverse direction
of rotation of pinion, clutch must instantly lock. Overhaul motor (pars.
95 to 100) and inspect clutch further if it does not act as described.

(6) Inspect switch to see that it is mounted firmly and that all
linkage or moving parts operate without binding. Overhaul motor
(pars. 95 to 100) if linkage does not operate properly and refer to
paragraphs 130 through 139 if any doubt exists as to switch condition.

c. Testing.

(1) MEeasure EnD PLAY. Mount indicator (41-I-100) on motor
with plunger against end of shaft (fig. 125). Move armature to its two
extreme positions and read total indicator reading. If end play is not
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within limits (par. 93 b) overhaul motor and look for improper assem-
bly (pars. 95 to 101). Install thrust washers on commutator end of
shaft to bring end play within limits.

(2) MEASURE PINION CLEARANCE.

(a) On Bendix types measure clearance between-Bendix drive
stop and outer pinion housing bearing bore (fig. 126). If this clearance
is more than e inch overhaul motor (pars. 95 to 100) and install
thrust washers on commutator end of armature shaft.

(b) On clutch type motors shift pinion until switch plunger bot-

A—COMMUTATOR END HEAD ATTACHING SCREW
B—COVER BAND
C—COMMUTATOR END HEAD
D—COMMUTATOR END THRUST WASHER
E—FIELD CONNECTION INSULATION
F—INSULATED BRUSHES
G—TERMINAL STUD
H—FIELD COILS AND POLE SHOES
I—TERMINAL POST INSULATING BUSHING
J—TERMINAL POST PLAIN WASHER
K—TERMINAL POST LOCK WASHER
L—TERMINAL POST NUT
M—TERMINAL POST INSULATING WASHER
N—FRAME :
O—BENDIX SHAFT SPRING SCREW
P—PINION HOUSING
Q—PINION HOUSING ATTACHING SCREW
R—DOWEL PIN
S—BENDIX SHAFT AND PINION
T—BENDIX HEAD SPRING SCREW
U—BENDIX DRIVE SPRING
V—BENDIX HEAD
W—INTERMEDIATE BEARING
X—INTERMEDIATE THRUST WASHER
Y—WOODRUFF KEY
Z—ARMATURE RA PD 3151258

‘Legend for Figure 122—Main Components of Group 1 Motors
. Using Bendix Drive Clutch, Partially Disassembled

toms. On solenoid type press on solenoid plunger and not on yoke
arm. Measure clearance between pinion and drive end thrust washer.
If this clearance is not between !4 and %: inch it indicates improper
linkage adjustment. Adjust clearance to %¢ to %2 inch by screwing
plunger link screw in or out on solenoid type or by screwing switch
plunger in or out on manual type. Disconnect linkage on solenoid type
or press plunger spring out of slot on manual type in order to make
this adjustment.
(3) MEeasure No-Loap DRAW AND SPEED (fig. 127).

(a) Connect 100-ampere ammeter, carbon pile rheostat and bat-
tery of rated voltage (par. 93 b) in series with motor terminal stud and
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TERMINAL STUD \ CRANKING MOTOR

B |

VOLTMETER GROUND TO FRAME

AMMETER

I—I——

AMMETER SHUNT
BATTERY

TEST HOOKUP FOR MOTORS WITH SEPARATE SWITCH OR WITH SOLENOID SWITCH

TERMINAL STUD CRANKING MOTOR

VOLTMETER GROUND TO FRAME

_——— AMMETER

AMMETER SHUNT
BATTERY

TEST HOOKUP FOR MOTORS WITH MANUAL SWITCH MOUNTED ON MOTOR
RA PD 315131
Figure 127—Cranking Motor Test Hookups
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(3) Check field coils for grounds with test probes consisting of
lamp in series with two points and source of electricity (fig. 12). Make
sure brushes are not touching frame or pole shoes and touch one
probe to terminal stud and other probe to an unpainted ground on
frame (fig. 130). If lamp lights it indicates a ground is present. To
find cause of ground remove field coils and terminal stud from frame
(par. 98 a) and inspect for faulty terminal stud or field coil insulation.
Replace faulty parts (par. 98 a).

(4) On MAW, MAX, and MZ-type motors unsolder and unclinch
equalizer connection from one of the field coil leads. Touch one probe
to terminal stud and touch second probe to each field coil connection
and to insulated brushes (fig. 131). If an open is present the lamp will
not light. Repair or replace the coil, lead or connection affected if an

open is present (par. 98 a).

PINION SPRING LOCK RING SPRING ANCHOR PLATE
SPRING SCREW SHAFT ANCHOR PLATE RETAINING RING

RA PD 317184

Figure 134—Bendix Drive for MAY 4137 Cranking Motor

b. Armature.

(1) Inspect to make sure all coils are pressed into core slots and
all are staked and soldered to commutator risers. Solder if necessary
(par. 98 b). Discard armature if core is badly scored. If commutator
is rough or worn turn down (par. 98 b). Inspect shaft Bearing seats for
wear and replace armature if wear is evident.

(2) Touch one test probe to core or shaft and touch other probe to
each commutator segment in turn (fig. 17). If ground is present lamp
will light. Do not touch probes to bearing or brush surface as an arc
would mar the finish. Replace armature if grounded.

(3) ‘Place armature on growler and hold thin steel strip on core
(fig. 18). Rotate armature slowly through a complete revolution. If
a short is present steel strip will become magnetized and vibrate. Re-
place shorted armature.

222
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(4) Place armature with shaft bearing seats on “V” blocks and
mount dial indicator with plunger against commutator (fig. 19). Ro-
tate armature slowly and read total runout. If commutator is more
than 0.003 inches out of round turn down commutator (par. 98 b).

c. Commutator End Head.

(1) Inspect head for cracks and distortion. Discard if cracked
or if not perfectly flat. Discard head if brush holders are bent or dis-
torted. Install new brush springs if springs are corroded or distorted.
Discard felt pad if torn or gritty.

(2) With test probes, check insulated brush holders for grounds
(fig. 132). Discard head if either insulated brush holder is grounded.

(3) Install new grounded brushes (par. 98 ¢) if they are corroded,
oil soaked, have broken or frayed leads or if they are worn to less than
%s inch in length.

(4) Place armature in padded vise and install thrust washer and
commutator end head on shaft. Install grounded brush or spare brush
in a brush holder. Replace head if brushes do not slide freely or if
edge of brush is not in perfect alinement with commutator segments.
Hook tension gage under brush spring and pull on a line parallel to face
of the brush (fig. 133). Take reading just as spring leaves brush.
With new brushes in place adjust tension to 42 to 53 ounces by twisting
spring holder. With worn brushes the tension will be slightly less than
above limits. When twisting spring holder do not distort spring or
holder and be sure spring is clamped firmly. Install new brush spring
(par. 98 ¢) if tension cannot be adjusted to 42 to 53 ounces with new
brushes. Move brush to each holder and repeat above inspection and
test.

(5) Feel side play of head when mounted on armature. Replace
head if any side play can be felt as new bearing cannot be assembled
without special tools.

(6) Remove brushes from holders and remove head and washer
from armature.

d. Pinion Housing, Intermediate Bearings, or Drive End Head.
Inspect and replace if cracked or distorted. Install armature shaft in
bearing and hold housing so its weight will not twist and damage bear-
ing. Feel side play of head or housing. If any side play can be felt
install new bearing (par.98 d).

e. Overrunning Clutch.

(1) Inspect for broken teeth on pinion and internal splines. Make
sure the collar slides freely on shaft and spring compresses. Replace
clutch if these conditions are not correct.

(2) Try fit of clutch splines on armature shaft splines. Replace
clutch or armature if clutch does not slide easily.

(3) Hold clutch shaft and turn pinion to the right at pinion end.
Clutch must release and pinion turn smoothly. Reverse direction of
turning; clutch must instantly lock. Reverse direction again and clutch
must instantly release. Replace clutch if it does not operate in this
manner. :
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f. Bendix Drive. Inspect for broken springs, stripped screws,
broken lock washers, and for broken pinion teeth. Replace any part
not in good condition (par. 98 f). Turn pinion on shaft. Install new
shaft and pinion if pinion does not turn freely with only the antidrift
spring resisting movement (par. 98 f).

g Switch.

(1) On manual switches inspect contacts and replace switch if
contacts are pitted or rough. Clean contacts with 2/0 flintpaper. Re-
place switch if plunger action is sluggish and contacts do not make and
break instantly.

‘(2) Refer to paragraphs 131 through 139 for solenoid switch
inspection and test.

h. Miscellaneous Parts. Replace screws, washers, and other small
parts, if not in good condition. Place cover band around motor and
inspect to make sure it fits tightly against frame. Replace band if it
cannot be straightened to make a tight fit.

98. REPAIR AND REBUILDING OF COMPONENTS.

a. Frame and Field.

(1) Toinstall new field coils, connectors, terminal stud, or terminal
post insulation, remove nut and washers from terminal post. Mark
each pole shoe so that its position can be remembered and can be
installed without interchanging or reversing. Take out pole shoe
screws. Press terminal stud out of frame and pull coils and pole shoes
out of frame. Lift insulating washer and bushing from terminal stud.
Unsolder and unclinch connections to faulty part. Install new part and
clinch tightly. Solder connection using rosin core solder. All connec-
tions must be strong mechanically and low resistance electrically.
Place inner insulation on terminal stud and install field coils in frame.
Place terminal stud in hole in frame. Install pole shoes in field coils in
correct position marked before disassembly. Dip pole shoe screw in
boiled linseed oil and install. Tighten pole shoe screws. Hit frame a few
sharp blows with soft hammer as screws are tightened to aline and settle
pole shoes. Install terminal post insulating bushing, insulating washer,
plain washer, lock washer and nut; or insulation and switch contact on
motors with manual switches. A

(2) Replace brushes either with coils installed in frame or when
coils are out of frame as described above (subpar. 98 a (1) above).
Unsolder and unclinch brush lead from loop in field coil connector.
Insert new brush lead to its full depth in loop and clinch tightly. Solder
with rosin core solder. On MAW, MAX, and MZ-type motors be sure
to clinch and solder equalizer connections at the same time brush is
installed.

(3) If no repairs are needed on frame and field clinch and solder
equalizer connection that was opened to make field coil open test
(par. 97 a). Be sure brush lead is properly assembled at same time.
On MAW, MAX, MAY, and MBY motors, assemble grounded brushes
to frame and tighten attaching screw.

b. Armature.

(1) Do not attempt to repair armatures with worn or bent shafts,
224
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badly scored core, shorted or open windings, or badly burned and
scored commutator.

(2) Stake and solder loose armature coils to commutator risers.
Use rosin core solder and be careful not to short across bars. Test
armature for grounds and shorts (par. 97 b).

(3) If commutator is rough or worn or if runout is more than 0.003
inch place armature in lathe. Mount armature on bearing seats and
not on shaft centers (fig. 22). Take light cuts until commutator is
completely cleaned up. Remove all burs with 2/0 flintpaper (fig. 23).
Do not undercut mica segments except on MBY 4001. On this motor
undercut mica to depth of 142 to 3%+ inch (fig. 24). Be sure cut is clean
and square and remove all burs (fig. 25). Check armature for shorts
(par. 97 b) after turning commutator.

c. Commutator End Head.

(1) Do not attempt to repair heads if they are bent or bulged,
have worn bearing or if insulated brush holders are grounded or bent.

(2) To install new grounded brushes or brush holders place head
on table so that it is supported firmly and will not be bent. Drive out
rivets holding grounded brush holder. Install new brush and holder on
head and rivet in place. Be sure rivet is tight and swells to fill hole.
It is important that rivet be tight to hold brush holder firm and to make
a good ground contact.

d. Pinion Housing, Intermediate Bearings, or Drive End Head.
Drive out worn bearing with bolt or arbor that rests on bearing and
does not gouge bearing bore. Install new bearing on arbor of proper
diameter to give correct bearing size (par. 101 b). Install bearing in
plate, head or housing so that it is flush with bearing bore on end noted
(par. 101 b).

e. Overrunning Clutch. There are no repairs of the overrunning
clutch except complete replacement.

f. Bendix Drive. Remove spring screws and lock washers and
disassemble Bendix drive. Replace faulty parts and assemble.

g- Starting Switch (pars. 130 to 139).

h. Miscellaneous Parts. Iron out any kinks in cover band and
glue cork gasket to band. Install new switch contact if it is badly
burned or pitted or clean with file and sandpaper. Be sure contact face
is perfectly flat.

99. ASSEMBLY.

a. Lubrication. Soak bronze bearings and felts in engine oil (SAE
30) and remove excess oil. Apply film of engine oil (SAE 10) to
armature shaft. Lubricate Bendix screw shaft sparingly with engine
oil (SAE 10).

b. Intermediate Housing (MAX 4041 only).

(1) Install key and gear on countershaft. Place shaft in bearing
and pack Y4 ounce of high temperature grease on gear teeth. Install
flat retainer, thick felt washer, cupped retainer and second felt washer
on shaft. Fasten in place with three screws and lock washers.
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(2) Install return spring and spring pin on yoke arm. Install pivot
pin and fasten in place with cotter pin.

(3) Place pinion housing on table with open end up. Put drive
end thrust washer in place on the inside of bearing bore. Place yoke
arm in its approximate position in housing. Install clutch on counter-
shaft. Hold in place and assemble intermediate housing to pinion
housing. Thread clutch shoes into yoke collar. Yoke shoes must be
installed with curved side toward pinion end of clutch. Check to see
that yoke shoes and return spring are properly installed and that outer
thrust washer is in place. Install three screws and lock washers holding
pinion housing to intermediate housing,

(4) Install long yoke pivot bushing and yoke pivot screw from
right side when looking at motor end of housing with yoke arm up.
Install short yoke bushing, lock washer, and nut.

(5) Tighten yoke pivot and housing screws.

c. Assemble Bendix to Armature.

(1) Place intermediate bearing plate on shaft with hub toward
armature. Install Woodruff key. Place Bendix drive on shaft. Tighten
spring screws making sure head spring screw enters hole in shaft.
Clinch lock washer ears against side of screw heads.

(2) On MAY 4137 place drive end head on armature and install
Bendix drive on shaft (fig. 134). Install pin in Bendix head and place
lock ring over pin.

d. Assemble Armature to Pinion Housing.

(1) Place pinion housing on table with open end up and place
yoke in position on housing.

(2) On clutch type assemble clutch to shaft and put drive end
thrust washer in place on pinion housing bearing.

(3) Install armature in pinion housing. On Bendix type aline slot
in intermediate bearing with dowel pin and press into place. On clutch
type install yoke shoes in clutch collar., CAUTION: Yoke shoes must
be installed with curved side toward pinion end.

(4) Put yoke pivot screw in place to hold yoke in position.
e. Install Frame and Field. Place frame and field over armature.

On M2Z-type motors install pinion housing attaching screws and lock
washers.

f. Install Commutator End Head. Place thrust washers on com-
mutator end of shaft and place felt pad in bearing.- Install head on
motor. Install through screws and lock washers, or on MZ-type motors,
commutator end attaching screws and lock washers.

g Tighten Screws. .

(1) Make sure lock washers are in place on all screws.

(2) Partially tighten through bolts or head and housing screws.

(3) Strike motor frame one or two blows with soft hammer to
aline bearings.

(4) Tighten through bolts, or head and housing attaching screws.
227
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h. Assemble Yoke Pivot. Install yoke spring, retainers, bushings,
lock washer and nut and tighten.

i. Install Brushes. Lift brush springs (fig. 124) and install brushes
in holders. Be sure grounded brushes are in grounded brush holders.

jo Imstall Cover Band. Place band around motor and turn to
cover all inspection holes. Tighten clamp screw.

k. Install Switch. Mount switch on motor and fasten with mount-
ing screws and lock washers.

L Assemble Solenoid Switch Linkage. Install pin in place con-
necting yoke to switch plunger. Install cotter pin after adjustments of
pinion clearance (par. 100 b).

m. Install Switch Connector. Install connector on switch and
motor terminals and install lock washers and nuts. Tighten securely.

100. TESTS AND ADJUSTMENTS.
a. Refer to paragraph 94 c.

101. FITS, TOLERANCES, AND SPECIFICATIONS.
a. General.
Poles—4

Brushes—4
Bearings—absorbent bronze.

Lubrication—Add three to five drops of engine oil (SAE 30) to oilers
after assembly and every 100 hours of operation. Soak bearings, felt
washers and pads in engine oil (SAE 30) and drain off excess oil
before assembly. Apply a wipe of engine oil (SAE 10) to armature
shaft, Bendix threads and to clutch splines before assembly. Pack
gear reduction chamber with Y3 ounce of high temperature grease
at assembly and add 15 ounce to chamber every 300 hours of
operation.

b. Mechanical.
Rotation—clockwise at drive end.
Brush length (new)—!%: inch.
Brush length (worn)—%s inch minimum.
Commutator diameter (new)

MAB, MAU, MZ types—1.562 inches.

MAW, MAY, MAX, MBY types—1.750 inches.
Commutator diameter (worn)

MAB, MAU, MZ types—1.45 inch minimum.

MAW, MAY, MAX, MBY types—1.65 inch minimum.
Brush spring tension—42 to 53 ounces with new brushes.
End play :

Bendix type motors—%e inch maximum.

Clutch type motors—0.005 inch to 0.030 inch.
Commutator runout (total reading)—0.003 inch maximum.

228

Google



TM 9-18258
101

CRANKING MOTORS—GROUP 1

Commutator mica undercut

MAB, MAU, MAW, MAY, MAX, MZ—Do not undercut.
MBY type—%: inch to 3% inch.

Shaft diameter (new) '
Commutator end—0.636 to 0.637 inch.
Intermediate—0.624 to 0.625 inch or 0.9985 to 0.999 inch.
Drive end—0.4985 to 0.499 inch or 0.624 to 0.625 inch.
Bearing diameter (new)
Commutator end—0.638 to 0.639 inch.

Intermediate—0.628 to 0.630 (MAX 4041 has two intermediate
bearings—1.000 to 1.001 inch and 0.626 to 0.627 inch).

Drive end—0.500 to 0.501 inch or 0.626 to 0.627 inch.
Bearing assembly
Pinion housing bearing—flush at both ends.

Intermediate bearing—MAX 4041 armature shaft bearing flush on
armature end, countershaft bearing flush on clutch end. All other
intermediate bearings flush at both ends.

Drive end head bearing—MAY 4137 flush on outer end.
Pinion Clearance (overrunning clutch type motors)
At rest position
‘MAW 4029, MAY 4114A, MAY 4114B, MAY 4132, MAY 4133,

MZ 4059, MZ 4059A, MZ 4089A, MZ 4115—1%s to 123 inches
from face of mounting flange to outer edge of pinion.

MAX 4041—2%: inches to %% inches from face of mounting flange
to outer edge of pinion.

MAY 4141—7%s inches to 3% inches from face of mounting flange
to outer edge of pinion.

Full mesh position—(all)—%s inch to 32 inch between pinion:and
drive end thrust washer.

Manual switch plunger travel—overrunning clutch type motors—%:
inch approximate.

Bendix drive stop clearance—'is inch maximum between stop and in-
side face of pinion housing bearing bore.

c. Electrical.
Rated volts—See tabulation (par. 101 d).
Starting switch—See tabulation (par. 101 d).
Clutch type—See tabulation (par. 101 d).
Internal wiring diagram—figure 135.
No load current draw—See tabulation (par. 101 d).
No load speed—See tabulation (par. 101 d).
Stall torque and current—See tabulation (par. 101 d).
Test wiring—figure 127.
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CHAPTER §
CRANKING MOTORS (Cont'd)
Section il
CRANKING MOTORS—GROUP 2

Paragreph
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Repair and rebuilding of components. ................... 107
Assembly ..........cci00iiiitttetieiitttccnnnsannn 108
Tests and adjustments. .. ......c.ciiveirtieeennasranas 109
Fits, tolerances, and specifications. . ..................... 110

102. DESCRIPTION AND DATA. ,
a. Description (fig. 136). Group 2 cranking motors are four-pole,
four-brush heavy-duty units. The brushes are mounted on arms pivoted
on the commutator end head. The brush springs bear on the brush
arms. Two of the brushes are grounded to the head by a jumper lead
while the other two brushes are connected to a field coil lead. For model
numbers of group 2 cranking motors, see paragraph 1.
b. Data.
Rotation—clockwise at the drive end.
Volts—MAS 4003, 4009, ML 4209—12.
ML 4211, MR 4104—6.
Brush spring tension—12 to 16 ounces with new brushes.
Type of clutch—Bendix.
End play—%s inch maximum,
Drive stop clearance—14 inch maximum.
Starting switch
MAS 4003, MAS 4009, MR 4104—Mounted separate.
ML 4209, ML 4211—Solenoid, mounted on motor.
No-load Current and Speed

MAS type—11.0 volts, 42 max amps, 4100 min revolutions per
minute.

ML type—5.5 volts, 60 max amps, 2980 min revolutions per minute.

MR type—5.5 volts, 50 max amps, 2800 min revolutions per minute.
Stall Torque and Current

MAS type—6.0 volts, 440 max amps, 20.0 min ft 1b

ML type—3.0 volts, 555 max amps, 18.0 min ft 1b

MR type—3.0 volts, 525 max amps, 30.0 min ft Ib
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103. CLEANING, INSPECTING, AND TESTING.

a. Cleaning.

(1) Wipe outside of motor with cloth dampened in dry-cleaning
solvent. Do not allow solvent to enter motor.

(2) Loosen cover band clamp screw and slide band from motor.

(3) Hold 2/0 flintpaper against commutator and turn armature
slowly until commutator is clean. Blow sand and dust from commu-
tator and brushes with clean, dry, compressed air.

b. Imspecting. .

(1) Inspect frame, pinion housing and commutator end head for
cracks. Disassemble and overhaul motor (pars. 104 to 109) if cracks
are found. If commutator end head is not perfectly flat disassemble
motor and install new head. Install new Bendix pinion if teeth are
cracked, broken, or unevenly worn (pars. 104 to 109).

A—ARMATURE Q—SWITCH
B—THROUGH BOLT R—FRAME
C—INSULATOR S$S—POLE SHOE SCREW .
D—COVER BAND T—INTERMEDIATE BEARING ASSEMBLY
E—-BRUSH GROUND SCREW U~PINION HOUSING
F—COMMUTATOR END HEAD V—BENDIX PINION AND SHAFT ASSEMBLY
G—BRUSH LEAD . W—=LOCK WASHER
H—INSULATING WASHER X—SHAFT SPRING SCREW
I—-TERMINAL STUD Y—THRUST WASHER
J=FIELD COILS AND POLE SHOES Z—BENDIX DRIVE SPRING
K—FRAME INSULATION AA—HEAD SPRING SCREW
L—HEAD INSULATION AB—-LOCK WASHER
M-—-WASHER AC—BENDIX HEAD
N—LOCK WASHER AD—-LOCK RING
O—NUT AE—THRUST WASHER
P—SWITCH TO MOTOR CONNECTOR AF—-WOODRUFF KEY

RA PD 3151478

Legend for Figure 136—Main Components of Group 2 Motors

?

(2) Inspect brushes and brush arms. Lift brush arms and blow
off brushes and arms with clean, dry, compressed air. If brush arms
are dirty, corroded, or gummy, or if they do not swing easily overhaul
motor (pars. 104 to 109). If brushes are oil soaked or are worn to
less than 34 inches in length replace. To remove brushes hold brush
arm up and loosen brush screw (fig. 137). Slide worn brush off screw
and install new brush. Make sure lead terminal and lock washer are
outside brush. Hold brush straight and tighten screw. Release brush
arm and inspect brush alinement. Loosen brush screw and straighten
brush so that edge of brush is in perfect alinement with commutator
segments. If brush alinement cannot be adjusted overhaul motor
(pars. 104 to 109) and install new brush arms.

(3) Inspect commutator. If commutator is an even brown color
without burns or grooves it needs no attention. Overhaul motor (pars.
104 to 109) if commutator is rough, worn or burned.
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(2) Make sure brush lead terminals are not touching frame or
pole pieces and touch one test probe to the terminal stud and other
probe to unpainted ground on frame (fig. 139). If lamp lights it indi-
cates a ground is present. To find cause of ground remove field coils
and terminal stud from frame (par. 107 a) and inspect for faulty
terminal stud and field coil insulation. Reassemble frame and field
using new parts where necessary (par. 107 a).

(3) Inspect visually and by touch all connections, leads and wind-
ings in field coil assembly to make sure they are clinched and soldered
and no breaks or partial breaks are present. If in doubt as to con-
nections clinch and solder using rosin core solder. On MAS-type motors
check for open circuits by touching test probes to terminal post and
field coil lead terminal (fig. 140). If an open circuit is present, repair
or replace faulty part (par. 107 a).

b. Armature.

(1) Inspect to make sure all coils are pressed into core slots and
all are staked and soldered to commutator risers. Solder if necessary
(par. 107 b). Discard armature if core is badly scored or if windings
are loose. Turn down commutator (par. 107 b) if rough or worn. Re- .
place armature if wear is evident on shaft bearing seats.

(2) Touch one test probe to core or shaft and touch other probe
to each commutator segment in turn (fig. 17). Do not touch probes to
bearing or brush surface. Replace armature if grounded as indicated
by lamp lighting. :

(3) Place armature on growler and hold thin steel strip on core
(fig. 18). Rotate armature slowly. Replace armature if shorted as
indicated by steel strip becoming magnetized.

(4) Place armature with bearing seats on “V” blocks and mount
dial indicator with plunger against and perpendicular to commutator
(fig. 19). Rotate armature slowly and read total indicator reading.
“Turn commutator down (par. 107 b) if total runout is more than 0.003
inches.

¢. Commutator End Head (fig. 141).

(1) Inspect head for cracks and distortion. Replace head if cracked,
bent or if face is not perfectly flat. Install new brush holders, insula-
tion or brush springs if these parts are cracked or distorted (par. 107
¢). Install new brushes if brushes are oil soaked or are worn to less
than 34 inch in length (par. 107 ¢). Install new ground leads if leads
are frayed or improperly clinched and soldered to terminals.

(2) Turn brush arms on their pivots. If arms do not pivot easily
inspect arms and pivots for corrosion and wear. Replace head if pivots
are not in good condition and replace arms if pivot holes are worn
(par. 107 ¢).

(3) Install brushes on holders with short side toward holder, and
connect ground leads to grounded brushes. Arrange leads so they do
not interfere with brush movement.

(4) Place armature in padded vise and install thrust washer on
commutator end of shaft. Hold brushes up and install commutator
end head on armature. Inspect brush alinement on commutator. If
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brush is not in perfect alinement with commutator segments loosen
brush screw and settle brush more firmly in place, then tighten brush
screw. Install new brush arms (par. 107 ¢) if this does not correct
brush alinement or if brushes are not centered on commutator. Hook
tension gage under brush screw tight against brush. Pull on line parallel
to face of brush (fig. 142). Take reading just as brush leaves com-
mutator. Disassemble head and bend brush spring to obtain brush
spring tension of 12 to16 ounces.

(5) Feel side play of head when mounted on armature. Install
new bearing if any side play can be felt (par. 107 ¢).

(6) Hold brushes off commutator and remove head and washer
from armature.

d. Pinion Housing and Intermediate Bearing. Discard housing
or bearing plate if cracked or distorted. Install intermediate bearing
in housing and install armature shaft in bearings. Feel side play at
both ends of housing. Replace bearing affected if side play can be felt
(par. 107 d).

e. Bendix Drive. Inspect for broken springs, stripped threads,
broken lock washers and for broken pinion teeth. Discard any part not
in good condition. Turn pinion on shaft. If pinion does not turn
smoothly with only the antidrift spring resisting movement, discard
shaft and pinion. Disassemble drive and install new parts where neces-
sary (par. 107 e).

f. Starting Switch (pars. 131 to 139).

g Miscellaneous Parts. Replace screws, washers and other small
parts if not in good condition. Place cover band around motor and
inspect to make sure it fits tightly around frame. Discard band if it
cannot be straightened to make a tight fit.

107. REPAIR AND REBUILDING OF COMPONENTS.
a. Frame and Field.

(1) Mark each pole shoe so that they can be installed in correct
position without interchanging or reversing. Remove pole shoe screws
and terminal stud nut and washers. Take out pole shoes and slide field
coils and terminal stud out of frame.

(2) Unsolder and unclinch connections to faulty part. Install new
part and clinch and solder with rosin core solder. All connections must
be strong mechanically and low resistance electrically.

(3) Install inner insulation on terminal stud and place coils in
frame. Install pole shoes in proper position (subpar. 107 a (1) above).
Dip pole shoe screws in boiled linseed oil and install in frame. As
screws are tightened hit frame one or two sharp blows with soft ham-
mer to aline pole shoes. Install frame insulation, head insulation, in-
sulating washer, plain washer, lock washer and nut on terminal stud.

b. Armature.
(1) Do not attempt to repair armatures with worn or bent shafts,

badly scored core, shorted or loose windings or badly burned and
scored commutator.
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TERMINAL STUD

GROUNDED BRUSH INSULATED BRUSH

INSULATED BRUSH GROUNDED BRUSH

VIEWED FROM COMMUTATOR END

INTERNAL WIRING OF MAS-4003 AND MAS-4009 MOTORS

TERMINAL STUD

INSULATED BRUSH GROUNDED BRUSH

GROUNDED BRUSH INSULATED BRUSH
VIEWED FROM COMMUTATOR END RA PD 3215133

INTERNAL WIRING OF ML-4209, ML-4211 AND MR-4104 MOTORS

Figure 143-—Internal Wiring Diagrams of Group 2 Motors
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(2) Stake loose windings to commutator risers and solder with
rosin core solder. Check armature for grounds and shorts (par. 106 b)
after soldering.

(3) If commutator is rough, worn or out-of-round place in lathe.
Mount on bearing seats and not on shaft centers (fig. 22). Take light
cuts until commutator is completely cleaned up. Remove all burs with
2/0 flintpaper (fig. 23). Do not undercut mica segments. Check arma-
ture for shorts and grounds (par. 106 b).

c. Commutator End Head (fig. 141).

(1) Remove brushes and ground leads. Remove clips from brush
holder studs. Take off insulation, arms, and springs. Drive worn bear-
ing out of head with arbor that rests on bearing but does not damage
bearing sleeve.

(2) Install new bearing on 0.5310-inch diameter arbor and press
into bearing sleeve so that bearing is flush with sleeve on inner end.
Be sure sleeve is down aga.lnst the end of hub.

(3) Install brush arms, brush springs and insulation on head.
Install brushes and ground leads.

(4) Check brush alinement and brush spring tension (par. 106 ¢).

d. Pinion Housing and Intermediate Bearing. Drive out worn
bearing with bolt or arbor that rests on bearing but does not damage
bearing bore. Install new bearing on arbor of proper diameter to give
correct bearing size (par. 110 b). Press bearing into bearing bore and
remove arbor. .

e. Bendix Drive. Discard lock washers and defective parts. As-
semble drive but do not tighten screws or clinch lock washers.

f. Starting Switch (pars. 131 to 139).

g- Miscellaneous Parts. Iron out kinks in cover band. Discard
defective parts.

108. ASSEMBLY.

a. Lubrication. Soak bearings in engine oil (SAE 30) and re-
move excess oil. Apply film of engine oil (SAE 10) to armature shaft.
Lubricate Bendix screw shaft sparingly with engine oil (SAE 10).

b. Install Bendix Drive (MR 4104 only).

(1) 'Tighten Bendix shaft spring screw and clinch lock washer
against side of screw head.

(2) Assemble thrust washer, Woodruff key and lead slug on arm-
ature shaft.

(3) Install Bendix drive in housing. Insert armature shaft and
turn so key is lined up with keyway in Bendix head. Press shaft into
Bendix and tighten Bendix head spring screw so that it enters hole in
shaft and compresses lead slug.

(4) Bend lock washer against side of head spring screw and in-
stall plug in pinion housing.

c. Install Bendix Drive (MAS 4003, 4009, ML 4209, ML 4211).
(1) Install thrust washer and intermediate bearing on shaft. On
243

=av (GOOgle



TM 9-18258B
108-110

ORDNANCE MAINTENANCE—ELECTRICAL EQUIPMENT (AUTO-LITE)

ML 4209 install second thrust washer on shaft. Install Woodruff key

or keys.
(2) Install Bendix drive on shaft and turn so key enters slot in

Bendix head. Press Bendix into position.
(3) Tighten Bendix spring screws and clinch lock washers against

sides of screw heads.

(4) Place pinion housing on armature and turn intermediate bear-
ing so dowel pin enters slot in plate. Press intermediate bearing into
housing.

(5) On ML 4209 motor install snap ring to hold intermediate bear-
ing in place.

d. Install Frame and Field.

(1) Place frame and field on armature and turn so that dowel pin
enters hole. '

(2) On MR 4104 turn pinion housing so that flywheel hole is di-
rectly opposite terminal post. Install but do not tighten eight pinion
housing attaching screws. _

e. Install Commutator End Head.

(1) Hold brushes up and place head on motor. Be sure terminal
post insulation is undamaged and correctly placed.

(2) On MAS and ML type install through screws and lock washers.
As screws are tightened strike frame one or two sharp blows with soft
hammer.

(3) On MR 4104 install commutator end attaching nuts and lock
washers. Tighten nuts and pinion housing screws. As nuts and screws
are tightened strike frame one or two sharp blows with a soft hammer
to aline bearings.

f. Connect Brush Lead. Loosen insulated brush attaching screws
and insert field coil lead terminal between brush and lock washer.
Tighten screws and check brush alinement (par. 106 ¢ (4)).

g. Install Switch. Tighten motor terminal stud nut. Mount switch
and connector on motor and install mounting screws and terminal stud
nuts.

109. TESTS AND ADJUSTMENTS.
a. Refer to paragraph 103 ec.

110. FITS, TOLERANCES, AND SPECIFICATIONS.

a. General.

Poles—4.

Brushes—4.

Bearings—3 absorbent bronze.

Lubrication—Add three to five drops of engine oil (SAE 30) to oilers
after each 100 hours of operation. Soak bearings in engine oil (SAE
30) before assembly. Apply light film of engine oil (SAE 10) to
armature shaft and lubricate Bendix threads sparingly with engine
oil (SAE 10).

b. Mechanical.

Rotation—Clockwise at drive end.

Brush Length (new)—?%: inch.
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Brush Length (worn)—3 inch minimum.
Commutator diameter (new)—1.683 to 1.693 inches.
Commutator diameter (worn)—1.50 inches minimum.
Brush spring tension—12 to 16 ounces with new brushes.
End Play—%s inch maximum.
Commutator runout (total reading)—0.003 inch maximum.
Shaft diameter (new)
Commutator end—0.529 to 0.5295 inch.
Intermediate—0.8705 to 0.8715 inch.
Drive end
MAS 4003, MAS 4009 and ML 4211—0.6245 to 0.625 inch.
ML 4209—0.746 to 0.7465 inch.
MR 4104—0.6235 to 0.624 inch.
Bearing diameter (new)
Commutator end—0.5305 to 0.5315 inch.
Intermediate—0.8745 to 0.8765 inch.
Drive end
MAS 4003, MAS 4009, ML 4211—0.626 to 0.627 inch.
ML 4209—0.7475 to 0.748S inch.
MR 4104—0.6245 to 0.626 inch.
Bendix drive stop clearance (Y3 inch maximum).
c. Electrical.
Rated volts—(see tabulation) (par. 110 d).
Starting switch
MAS 4003, 4009 and MR 4104 (mounted separate).
ML 4209 and ML 4211 solenoid (mounted on motor).
Type of clutch (Bendix).
Internal wiring diagram (figure 143).
Test wiring diagram (figure 127).
No-load current draw and speed (see tabulation) (par. 110 d).
Stall torque and current (see tabulation) (par. 110 d).

d. Tabulated Specifications.

Ne Loed Stall Torque

Unlk Reted Velis Max Min Volts Max Min Pt
Velts Amps KPR Amps Lbs

MAS 4003 12 11.0 42 4,100 6.0 440 20.0
MAS 4009 12 11.0 42 4,100 6.0 440 20.0
ML 4209 12 5.5 60 2,980 3.0 555 18.0
ML 4211 6 5.5 60 2,980 3.0 555 18.0
MR 4104 6 5.5 50 2,800 3.0 525 30.0
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CHAPTER 5
CRANKING MOTORS (Cont'd)

Section IV

CRANKING MOTORS—GROUP 3

Paragraph
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Disassembly ............... ittt 113
Cleaning of components. ..............c.cviiieennn.n.. 114
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Assembly ........ ...l i i e 117
Testsandadjustments. . .............cciiiitieneennnnn 118
Fits, tolerances, and specifications. .. .................... 119

111. DESCRIPTION AND DATA.

a. Description (figs. 144 and 145). Group 3 cranking motors are
24-volt special heavy-duty units. They are equipped with solid shaft
clutch type Bendix drives specially designed to withstand large starting
torques. These motors have four poles and eight brushes. The brushes
are mounted in pairs with each pair connected in parallel. MBD 4007,
A, B, and MBD 4010, A have a nine to 32 gear reduction between the
armature shaft and Bendix shaft to increase the cranking torque. For
model numbers of group 3 cranking motors, see paragraph 1.

b. Data.

Rated voltage—24.

Rotation—Clockwise at the drive end.

Brush spring tension—40 to 50 ounces with new brushes.
Poles—4.

Brushes—S8.

End play—0.005 to 0.030 inches.

No load draw and speed

MBD 4007, A,B MBD 4008
MBD 4010, A '
Volts 20.0 20.0
Amps 70 maximum 65 maximum
RPM 1,480 minimum 5,300 minimum
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Stall torque and current

MBD 4007,A,B MBD 4008
MBD 4010, A
Volts 4.0 4.0
Amps 400 maximum , 380 maximum
Ft Lbs 74 minimum 21 minimum
112. CLEANING, INSPECTING, AND TESTING.
a. Cleaning.

(1) Remove heat shield and terminal shield.

(2) Wipe outside of motor with cloth dampened in dry-cleaning
solvent. Do not allow dry-cleaning solvent to enter motor.

(3) Loosen cover band clamp screw and slide band from motor.

(4) Hold 2/0 flintpaper against commutator and turn armature
slowly until commutator is clean. Blow sand and dust from commutator
and brushes with clean dry compressed air.

b. Inspecting.

(1) Inspect frame, pinion housing, commutator end head, and in-
termediate housing for cracks. Inspect Bendix pinion for cracks and

uneven wear. Overhaul motor if cracks or uneven wear are found
(pars. 113 to 119).

(2) Lift brush springs and remove brushes from holders (fig. 146).
Blow off brushes and holders with clean dry compressed air. Overhaul
motor if brush holders are dirty, gummy, or corroded, or if brushes are
oil soaked or worn to less than %e inches in length (pars. 113 to 119).
Hold brush spring up with hook and try the fit of brushes in holders.
Overhaul motor if brushes do not slide freely. Install brushes in holders
and inspect brush alinement on commutator. Overhaul motor if edges
of brushes are not in perfect alinement with commutator segments.

(3) If commutator is an even brown color without burns or grooves
it needs no attention. Overhaul motor if commutator is rough, worn,
or burned (pars. 113 to 119).

(4) Hold armature and turn Bendix pinion. It must move out
along shaft without restrictions. When pinion reaches stop it must
lock to shaft. Further turning must turn armature. If Bendix does not
act as described above or if any doubt exists as to condition of Bendix
drive, overhaul motor and inspect further (pars. 113 to 119).

c. Testing. .

(1) MEASURE ARMATURE END PLAY. Remove bearing cover and
felt pad from commutator end head. Stand motor on commutator end
to settle armature. Lay motor flat and mount indicator (41-I-400) on
motor with plunger against end of armature shaft (fig. 147). Set indi-
cator then reach through inspection holes and move armature toward
drive end. Read indicator. Disassemble motor and install thrust
washers on commutator end of armature shaft if end play is more than
0.030 inch (pars. 113 to 119). If end play is less than 0.005 inch,
overhaul motor and inspect for improper thrust washer and inter-
mediate bearing assembly (pars. 113 to 119).
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(2) MEAsSURE No-Loap Draw AND SPeEeD (fig. 127).

(a) Connect a 100 ampere ammeter, carbon pile rheostat, and
24-volt battery in series with motor terminal and frame. Connect volt-
meter from motor terminal to frame. Close test stand battery switch
and adjust carbon pile to give voltmeter reading of 20.0 volts. Read
ammeter and hold tachometer against drive end of shaft while operat-
ing at 20.0 volts. If current is higher than specified value or if speed is
low (par. 111 b) overhaul motor (pars. 113 to 119) and look for evi-
dences of binding on armature or Bendix shaft and for shorts within
motor. If current and speed are both low overhaul motor (pars. 113 to
119) and look for high resistance connections at terminal stud, field
coils, or brushes.

(b) Inspect pinion while operating at no-load. If pinion does not
shift when motor is started and stopped, overhaul motor and inspect
Bendix (pars. 113 to 119).

(3) MEASURE STALL CURRENT AND TORQUE. With motor con-
nected as for no-load test (par. 112 ¢ (2) above) change ammeter
" to 1,000 ampere scale. Clamp motor down and mount torque arm and
spring scale on motor. Close test stand battery switch and adjust rheo-
stat to give voltage of 4.0 volts. Read ammeter and spring scale. Multi-
ply spring scale reading by length of torque arm in feet to get stall
torque. If current is higher and torque lower than specifications (par.
111 b) overhaul motor and look for shorts or improper assembly of
motor.

(4) LusBrRICATE MoToR. If inspection and test show no need for
overhaul, install cover band on motor and turn so all inspection holes are
covered. Tighten and lock wire clamp screw. Install felt pad and cover
on commutator end bearing. Add three to five drops of engine oil
(SAE 30) to hinged top oilers. On MBD 4007, A,B and MBD 4010, A
remove plug from gear housing and add Y2 ounce of high temperature
grease. Lubricate outer pinion housing bearing with pressure gun if
equipped with fitting. Do not over-lubricate, Install heat and terminal
shield.

113. DISASSEMBLY.

a. Remove Head Band. Loosen clamp screw and slide band from
motor.

b. Remove Heat and Terminal Shields (if pertinent). Remove
lock wires and take out attaching screws. Lift shields from motor.

c. Lift Brushes Out of Holders. Lift brush springs and pull
brushes from holders (fig. 146).

d. Remove Pinion Housing.

(1) Remove lock wire from pinion housing attaching screws. Take
out screws.

(2) Pull housing from motor. The shaft and Bendix will remain
in the pinion housing. On MBD 4008 remove washers from.commutator
end of armature shaft. °

(3) Press shaft out of pinion housing (fig. 128).
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f. Reduction Gears. Install new gears if wear is uneven or ex-
cessive or if teeth are broken (pars. 116 b and 116 f).

g Miscellaneous Parts. Replace screws, washers, and other small
parts if not in good condition. Place cover band around motor and in-
spect to make sure it fits tightly against frame. Replace band if it cannot
be straightened to make a tight fit. Replace terminal or heat shield if
threads are stripped or if bent beyond repair.

116. REPAIR AND REBUILDING OF COMPONENTS.
a. Frame and Field.

(1) Replace frame and field if coils are faulty. Clinch and solder
loose connections, using rosin core solder.

(2) Unsolder and unclinch worn brushes from field coil and ground
terminals. Insert new brush lead in terminal, clinch tightly and solder
with rosin core solder. Be sure all connections are strong mechanically
and low resistance electrically.

(3) Install new terminal studs or insulation if necessary. Tighten
nuts on studs, then cross stake ground terminal.

b. Armature.

(1) Replace armature if shaft is worn or bent, if core is badly
scored, if windings are grounded or shorted, if commutator is badly
burned or scored, or if gear or splines are worn excessively.

(2) Stake and solder loose windings to commutator risers. Use
rosin core solder and be careful not to short across bars. Check for
grounds and shorts after soldering (par. 115 b).

(3) If commutator is rough or worn or if runout exceeds 0.003 inch
place armature in lathe. Mount armature on bearing seats and not on
shaft centers (fig. 22). Take light cuts until commutator is cleaned
up. Remove all burs with 2/0 flintpaper (fig. 23). Undercut mica
segments to a depth of %2 to 3%« inch (fig. 24). Cut must be square and
free from burs (fig. 25). Check armature for shorts (par. 115 b).

¢. Commutator End Head. Press worn bearing out of head with
bolt or arbor that rests on bearing but does not mar bearing bore. In-
stall new bearing on 0.6265-inch diameter arbor and press into place
so that bearing is flush with bearing bore on inside of head. Install
brush plate, springs, spacers, and clips, on head.

d. Pinion Housing, Intermediate Bearing, and Intermediate
Housing. Press out worn bearings with bolt or arbor that rests on bear-
ing but does not mar bearing bore. Install new bearing on an arbor
of correct diameter to give specified bearing size (par. 119 b). Install
bearing in plate or housing flush at end noted (par. 119 b).

e. Bendix Drive. There are no repairs of the Bendix drive except
complete replacement.

f. Bendix Shaft (if pertinent). If gear is worn or broken press
shaft out of gear. Press new gear on shaft so that it is exactly 1%« inch
from end of shaft to center of gear. Be sure Woodruff key is in place.

g Miscellaneous Parts. Straighten cover band and heat shield
if necessary. Glue cork lining to inside of band.
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GROUNDED BRUSH

VIEWED FROM COMMUTATOR END
INTERNAL WIRING OF MBD-4007, A, B AND MBD-4010, A MOTORS

. TERMINAL STUD

INSULATED BRUSH GROUNDED BRUSH

GROUND
TERMINAL

INSULATED BRUSH

VIEWED FROM COMMUTATOR END

RA PD 315132
INTERNAL WIRING OF MBD-4008 MOTOR

Figure 152—Iinternal Wiring Diagrams of Group 3 Motors
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(2) On MBD4007,A,B and MBD 4010, A, install thrust washer
and intermediate housing on drive end of shaft.

(3) Install housing attaching screws and lock washers but do not
tighten.

d. Install Commutator End Head.

(1) Place fiber thrust washer for controlling end play on commu-

tator end of shaft. Place steel washer and commutator end head on

shaft. Turn head so that alining marks made before disassembly are
alined and install commutator end head attaching screws and lock
washers.

(2) Hit frame a few sharp blows with soft hammer as the commu-
tator end head attaching screws and intermediate or pinion housing
screws are tightened.

(3) Lock wire the commutator end attaching screws, brush plate
attaching screws, and the housing attaching screws.

e. Install Reduction Gears (if pertinent).

(1) _ Press corks into holes over two intermediate housing screws.

(2) Place three ounces of high melting point grease around teeth of
gears.

(3) Assemble gasket and pinion housing on motor. Install, tighten,
and lock wire attaching screws and lock washers.

f. Install Brushes. Make sure brush leads are not twisted and
install insulated brushes in opposite holders. Install grounded brushes
in holders.

118. TESTS AND ADJUSTMENTS.

a. Check Rotation. Connect motor terminal and frame to bat-
tery and note the direction of rotation. If the motor does not turn clock-
wise at drive end, disconnect motor and remove brushes from holders.
Install brushes in holders 90 degrees from original installation.

b. Test Motor (par. 112 ¢).

119. FITS, TOLERANCES, AND SPECIFICATIONS.
a. General.

Poles—4.

Brushes—S8.

Bearings
MBD 4007, A, B, 4010, A—4 absorbent bronze and one plain bronze.
MBD 4008—3 absorbent bronze.

Lubrication—Add three to five drops of engine oil (SAE 30) to oiler
in commutator end head and lubricate outer pinion housing bearing
with pressure gun every 100 hours of operation. Every 300 hours
remove pipe plug from intermediate housing and add 12 ounce of
high temperature grease. At overhaul, soak bearings and felts in
engine oil (SAE 30) and pack gear reduction chamber with three
ounces of high temperature grease.
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b. Mechanical.
Rotation—Clockwise at drive end.
Brush Length (new)—34 inch.
Brush Length (worn)—33 inch minimum.
Commutator Diameter (new)—1.683 to 1.693 inches.
Commutator Diameter (worn)—1.5 inches minimum.
Brush Spring Tension—40 to 50 ounces with new brushes.
End Play—0.005 inch to 0.030 inch.
Commutator Runout—0.003 inch maximum.
Commutator Mica Undercut—7%z2 to 3« inch.
Shaft Diameter (new)

Commutator end—0.6245 to 0.625 inch.

Intermediate—0.9990 to 0.9995 inch, 1.1225 to 1.123 inches or
1.2485 to 1.249 inches.

Drive end—0.7495 to 0.750 inch or 0.9355 to 0.936 inch.
Bearing Diameter (new)
Commutator end—0.626 to 0.627 inch.

Intermediate—1.0005 to 1.0015 inches, 1.125 to 1.126 inches or
1.251 to 1.252 inches.

Drive end—0.751 to 0.752 inch or 0.938 to 0.939 inch.
Bearing Assembly
Commutator end—Flush at inner end.
" Intermediate Housing
Armature shaft bearing—Flush at motor end.
Bendix shaft bearing—Flush at Bendix end.
Intermediate Bearing Plate—Flush at motor end.
Drive end—Flush at both ends.
c. Electrical.
Rated volts—24 volts.
Starting Switch—Separate.
Clutch Type—Solid shaft, right hand, clutch type Bendix.
Internal Wiring Diagram—Figure 152.
Test Wiring—Figure 127.
No-Load Draw and Speed
MBD 4007, A, B, MBD 4010, A
20.0 volts, 70 maximum amperes, 1,480 minimum revolutions per
minute.
MBD 4008
20.0 volts, 65 maximum amperes, 5,300 minimum revolutions per
minute. .
Stall Torque and Current
MBD 4007,A,B, MBD 4010, A
4.0 volts, 400 maximum amperes, 74-minimum foot pounds.
MBD 4008
4.0 volts, 380 maximum amperes, 21-minimum foot pounds.
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120. DESCRIPTION AND DATA.

a. Description.

(1) An ignition coil has two windings, one the primary winding
which consists of a comparatively few turns of heavy wire and the
secondary winding which consists of many turns of very fine wire. The
secondary winding is wound on a soft iron core while the primary wind-
ing is wound around the outside of the secondary winding. A soft iron
shell encloses the outside of both windings and serves to complete the
magnetic circuit.

(2) The function of an ignition coil is to transform the low voltage
energy supplied by the battery into the high voltage energy n
to jump the spark plug gap. Whenever current is built up and broken
in the primary wmdmg a voltage is induced in the secondary win
The design of a coil is such that the induced voltage will be suﬁiaently
high to produce a spark at the spark plug.

(3) Ignition coils are marked with the rated voltage and have the
part number stamped either on the coil bracket or on the bottom plate.
For model numbers of ignition coils, see paragraph 1.

b. Data.
Rated voltage.

CE Type—=6 volts.
CF Type—12 volts.
CM Type—12 volts.
CO Type—24 volts.
CP Type—12 volts.
IG Type—=6 volts.
261
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Current Draw—after 12 minute at specified voltage with coil at room

temperature.

CE Type—S5.2 amperes at 6.3 volts. Flash—5.4 to 5.5 amperes at 6.3
volts.

CF Type—2.4 amperes at 12.0 volts, Flash—2.47 to 2.52 amperes at
12.0 volts.

CM Type—2.3 amperes at 12.5 volts. Flash—2.97 to 3.03 amperes
at 12.5 volts.

CO Type—2.7 amperes at 24.0 volts. Flash—2.97 to 3.03 amperes at
24.0 volts.

CP Type—2.5 amperes at 12.0 volts. Flash—2.97 to 3.03 amperes at
12.0 volts.

IG Type—4.8 amperes at 6.3 volts. Flash—5.47 to 5.52 amperes at
6.3 volts.

Resistance unit.

CE Type—None.

CF Type—None.

CM Type—1.0to 1.10 ohms.

CO Type—5.3 t0 5.52 ohms.

CP Type—1.0t01.10 ohms.

IG Type—None.

121. CLEANING, INSPECTING, AND TESTING.

a. Cleaning. Wipe outside of coil with cloth dampened in dry-
cleaning solvent. Clean terminals with 2/0 flintpaper.

b. Inspecting.

(1) Inspect for dents and cracks and replace coil if cracked or if
terminals are badly corroded.

(2) On lock type coils unclinch ears holding coil bottom to coil.
Remove primary lead screw and take lock and cable off coil. Inspect
lock to make sure key operates satisfactorily.

¢c. Testing.

(1) Connect battery of rated voltage (par. 120 b) and variable
resistance in series with two coil primary terminals. Connect voltmeter
across primary terminals. On CM, CO and CP type coils include resist-
ance unit in circuit. Adjust voltage to specified value and allow current
to flow for Y2 minute, then take reading. Open then close battery switch,
adjust voltage to value specified for flash reading and read ammeter.
If current is not within specifications (par. 120 b) replace CE, CF, CM
and IG type coils or overhaul CO and CP type coil (pars. 122 to 128).

(2) Connect ammeter, variable resistance and 6 volt battery in
series with AM terminal on lock switch and coil primary lead. Con-
nect voltmeter from AM terminal to lead terminal. Turn “Ign” switch
on, adjust variable resistance to give 5 ampere current and read volt-
meter. Replace lock switch and cable if voltmeter reading is more
than 0.05 volts. Change connections so test is made from AM terminal
to GA terminal. Discard lock switch and cable if voltage loss is larger
than 0.05 volts at 5 amperes.
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(3) With coil tester compare coil to standard coil. Make compari-
son test both hot and cold by measuring length of spark gap. Heat coil
and standard coil by connecting to battery of rated voltage for 5 min-
utes. Replace coil if results of comparison test show coil to be inoper-
ative or weak.

122. DISASSEMBLY (CO and CP type only).

a. Remove Resistance Unit. Remove two screws, lock washers,
and plain washers. Remove nut and washer from primary terminal and
disconnect lead. Pull cover and resistor from coil. i

b. Remove High Tension Terminal. Take off coil knob and
rubber grommet.

123. CLEANING OF COMPONENTS (CO and CP type only).
a. Cover, Resistor and Coil. Clean coil knob, cover, resistor
assembly, screw, and washers in dry-cleaning solvent. Dry thoroughly
b. Terminals. Clean with 2/0 flintpaper.
c. Bushings and Grommets. Clean with soft rag.

124. INSPECTION OF COMPONENTS (CO and CP type only).

a. Terminals and Lead. Inspect for loose, corroded or pitted ter-
minals. Install new terminals if not in good condition (par. 125). Dis-
card resistor assembly if lead is broken or frayed or terminals are
loose (par. 125). Discard grommets and bushings if ragged or torn.

b. Resistor. Measure resistance of resistor unit. Install new re-
sistance unit if resistance is not within specification (pars. 120 b and
125).

125. REPAIR AND REBUILDING OF COMPONENTS (CO and
CP type only).

a. Resistor. Remove resistor mounting nut and washers. Cut re-
sistor lead and pull resistor assembly from cover. Mount new resistor
on cover. Install plain washer, lock washer and nut on screw and tighten.
Thread lead through grommet in side of cover. Clinch and solder ter-
minal to lead.

126. ASSEMBLY (CO and CP type only).

a. Install Resistor. Place cover and resistor on coil and install
two screws, lock washers, and plain washers. Connect resistor lead to
positive primary terminal and install lock washer and nut.

b. Assemble High Tension Terminal. Install grommet and coil
knob.

127. TESTS.
a. Refer to paragraph 121 e¢.

128. TOLERANCES AND SPECIFICATIONS.
a. Refer to paragraph 120 b.
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has five terminals and is connected in the starting circuit to change two
six-volt batteries from parallel operation to series operation for the
12-volt cranking motor. XA 572 switch has four terminals and is used
to open and close two separate circuits to control two step cranking
motor operation. .
(4) For model numbers of group 1 switches, see paragraph 1.
b. Data.
Type—Manually operated.
SW switches—starting circuit.
XA 456 and XA 532—(cranking motor control circuit).
- XA 570—(series-parallel cranking motor circuit).
XA 572—(two-step control circuit).

PLUNGER BUTTON

PLUNGER SPRING

SWITCH BLADE

TERMINAL STUD TERMINAL STUD

INSULATION RA PD 315142

Figure 154—SW 4000 Series Starting Switches

130. CLEANING, INSPECTING, AND TESTING.

a. Cleaning. Clean outside of switch with cloth dampened in
dry-cleaning solvent. Apply one or two drops of engine oil (SAE 10) to
switch plunger.

b. Inspecting.

(1) Operate switch plunger by hand. Discard switch if plunger
action is sluggish.

(2) On XAS570 remove fuse holder and inspect fuse and fuse
insulation. Install new fuse and insulation if necessary.

¢. Testing. ’ _

(1) Touch one test probe to switch case and touch other test probe
to each terminal. Test each terminal with switch both open and closed.
Discard switch if grounded.
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(2) Touch test probes to two main switch terminals. If lamp does
not go on and off when switch is operated, replace switch.

(3) On XAS572 touch test probes to BAT and S1 terminals and
operate button. Touch probes to S2 and S3 terminals and operate
button. Replace switch if lamp does not go on and off when button is
operated.

(4) On XAS70 touch test probes to 4B and -A terminals and
operate plunger. Lamp must go on and off when plunger is pushed in
and out; repeat same test with probes on SW terminal and fuse holder.
Touch test probes to -B and —A terminals and operate plunger. Lamp
must go off and on when plunger is pushed in and out; repeat this test
with probes touching +B terminal and fuse holder. Touch test probes
to +B and SW terminals. Lamp must not light with plunger in either
position. Repeat this test with probes on —A terminal and a ground on
switch case and also with probes on -B and a ground on switch case.
Replace switch if these tests prove it shorted, grounded or open.

(5) On SW 4000 series switches and XA 570 series parallel switch,
connect battery, carbon pile rheostat and ammeter in series with main
switch terminals. Connect voltmeter to two main switch terminals (-A
and +B terminals on XA 570). Close switch and adjust carbon pile to
give 100 amperes current. Read voltmeter. Replace switch if voltage
reading is in excess of 0.05 volts.
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131. DESCRIPTION AND DATA.
a. Description (figs. 155, 156, and 157).

(1) Group 2 switches are connected in the starting circuit and are
operated electrically by solenoid action. A remotely mounted push
button controls the energizing current. Besides making and breaking
the starting circuit the SS 4200 series switches shift the starter pinion
into mesh with the flywheel teeth.

(2) SS4000, SS 4500 and WSE type switches have a single wind-
ing while SS 4200 series switches have two windings. One of the wind-
ings on the latter type consists of heavy wire and is energized only until
the starter pinion has been shifted. The other winding is energized
during the entire starting cycle and serves to hold the contacts closed
and the pinion in the meshed position. A relay is mounted within the
switch cover and is connected in the control circuit. This eliminates the
necessity of having the large solenoid current flowing through the push
button. '

(3) SS series switches have the part number and rated voltage
stamped on the switch base. WSE series switches have the part number

stamped either on the name plate mounted on the side of the solenoid
or on the solenoid cover.

(4) For model numbers of group 2 switches, see paragraph 1.
267 -
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(2) On SS 4200 series switches inspect switch and relay contacts.
If main contacts are burned or pitted overhaul switch and install new
contacts (pars. 133 to 139). If relay contacts are burned or pitted file
with contact point dresser (41-D-1410) (fig. 159). File lengthwise and
parallel to armature. After filing, clean contacts with carbon tetra-
chloride and linen tape.

(3) Inspect for loose screws, nuts and terminals. Tighten and repair
loose connections.

c. Testing.

(1) On SS4001, 4002, 4505, and all WSE types, connect battery
of rated voltage, variable resistance and ammeter in series with the
control circuit (par. 131 b). Connect voltmeter across control circuit.
Adjust voltage to specified value (par. 131 b) and read ammeter. If
current is not within limits (par. 131 b) replace SS-type switches or
overhaul WSE-type switches (pars. 133 to 139).

(2) On SS 4200 series switches connect ammeter, battery of rated
voltage and carbon pile rheostat in series with terminal at relay station-
ary contact and switch base. Adjust voltage to specified value for
holding coil draw (par. 131 b) and read ammeter. If current is not
within specifications overhaul switch (pars. 133 to 139). Connect am-
meter, battery and carbon pile rheostat in series with terminal at relay
stationary contact and left-hand large switch terminal. Adjust voltage
to value specified for “pull in” coil (par. 131 b) and read ammeter. If
current is not within limits, overhaul switch (pars. 133 to 139).

(3) Connect battery of rated voltage and variable resistance in
series with control circuit (par. 131 b). Connect voltmeter across con-
trol circuit. Insert all resistance in circuit, then decrease resistance
slowly until switch or relay closes. Note closing voltage. Increase resist-
ance and note opening voltage. Replace SS 4001, 4022, 4505 and WSE-
type if switch does not close and plunger seal within specified limits
(par. 131 b). On SS 4200 series switches adjust relay closing voltage
to specified limits (par. 131 b) by bending armature stop and adjust
opening voltage by bending lower spring hanger. If relay cannot be
adjusted, overhaul switch and install new relay (pars. 133 to 139). Do
not adjust contact gap, when open, to less than 0.025 inch.

(4) Connect carbon pile rheostat, 200 ampere ammeter and bat-
tery in series with two large switch terminals. Connect voltmeter across
switch terminals. Install plunger in SS 4200 series switches. Connect
control circuit (par. 131 b) to battery to close switch. Adjust carbon
pile rheostat to give 100 amperes current and read voltmeter. If volt-
age is in excess of 0.4 volts for SS-type or 0.05 volts for WSE-type
disassemble SS 4200 and WSE-type switches and install new main con-
tacts (pars. 133 to 139). On SS 4001, 4022 and SS 4504 replace switch
if voltage is over 0.4 volts.

(5) Apply a thin film of engine oil (SAE 10) to switch plunger on
SS switches and install cover on switch. Do not lubricate WSE-type
switches. Install shield covers.

(6) Mount switch on starting motor and install connectors and
linkage. Adjust linkage (par. 94 c¢). Connect motor to battery with
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A-1OCK NUT

B—-NUT

C—-LOCK WASHER

D—PLAIN WASHER
E—INSULATING WASHER
F—COVER

G—TERMINAL INSULATION
H—CONTROL TERMINAL STUD
I—MOUNTING SCREW
J—MOUNTING BRACKET
K—MOUNTING NUT
L—SOLENOID AND BASE ASSEMBLY

M—COVER INSULATION
N-—SPRING RETAINING WASHER
O—SPRING

P—SPRING RETAINING BUSHING
Q—INSULATOR

R—MOTOR TERMINAL STUD PARTS
S—SWITCH BLADE HOUSING
T—INSULATING WASHER
U—WASHER

V—PLAIN WASHER

W—LOCK WASHER

X—TERMINAL STUD NUT

Y—LOCK WASHER

Z~TERMINAL STUD NUT
AA-SWITCH TO MOTOR CONNECTOR
AB—-SWITCH BLADE HOUSING SCREW
AC—TERMINAL STUD INSULATION
AD—BATTERY TERMINAL STUD
AE—INSULATOR

AF-CLIP
AG-—SWITCH BLADE
AH—-SWITCH BLADE HOUSING NUT
Al-SPRING

AJ—MOVABLE CORE
AK—CONTROL TERMINAL STUD
AL-INSULATING WASHER
AM—PLAIN WASHER
AN—-COVER SCREW
AO—-LOCK WASHER

AP—NUT
AQ—-LOCK NUT
RA PD 3151088

Legend for Figure 157—WSE 4000 Series Starting Switches

starting switch in circuit. Connect switch control circuit to battery to
close switch. If motor does not operate and pinion does not shift
inspect switch and linkage for incorrect assembly.

133. DISASSEMBLY.

a. SS 4200 Series Switches (fig. 156). Remove control terminal
screws, cover screws and cover. Remove boot clamp screw, plunger link
screw, spring, boot and large plunger. Remove terminal stud nuts and
washers. Take out bracket screws, disconnect relay lead and lift off
bracket and relay. Remove insulation and small plunger.

b. WSE-type Switches (fig. 157).

(1) Remove shield cover screws and covers. Remove nuts and
washers from control terminals. Remove screws and lift off control
terminal cover. On WSE 4001, A, take out three screws and lift off
terminal insulation. Remove control terminal insulation and control
terminals,

(2) Remove four switch blade housing screws and lift off housing.
Unclinch and remove plunger clip. Lift off switch blade, plunger spring,
and spring retainers. Remove plunger and spring.

134. CLEANING OF COMPONENTS.
a. Contacts and Blade. Clean with carbon tetrachloride and
rub dry with soft rag. -
. b. Solenoid and Relay. Wipe with cloth dampened in dry-
cleaning solvent and blow dry with clean dry compressed air.
c. Insulating Parts. Wipe with cloth dampened in dry-cleaning
solvent and dry thoroughly. Do not soak.
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CONTROL TERMINAL ~ RELAY GROUND
CONNECTION

GROUND CONNECTION
CONTROL TERMINAL

BATTERY TERMINAL STUD
SWITCH BLADE ]

MOTOR TERMINAL swo):]‘

PULLIN COM.
HOLD-IN con 1 o o

$5-4200 SERIES SWITCH WIRING

GROUND
CONNECTION

MOTOR TERMINAL STUD
CONTROL TERMINAL STUD

CONTROL TERMINAL STUD!|
u

MOTOR TERMINAL STUD

WSE.4001,A AND WSE-4003 SWITCH WIRING WSE-4002 SWITCH WIRING
CONTROL TERMINAL CONTROL TERMINALS _ CONTROL TERMINAL
/ GROUND \ / \

CONNECTION |
SWITCH BLADE \ SWITCH BLADE SWITCH BLADE
BATTERY MOTOR BATIERY  MOTOR MOTOR BATTERY
TERMINAL  TERMINAL  TERMINAL  TERMINAL  TERMINAL  TERMINAL
STUD STUD © STUD STUD STUD STUD

$5-4505 SWITCH WIRING $S-4022 SWITCH WIRING

$S-4001 SWITCH WIRING
RA PD NINN78

Figure 158—Internal Wiring Diagrams of Group 2
Starting Switches
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136. REPAIR AND REBUILDING OF COMPONENTS.

a. Solenoid and Base Assembly. Clinch terminals and solder
with rosin core solder. Solder ground lead to case.

b. Plunger and Contacts. File contacts smooth and flat so they
will make full face contact. Do not leave burs.

¢. Relay. File burned contacts with equaling file (ST 290). File
lengthwise and parallel to armature (fig. 159). File just enough to
smooth and clean contacts without removing every trace of pitting.
Clean contacts with linen tape and carbon tetrachloride.

137. ASSEMBLY. :
a. SS 4200 Series Switches (fig. 156).

(1) Install switch blade and plunger in solenoid. Install terminal
studs in terminals and install inner insulation, spring and bracket on
switch. Install two bracket screws and tighten.

(2) Install intermediate insulation, relay, insulating bushing, outer
insulation, washers and bushings, and fasten with terminal stud nuts.
Tighten nuts. Connect winding leads to relay terminal,

(3) Install rubber terminal stud gaskets, cover gasket, and cover.
Install two cover screws, two control terminal screws, and lock washers.

(4) Insert spring in plunger, place boot on plunger, and install link
screw and washer. Place plunger in switch and install and tighten boot
clamp.

b. WSE-series Switches (fig. 157).

(1) Install switch terminals and insulation in housing and tighten
nuts. Place spring on plunger and install in solenoid. Install spring re-
tainer, spring, retainer, switch blade, and clip. Clinch clip in place. Install
terminals and housing on solenoid. Install and tighten four lock
washers and screws.

(2) Install control terminal studs in coil terminals. Place terminal
insulation on terminal studs. On WSE 4002 and 4003, install cover and
insulating washers (one insulating washer on WSE 4003 ). Install plain
washers, lock washers, and nuts, on control terminals and tighten. Install
cover, insulation holding screws, and lock washers. On WSE 4001 install
terminal cover and fasten with four screws and lock washers.

138. TESTS AND ADJUSTMENTS.
a. Refer to paragraph 132 c.

139. FITS, TOLERANCES, AND SPECIFICATIONS.
a. Refer to paragraph 131 b.
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GENERAL ELECTRICAL EQUIPMENT (Cont'd)

Section IV
WINDSHIELD WIPERS
Paragraph
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Cleaning of components. . .........cocvieiteinnennnn, .. 143
Inspection and test of components. ... .................. 144
Repair and rebuilding of components. .. ................. 145
Assembly ......... ... ittt i it it 146
Tests and adjustments. . .............ccvetivennenenns 147
Fits, tolerances, and specifications. . . . . ........co0vuvenns 148

140. DESCRIPTION AND DATA.

a. Description (fig. 160).

(1) Dyneto-type windshield wipers are electric motors that drive
the wiper arm through a worm gear and driving sector. The worm gear
on the armature shaft drives the crank gear which has an eccentric
cam mounted on the same shaft.. The cam imparts a reciprocating
motion to the driving sector which meshes with a gear on the wiper shaft.

(2) Wipers can be identified by the specification number stamped
on the side of the mounting lug. The rated voltage and code date of
manufacture are also stamped on the lug. For model numbers of
windshield wipers, see paragraph 1.

b. Data.

Field Coil Draw at 70° F.
6 volt wipers—16.5 to 17.0 amperes at 6.0 volts.
12 volt wipers—5.5 to 5.8 amperes at 12.0 volts.
No-Load Draw with motor hot.
6 volt motors—3.0 amperes, 6.0 volts, 55 minimum sweeps per min-

ute.
12 volt motors—1.5 amperes, 12.0 volts, 50 minimum sweeps per
minute.
Wiper ® Length Blade Length
No. sN’:‘ ' Vdoll.: Aﬂ"l'lch“ Inches Sweep
28474 1340 6 8% 814 100°
28533 1361 12 7% 8y 100°
28938 1616 12 87 9 140°
28942 1617 6 84 9 100°
29058 1664 6 5134 7 100°
29078 1672 6 7% 10y 100°
29118 1686 12 84 9 100°
20150 1693 6 634 9 140°
29180 1695 6 6% 9 140°
29192 1697 6 7% 104 100°
29308 1738 12 8% 9 140°
29366 1759 6 11 104 100°
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141-143
WINDSHIELD WIPERS

A—COVER SCREW N—~MOTOR COVER

B—GEAR CASE COVER O—RUBBER GROMMET

C—CRANK GEAR ASSEMBLY P—COVER SCREW

D—GASKET Q—BRUSH SPRING

E—BASE R—SPRING RETAINER

F—SWITCH MOUNTING RIVET $—BRUSH AND BRUSH ARM
G—SWITCH T—TERMINAL MOUNTING NUT
H—ARMATURE U—FRAME AND FIELD ASSEMBLY
I—-FIELD MOUNTING SCREW V—-WORM GEAR

J—TERMINAL ASSEMBLY W-DRIVING SECTOR
K—TERMINAL MOUNTING NUT X—WIPER SHAFT

L—BRUSH AND BRUSH ARM Y-COVER SCREW
M-—SPRING RETAINER RA PD 3151468

Legend for Figure 160—Components of Windshield Wiper

141. CLEANING, INSPECTING, AND TESTING.

a. Cleaning. Thoroughly clean outside of wiper with soft cloth
and dry-cleaning solvent. Do not soak.

b. Inspecting. Inspect for dents, cracks, loose screws, and cor-
roded terminals. Overhaul wiper and replace faulty parts (pars. 142 to
148).

c. Testing. Connect fully charged battery of rated voltage, am-
meter, and variable resistance, in series with two motor terminals. Con-
nect voltmeter across motor terminals. Close test stand battery switch,
turn resistance “out” and operate for ten minutes to warm motor. Adjust
variable resistance to give specified voltage (par. 140 b). Read ammeter
and count number of sweeps per minute. Overhaul wiper if current or

‘speed is not within specifications (pars. 140 b and 142 to 148).

142. DISASSEMBLY (fig. 160).

a. Remove Gears. Remove seven screws and take off gear case
cover and gasket. Pull wiper shaft from cover or motor, Lift out driving
sector, crank gear, worm gear, and thrust washer.

b. Disassemble Motor. Remove terminal stud nut, two cover
screws, and take off motor cover. Lift brush holders off mounting
studs, then pull armature from motor. Take out four screws and pull
frame and field away from housing.

143. CLEANING OF COMPONENTS.

a. Armature. Wipe armature with soft cloth dampened in dry-
cleaning solvent. Do not soak. Sand commutator with 2/0 flintpaper.
Clean dirt from between commutator bars.

b. Base and Field. Clean interior of housing with dry-cleaning
solvent and soft rag. Do not soak brushes, field coil, leads or switch.
Wipe field assembly, brush holders, and housing, with cloth dampened
in dry-cleaning solvent.

¢. Gears and Miscellaneous Parts. Soak worm gear, crank gear,

driving sector, covers, gaskets, and screws in dry-cleaning solvent and
clean thoroughly.
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144. INSPECTION AND TEST OF COMPONENTS.
a. Armature.

(1) Replace armature if windings are loose, if commutator is
burned, rough or pitted or if worm gear is badly worn.

(2) Touch test probes to core and to each commutator segment.
Replace armature if lamp lights. Touch one commutator segment with
test probe and touch each of the other segments with second probe. Do
not touch brush surface. If lamp does not light twice when testing each
bar, inspect for open circuits at commutator risers. If open circuits are
found, solder with rosin core solder. Replace armature if open circuits
cannot be soldered.

(3) Place armature on growler and hold thin steel strip on core.
Rotate armature slowly. If short is present, steel strip will become mag-
netized and vibrate. Replace armature if shorted.

(4) Place armature shaft on V blocks and mount dial indicator
against commutator. Rotate armature slowly. Replace armature if run-
out is over 0.0005 inch.

b. Base and Field. -

(1) Install new base or terminal assembly if cracked (par. 145 b).
Try fit of each shaft in bearings, and install new base if any side play
or binding can be felt. Install new brushes if brushes are oil soaked or
are worn to within %se inch of holder (par. 145 b (3) ). Install new worm
gear stud if stud is loose, worn, or bent. Install new brush spring if spring
is distorted. Inspect all connections and solder with rosin core solder if
connections are loose. Install new terminal assembly if terminals are
corroded or loose.

(2) Connect an ammeter, variable resistance, and battery of rated
voltage (par. 140 b) in series with field coil winding. It is unnecessary
to disconnect winding from terminals. Connect voltmeter across field
winding. Adjust voltage to specified value (par. 140 b) and read
ammeter. Install new frame and field if current is not within limits
(pars. 140 band 145 b (4)).

(3) Touch test probes to two switch leads. Operate switch and
install new switch if test lamp does not go on and off.

(4) Touch test probes to each terminal and to ground. Install new
terminal assembly or frame and field if ground is present (par. 145 b
(2) and (4)).

(5) Inspect brush, switch and field coil leads for breaks and install
new parts if breaks are found (par. 145 b (1)).

e. Gears, Driving Sector, and Wiper Shaft. Inspect gears for
worn and damaged teeth. Discard parts if teeth are worn unevenly or
excessively. Discard driving sector if crank arm is loose or binding.

d. Covers, Gaskets, and Screws. Discard covers if cracked or
distorted. Discard gasket if broken. Discard screws if not in good con-
dition.
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WINDSHIELD WIPERS

145. REPAIR AND REBUILDING OF COMPONENTS.

a. Armature. Sand commutator with 2/0 flintpaper to remove
minor burns and grooves. Blow off with clean, dry compressed air.

b. Base and Field.

(1) Unsolder defective switch leads and drive out switch rivets.
Install new switch and rivet tightly. Solder leads to terminal and field
coil using rosin core solder.

(2) Remove nuts holding terminal assembly and unsolder leads
from defective terminal. Solder leads to new terminal with rosin core
solder and install on frame and field.

(3) Press worn brushes out of holders and on pigtail type brushes
unsolder brush lead. Press new brushes into holders and solder pigtails
to terminals.

(4) Remove terminal assembly from defective frame and field and
unsolder leads. Solder leads to new field coil and install terminal
assembly.

146. ASSEMBLY (fig. 160).

a. Assemble Motor. Place frame and field in position and install
four screws and lock washers. Apply thin coat of engine oil (SAE 10)
to bearings and bearing seats. Install armature in motor. Install brush
holders on pivots, keeping brush leads outside of arms in a position that
will not interfere with movement. Inspect brush spring for correct
assembly. )

b. Install Gears and Shaft. Lubricate bearing surfaces with small
amount of engine oil (SAE 10). Install thrust washer on worm gear
stud. Install worm gear. Install crank gear with cam at bottom center.
Place Y ounce No. 00 O.D. grease in gear chamber and spread over
gears. Install driving sector. Turn armature until driving sector is in
line with its pivot and center of wiper shaft bearing. Install wiper shaft
with flat on shaft toward top of wiper. Install gear case cover and gasket,
motor cover and their attaching screws. Install lock washer and nut on
terminal stud, if pertinent. If wiper is to be mounted at bottom of
windshield, grip wiper shaft and turn so that clutch releases and snaps
back into place 180 degrees from its original position.

147. TESTS AND ADJUSTMENTS.
a. Refer to paragraph 141 c.

148. FITS, TOLERANCES, AND SPECIFICATIONS.
a. Refer to paragraph 140 b.
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CHAPTER 6
GENERAL ELECTRICAL EQUlPMENT (Cont'd)

Section V
HORNS
Paragraph

Descriptionand data ...............cc.iitvirernnnn. 149
Cleaning, inspecting, and testing. .. ..................... 150
Disassembly .......... .o ittt 151
Cleaning of components. .. ........ccooivteiiinieneenns 152
Inspection and testof components. ..................... 153
Repair and rebuilding of components. . . ................. 154
Assembly ............cc.0iiiiii ittt it 155
Tests and adjustments. ..............ccoitirviineens 156
Fits, tolerances, and specifications. ...................... 157

149. DESCRIPTION AND DATA.

a. Description.

(1) HA- and HD-type horns are the vibrating diaphragm type. An
armature is linked to the diaphragm and is operated by an electro-
magnet. When a voltage is applied to the electromagnet the armature
is drawn toward the magnet. This movement flexes the diaphragm and
also opens a set of contacts in the magnet circuit. As soon as the circuit
is opened, the diaphragm forces the armature back to its original posi-
tion which immediately closes the contacts and the cycle is repeated.
The continuing cycles cause a constant vibration of the diaphragm and
set up the sound waves.

(2) Do not clamp the horn flange in a vise as to do so may crack
the diaphragm. Mount the horn by the mounting studs when testing or
operating.

(3) For model numbers of horns, see paragraph 1.

b. Data.

HA type—rated 6 volts.

Set circuit breaker to draw 3.5 amperes at 5.5 volts.

Set striker screw to draw 4.5 amperes at 5.5 volts.
HD type—rated 12 volts.

Set circuit breaker to draw 2.6 amperes at 11.5 volts.

Set striker screw to draw 3.4 amperes at 11.5 volts. NOTE: Sef circuit

breaker first with striker screw backed off to clear diaphragm.
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150. CLEANING, INSPECTING, AND TESTING.

a. Cleaning. Wipe outside of horn with cloth dampened in dry-
cleaning solvent. Clean inside of projector or front flange as far as pos-
sible without allowing dry-cleaning solvent to enter horn.

b. Inspecting. Inspect terminals and set screws for damaged or
corroded threads. Inspect back projector and front flange for cracks. If
these conditions are found overhaul horn and replace faulty parts (pars.
151 to 157). Tighten set screw lock nuts and flange screws. Overhaul
horn if diaphragm and projector are caked with dirt (pars. 151 to 157).

c. Testing.

(1) With test probes test each terminal post for grounds. Overhaul
horn if either post is grounded (pars. 151 to 157).

(2) Mount horn on test fixture. Connect battery, variable resist-
ance, and ammeter, in series with two horn terminals. Connect volt-
meter to two horn terminals. Close battery switch and adjust voltage to
5.5 volts for 6-volt horns or 11.5 volts for 12-volt horns. Read ammeter.
Horn must have steady tone and current must be 4.5 amperes for 6-volt
horns or 3.4 amperes for 12-volt horns. If horn does not operate at cor-
rect amperage loosen two set screw lock nuts and back off set screw at
center of horn. Turn other set screw until current is 3.5 amperes at 5.5
volts for 6-volt horns or 2.6 amperes at 11.5 volts for 12-volt horns.
Tighten lock nut and check current draw. Adjust center set screw to
give current reading of 4.5 amperes at 5.5 volts for 6-volt horns or 3.4
amperes at 11.5 volts for 12-volt horns. Tighten lock nut. Overhaul horn
if it does not have steady tone or if current cannot be adjusted (pars.
151 to 157).

151. DISASSEMBLY.
a. Note relation of mounting studs and drain hole to terminals.

b. Remove mounting studs and flange bolts. Lift off back assembly,
diaphragm, two diaphragm gaskets, projector, or front flange.

152. CLEANING OF COMPONENTS.

a. Diaphragm and Projector or Flange. Soak in dry-cleaning
solvent and clean and dry thoroughly.

b. Gaskets. Wipe clean with cloth dampened in dry-cleaning
solvent.

c. Back Aesembly. Blow off with clean dry air and wipe off with
cloth dampened in dry-cleaning solvent. Dampen strip of linen tape in
carbon tetrachloride and draw between contacts. Draw cléan dry tape
between contacts to remove any re31due

153. INSPECTION AND TEST OF COMPONENTS.

a. Diaphragm. Replace diaphragm if cracked, or if armature,
ringer disk or stud is loose. Replace if diaphragm is corroded or rusted.

b. Gaskets. Replace diaphragm gaskets if torn or rough.
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¢. Back Assembly.’
(1) Replace back assembly if contacts or coil are burned. Install
new set screws or lock nuts if threads are stripped.

(2) ‘Touch one test probe to ground on horn back and touch each
terminal stud with other probe. If ground is present, disassemble ter-
minal stud from back and test again. If still grounded replace back
assembly. Install new terminal post insulation.

(3) Touch test probes to terminal studs. If lamp does not light
replace back assembly.

d. Projector or Front Flange. Straighten if possible, otherwise
replace cracked or dented projector or flange.

154. REPAIR AND REBUILDING OF COMPONENTS.

a. Back Assembly. Do not attempt to repair back if winding is
grounded or shorted. Install new terminal stud insulation if necessary.

155. ASSEMBLY.

a. Install Diaphragm and Projector. Place one gasket in pro-
jector or front flange and line up holes. Install diaphragm and second
gasket, and line up holes. Place back assembly on horn and turn so dia-
phragm lug will actuate contacts. Turn diaphragm and back so drain
hole is in correct position. Install two flange bolts, lock washers, and nuts.

b. Install Flange Bolts. Install mounting studs in the holes noted
before disassembly. Install balance of flange bolts, nuts, and lock
washers. Tighten all six bolts equally and thoroughly.

156. TESTS AND ADJUSTMENTS.
a. Refer to paragraph 150 c.

157. FITS, TOLERANCES, AND SPECIFICATIONS.
a. Refer to paragraph 149 b.
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Section VI

BOOSTER COILS

Paragraph
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Inspection and test of components. . .................... 161
Repair and rebuilding of components. ................... 162
Assembly ........... ... i 163
Testsand adjustments .. ..............cc0iruunnnnn.. 164
Fits, tolerances, and specifications. .. .................... 165

158. DESCRIPTION AND DATA.
a. Description.

(1) BC-4001 booster coil is an ignition spark coil used to supply
the high voltage spark current during the starting period. It consists
of a primary winding, a secondary winding, and a set of contacts. The
contacts are connected in the primary circuit. When the coil is in
operation current flows through the primary winding and through the
contacts to ground. The magnetism of the primary winding imme-
diately opens the contacts and breaks the primary circuit. Spring
action closes the contacts. These cycles occur at high enough fre-
quencies to induce a steady high tension voltage in the secondary
winding. The high tension current is distributed to the spark plugs by
the distributor cap and rotor. A condenser is connected across the con-
tacts to protect the life of the contacts.

(2) Make, model, type, and part number, information is stamped
on the name plate mounted on the bottom of the coil.

b. Data.
Rated Voltage—24
Condenser capacity—0.15 to 0.19 microfarads.

Current draw—0.6 to 0.75 amperes at 24.0 volts when firing three point
0.290-inch gap.

159. DISASSEMBLY.

a. Cleaning. Clean outside of case with cloth dampened in dry-
cleaning solvent.

b. Disassembly. Slightly loosen lock nuts on primary and sec-
ondary terminals. Remove lock wire and take out four cover screws,
lock washers, and plain washers. Lift off cover. Remove collars and
seals from primary and secondary terminals. Pull tube and contac*
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from secondary terminal. Slip terminal inserts out of case. Remove
plug and ground nut, lock washer and plain washer from top of coil.
Remove base and take insulating washer, plain washer and lock washer
off ground stud.

160. CLEANING OF COMPONENTS.

a. Base and Cover. Soak in dry-cleaning solvent and clean and
dry thoroughly. Clean paint and corrosion from ground contacts on
both sides of ground stud hole and at inside bottom where contact strip
grounds secondary winding. 4

b. Colil and Contacts. Wipe with cloth dampened in dry-cleaning
solvent. File contacts with contact point dresser. File enough to smooth
contacts but it is not necessary to remove every trace of burning, Clean
contacts with linen tape dampened in carbon tetrachloride. Remove
residue on contacts with clean dry linen tape. Be sure no lint is left on
contacts. Clean ground contact at bottom of coil with 2/0 flintpaper.

¢. Terminal Seals and Contact Tube. Wipe with cloth slightly
dampened in dry-cleaning solvent.

d. Terminal Inserts, Nuts, Washers, and Plug. Soak in dry-
cleaning solvent and clean thoroughly.

161. INSPECTION AND TEST OF COMPONENTS.

a. Base and Cover. Replace if cracked or if threads are stripped.

b. Coil and Contacts. '

(1) Replace coil assembly if studs are loose or stripped or if con-
tact at bottom is corroded, broken, or loose. Tighten nuts on contact
spring and plate.

(2) Slip paper between contacts and measure condenser capacity
from ground stud to contact spring stud. Replace coil if capacity is not
between 0.15 and 0.19 microfarads. Remove paper from contacts. Be
sure no lint from paper is left on contacts.

(3) Touch test probes to contact spring stud and primary terminal
(single terminal separate from contacts). Replace coil assembly if
primary winding is open.

(4) Inspect contacts. Install new contacts if burned or pitted
(par. 162 a). Install new contact plate if thread is stripped or if con-
tact screw lock is damaged.

¢. Miscellaneous Parts. Replace secondary contact and tube
if contact is loose or corroded or if tube is cracked. Replace terminal
seals if worn or ragged. Install new nuts, inserts, washers, and plug, if
not in serviceable condition.

162. REPAIR AND REBUILDING OF COMPONENTS.

a. Coil and Contacts. Remove adjustable contact screw and
contact spring attaching nut and lock washer. Remove contact plate
nuts and install new contact plate. Install new contacts and tighten
nuts. Screw contact down until contacts just meet.

_b. Ground Contacts. Sand surfaces of ground contacts with 2/0
flintpaper.
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163. ASSEMBLY.

a. Install Base. Install nut, lock washer, and plain washer, on
ground stud. Place base on coil. Install secondary terminal insert and
contact tube. Tighten inside ground stud nut against base. Install in-
sulating washer, plain washer, lock washer, and nut, on ground stud
and tighten.

b. Install Cover. Install primary insert and thread test lead
through ingsert. Connect lead to primary terminal (single stud separate
from contacts). Install cover, cover screws, lock washers, plain washers,
and tighten. Tighten terminal insert nuts,

3 POINT NEEDLE GAP \ _0.290 INCH

—
!

\ 0.005 INCH

VOLTMETER
GROUND

$TUD +
\ 1 - BATTERY SWITCH

- 7 PRIMARY
" TERMINAL AMMETER
\couua + -
ADJUSTING
SCREW BATTERY
T‘\ 24 VOLTS
BOOSTER COIL
HIGH TENSION TERMINAL - RA PD 315004

Figure 161—Booster Coil Test Hookup

164. TESTS AND ADJUSTMENTS.

a. Connections. Connect ammeter in series with fully charged
24-volt battery, ground stud and primary terminal. Connect a three
point 0.290-inch spark gap between the high tension terminal and
ground stud (fig. 161).

b. Test and Adjust. Close test stand battery switch. Insert screw-
driver in hole in top of case and turn contact screw until ammeter shows
a current of 0.6 to 0.75 amperes. Install new coil and contact assembly
if current cannot be adjusted to 0.6 to 0.75 amperes at 24.0 volts or if a
steady spark is not produced at 3 point gap. Open battery switch.

¢. Disconnect Test Leads. Remove cover screws and disconnect
lead from primary terminal. Disconnect other test leads. Install cover,
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cover screws, lock washers, and plain washers. Tighten cover screws.
Install terminal seals, collars, and cover plug.

165. FITS, TOLERANCES, AND SPECIFICATIONS.
Rated voltage—24.
Condenser capacity—0.15 to 0.19 microfarads.

Current draw—0.6 to 0.75 amperes at 24.0 volts when firing 0.290-
inch three point gap.
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Section VIl

FILTERS AND SHIELDING

Paragraph
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166. DESCRIPTION AND DATA.
a. Description.

(1) Filters and shielding are designed to reduce or eliminate radio
interference due to the electrical system. Shielding consists of a
grounded metal case mounted around current carrying conductors or
units. This shielding restricts or confines the radio interference caused
by electric currents. Filters are connected in electric circuits to block
fluctuating peaks in the current due to the making and breaking of con-
tacts in the ignition or charging system.

(2) Filters used in the high tension side of the ignition system con-
sist of a high resistance unit with terminals for connecting to the wires,
spark plugs, ignition coil, or distributor. Filters used in the ignition
primary circuit and the charging circuit consist of a low resistance radio
choke coil with condensers connected from each end of coil to ground.
Do not substitute primary and charging circuit filters as incorrect filter
resistance and capacity greatly affect the life of the ignition contacts
and charging regulator.

(3) See paragraph 1 for model numbers of filters and shielding.

. Data. :

SP 1524—cable assembly—2414 inches long.

SP 1525—cable assembly—35 inches long.

SP 1547—distributor shield cover.

SP 1569——cable assembly—26 1% inches long.

SP 2545—distributor shield—Left.

SP 2546—distributor shield—Right.

SP 2547—distributor shield cover and ignition leads.

SP 3545—distributor shield.

SP 4017—generator filter—Consists of condenser and choke coil and
is connected between regulator and ammeter. Capacity 1.6
to 1.9 microfarads. -

SP 4018—ignition coil and filter with shielding case. See CM 4001

ignition coil (pars. 120 and 121) and XA 643 filter (pars.
166 and 167).
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XA 586 —spark plug suppressor—consists of 10,000 to 15,000 ohm
resistor.

XA 599 —filter—consists of condenser and choke coil.

XA 600 —filter—consists of condenser and choke coil.

XA 615 —distributor high tension suppressor. Consists of 10,000 to
15,000 ohm resistor.

XA 636 —condenser—0.4 to 0.6 microfarads.

XA 643 —ignition primary filter—consists of condenser and choke coil.
C::;city 1.5 to 2.0 microfarads. Resistance 0.014 to 0.020
ol

XA 665 —spark plug suppressor—consists of 8,500 to 11,500 ohm
resistor.

XA 671 —generator filter—consists of condenser and choke coil inside
shielding case.

XA 686 —fllter—consistc of condenser.and choke coil inside shield-
ing case.

167. CLEANING, INSPECTING, AND TESTING.

a. Cleaning. Clean thoroughly with cloth dampened in dry-
cleaning solvent. Do not soak non-metal parts in dry-cleaning solvent.

b. Inspecting. Inspect for loose terminals, loose connections, and -

frayed insulation. Replace faulty parts or units. Replace shielding if it
cannot be straightened to give satisfactory service. Inspect for cor-
roded or burned terminals and connections and replace if such condi-
tions are found.

c. Testing. Test leads and filters for grounds and opens with
direct current test probes. Do not use alternating current test probes
as most filters will test grounded if alternating current is used. Replace
if grounded or open. Measure condenser capacity of filters that include
condensers. Measure capacity from either terminal to case and replace
filter if capacity is not as specified (par. 166 b).
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SPECIAL SOLENOIDS
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168. DESCRIPTION AND DATA.

a. Description.

(1) SS, SSK, and SSL type switches close an electric circuit when
the control circuit is closed. They are used to allow a small capacity
push button or switch to remotely control a larger current for starting,
ignition or other load. A switch blade is mounted on the solenoid
plunger. This blade contacts two terminals when the solenoid is ener-
gized and completes the load circuit.

(2) SSH, WS, WSA, WSC, and WSF type solencids have their
plunger linked to a gun firing mechanism and operate the gun whenever
the solenoid winding is energized.

(3) For model numbers of special solenoids, see paragraph 1.
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SPECIAL SOLENOIDS
169. CLEANING, INSPECTING, AND TESTING.

a. Cleaning.
(1) Wipe outside of solenoid with cloth dampened in cleaning
solvent.

(2) Remove cover screws and take off covers. Remove linkage.
Remove plunger nut and take out plunger.

(3) Clean covers, linkage, plunger and other metal parts in dry-
cleaning solvent. Blow off solenoid with clean dry compressed air.

b. Inspecting.

(1) Inspect core and plunger for roughness and corrosion and dis-
card if not perfectly smooth. Solder or tighten loose connections. In-
spect linkage for wear and discard if pivots are worn.

(2) On solenoids with both terminals insulated, check for grounds
with test probes. Discard solenoid if grounded. Check control circuit for
opens by touching test probes to two ends of circuit (par. 168 b). Dis-
card solenoid if open.

(3) Inspect case, bracket and covers for cracks and dents and dis-
card if damaged.

(4) Inspectcontacts on SSH 4001. Discard solenoid if contacts are
burned or corroded.

c. Testing.

(1) Apply a light film of engine oil (SAE 10) to core and install
core in solenoid. Install core nut and adjust position of nut to give cor-
rect core travel (par. 168 b).

(2) Connect ammeter, battery of rated voltage and variable re-
sistance in series with solenoid control circuit (par. 168 b). Mount
solenoid and arrange plunger of gun firing types to lift correct load. On
SS, SSK and SSL types connect voltmeter across control circuit. Close
battery switch and decrease resistance slowly. Note voltage and current
when solenoid operates. Increase resistance and note opening voltage.
If closing and opening figures are not within specifications, check
plunger travel on gun firing types and replace solenoid if this does not
bring operation within limits.

(3) On SS, SSK, and SSL types connect carbon pile rheostat, 200
ampere ammeter and battery of rated voltage in series with two large
terminals. Connect voltmeter to two large terminals and connect con-
trol circuit to battery. Adjust carbon pile to give 100 amperes current
and read voltmeter. If voltage drop is more than 0.40 volts replace
solenoid. :

(4) Install covers and linkage and lubricate linkage pivots spar-
ingly with engine oil (SAE 30). Operate linkage and repair binding so
that linkage operates freely.

293

Google



CO0OO0OO0OO0OO
OCO0COO0OO0O00O0
s s o o o e =
e o 8 e s o o
o S S )

- - OOOOO

* s e e o o e
CO0OO0OO0COOOCO
e e @ & 2 o e o

* e * o & e o
TR R R RS

MO

MO

MO

MO
MO
MO

MO

MDD
MDD

MDD

(4m 4
1€-€T
1e-£¢
| § S X/
1e-€T
T1€-€T
1€-€T

1€-€T
£1-§
€1-§
1€-€7
| € 5 X/
€1-S
€1-¢
€1-¢

ot e ) O ) NOMHMmMOHONN

€08y INAD
voIsy [ao
v618y [ad
vIisy fao
a ‘v6osy [ao
V ‘e00¢ [aO
29'v
‘’08y [aO
viosy [aD
801 AAD
L0Iv AAD
zI9v gD
109¢ DED
TLIP SVD
991¢ SVD
ISy SVD

i

-omg

}

sopaeuey

170
ORDNANCE MAINTENANCE—ELECTRICAL EQUIPMENT (AUTO-LITE)

TM 9-18258

JqAD LE0E
dAD 9.-TL
AAD 9.-1L
AAD 9L-TL
AAD 9.-1L
AAD 9L-TL
JAAD 9L-TL
AAD 9L-1L
L 0TSt
oL 0T-S1
AdAD 9T-€T
AAD 9T-€T
0D 0Z-st
0D 0T-S1
02 0T-s1
seaung
onuo) uopsue)
yensg
SYOLVYINIO
| uoipes
SNOILVII41D3dS
L YildVHD

Blaq B

"SNOLLVILAIDAdS YOLVHINAD -OLI

294

Google



‘paenqe; sydeiBessd 0} J9j33 UONIBULIONUT RDYIMJ JOH

*[053060 J03eNEI 3BswYd OM3 PUT qenaq PITYL—OL
*PU3 3ALIP 38 DORIOI ILMAIO[D—MD

*(J038nB3I IJWMOA PUS JUILMD PRUNOW APRJeredds saen) adLy Jongs—AAD

"PU3 2ALIP I¥ GORWIOI FMIOPINTNOD—MOD
*(AfuO AW[33 3NO-INO $38N) [OIVOO YeNLIG PITLL—OD
"‘BIOA 0°9C IWV—I
‘SI0A O°ET IV—»

TM 9-1825B
170

009°1 0° 0¥ 0°ST «T°€6°C «9°1-5"1 AAD LE~0E MD (A TT-+1 z VISt VOO
0S6 0°St 0°0¢ 12°€-6°C 0" 1-6°0 AAD 9.-1L MD ¥ 1€-€2 € d'V°i08y ZdO
STLY 0°0S 0°0€ IWAL = A }0°1-6°0 AAD 9.-1L MDD % 4 ov-2Z€ ¥ O ‘A Vo8t VIO
STLY 0°0S 0°0¢ lets-zs lo*1-6°0 AAD 9L-1L MDID 1/ o€ v d°V‘eo8t AJIO
STL'Y 0°0S 0°0¢ lLes-zs lo"1-6°0 AAD 9.-1L MDD w ov—E v d°‘V°‘tosy ¥40
STLY 0°0S 0°0¢ TWAL S Al lo*1-6°0 AAD 9/-1L MDD L 1 o€ v 9V 108y A4O
006°1 0°0S 0°SI +«L°9-1°9 <9 141 AAD LE-OE MD 4 T—41 [/ V ‘108v IO
w 00s‘1 0°0¢ 0°SI +L€€°€ AR ST | AAD LE-OE MDD 4 (Al [/ 108 JMJD
& 050°1 0°S? 0°8 9°¢-2°¢€ 8°1-9°1 AAD 89—+9 MD 9 (A4 z oAV
.o- ‘908Y MAD
<« 0S0'T 0°S? 0°8 9°¢€-2°€ 8°1-9'1 AAD 899 MDD 9 (A z S08¥ MAD
& 0501 0°SZ 0°8 9°¢-2°¢€ 8°1-9°1 AAD 899 MO 9 T+l A 08y MAD
Z 0so°1 0°S? 0'8 9°¢-2°¢ 8°1-9°1 AAD 89-+9 MD 9 (AN z V ‘co08y MAD
& 050°1 0°S? 0'sg 9°€-7°¢ 8°19°1 AAD 899 MD 9 TT+¥1 L4 o8y MAD
© o051 -0°9Z 0°St oLE€°E 9 T#"1 AAD 8949 MO z1 T+1 z TOo0S HAD
STTY 0°L1 0°St L E-€°E 9 I4°1 AAD 899 MD 1A TT-1 z 908y HAD
0SS‘1 0°0F 0°8 z°S-L°¥ 8°1-9°1 AAD 8949 MD 9 TT+1 z V#00S DAD
0SS‘1 0° ot 0'8 2°S-L'¥ 8 1-9°1 AAD 89—+9 MD 9 1 14 d‘T‘a‘D‘g
‘V ‘T00S HAD
0SS‘T 0° 0t 0°'8 T°S-L¥ 8°1-9°1 AAD 8949 MO 9 1 (4 VI100$S DAD
0SZ°1 0°2€ 0°8 S0+ 8°'1-9°1 JAD 8949 MO 9 TT+41 (4 o8t 3D
008°1 0°S¢ 0°8 6 b 8°1-9°1 AAD xeW £G MO 9 T-41 z viost V@D
006°1 0°SE 0°8 9'¥-1% 8°1-9°1 AAD xW £G MD 9 T4l z an'ga'v
_ ‘18 zao
00L‘T 0°S¢ 0°ST L €€°€ oL 1-S°1 AAD LEOE MD 4 IT—1 z 1005 NAD
wdd ‘sdwy ‘AC9 W ‘AOY ™ WIwao oy ydes8 ’
xoy mdeng SHOA meaq Mg onue) L o/ § -y YA ~a0gd dassp 2PDINED
opon ] onig

295

Google



TM 9-1825B

171

ORDNANCE MAINTENANCE—ELECTRICAL EQUIPMENT (AUTO-LITE)

66 "31g v 0°95—0°¥S 0950 S*E1-0°€I B3N 10 sod (A 19-€S ¥ V901¥ HAA
66 “3tg \ 0°15-0°6¥% 0°9-s‘0 S°€1-0°€1 33N Jo sod (A ¢ 19-€S ¥ VSO HAA
66 31 \'4 0°95—0° S 0°9-s'0 " S°E1-0°€1 33N Jo sod (41 19-€S ¥ 1-O901¥ HAA
66 ‘313 a 0°95-0°¥S 0°9-5'0 S*€1-0°€1 35N 10 sod (4 19-€S ¥ 1G0TV HAA
66 "313 v 0°95—0"+5 0°9-5°0 e S°€1-0°€1 3N 10 s0od zt 19-£S b I-VHOIY HAA
66 313 v 0°95-0" S 0°'9-s°0 " S'€1-0°€1 3N 1o sog 4 ! 19-€S 4 VIOl HRIA
66 “3g v 0°1S-0°6+% 0°9-s'0 S°E1-0°€1 35N 30 sod z1 19-€S ¥ J101F HAA
L6 “Big v 0°9€-0°¥¢ 0°9-s°0 S*E1-0°€I 3N 1 19-€S 4 DE0T+ DAA
L6 "3 v 0°LZ-0°ST 0°9-5'0 " S*€1-0°€1 sod Z1 19-€S ¥ 92019 DAA
L6 ‘Bg \ 4 0°1#0°6€ 0°9-s0 S*€1-0°€1 BN (A 19-£S b VSO VAA
L6 ‘3 g v 0°1#0°6€ 0°9-5°0 S*€1-0°€1 sod z1 19-€S b VIO VA
66 31y \ 4 0°I#0°6¢ 0°9-s°0 S°€1-0°€1 BN (4 19-€S b VIOIY WVA
L6 ‘Big o) 0°L2-0°ST 0°s-0°¢ T°LT-0°97 BN ¥T 19-€S 4 VIOl TVA
86 314 g 0°€S-0°0S  0°1Z-0°9T "~~~ °° L°9T~-L"ST BN <A 19-€S 4 g901$ AVA
86 ‘314 = § 0°€S-0°0S 0°1Z2-0°9T """ L°9T-L"ST BN ;A 19-€S b V90I+ AVA
86 ‘313 g 0°€5—0°0S  0°IZ-0°9T "~ L°9T-L"ST BN ¥ 19-€S ¥ VSOI¥ AvA
86 31y < | 0°€S—0°0S 0°12-0°91 "~ " L°9T-L°ST BN 144 19-€S 4 VEOIY AVA
L6 ‘Big v 0°1€-0°67 0°9-s0 " S*€1-0°S1 sod (A 19-€S b VI00¥ OVA
08 ‘g 2 T s'zs0 ST°L—S°9 BN 9 Ly—£b (4 veisyr Ol
08 ‘314 Tt e S-S50 ST°L-S°9 BN 9 Ly—5b I 1201 2K: fo)
Sem oy !ﬂ-lho -ﬂ..l.«o -........obo -......o.o.m. Apmpoq oBugop yduss daesg sompaloy
(] oBagep somaley punes) pony sy
L] WENVINE LW
‘sleq ‘e
‘SNOLLYOLIIDAdS dOLVINOIA ‘1.1
SY0LVINOIY

I uoWdes—/L ¥ILIVHO

Google



TM 9-18258
7

REGULATORS

‘K0A 9°9 03 $°9 3¢ 33¥3[0A 3UTEO]> 398 Bunsn(pe udYM |

*a38310A 3uruado 33 JOj PIUTEIQO BUIPEI 3YY MOPq BOA
$°1 03 T'1 #1 33e30A BUOP—33e3[0A Butuado IOEIUCO $ YL 4

STO0F $1°8 12°8 8Z°8 se°s £b°8 0s°s LS°8 $9°8 +D I
0 0F 0E° $1 e P 8€° 41 'yl 9b° H1 0S°H1 S b1 8S° 41 g 189,
ST'0F 0z°L £€2°L 9z°L 62°L e’ L Se° s 8€°L L c RN A
ST'0F SE*HI 8€°H1 P41 L4k Ly b1 0S° b1 €S ¥1 95 H1 a 8],
ob°0F 60°62 £1°62 L1°6T 12°62 92°62 0£°62 $£°62 8€°62 3 31891,
ov'0F 62°8% £€°82 LE°8T 1¥°82 9%°87 0S°82 $5°82 85°82 g 1891,
SZ'0F 01" %1 E£I°b1 91°$1 61° b1 (AR § ST HI 8T b1 1€° b1 V 3891,
Sussepo) 0%l 20l 0001 006 08 004 «09 «0§ 4 ssnynsedweg
seBoyop Buynsedo
‘Lyusiod punosB sanmod—sod
] ‘&3rejod PUNOIB AREBIN—BIN
001 313y C 0°T+0°0b 0°'9-5°0 lo°z-5°9 3N 9 19-£S 4 0Ty XAA
001 31y C { 0°Z+0°0p 0°9-s*0 " }0°4-5°9 3N 9 19-€S b VEOTy AVA
001 314 C 0°¥£-0°2¢€ 0°9-s0 " {0°s-s°9 sod 9 19-€S 4 =102 XAA
001 "3 C 0°L2-0°SZ 0°9-§°0 " lo*L-s'9 sod 9 19-€S v VI0Zy XA
+8 “Bg J 0°1£-0°62 £°6-¢°8 L ET-0°€1 sod A zS-8b € VI00y XAA
8 3 J 0°81-0°9T " £€°6-2°8 L*E1-0°€1 sod (A zS-8v € 400t SAA
8 "3y C § 0°€€—0°1E 81t 10° L9 sod 9 zS-8b € H900+ JAA
+8 “Big a1 0°9Z2—0°bz 8 1'v 10° L9 sod 9 T5-8b € D0t dAA
¥8 "3g q 0°9€-0°'v¢ 81 lo°L+9 sod 9 zs-8b ¢ or00¢ JAA
¥8 “Hg C 0°9c0°p " 81 {0° L9 sod 9 zs-8b € VYI0or JAA
Supam hﬂ_-ﬂhm u..._na....-«.o !..q...u«o o.....go -s....n\_w Aiotogd oBoyep ydoub dnoip sopminBey
1mwaeiuy oloyop e e | punoip peoy -omg

297

Google



172

ORDNANCE MAINTENANCE—ELECTRICAL EQUIPMENT (AUTO-LITE)

TM 9-18258

syoLnsuiSIa
il woudes—/ ¥aldVHO

oLL 8T°0-ST°0 9 ‘HA TL9 1 1-‘geoty SOD1
YLL 8T°0-ST°0 9 ‘H'Y AR 1 1-‘vzozy SOI
8Ly 8T°0-ST°0 9 ‘HA AR ] | § 1-‘¢L1y SOI
: 74 4 87°0-ST°0 9 ‘HY AR ] 1 1-‘ztiy SOI
114 8T°0-ST°0 9 ‘HA TL9 1 111y SOOI
618 «ST°00C°0 9 ‘HA 17 4] 1 60 ADI
9.9 o0l «ST°00T°0 9 ‘H1 TLH9 | ¢ 1-H€00y FDI
9.9 o01 «ST°0-0C°0 9 ‘H1 L9 1 HE00y dADI
8L¢ 97°0-81°0 9 HA L9 | ¢ Y206+ O9DI
¥LL 97°0-81°0 9 ‘HHE TLV9 1 1-L1Ly ODI
0€L 01 9T°0-81°0 9 ‘H"1 L9 1 91.y OD1
iy 9T°0-81°0 9 ‘H1 (A ] 1 TOoLLy ODI1
95 9z°0-81°0 9 ‘HA L9 1 V60.L+ ODI1
161 9 97°0-81°0 9 ‘HA (A ') | ¢ 80L4y DDI
oLL 92°0-81°0 9 ‘HA TLH¥ 1 1-L0L ODI1
€08 9T°0-81°0 9 ‘HA Tl | ¢ V0oLt ODI
68L 9r°081°0 1 4 ‘H1 L9 ¢ SO0Ly ODI1
0LL 9T°'0-81°0 9 ‘HA L9 | ¢ I-¥0L+ ODI
0LL 9T°0-81°0 9 ‘HA L9 1 1-€0L¥ OOI1
095/, 9T°0-81°0 9 ‘HA TL9 1 A LA A0 3)
89¢ 9T°0—81°0 9 ‘HA L9 | ¢ T10Lv ODI
$9¢ 9z°0-81°0 9 ‘HA (AR '] 1 I-104¢ ODI1
99¢ o9 9T°0-81°0 9 ‘HA TLV9 | ¢ ({174 e 3] ¢
99¢ o9 sT°00T°0 9 ‘HA Tl ¢ 98ty ODI
S09 ST°00T°0 9 ‘HA LV 1 18T# ODI1
0€L 01 ST°00L°0 9 ‘H1 TL9 | ¢ aror Ol
161 ¥T°0-0L°0 9 ‘HYA 18-€L T €00y DVI
13 ] $°00T°0 9 ‘H"1 18-€L T Vi00+ DVI
61y ¥T°0-0T°0 9 ‘H1 18-€L 4 To00t DVI
(184 ¥°00C°0 9 ‘H"1 I18-€L T 100¥ OVI1
JONUAOCS (mausyy f!..l’o 4 u- -amg anang
JsuepUe)
‘Bleq ‘®

‘SNOLLVOMIDIdS HOLNYIMLSIAd °ClI

298

Google



- Original from
D d by
iitized by (( ;(}Ogle UNIVERSITY OF CALIFORNIA



173
ORDNANCE MAINTENANCE—ELECTRICAL EQUIPMENT (AUTO-LITE)

TM 9-18258

“PINP STWCTNLRAQ—IUIBUNLIBAQD "PUD JALP 343 I¥ BORWOI WMN0ID—MD ‘PINP Snswoins 2dLy npuIg—xipudg

SET By 8°L 114 0°¢ 00E'y 0L S°S 3UUUNIRAD MO 9 © 101-€6 1 SIty ZN
SET “hiy 8°L oy 0°€ 00t’y 174 S°S xipuRg MO 9 101-£6 1 €1y ZN
SET ‘B g 8°L oty 0°¢ 00€‘y (172 S°S 3uuuninaQ MO 9 101-£6 I V680 ZW
SEl Hig 8°L oty 0°¢ 00t‘y oL s°S 3uruuniiag MO 9 101-£6 I Vv ‘6s0v ZW
€91 B 0°0t 1149 0°¢ 008°‘C 0s S°S xpulg MO 9 orI1-tot (4 YOIy AN
vl Bg 0°81 1339 0°€ 086°'C 09 S°s xipuRg MO 9 ot11-%ot (4 ey "IN
£yl g 0°81 SSsS 0°€ 086°C 09 S°S xpug MDD (44 011201 (4 60zy "IN
SEl By 0°S1 081 0°z1 00T‘y (14 0°0L xIpUYg MDD 1 <4 101-£6 | § 100+ A9
ST Mg »L 11, 4 o'y 08¥'y oL 0°0T xpulg MO ¢ 611-111 € V ‘010 qaN
ST B 1T 08¢ (1 0 00¢g's <9 0°0T xpug MO T 611-T11 € 800v AN
ST Ny 17 00 o'+ 08%'1 0L 0°0T xpudg MD L (1 611-111 € g ‘V ‘L00y aa
SET ‘Mg T°tl S8T 0°9 00¢’s ot 0°11 3UIUNLIRAQD MDD (A4 101-€6 1 vy AVIN
SET *Big T°€X S8T 0°9 00€‘S ot 0 11 xipudg MD Al 101-€6 1 SEIY AV
Sel iy z°tl S8T 0°'9 00t’s (115 0°11 xipusag MDD A 101-£6 I LEIY AVIN
SET "By AR | S8T 0°9 00t‘s (1% 011 3muuniIaAQ MDD A 101-€6 1 €ETP AVIN
sel ™y A 4 § S8t 0°9 00¢'S ot 0° 11 3uruuniIRAQ MDD A 101-€£6 1 1P AVIA
SET "By T ¢l S8T 0°9 00€°S (11 o'l AuIunuRAQ MO A 101-€6 | ¢ g ‘VHIIy AVIA
SET1 "By S°te Ts9 ([ S69°'T LL S°S 3uuuniiAQ MD 9 101-£6 1 0P XVIN
SET1 Mg S 11 S0S 0°t 006y s9 S°S 3uruuniuaaQ MDD 9 101-€6 1 60 MVIN
SET "By €Ll (1 29 0°9 008‘y S9 0" 11 xIpUdyg MDD A 101-£6 1 900+ NVIN
€1 g 0°0T (1 4 09 001‘y A 4 0" 11 xpudg MO A | o11-z01 (4 600 SV
€51 B3 0°0C ory 0°9 001‘y (4 4 011 xIpURYg MDD A 011-201 4 €00y SVIN
SET "By 8°S1 T8S (1 28 00.°S 09 S°S xpuag MDD 9 101-£6 1 80 VN
SEL By 8°ST T8S 0°¢ 00L'c 09 S°S xIpUyg MDD 9 101-€6 1 1.0y VN
Supag -l N wés wéy vy D woy SHOA sqdasl
] oy xoyy SHOA L xnyy SHOA o 0dAy .oy Py | daespy roon
INDYOL TIVLS GYOTON
‘Bl ®

*SNOLLVOLIIDAdS HOLOW INDINVY)D ‘"€LI

SYOLOW ONDINVYD
Al UoHes—/ ¥ILIVHD

300

Google



T™ 9-18258
174

CHAPTER 7—Section V

GENERAL EQUIPMENT
174. SPECIFICATIONS OF GENERAL EQUIPMENT.

a. Data.
Reled
Unit Group Peragraph Velts Type Duty

BC 4001 158-165 24 Booster coil

CE 4645 120-121 6 Lock-type ignition coil

CE 4654 120-121 6 Lock-type ignition coil

CF 4001 120-121 12 Ignition coil

CF 4003 120-121 12 Ignition coil

CF 4009 120-121 12 Ignition coil

CF 4013A 120-121 12 Ignition coil

CM 4001 120-121 12 Ignition coil

CM 4002 120-121 12 Ignition coil

CM 4006 120-121 12 Ignition coil

CM 4007 120-121 12 Ignition coil

CM 4010 120-121 12 Ignition coil

CM 4012 120-121 12 Ignition coil

CM 4013 120-121 12 Ignition coil

CO 4001 120-128 24 Tank ignition coil

CO 4002 120-128 24 Tank ignition coil

CP 4001 120-128 12 Tank ignition coil

HA 4001 149-157 6 Horn

HA 4032 149-157 6 Hormn

HA 4032A 149-157 6 Horn

HD 4001 149-157 12 Horn

HD 4017 149-157 12 Horn

HD 4017A 149-157 12 Horn

IG 4065 120-121 6 Ignition coil

IG 4070H 120-121 6 Ignition coil

IG 4070) 120-121 6 Ignition coil

IG 4070L - 120-121 6 Ignition coil

IG 4070P - 120-121 6 Ignition coil

IG 4070Q A 120-121 6 Ignition coil

IG 4092 - 120-121 6 Ignition coil

IG 4652 .. 120-121 6 Lock-type ignition coil

IG 4661 o 120-121 6 Lock-type ignition coil

IG 4801 - 120-121 6 Ignition coil

SP 1524 . 166-167 .. Shielded cable

SP 1525 . 166-167 Shielded cable

SP 1547 - 166-167 Distributor shield cover

SP 1569 A 166-167 Shielded cable

SP 2545 c 166-167 Distributor shield—left

SP 2546 A 166-167 Distributor shield—right

SP 2547 - 166-167 Distributor shield cover with leads

SP 3545 . 166-167 Distributor shield

SP 4017 ... 166-167 Generator filter

SP 4018 e 166-167 Ignition coil and filter
- 120-121 Includes CM 4001 Ignition coil
.. 166-167 .. XA 643 Filter

SP 4022 e e 12 Generator kit
3 23-31 12 Includes GDJ 4804B Generator
4 53-61 12 VRH 4104B-1 Regulator

SP 4022B e e 12 Generator kit
3 23-31 12 Includes GDJ 4803C Generator
4 53-61 12 VRH 4104B-1 Regulator
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Uaht QGreup  Paregreph V&‘ Type Duly
SP 4027 e e 73 Generator kit
3 23-31 » Includes GFZ 4801A Generator
4 53-61 24 VAL 4101A Regulator
SP 4027B e eeeeeen 24 Generator kit
3 23-31 24 Includes GQFZ 48018 Generator
4 53-61 24 VAL 4101A Regulator
88 4001 2 131-132 6 Starter solenoid switch
S8 4022 2 131-132 12 Starter solenoid switch
SS 4205 2 131-139 6 Starter solenoid switch
SS 4209 2 131-139 12 Starter solenoid switch
S8 4209A 2 131-139 12 Starter solenoid switch
S8 4210 2 131-139 12 Starter solenoid switch
S8 4508 2 131-132 24 Starter solenoid switch
S8 4506 c.. 168-169 24 Solenoid switch
8SH 4001 ... 168-169 12 Gun firing solenoid
SSK 4001 . 168-169 12 Solenoid switch
SSL 4001 R 168-169 24 Solenoid switch
SSL 4002 S 168-169 24 Solenoid switch
SSL 4002A .. 168-169 24 Solenoid switch
SW 12677A 1 129-130 .. Manual starting switch
SW 12813 1 129-130 .. Manual starting switch
SW 4001 1 129-130 .. Manual starting switch
SW 4002 1 129-130 .. Manual starting switch
SW 4011 1 129-130 .. Manual starting switch
SW 4013 1 129-130 .. Manual starting switch
SW 4015 1 120-130 .. Manual starting switch
WS 4001 e 168-169 ] QGun firing solenoid
WS 4002 - 168169 24 QGun firing solenoid
WSA 4001 - 168-169 2 Gun firing solenoid
WSA 4001A - 168-169 24 QGun firing solenoid
WSC 4001 . 168-169 24 Fuel cut-off solenoid
WSE 4001 2 131-139 24 Starter solenoid switch
WSE 4001A 2 131-139 24 Starter solenoix switch
WSE 4002 2 131-139 24 Starter solenoid switch
WSE 4003 2 131-139 24 Starter solenoid switch
WSF 4001 - 168-169 12 Fuel cut-off solenoid
XA 456 1 129-130 .. Starter push button
XA 532 1 129-130 .. Starter push button
570 1 120-130 .. Starter series parallel switch
XA 572 1 129-130 .. Starter pysh button
XA 586 . 166~-167 .. Suppressor
XA 599 . 166-167 .. Filter
XA 600 o 166-167 .. Filter
XA 615 ... 166-167 . Suppressor
XA 636 . 166-167 .. Condenser
XA 643 ... 166-167 .. Filter
XA 665 e 166-167 .. Suppressor
671 e 166-167 .. Filter
XA 686 . 166-167 .. Filter
28474 . 140-148 6 Windshield wiper
28533 . 140-148 12 Windshield wiper
28938 . 140-148 12 Windshield wiper
28942 ... 140-148 6 Windshield wiper
29059 . 140-148 6 Windshield wiper
29078 .. 140-148 6 Windshield. wiper
29118 ce 140-148 12 Windshield wiper
29150 oL 140-148 6 Windshield wiper
29180 - 140-148 6 Windshield wiper
29192 - 140-148 6 Windshield wiper
29308 ... 140-148 12 Windshield wiper
29366 ce 140-148 6 Windshield wiper
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SPECIAL TOOLS

175. SPECIAL TOOLS.
a. Miscellaneous.
Contact File (For dressing regulator contacts).
Ohmmeter (For measuring regulator winding resistance).
Hand Tachometer (For measuring cranking motor no load speed).
3 Point Needle Gap (For testing booster coil ).

[~ ¢ —
a—————— D -
A 1 }
- E - - c
+ 1
— F
H —e e—— D
g
B ? !
- — E i —
4

RA PD 317183
Figure 162—Bearing Arbors

b. Arbors. The arbors listed below are suggested for use when
installing bearings. The dimensions given correspond to the key letters
in figure 162.

Bearing Arbor—(B, fig. 162).

For installing bronze bearings in group 1 generators.

C—0.4743 inch =0.0001 inch
D—¥%e inch
E—1 inch
F—4 inch
G—¥% inch +0.002 inch
H—%se inch
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Bearing Arbor—(A, fig. 162).
For installing bronze bearings in group 2 generators and groups 1, 2,
and 3 cranking motors.
C—0.627 inch =0.0001 inch
D—1% inch
E—1 inch
F—43%, inch
Bearing Arbor—(B, fig. 162).
" For installing bronze bearings in groups 1 and 3 distributors 0.094
inch below face of housing.
C—0.500 inch *+0.0001 inch
D—13%:zinch +0.01 inch
E—1 inch
F—4%s inch
G—0.622 inch *0.002 inch
H—0.094 inch +0.005 inch
Bearing Arbor—(A, fig. 162).
For installing bronze bearings in group 2 cranking motors.
C—0.749 inch +=0.0001 inch
D—1'%¢ inch
E—1inch
F—4%e inch
Bearing Arbor (B, fig. 162).
For installing bronze bearings in group 2 distributors and group 2
cranking motors.
C—0.6250 inch *=0.0001 inch
D—1%einch =0.01 inch
E—1 inch
F—4 inch
G—0.875 inch #0.002 inch
H—%e inch
Bearing Arbor (B, fig. 162).
For installing bronze bearings in groups 1, 2, and 3 distributors.
C—0.5000 inch #+0.0001 inch
D—1%s inch +0.01 inch
E—1 inch
F—4 inch
G—0.650 inch =*=0.002 inch
H—5%:2inch
Bearing Arbor (A, fig. 162)
For installing bronze bearings in group 3 cranking motors.
C—1.126 inch #==0.0001 inch
D—1%%6 inch
E—1%; inch
F—41 inch
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Bearing Arbor (A, fig. 162).
For installing bronze bearings in group 3 cranking motors.

C—1.252 inch +=0.0001 inch
D—1%s inch

E—132inch .

F—4 inch

Bearing Arbor (A, fig. 162).
For installing bronze bearings in groups 1 and 3 cranking motors.
C—1.001 inch *=0.0001 inch
D—1%e¢ inch
E—1% inch
F—4 inch

Bearing Arbor (A, fig. 162).
For installing bronze bearings in group 2 cranking motors.
C—0.5310 inch #=0.0001 inch
D—1.000 inch *=0.005 inch
E—1inch
F—4 inch

Bearing Arbor (A, fig. 162).
For installing bronze bearings in group 2 cranking motors.
C—0.875 inch *=0.0001 inch
D—1%s inch
E—1143 inch
F—4 inch

Bearing Arbor (A, fig. 162).
For installing bronze bearings in group 3 cranking motors.
C—0.752 inch £0.0001 inch
D—1%e inch
E—1 inch
F—4%Y, inch
c. Tools for Voltage Regulator.
Gages, voltage regulator, wire type (41-G-507)
Tool, point adjusting, voltage regulators (41-T-3383-52)
Tool, spring tension adjusting, voltage regulators, (41-T-3383-55)
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