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INTRODUCTION
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1. SCOPE.

a. The instructions contained in this manual are for the informa-
tion and guidance of personnel charged with the maintenance and
repair of Delco-Remy electrical equipment. These instructions are
supptementary to field and technical manuals prepared for the using
arms. This manual does not contain information which is intended
primarily for the using arms, since such information is available to

.ordnance maintenance personnel in 100-series TM’s or FM’s.

b. This manual contains a description. of, and procedure for
disassembly, inspection, repair, assembly, and test of Delco-Remy
electrical equipment used on ordnance applications.

2. CONTENTS AND ARRANGEMENT OF MANUAL.

a. The chapters in the manual deal with the various electrical
units used on ordnance applications. Thus, chapter 2 covers Gener-
ators; chapter 3, Regulators, and so on, as listed in the table of con-
tents. Each chapter is broken down into sections, which deal with
various constructions and designs of the electrical unit covered in the
chapter. Thus, chapter 2, Generators, is divided into five sections, the
first of which is general. Section IT covers third-brush standard-duty
generators; section III covers Shunt, standard-duty generators; sec-
tion IV covers Third-brush, heavy-duty generators, while section V
covers Shunt, heavy-duty generators, The specifications for each type
of generator are covered in the particular section that deals with that
type generator. All other chapters are similarly arranged.
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3. CONSTRUCTION.

. a. 'The generator is a machine used to convert mechanical energy -

into electrical energy. The generator is so mounted as to be driven by
the engine, and it uses some of the mechanical energy from the engine
to create electrical energy. The generator consists of a field frame with
field coils which produce a magnetic. field, an armature to support

REGULATOR
POINTS

RESISTANCE/
/,O A
3 T

COMMUTATOR

BRUSHES

RA PD 312032

Figure 1-Type One Generator—Externally Grounded
Field Circuit :
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REGULATOR

POINTS 1

RESISTANCE

COMMUTATOR

BRUSHES

RA PD 312033

Figure 2—Type Two Generator—Internally Grounded
Field Circuit

conductors in and rotate conductors through the magnetic field, a
commutator on the armature and stationary brushes on the commu-
tator end head to carry away current induced in armature conductors,
and bearings to support the armature.

4. FUNCTION.

a. The generator has two jobs. It restores to the battery the cur-
rent withdrawn during cranking, thus maintaining the battery in a
charged condition. Secondly, it _carries the connected electrical load
up to the capacity of the generator, when the generator is operating at
speeds at which substantial or maximum generator output is avail-

"able, thus preventing undue or prolonged draining of the battery.

5. WIRING CIRCUITS.

a. Generators are connected internally in two different ways. It
is necessary to understand the two types of wiring circuits, because
each type has its own checking procedure. The checking procedure
for type one does not apply to the checking procedure for type two.

b. Generator output is controlled by varying the field strength.
In third-brush generators the third brush is shifted toward or away
from a main brush to incréase or lower the field strength and thus
increase or lower generator output. In shunt generators (and on many

7
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THIRD
BRUSH

COMMUTATOR

MAIN BRUSHES

RA PD 312034
Figure 3—Third-brush Generator Wiring. Circuit

REGULATOR

’ ; POINTS

RESISTANCE —/

THIRD
BRUSH

COMMUTATOR

" MAIN
BRUSHES

RA PD 312035

Figure 4—-Third-brush Generator Using External Regulation
8 .
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third-brush generators) the field strength is varied by ‘inserting or
removing resistance in the generator field circuit. Inserting resistance
reduces field strength, cuts down generator output. Removing the

resistance increases field strength, permits increased generator output.

e. The part of the circuit in which the resistance is inserted deter-
mines whether the generator is type one or type two. Figure 1 illus-
trates a simplified wiring circuit for type one generator. The field
circuit is connected inside the generator to the insulated brush. Out-
side the generator, the other end of the field circuit is connected to
ground (the return circuit) through a resistance, or through a set of
points. The resistance and set of points are in the regulator, the
operation of which will be detailed in chapter 3.

REGULATOR

/ ? POINTS

THIRD
BRUSH

COMMUTATOR

MAIN
BRUSHES

RA PD 312036

Figure 5—Type Two Third-brush Generator with
External Regulation

d. Figure 2 illustrates a simplified wiring circuit for type two
generator. The field circuit is connected inside the generator to the
grounded brush. Outside the generator, the other end of the field
circuit is connected to the insulated brush through a resistance or
through a set of points.

e. Since the field circuit of type one generator is normally in-
sulated inside the generator (when used with external control or
regulator), while the field circuit of type two generator is normally
grounded inside the generator, two different checking procedures are
required in checking the generators.

o
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6. CONTROL OF OUTPUT.

a. While the control of generator output is usually divided into
two groups for discussion, third brush and external controls, both
actually operate on the same principle. This principle is that increas-
ing the generator field strength increases generator output, while
lowering field strength reduces the output. ;ligure 3 illustrates a
simplified circuit of a third-brush generator of type one. If is classi-
fied as type one because, when used with external regulation, the
grounded side of the field circuit is brought out of the generator (fig.
4). The third-brush generator can also be connected so as to be classi-

BRUSH SPRING

BRUSH HOLDER -

/ BRUSH

Figui'e 6—Swivel-type Brush Holder

RA PD 312037

fied as a type two generator (fig. 5). In this system, the third brush is
positioned near the grounded brush instead of the insulated brush,
and consequently has the same polarity as the grounded brush.

b. The third brush can be used to control generator output by
shifting it toward or away from the-adjacent main brush. The main
brushes are placed in such a position that full generator voltage is
imposed on them. The third brush is back of this position. If the third
brush is moved closer to the main brush, it picks up a greater per-

10
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centage of the total voltage, thus increasing jche genergtor field
strength. This causes a higher output. If the third brush is moved
away from the main. brush, it picks up less of the total voltage, de-
creasing generator field strength and generator output. .

c. The external regulator operates by inserting resistance into the
generator field circuit (figs. 1 and 2) to reduce'ﬁeld strength and
generator output. The regulator does not permit fche generator to
produce a higher output than a ‘generator thhogt a regula}tor. It
merely reduces generator output when full output is not required by
the electrical system.

w_———— """

BRUSH ARM

BRUSH SPRING

BRUSH HOLDER

RA PD 312038

Figure 7—Reaction-type Brush Holder

11




T™ 9-1825A
TM 9-1825A

7
7 . v
" ORDNANCE MAINTENANCE GROUP 1-THIRD-BRUSH, TYPE ONE GENERATORS
ELECTRICAL EQUIPMENT (DELCO-REMY)
CHAPTER 2
GENERATORS (Cont’d) a o
< <
Section I 5 g - 8
: - £ 5 & 2
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7. DESCRIPTION. .

a. The generators in this group are all third-brush typé one
generators, either with or without a cut-out relay or step-voltage

COMMUTATOR

STEP VOLTAGE
BRUSH CONTROL

ARM
AND
BRUSH

COVER BAND

BRUSH

OILER

PLAIN .

BEARING —# z
. < [a]
<
b nd w
) & x
% = [a)
o z
z 4
< %
PULLEY = s
COMMUTATOR BALL’ z 2
END HEAD —a— COMMUTATOR J BEARING 3 3
ARMATURE - ?E'S'E <

COVER BAND THRU HEAD
BOLT

RA PD 312039

Figure 8—Generator with Swivel-type Brush Holders, Terminal
Studs, and Step-voltage Control

12 . 13

Insulating

type Brush Holders,

ield Frame, and Step-voltage Control

ingsin F

Figure 9—Generator with Reaction-
Bushi i
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. control mounted on the frame. The generator may use either a swivel
type brush holder (fig. 6) or a reaction type holder (fig. 7). All of

these generators have a ball bearing in the drive end to support the 2 ’Z z E
armature, and some have a ball bearing in the commutator end. = z & o
Others have a plain bearing in the commutator end. Some generators = w “;-' <
‘have insulating bushings in the field frame through which leads pass i 3 z 0 "‘
from the brush holders to the step-voltage control or cut-out relay Q e e <
terminals. Others have terminal studs that are attached to the field z . <
frame with insulating bushings. Leals.are soldered to the inside ends S 2 2
. of the studs, while the leads from the control or relay are attached to u o :
the studs by clips, washers and nuts. Figures 8 through 11 illustrate s 8 g
these variations. 3 T -
>
2
. -

OILER BRUSH COVER BAND FIELD COIL OILER g 3 o
PLAIN ARMATURE TERMINAL = . 52
BEARING FIELD TERMINAL BALL E g 3F

= = [+
, / BEARING I x8
: >3 @
N I ==
. )
2a
= " T
85
g i ] 8 [=] b hl
—H S Z 1%

S H = ;5 € o

< 2> O =

R H = @ p~ o

[ z ¢ v O
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- v Qg Qo
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N 3 £ O
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TR . $
g £ 52
_ THRU z )
© ARMATURE ° BOLT - 2
> o
COMM. COMMUTATOR DRIVE END 5 % (El)
END HEAD HEAD RA PD 312041 < |

By

Flgure 10—Generator with Reaction-type Brush Holders,
and Terminal Studs

Figure 11

BRUSH

8. CLEANING, INSPECTION, AND TEST.

a. Cleaning. Wipe off excess grease and dirt with a clean cloth.
Do not steam-clean or dip-clean the generator, and avoid getting any
water or cleaner in the generator. Handle generators carefully to avoid
battering or bending terminal studs, cover band, relay or control unit
(where mounted on generator).

b. Inspection. Inspect the generator for damage. Remove cover
band and inspect for sticking or worn brushes, rough, out of-round,

14 ’ : 15

COMMUTATOR END HEAD\
BRUSH ARM

3RD BRUSH CLAMP SCREW %
’\?é
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dirty or burned commutator, or high mica on commutator. Inspect
all visible connections, screws, insulators, terminal studs, leads and
washers. Any apparent defect requires disassembly and correction, as
outlined below.

c. Test. Place generator on the test stand. If it does not operate
correctly, some idea as to the cause of trouble may be obtained by
checking further.

. (1) No GENERATOR OuTpUT. If no output can be obtained from
the generator, remove cover band and check for. sticking brushes,
gummed or burned commutator or other causes of poor contact be-
tween the commutabsr and brushes. Sticking brushes are corrected
by cleaning brush holders and brush arms (replacing bent parts), and

110 VOLT LINE

M

TEST POINTS

FLEXIBLE LEADS
INSULATED HANDLES

‘BULB ‘
‘ : L D
o= . - Ga—
RA PD 13861

Figure 12—Test Points with Tesf Lamp

replacing brushes and brush springs as required. Correct a gummed
or burned commutator (par. 11 a (1)). If the trouble is not readily
apparent, use test lamp, test points, and check further (fig. 12). Test
lamp and test points will detect short circuits, grounds, and open
. circuits. The test points are connected in series with the test lamp
and a source of electricity (110-volt circuit, for example). When the
test points are held together, the lamp lights. Thus a short circuit in
an electrical circuit is indicated by lighting of the test lamp when the
. points are placed across the circuit. Likewise, an open circuit is indi-
cated by failure of the lamp to light when the points are placed from
one to the other end of the circuit.
(a) Test for Grounded Generator. Raise and insulate grounded
brush from the commutator, and check with test points from the “A”
terminal (or lead) to the frame, Where field circuit is grounded inside

- generator, disconnect ground lead before making test. If test lamp

16
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lights, indicating ground, raise third brush from commutator and
check the “A” terminal (or lead) and the “F” terminal (or lead)
separately to determine whether the armature or field \circuit is
grounded. _

(b) Test for Open Field Circuit. Check for open field circuit with
test points from the “F” terminal (or lead) to the third brush holder.
If lamp does not light, field is open. Leads which have broken or

COVER BAND COMMUTATOR FIELD FRAME STEP VOLTAGE
) END HEAD ASSEMBLY CONTROL ASSEMBLY

>QO ~ —— .
&% <TEP VOLTAGE

@m+m; LEADS %

SPACE NER
WASHER RETA

BALL
BEARING
ARMATURE
DRIVE END HEAD
1 2 3 4 5 6 7 8 910
llll]ljllllllllllllll RA PD 312043

Figure 13—Type One Generator Disassembled

connections which have come loose to produce this condition may be
resoldered, using resin flux. If open circuit is inside a field winding,
replace field winding. - '

(c) Test for Shorted Field. Connect a battery and an ammeter in
series with the field circuit to determine field current draw (par. 14).
Proceed with care on this test, since a shorted field will draw a high
current which might damage the ammeter or other equipment. If a
shorted field is found, replace the field.

(d) Open Circuited Armature. An open circuited armature is

17
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usually readily apparent, since this condition causes burned commu- .
tator bars (pars. 10 b (2) and 11 a (2)). '

(e) Test Armature for Short Circuits. Check the armature on a
growler for short circuits'(pal". 10b (3)).-

(2) ExcessivE GENERATOR OUTPUT. Excessive generator output
may result from a grounded generator field coil, or from an exces-
sively advanced third-brush setting. Under some conditions, even a
“normal” third-brush setting and a properly operating step-voltage
control or voltage regulator (where used) will still cause excessive
generator output and battery overcharge. When battery overcharge
is experienced' (as shown by excessive use of water) checks show the
generator third brush is not too far advanced, and the control or

RA PD 40262

POLE SHOES

BALL BEARING BALL DRIVE
RETAINER GASKET BEARING END HEAD

FIELD COILS

WASHER FELT
RETAINER WASHER

RA PD 312044

Figure 14—Drive End Head, Disassembled

Figure 15—Field Frame with Insulating Bushings Disassembled

POLES SHOES SCREWS

regulator is operating correctly, then the third-brush setting should be
somewhat further retarded. Care must be used in making this re-
adjustment, since an excessively low generator output will cause a
run-down battery. The generator output must be such as to just bal-
ance the load requirements, and keep the battery in a charged condi-
tion, without excessive overcharging. The field may be checked for
ground (par. 8 ¢ (1) (a)), and the third-brush setting checked
(par. 13).

(3) UnsTeEADY OR LOW GENERATOR OUTPUT. Unsteady or low
generator output may result from several conditions, as follows:

: 10
1R -

FIELD FRAME
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(a) Loose drive belt.
(b) Sticking brushes, low brush spring tension, dirty commu-

“tator, or other conditions which prevent good contact between

brushes and commutator.

(¢) Commutator which is rough, out-of-round, dirty, or burned
Dirt in the slots or high mica may also cause low or unsteady output.

(4) Noisy GENERATOR. A noisy generator may be caused by
loose mounting, drive pulley, worn or dirty bearings, improperly

,/—FIELD COIL (R.H.)

POLE
FRAME SHOE

TERMINAL
STuD

LEAD ASSEMBLY
WITH STUD

o TERMINAL
NUTS,

Q | lockwasHers,

@ | PN WASHERS
AND INSULATORS

0
o
o
]
o
o

POLE
SHOE
SCREW

RA PD 312045

Figure 16—Field Frame with Terminal Studs Disassembled

seated brushes, or bent brush holder. Tighten mounting, pulleyt re-
place bearings, seat brushes, or replace brush holders as required.

9. DISASSEMBLY.
a. Disassembly Into Main Subassemblies (fig. 13).

(1) Detach relay or step-voltage control (where present) by dis-
connecting leads and removing attaching screws and washers.

20 .
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(2) Remove cover band by snapping back catch or loosening
screw according to attaching arrangement.

(3) Disconnect insulated brush and third brush leads by removing
screws and washers.

(4) Detach commutator end head assembly by removing two

through bolts and washers. Loosen end head with a soft hammer if
necessary.

(5) Detach field frame, using soft hammer to loosen if necessary.

(6) Separate armature and drive end head. Place armature in soft
jaws of a vise, and remove pulley or gear nut (where present). Pull

“POLE SHOE
SCREW. DRIV

Figure 17—Using Pole Shoe Screwdriver fo Remove
Pole Shoe Screws

pulley or gear with a puller, then slip off drive end head. It may be
necessary to press the armature out of drive end head in an arbor
press. Remove collar from out31de of head, and washer from arma-

ture shaft.
b. Disassembly of Drive End Head (fig. 14).

(1) Detach bearing retainer by removing screws and washers.
Remove gasket and ball bearing. Press out bearing if necessary with
arbor press. Support inner race where possible.

21
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1

CLAMP
SCREW

PLATE
CLAMP

RA PD 312111

Figure 1 8—Commutator End Head with Plain Bearing and Swivel-fype Brush Holders, Disassembled
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(2) Inner retainer and felt washer may be pressed out of end
head if necessary. NOTE: Some generators use a sealed type ball
bearing which does not require gaskets or felt retainers. .

c¢. Disassembly of Field Frame. Some field frames have terminal
studs held in place by washers and nuts (figs. 11 and 16), while others
use insulating bushings through which leads pass (figs. 9 and 15).

(1) Detach terminal studs (where present) by removing nuts,
washers, and insulators. “F” terminal stud has field coil lead soldered
to it (fig. 16). :

(2) Where leads pass through bushings in field frame, unsolder
clips to pull leads through frame (fig. 15).

(3) Remove field coils by taking out pole shoe screws with pole
shoe screwdriver (fig. 17). Some pole shoes have one screw (fig. 8),
while others have two (fig. 11). NOTE: Some field coils are varnished

THIRD BRUSH
COMMUTATOR END HEAD
END COVER

[e]
MAIN BRUSH s
PLATE ASSEMBLY “

ar i E}
PR

THIRD BRUSH
PLATE ASSEMBLY

GASKET
SPACE WASHER

BRUSH ARM/

i W BrusH sPRING
Ve

N PLATE CLAMP
G

RA PD 312047

Figure 19—Commutator End Head with Plain Bearing and
Reaction-type Brush Holders, Disassembled

and baked in place in the field frame and cannot be removed. If field
coils are baked in place, they are not serviceable separately. Defective
field coils require replacement of field and frame assembly.

d. Disassembly of Commutator End Head. Disassembled views
of the three types of commutator end heads used in group one gener-
ators are shown in figures 18, 19 and 20.

(1) Disassemble type shown in figure 18 by detaching end cover
and gasket, grounded brush lead attaching screw, brush arms and

springs, and third brush plate. Remove brush arms, with springs,

23
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RA PD 312048

Figure 20—Commutator End Head with Ball Bearing and Reaction-fype Brush Holders, Disassembled
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by lifting ends of springs over stop pins. Detach third brush plate
by pushing plate spring attaching pin out with Ig-inch punch and
then loosening third brush clamp by backing out screw. If bearing
requires replacement, press out in arbor press.

(2) Disassemble type shown in figure 19 by detaching end cover
and gasket, grounded brush lead attaching screw, brushes, brush
springs and arms, main and third brush plates. Raise brush arms
to lift brushes from holders, iift ends of springs over spring stops
and slip brush arms, springs and washers off pins. Detach main and

STEEL STRIP HELD OVER SLOT IN ARMATURE
. ROTATE ARMATURE SLOWLY

WINDING

WIRES CONNECTED TO 110-VOLT A. C. LINE
RA PD 13863

Figure 21—Testing Armature on Growler (17-G-5940)

third brush plates by backing out attaching screws. Press out old
bearing in arbor press if it requires replacement.

(3) Disassemble type shown in figure 20 by same process outlined
for type shown in figure 19, except that ball bearing retainer and
felt washer in end head may also be removed. NOTE: Some gener-
ators use a sealed type ball bearing which does not require gaskets
or felt retainers.

25
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10. CLEANING, INSPECTION, AND TEST OF PARTS.

a. Gene‘ral_. After disassembly, clean and examine all parts, and
replac; d_efectxve parts. The procedure of cleaning and inspecting
parts is given in following subparagraphs.

b. Arlpature. Do not clean the armature by any degreasing
method,_ since this would damage the insulation and ruin the arma-
turé. Wipe with a clean cloth slightly dampened with dry-cleaning

‘ solvent. If commutator is rough, out-of-round, worn, has high mica,
filled slots, or is burned, it must be turned down in a lathe (fig. 23),

BRUSH SEATING

HONE

Figure 22—-Using Brush Seating Hone (41-H-2387) fo
’ Seat Brushes

and the mica undercut (fig. 24), (par. 11 a (1)). Check armature
for ground, open or short circuit as follows:

(1) GRroOuUND. Check with test lamp and test points from the
commutator to the armature shaft or lamination. If test lamp lights,

indiqating ground, and if the ground is not readily apparent and
repairable, the armature must be replaced.

'(2) O?I?N. An open-circuited armature is easily detectable, since
this condition produces badly burned commutator bars. The bars
connected to the open coils in the armature soon burn, since every
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time they pass under the brushes they interrupt a flow of current
so that heavy arcing occurs. If the bars are not too badly burned,
the armature may often be saved (par. 11 a (2)).

-(3) SHORT. A shorted armature may be detected on a growler
(17-G-5940) (fig. 21). The growler is a strong electromagnet con-
nected to a source of alternating current. When a shorted armature

_is placed on the growler, and a hacksaw blade held above the

shorted coils in the armature, the blade will be alternately attracted
to and repelled from the armature. This causes the blade to buzz
against the armature. Before discarding an armature testing shorted,
inspect the commutator slots carefully, since copper or brush dust
sometimes collects in the slots and shorts adjacent bars. :

e. Fields. Do not clean fields by any degreasing method, since
this would damage the insulation and ruin the coils. Clean by wiping.
with a clean, dry cloth. Be careful in handling the coil assembly to
avoid breaking or weakening the connecting lead between the two
coils. Test the field current draw by connecting battery and an
ammeter in series with the two field leads. The current draw is given
in the specifications table (par. 14). Replace coils if they do not
meet specifications. The field insulation must be in good condition.
If it is charred or worn away so that the wire is exposed, it is some-
times possible to rewrap the coils. All soldered connections must be
made with the use of rosin flux. If the terminal stud or clip is dam-
aged, replace it.

d. Brushes. If the brushes are worn down to less than half their
original length, they must be replaced. Make sure that the pigtail
leads (where present) are firmly in place in the brushes and that
the clips are properly soldered to the leads. Seat new brushes with
a brush seating hone (41-H-2387) (fig. 22). The brush seating stone
is an abrasive material which, held against a revolving comrhutator,
disintegrates, carries under the brushes, and seats them within one

to two seconds.

e. Brush Springs. The brush springs must have sufficient tension
to provide the proper pressure between the brushes and commutator
after the unit is assembled. Check this during reassembly after
assembling the brushes, brush springs, and arms to the commutator

" end frame. Place the commutator in position in the end frame, and

then check with a spring gage the amount of pull required to raise
the brush arms from the brushes. Replace springs if tension is not
correct. (See specification table, par. 14.)

f. Bearings. Replace plain bearings if worn. If ball bearings
appear to roll roughly, or sloppily, replace them. Otherwise, clean
the ball bearings (if not of the sealed type) by rotating them in
dry-cleaning solvent, drying them with air, and immediately relubri-
cating with ball bearing grease. Never attemnt to clean sealed ball
bearings, but replace them if they appear defective. After new plain
bearing is installed, it must have oil lead drilled in side for oil wick,
and must then be machined to size. Remove all cuttings from oil
well, and install new wick.
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g. 'Brush Rings. If the brush rings, brush arm pins, brush holders,
or spring stop pins are damaged (bent, warped, cracked, insulation
l?urned, etc.), replace brush ring. The rings are of riveted construc-

tion, so that they must be serviced as units.

h. Miscellaneous. Replace any defective insulator, screw, washer
!ead, stud, retainer, plate, etc. Cracked, bent, battered, worn, burned’
insulators and washers are defective. Screws or studs that are bent,

" 'battered, broken, or that have crossed or damaged threads, are de-

fective. Leads that have broken strands or badly frayed insulation,
are defective.

COMMUTATOR

Figure 23—Turning Commutator in Lathe

11. REPAIR OF PARTS.

a. Armature. Conditions in the armature requiring repair are:
) (1) CoMMUTATOR WORN, DIRTY, ROUGH, ETC. If the commutator
is worn, out-of-round, has high mica, filled slots, burned spots, or
is rough, place the armature in a lathe and turn down the com-
mutator (fig. 23). Make cut no deeper than necessary. If it is neces-
sary to turn the commutator down so much that the ends of the
commutator segments are less than 144 inch thick, discard the arma-
ture. When the ends of the segments are less than 144 inch thick,
the commutator bars are so thin that they will not have sufficient
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strength to retain their shape at high speed. Undercut mica Y35 inch,
using undercutter (41-U-300) and armature turning kit (41-A-75)
(fig. 24).

(2) ARMATURE OPEN. Some bars badly burned, with other bars
fairly clean, indicates an open-circuited armature. The open circuit
will usually be found at the commutator riser bars and is often a
result of generator overload. Excessively high generator output re-
sulting from a too advanced third brush adjustment will cause gener-
ator overload. If the bars are not too badly burned the armature
may sometimes be saved by resoldering the leads in the riser bars,

using rosin flux, turning the commutator down, and undercutting

COMMUTATOR

% COMMUTATOR

START GROOVE IN MICA UNDERCUT MICA WITH PIECE
WITH 3 CORNERED FILE. OF HACKSAW BLADE.

. MICA% 22 E ; SEGMENTS é éMICA

RIGHT WAY WRONG WAY

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

UNDERCUTTING MICA

MICA MUST BE CUT AWAY
CLEAN BETWEEN SEGMENTS.

RA PD 40198

Figure 24—-Undercutting Mica with Hacksaw Blade -

the mica. Make sure the third brush is adjusted according to
specifications.

b. Fields. Conditions in the field coils requiring repair are:

(1) FiELD INSULATION DEFECTIVE. If the field insulation is
charred or worn away so the field circuit is, or could become,

" grounded, it may sometimes be repaired by rewrapping the field

coils. This operation must be executed with care and neatness, since
excessive bulkiness of the wrappings will prevent reassembling the
coils under the pole shoes in the proper manner. Make all soldered
connections with the use of rosin flux.

(2) CONNECTIONS DEFECTIVE. If connections between coils to
clips or studs are defective, resolder, using rosin flux. CAUTION:
Never use acid flux on electrical connections.
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12. ASSEMBLY OF GENERATOR. ;

a. Assembly of Commutator End Piead. The three types of

commutator. end heads (figs. 18 through 20) require somewhat differ-
ent assembling procedures.

(1) Assemble type shown in figure 18 as follows:
(a) Replace bearing (par. 10 f).

.( b )‘ Attac;h tl'lird brush plate by driving in the spring attaching
pin with spring in place, and then tighten screw holding the clamp.

POLE SHOE|
SPREADER

Figure 25—Using Pole Shoe Spreader

(c) ) Install brush arms with springs. Lift ends of springs up over
stop pins.

(d) Connect grounded brush lead with screw and washer.

(e) Attach end cover and gasket with screws and washers.

(2) Assemble type shown in figure 19 as follows:

(a) Replace bearing (par. 10 f).

(b) At_tach main and third brush plates with screws and washers.

(c) Install brush arms, washers, and springs. Lift ends of springs
over stops. :

(d) Attach grounded brush lead to holder.
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(e) Install brushes after end head is attached to field frame.
(f) Attach end cover and gasket.

(3) . Assembly of type shown in figure 20 is same as for type
shown in figure 19 except that ball bearing retainer and felt washer
(where used) are installed before ball bearing, end plate and gasket.

b. Assembly of Field Frame Varies Somewhat According to
Type (figs. 9, 11, 15 and 16). o

(1) Attach field coils with pole shoes and screws, using pole
shoe screwdriver (fig. 17) and holding shoes in position in a manner
similar to that shown in figure 25.

(2) On type with leads passing through bushings in field frame,
push leads through and fasten and solder clips to ends (fig. 15).

(3) On type with terminal studs, attach with insulators, washers,
and nuts. ,

c. Assembl_p Drive End Head. '
(1) Install'inner retainer and gasket (where used).
(2) Install bearing and secure with gasket and retainer.

d. Assemble Generator From Component Subassemblies (fig.
13). - -

(1) Place washer on armature shaft, press drive end head on in
arbor press. Install collar, press pulley or gear on, and secure with
washer and nut (also cotter pin if used).

(2) - Place field frame on assembly, alining dowel pin with holes,
and then attach commutator end head with through bolts, alining
dowel pins and holes.

(3) Install brushes if not already in place, and connect insulated
brush and third brush leads with screws and washers. )

(4) Put cover band in place.

(5) Attach relay or step-voltage control and connect leads to
terminals.

e. Install safety wire through holes in screws and twist ends
together. Where safety wire is used inside the generator, on retainer
plate screws of similar places, the safety wire must be installed
before final assembly.

13. TESTS AND ADJUSTMENTS.

a. Mount generator on test stand, connect to test stand ammeter
and voltmeter. Connect ammeter leads to generator “A” terminal
and ground generator “F” terminal with a jumper lead if it is not
connected to ground inside the generator. Operate generator at speed
at which maximum output is obtained (par..14). If output exceeds
rated output with generator cold, immediately remove cover band,

. loosen third brush ring lock screw in commutator end head and

move third brush away from main brush to reduce output to rated
output.

b. Generator output at specified voltage must be checked. If
specified voltage cannot be attained, insert ¥ ohm variable re-
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b. Fits and Tolerances.

GROUP I GENERATORS~FITS AND TOLERANCES Section 1l

Nomenclature: : GROUP "—TWO-BRUSH, TYPE ONE OR
C.E.—Commutator End : -
Comm Diam—Commutator Diameter TYPE TWO GENERATORS
D.E.—Drive End :
I.D.—Inside Diameter M Paragraph
O.D.—Outside Diameter ‘Description ........... R PP 15
Brush Longth (inch) p— BEARINGS %Cl'eaning, inspection, and test.. ... ..... ... .. .. ... .. ... ... 16
Model Main Brush  Third Brush  Diam (inch) CE pg, Disassembly ........ ... 17
_ ‘Cleaning, inspection, and test of parts. .. ... ....... ... ... 18
. ' 948-R 366 8% 1.800 - a c Repair of Parts . .......... ..o 19
o 960-C 134 2346 1.800 a c  Assembly of generator ................ ..o 20
968-R 136 236 1.800 a c Tests and adjustments ......... .. e 21
1100452 136 B .1.800 a ¢ [Fits, tolerances, and data.................cco.oiiiiiiiii... 22
1100456 134 26 1.800 a c
1100459 134 7 1.800 a ¢ _ 115. DESCRIPTION.
1101354 4 174 1.800 a c a. The generators in this group are all two-brush, shunt units,
1101374 347 - 34 1.800 a c ‘either type one or type two (figs. 1 and 2). All use reaction type
1101382 34 174, 1.800 a c ! brush holders, have ball bearings in the drive end and operate with
1101662 34 % 1’800 d lseparately mounted currént and voltage regulators. Some use plain,
1101675 34 34 ’ a ‘others ball bearings in the commutator end. Ball bearings may or
34 34 1.800 b c may not be the sealed type. One type uses a terminal box to provide
1101681 34 34 1.800 c d for radio interference shielding (fig. 27). Another has a bracket for
1101714 3 234 1.800 a e ‘mounting a radio interference filter to the field frame (fig. 26).
1101747 34 34 1.800 a c ‘Figures 26 through 33 illustrate variations of construction to be
1101751 - 134 2 1.800 a c found in this group of generators.
1102423 A3 23 :
1102527 ;‘i ;ﬁ i'ggg a ° | 16. CLEANING, INSPECTION, AND TEST.
4 . c
1105377 134 2% . 9.187 c d a., Clean Generator. Refer to paragraph 8 a.
1105380 134 234, - 2.187 c d b. Inspect Generator. Refer to paragraph 8 b.
1105381 134 24, 1 2.187 c* c “e. Test. .
1105753 134 234, 2.187 c c (1) No Ovurrpurt. If the generator is placed on test-stand and does
1105755 134 284 2.187 c c i not produce any output, remove cover band and check for sticking
1105764 134 23 2.187 c c ' brushes, gummed or burned commutator or for other causes of
1106257 13 2332 2’ 1 - poor contact between commutator and brushes. Correct sticking
: 16 % .187 ¢ ¢ ' brushes by cleaning brush holders and brush arms (replacing if
a—Plain Bearing LD. 0.562-0.563, shaft 0.5605-0.5610. ' bent) and replacing brushes and springs as req_uired. COI‘I:eCt gummed
b—Ball Bearing 1.D.—0.4724, O.D. 1.2508, Shaft 04716-0.4722, End Head, or burned commutator (par. 11 a). If trouble is not readily apparent,
1.2600-1.2605. test further as below. Testing procedure is different for type one
c—Ball Bearing LD, 0.6693, 0.D. 1.5748, Shaft, 0.6684-0.6600, End Head 1.575-/ and type two generators (figs. 1 and 2).
d—Balllslggann LD. 0.7874, O.D. 1.850 4, Shaft 0.7865-0.7 4 . (a) Type One. (Uses regulator shown in figure 72.) Test for
1.8513. g ’ att 0. ~0.7871, End Head, 1.8508- grounded generator by raising and insulating grounded brush from
e—Ball Bearing LD. 0.9843, 0.D. 2.4409, Shaft 0.9836-0.9841, End Head 2.4411- COMmutator and checking with test points from “A” terminal to
; 2.4419. ‘ frame. If test lamp lights, indicating ground, raise other brush and
£ *Shaft—.6691-.6696 " check field circuit (“F” terminal to frame) and commutator sepa-
34 ] ' _ ’ 35
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PULLEY
COMMUTATOR ARMATURE FAN
THRU BOLT
POLE SHOE DRIVE END
HEAD
v
COVER BAND FIELD COIL
RA PD 312052
Figure 26—Two-brush Shunt Generator with Sealed Ball Bearings and Reaction Brush Holders
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COMMUTATOR END HEAD - THRU BOLT ARMATURE TERMINAL
. \ ARMATURE
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Q BRUSH

SEALED BALL BEARING

COMMUTATOR DRIVE END HEAD
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' Figure 27—~Two-brush Shunt Generafor with Sealed Ball Bearings,
Reaction Brush Holders, and Terminal Box

SEALED BALL BEARING

FIELD COIL RA PD 312053

(AW3¥-0>13a@) INIWdINOI TVIINLIITA
IDNVNILNIVW IDNVNQJO

SYOLVYINIO OML IdAL YO INO 3IdAL ‘HSNYE-OMI—il dNOYO

91
YeZe1-6 WI

91
VS§Z8L-6 Wi




(f,'

™ 9-1825A
16

- ORDNANCE. MAINTENANCE
ELECTRICAL EQUIPMENT (DELCO-REMY)

taken to avoid damaging ammeter or other equipment. See specifi-

cation table (par. 22) for normal current draw. If shorted field isi

found, replace it. An open circuited armature is usually readily

apparent since this condition causes burned commutator bars (pars.; .
10 b (2) and 11 a (2)). Test armature for short circuits on growler|

(par 10 b (3)).

COMMUTATOR FIELD FRAME
COVER END HEAD ASSEMBLY
BAND 7 ASSEMBLY 7

THRU o .
. BOLTS a DRIVE
. @Bmm e END HEAD 7
o BEARING

RETAINER £

ARMATURE
ASSEMBLY

BEARING

RA PD 312054

Figure 28—Disassembled View of Generator Shown in Figure 26|

(b) Type Two. (Uses regulator shown in figure 82.) Test for{
grounded armature by raising and insulating the grounded brush}
from the commutator and checking with test points from “A” termi-§
nal to frame, If test lamp lights, raise other brush and check “A”f
terminal and commutator separately. Test for grounded field by dis-;
connecting field lead from grounded brush or frame and checking}
from “F” terminal to frame. Check field circuit for open ‘with test}
" -points from “F” terminal to field lead disconnected in previous test.
Test for shorted field with battery and ammeter connected in series:
with field circuit. A shorted field will draw excessive current, sof
care must be used to avoid damage to ammeter and other equipment.§
See specification tables for normal current draw (par. 22). If shorted}
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field is found, replace. An open circuited armature is usually readily
rately. Test for open field circuit with test points from “A’ to “F”
terminals. If lamp does not light, circuit is open. Test for shorted;
field circuit with battery and ammeter connected in series with ﬁeld?j
circuit. A shorted field will draw excessive current, so care must be

apparent since this condition causes burned commutator bars (pars.
10 b (2) and 11 a (2)). Test armature for short circuits on growler
(par. 10 b (3)).

(2) EXCESSIVE GENERATOR OuTpPUT. All shunt generators will
produce excessive output without regulation. If generator produces
excessive output with proper regulator properly connected to the
generator, check further according to generator type.

TERMINAL
BOX COVER

COMMUTATOR ? °
END HEAD i
ASSEMBLY

OVER BAND
¢ FIELD FRAME

ASSEMBLY

ARMATURE s

BEARING
RETAINER

~BALL Z \
BEARING “DRIVE END FAN AND PULLEY
) HEAD ASSEMBLY

RA PD 312055
Figure 29—Disassembled View of Generator Shown in Figure 27

(a) Type One. This generator (fig. 1) will produce excessive
output if the generator has an internally grounded field circuit that
prevents regulator from inserting resistance into the generator field
circuit in normal manner. Check by raising brushes from commu-
tator and placing test points on frame and “F” terminal. If lamp

.. lights, generator field circuit is grounded.

(b) Type Two. This generator (fig. 2) may produce excessive
output due to an internal short that prevents regulator operation
from inserting resistance into generator field circuit (rare). The
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~short would have to be between the insulated brush and “F” terminal} -

end of the field circuit to produce this resuilt.

(3). UNSTEADY OR Low OUTPUT. Refer to paragraph 8 e 3).
(4) Noisy GENERATOR. Refer to paragraph 8 ¢ (4).

FIELD FRAME
POLE SHOE FIELD COIL

PLATE SUPPORT

17. DISASSEMBLY. _
a. Disassembly Into Main Subassemblies (figs. 28 and 29).

(1) Remove cover band by snapping back catch or loosening
screw according to attaching arrangement.

(2) Disconnect leads from brush holders.

POLE SHOE

. FIELD COILs FIELD FRAME

RA PD 40197

Figure 31—Field Frame with Terminal Box, Disassembled

3

/ BRUSH
%/_ SPACE WASHER

BRUSH SPRING

TERMINAL STUD INSULATORS,
LOCK CLIPS, WASHERS AND NUTS

998 | j ok

POLE SHOE SCREWS ‘s0s0c00eFon
800 CoFOR

COMMUTATOR
END HEAD -

FILTER
BRACKET

Cmys

G gs

STUD AND LEAD ASSY W STUD b BRUSH ARM

RA PD 312056 | A » . 4
' END COVER &y oA BEARING (

SPACE WASHER

Figure 30—Field Frame, Disassembled

(3) Detach commutator end head by removing two through bolts “;'

and washers. Tap with soft hammer to loosen, if necessary. gfg?:
(4) Detach field frame, using soft hammer if necessary to loosen. ASSEMBLY . 6

(5) Separate armature and drive end head by placing armature £
in soft jaws of vise and removing pulley or gear nut, pulling pulley f
or gear with puller, and slipping off drive end head. Use arbor press
if end head does not come off easily. &

b. Disassembly of Drive End Head. Disassemble the drive end §
head with sealed ball bearing (figs. 28 and 29) by removing retainer
and ‘screws, and pressing out bearing. Support inner race where pos-
sible. Where bearing is not sealed (fig. 14), inner retainer and felt §
washer may also be removed.

RA PD 312057

Figure 32—-Commutator End Head with Detachable Brush
Plate, Disassembled
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COMMUTATOR
END HEAD

SPACE
WASHER

Figure 33—Commutator End Head with Riveted
Construction, Disassembled

c. Disassembly of Field Frame (figs. 30 and 31).

.(1) Op frame with terminal box (fig. 31) disassemble box, noting &
relationship of box outlet and terminal studs with frame so they can ¢

be reassembled in same relationship.
(a) - Detach cover (fig. 29) by removing two screws.

(b) Remove nuts and washers from “A” and “F” terminals, and }

. bush studs out of fiber mounting plate.

. (c¢) Remove four screws and washers holding plate and support
in place. If fiber plate requires replacement, press it out of support.
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- (2) On other types, detach terminal studs from frame by remov-
ing nuts and washers. '

(3) On all types, remove field coils by taking out pole shoe
screws with pole shoe screwdriver (fig. 17). NOTE: Some field coils
are varnished and baked in place in the field frame and cannot be

- <removed. If field coils are baked in place, they are not serviceable
- separately, and defective field coils require replacement of the field

and frame assembly.

d. Disassemble Commutator End Head. One type of com-
mutator end head has a detachable brush ring (fig. 32), while
another has the brush holders riveted to, the end head (fig. 33).
Ball bearing may or may not be of the sealed type.

(1) Where brush ring is detachable (fig. 32), remove screws to
detach. On all types, remove brush arms and springs by lifting.ends
of springs over stops. Arms, springs, and washers, will then slide off
pins.

(2) Remove bearing by detaching retainer and gasket. NOTE:
Bearing sometimes remains on armature shaft when commutator end
head is removed. It may be left on shaft if not defective.

18. CLEANING, INSPECTION, AND TEST OF PARTS.

a. Refer to paragraph 10.

19. REPAIR OF PARTS.
a. Refer to paragraph 11.

20. ASSEMBLY OF GENERATOR.

-a. Assemble Commutator End Head (figs. 32 and 33).

(1) Install bearing, attach brush ring (where detached), and in-
stall brush arms, springs, and washers. Lift ‘ends of springs over stops. -
Install retainer and gasket (where used).

b. Assemble Field Frame (figs. 30 and 31).

(1) Install field coils and pole shoes with pole shoe screws, using
pole shoe screwdriver. (fig. 17) and pole shoe spreader (fig. 25).

(2)- On type with terminal studs (fig. 30), install terminal studs
and secure with insulators, washers, and nuts.

(3) On type with terminal box (fig. 31), attach terminal box
fiber plate and support to base with four screws and washers. Rela-
tionship of terminals to the shield fitting (fig. 34) varies on some
units. NOTE: Relationship before disassembly must be noted so

terminals can be located correctly on reassembly. Shield fitting must
point away from mounting base.

¢. Assemble Drive End Head (figs. 28 and 29). Install bearing
and retainer with felt washer (where used).

d. Assemble Generator (figs. 28 and 29).
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(1) Press the drive end head on the armature shaft, fir ippi
3 t
_ .washer on shaft (if used). : = slipping

‘(2) Press on pulley (first slipping on collar if used), and secure |
with washer and nut. If cotter pin is used, install it through nut and !
armature shaft hole. Hold armature- in soft jaws of vise while tight- ¢

ening nut.

(3) Aline holes and dowel, and put field frame in place.

. (4) Install commutator end head, alining dowel and holes. Secure ”

assembly with bolts and washers.
TERMINAL SHIELD

" FIELD TERMINAL N
( -.\\
ARMATURE TERMINAL _\

\_ MOUNTING BRACKET

RA PD 312059

Figure 34—Terminal Arrangement in Terminal Box

(5) Connect leads to brush holders.

(6) Attach cover band. '

e. Installing Safety Wire. Install safety wire through holes in
screws (where present), and twist ends together. Where safety wire
is used inside generator, on retainer plate screws, or terminal box
mounting screws, the safety wire must be installed before final

-assembly.

44

TM 9-1825A
21-22

GROUP II-TWO-BRUSH, TYPE ONE OR TYPE TWO GENERATORS
21. TESTS AND ADJUSTMENTS. '

a. Mount generator on test stand, connect to test stand ammeter
and voltmeter. Connect ammeter lead to generator “A” terminal
and ground generator “F” terminal with a jumper lead if generator .
is type one (fig. 1). If generator is type two (fig. 2), connect jumper
lead between “A” and “F” terminals. Increase speed and see if
output can increase to rated maximum (par. 22). NOTE: A shunt
generator operated without regulation will produce excessive output
at intermediate and high speed. Failure to operate correctly necessi-
tates further checking as outlined in paragraph 16 c.

22, F ITS, TOLERANCES, AND DATA.
“a. Test Data.
TEST SPECIFICATIONS FOR GROUP II _GENERATORS

- Brush .
Model Rotation Temsion Field Current COLD OUTPUTY Approx
No. (oz) at 6 Volts Amps Volts RPM
916-G C 25 1.25-1.45% 17 14.5-14.75 1250
934-D cC 25 1.25-1.45%* 17 14.5-14.75 1250
934-F C 25 1.7-2.0 26 8.1-8.3 1325
934-T C 25 1.25-1.45* 17 14.5-14.75 1250
1102667 C 25 1.67-1.82 30 8.0 1750
1102670 C 25 1.67-1.82 30 8.0 1750
1102673 C 25 1.67-1.82 30 8.0 1750
1102674 C 25 1.67-1.82 30 8.0 1750
1102678 C 25 1.67-1.82 30 8.0 1750
1102690 C 25 1.67-1.82 30 8.0 1750
1102691 C 25 1.67-1.82 30 8.0 1750
1102953 C 25 1.6-1.7* 18 15.0 1480
1102955 C 25 1.6-1.7*% 18 15.0 1480
1102956 cC 25 1.6-1.7* 18 15.0 1480
1102957 cC 25 1.6~1.7* 18 15.0 1480
1105202 C 25 1.1-2.0% 11 15.0 1175®
1105529 C 25 1.7-2.0 28 . 80 1400
1105530 C 25 '1.7-2.0 28 8.0 ’ 1400
1105734 C 25 1.25-1.45% 17 14.5~14.75 1250
1105778 cC 25 1.25-1.45% 17 14.5-14.75 1250
1105780 C 25 1.25-1.45% = 17 14.5-14.75 1250
1105854 C 25 1.7-1.9 25 8.0 1150
1105859 C 25 1.7-1.9 25 8.0 1150
1105860 C 25 1.82-1.94 40 8.0 1850
1105861 C 25 1.82-1.94 40 8.0 1850
1105862 C 25 1.70-1.90 25 8.0 1150
1105863 C 25 1.82-1.94 40 8.0 - 1850
1105864 C 25 1.82-1.94 40 8.0 1850
1105866 C 25 1.70-1.90 25 8.0 1150
1105867 C 25 1.82-1.94 40 8.0 1850
1105868 C 25 1.70-1.90 25 8.0 1150

*Field current at 12 volts.

®Hot output 11 amps 15.0 volts 1550 rpm.

{Output at given speed—not necessarily maximum output. Maximum output con-
trolled by current regulator. .
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ELECTRICAL EQUIPMENT (DELCO-REMY) . b. Fits and Tolerances.
TEST SPECIFICATIONS (Contd) - : GROUP II GENERATORS—FITS AND TOLERANCES
Brush - Nomenclature:
Model Rotation Tension Field Current COLP OuTPUT} Approx 3 C.E.—Commutator End .
~  Ne. {oz) at 6 Volts Amps Volts RPM : . Comm Diam—Commutator Diameter
- - : D.E.—Drive End
1105902 c 25 1.1-1.2* 26 15.0 1500 1.D.—Inside Diameter -
1105903 c 25  11-1.2% 26 15.0 1500 L 0.D.—Outside Diameter
1105906 c 25 1.1-1.2% .26 15.0 1500 :
1106403 C 25 1.77-2.0 35 8.0 - 1040 : Brush " Comm BEARINGS
1106408 C 25 1.77-2.0 35 8.0 1040 i Model tength Diam c bE
1106453 c 25 1.2-1.26* 16 15.0 1050 - (inch) (inch) £
1106454 cc 25 1.2-1.26* 16 15.0 1050 -'
1106457 c 25 1.2-1.27* 50 13.0 2500 916-G 134 2.187 a. c
1106458 C 25 1.40-1.48* 50 13.0 2750 ' 034-D 134 2.187 a c
1106459 Cc 25 1.40-1.48* 50 13.0 2750 934-F 134 . 2.187 a c
1106501 © C 25 0.78-0.844 10 32.5 1080 . 934-T 134 2.187 a d
1106502 c 25 0.58~0.631 10 26.0 1200 { 1102667 157 1.800 b b
1106503 cc 25 0.58-0.631 10 26.0 1200 1 1505 1.800 b b
1106504 C ' 25  0.58-0.63t 10 26.0 1200 : 1102670 Ao : b b
1106505 cc 25  0.58-0.63F .10 26.0 1200 1 1102673 . 5% . 1.800 b
1106506 C 25 0.58-0.631 10 26.0 1200 1102674 154 1.800 b
1106507 cc 25 0.58-0.631 10 26.0 1200 : 1102678 134 1.800 b b
1106539 C 25 0.8-0.897 12 26.0 1200. 1 1102690 1546 1.800 a ¢
1106540 C 25 0.59-0.631 15 26.0 1390 1102691 154 1.800 b b
1106541 cc 25 0.49-0.534 10 35.0 1175-1225 | 1102953 154 1.800 b b
1106542 C 25 0.49-0.534 10 35.0 1175-1225 | 1102955 154 1.800 b b
1106543 c 25 0.59-0.63 12 26.0 1200 : 1102956 134 1.800 b b
1106544 c 25 0.78-0.84 10 35.0 1000 , 1102957 130 1.800 a ¢
: 7 (o4
*Field current at 12 volts 2 1105202 lﬁ 1.800 2 c
s . 1105529 3 2.187 a
{Field current at 24 volts 13 2.187 a c
AField current at 32 volts ) S 1105530 1/16 : c
JOutput at given speed—not necessarily maximum output. Maximum output 1105734 3/16 R 2.187 a
controlled by current regulator. _ 1105778 134 2.187 a c
' 1105780 134 2.187 a d
1105854 154 1.800 b a
1105859 154 1.800 a c
1105860 154 1.800 a a
1105861 134 1.800° a a
1105862 1345 1.800 a a
\ 1105863 154 1.800 a a
1105864 154 1.800 a a
1105866 134 : 1_.800 a a
1105867 134 1.800 a a
1105868 1346 1.800 a a
1105902 134 1.800 a a
1105903 154 1.800 a a
a—Ball Bearing I.D. 0.6693, O.D. 1.5748, Shaft 0.6684-0.6690, End Head 1.576.
b—Plain Bearing I.D. 0.562-0.563, Shaft 0.5605-0.5610.
c—Ball Bearing I.D. 0.7274, O.D. 1.8504, Shaft 0.7865-0.7871, End Head 1.8508-
1.8513. o :
d—Ball Bearing 1.D. 0.9843, O.D. 2.4409, Shaft 0.9836-.09841, End Head 2.4411~-
) : 2.4419.
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GROUP II GENERATORS—-FITS AND TOLERANCES (Cont'd) |

Brush m

Model Length cl;;:‘m BEARINGS
(inch) (inch) C.E. D.E
1105906 * 134 1.800 a d
1106403 134 2.187 a d
: 1106408 134 2.187 a. d
- 1106453 134 2.187 a d
1106454 B 2.187 a d
1106457 134 2.187 a e
1106458 134 2.187 a e
1106459 134 2.187 a e
1106501 134 2.187 a d
1106502 134 2.187 a d
1106503 E7A 2.187 a d
1106504 o oBg 2.187 a d
1106505 1346 2.187 a d
1106506 1B 2.187 a d
1106507 134 2.187 a d
1106539 g - 1.800 a £
1106540 134 2.187 a d
1106541 134 2.187 a d
1106542 134 2.187 a d
1106543 134 2.187 a d
1106544 134 2.187 a d

d—Ball Bearing I.D. 0.9843, O.D. 2.4409, Shaft 0.9836-0.9841, End Head 2.4411-
2.4419. )

2.0481.
2.0481.
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a—Ball Bearing 1.D, 0.6693, O.D. 1.5748, Shaft 0.6684-0.6690, End Head 1.576. ‘,

e—Ball Bearing 1.D. 0.7874, O.D. 2.0472, Shaft 0.7865-0.7871, End Head 2.0475-
f—Ball Bearing I.D.. 0.9843, O.D. 2.0472, Shaft 0.9836-0.9841, End Head 2.0475- }‘
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CHAPTER 2
GENERATORS (Cont’d)

Section IV

GROUP [lI-THIRD-BRUSH, TYPE TWO
HEAVY-DUTY GENERATORS

) Paragraph
Description . ... ... ... . 23
Cleaning, inspection, and test. .. .......................... 24
Disassembly .. .... ... ... ... 25
Cleaning, inspection, and test of parts............... ...... 26
Repair of parts ......................... e 27
Assembly of generators ........ e 28
Tests and adjustments ......... ... ... ... ... .. i ... 29

Fits, tolerances, and data. ........... ... ... ... ... ........ 30

23. DESCRIPTION.

a. The generators in this group are all third-brush, type two
heavy-duty generators (fig. 2), using ball bearings in both ends with
heavy-duty “built-up” reaction type brush holders (figs. 35 through
39). Some generators of this group have shielding connections as-
sembled around the terminals (fig. 41).

24. CLEANING, INSPECTION, AND TEST.
a. Refer to paragraph 6.

25. DISASSEMBLY. ‘
a. Disassembly Into Main Subassemblies (fig." 36). NOTE:

" Where tang type lock washers are used to hold screws or nuts tight,

discard on removal and install new tang lock washers on reassembly.
It is not safe to use this type washer more than once.

(1) ‘Loosen cover band screw, and remove cover band. Note rela-
tionship of leads and brushes.

(2) Disconnect leads to the insulated and third brush holders by
removing screws and lock washers.

(3) Remove commutator end head by removing attaching screws
and lock washers. Loosen the end frame with a soft hammer, if
necessary.

(4) Detach field frame from drive end frame by removing six
attaching screws and lock washers. Use soft hammer to loosen.

(5) ‘Remove pulley nut and lock washer by placing armature

- in soft jaws of vise.

(6) With the armature still in soft jaws of vise, use puller to
remove pulley from armature shaft.
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Figure 35—Sectionalized Generator of Heavy-duty Type with Build-up Brush Holders
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GROUP IlI-THIRD-BRUSH, TYPE TWO HEAVY-DUTY GENERATORS

(7) Remove drive end head from armature. While it normally

“slips off easily, press off if necessary. Remove collars from each side

of drive end head.

'b. - Disassembly of Field Frame (fig. 37).

(1) Detach-terminal studs by removing from each terminal stud
two each nuts and one each lock washer, plain washer, and insulation
washer. The “A” terminal stud may be removed from -frame,
together with insulating bushing and washer, and main brush lead.
The “F” terminal stud is soldered to the field winding lead.

*COMMUTATOR END
COVER BAND ‘ HEAD FIELD AND FRAME
ASSEMBLY

RA PD 312061

Figure 36—Disassembled View of Generator Shown
in Figure 35

"(2) Remove field windings by removing eight pole shoe screws
with pole shoe screwdriver (fig. 17), and lifting out pole shoes and
windings. Remove solder and replace stud and clip on field winding
leads, if required. Be careful in handling field windings to avoid

_’ damaging leads or insulation. NOTE: Some field coils are varnished
i and baked in place in the field frame and cannot be removed. If field
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Figure 37—Disassembled View of Field Frame
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Figure 38—Disassembled View of Commutator End Head
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coils are baked on, they are not serviceable separately. Defective field |
coils require replacement of field and frame assembly. :

¢. Disassembly of Commutator End Head (fig. 38).

(1) Remove screws and washers holding the main brush plate §’
to the commutator end head. The hold down screws and washers
must be detached. This frees the third brush plate and main brush
plate from the. commutator end head.

BALL BEARING
RETAINER SCREW

BALL BEARING
RETAINER

HEAD

GASKET

Figure 39—Disassembled View of Drive End Head

(2) Remove the screws and lock washers which hold the ballp
bearing retainer plate and gasket in place. The‘felt, washer and. felt §
washer retainer are staked in place in the ball bearing retainer plate

(3)  Remove ball bearing from end head.

(4) Disassemble the brush holder assemblies as follows: Remove§
pigtail lead attaching screw and lock washer from each brush hoider |
and lift out brushes. Detach from each brush holder assembly round g

. head screw and lock washer, brush holder stud, nut, and lock washer. §
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This completely dismantles the brush rigging. Mark the brush holder
side of plate for correct reassembly. .

(5) Remove oiler and pipe plug from opposite ends of oil pas-
sage. CAUTION: These plugs are physically but not functionally
interchangeable. Note o which side oiler was removed so it may be

‘replaced in same position. Wash out passage and oiler and dry with
~ compressed air.

d. Disassembly of Drive End Head (fig. 39). _

(1) Detach bearing retainer plate and gasket by removing screws
and lock washers. The felt washer and felt washer retainer are staked
in place on the bearing retainer.

(2) Remove ball bearing from end head. A felt washer and felt
washer retainer are staked in place in the drive end frame on the
pulley side of the bearing which serves with the other felt washer to
seal the bearing and oil passage.

(3) Remove oiler and pipe plug from opposite ends of oil pas-
sage. CAUTION: These plugs are physically but not functionally
interchangeable. Note on which side oiler was installed so it may be
replaced in same position. Wash out passage and oiler and dry with
compressed air.

26. CLEANING, INSPECTION, AND TEST OF PARTS.

a. Refer to paragraph 10. CAUTION: Reference is made in para-

graph 10 f to plain bearings which are not used in group III gen-
. . erators.

27. REPAIR OF PARTS.

a. Refer to paragraph 11.

28. ASSEMBLY OF GENERATORS.*

a. Assembly of Field Frame.

(1) Place field coil assembly with pole shoes in field frame.
Insert pole shoe spreader (fig. 25), and tighten shoes against frame.
Install .and tighten pole shoe screws with pole shoe screwdriver
(fig. 17). Coil with stud soldered to lead must be so placed that
stud can be inserted through hole in frame.

(2) Insert stud on coil lead, with insulating washer and bushmg,
through “F” terminal hole in frame and secure with insulating
washer, plain washer, lock washer, and two nuts. Place stud (with
lead attached), insulating washer, and bushing, through “A” terminal
hole in frame and secure with insulating washer, plam washer, lock
washer, and two nuts.

*When assembling generators that employ the use of tang lock washers, NEW
lock washers must be used.
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b. Assembly of Commutator End Head.

(1) Reinstall oiler and pipe plug in opposite ends of oil passage.
CAUTION: Be sure they are replaced in same position as originally.

(2) Assemble the insulated main brush holder assembly to main |
brush plate, and insulated third brush holder assembly to third brush §_

plate as follows:

(a) Slide spring on brush arm sleeve, and hook in notch on arm.

(b) Push stud through side of brush holder into space sleeve,
- through brush arm, and into bushing in other side of holder.

(c) Place brush terminal bracket, space washer, and insulating
washer on threaded end of stud. (The third brush assembly does not }

use the space washer.)

(d) Insert stud through proper hole in plate. Place one small
insulating bushing washer, followed by one insulating washer (2 hole
—large), one space washer (2 hole—large), lock washer, and nut on £

stud. Draw nut fingertight.

(e) Place small insulating bushing’ washer in the other brush ;

mounting screw-hole of the plate and swing brush terminal bracket,
space washers, and insulating washers into position.

(f) Line up holes in holder, plate, and washers. Insert and fasten 'v

screw with lock washer.

(3) Assemble the grounded brush assembly to the main brush

plate as follows:

(a) Slide spring on brush arm sleeve, and hook in notch on arm.

(b) Push stud through side of brush holder into space sleeve, and
brush arm into bushing in other side of holder.

(c) Place brush terminal bracket and two space washers on
threaded end of stud.

(d) Insert stud through small hole, of a group of two holes, in
brush plate.

(e) Place space washer, lock washer, and nut, on stud and draw
fingertight.

(f) - Swing brush terminal bracket into place so that holes aline in

bracket, washers, and brush plate.
' (8) Secure with screw and lock washer,
(4) Install ball bearing in end head.
(5) Install the ‘ball bearing retainer plate, including felt washer

and its cup retainer; and gasket to the end frame with the five attach-
ing screws and lock washers.

(6) Attach the main brush plate assembly to the end head with
two screws, lock washers, and plain washers. Turn as far as possible
in direction counter to normal armature rotation before tightening

head with the two hold-down screws, lock washers, and plain washers.

(The upper hold-down screw uses a spring washer instead of lock

washer.) -
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(7) Install brushes and attach pigtail leads to brush holders with
screw and lock washer (one each).

¢. Assembly of Drive End Head.

(1) Install oiler and pipe plug in opposite ends of oil passage.
CAUTION: Be sure they are replaced in same position as originally.

(2) Install ball bearing in drive end head. Use an arbor press, if
necessary. v

(3) " Attach ball bearing retainer (which includes felt washer, and
felt washer cup retainer), and gasket, to end frame with the five
attaching screws and lock washers.

d. Assembly of Generator.

(1) Place the correct collar, on the armature shaft, and slip drlve
end head on shaft. Use an arbor press if necessary.

(2) Place the collar and pulley on the splined shaft, and with the
armature in the soft jaws of a vise, secure in place w1th pulley nut and
lock washer.

(3) Attach field frame assembly to drive end head with six at-
taching screws and lock washers.

(4) Attach commutator end head to field frame with six attaching
screws and lock washers.

(5) Connect leads to the insulated and third brush holders with
one each, screw and lock washer. This connects the “A” terminal to
the insulated main brush and the “F” terminal, through the field
windings to the insulated third brush.

e. Installation of Safety Wire. Install safety wire through holes
in screws, and twist ends together. Where safety wire is used inside

I generator, the safety wire must be installed before final assembly.

29. TESTS AND ADJUSTMENTS.

a. Mount generator on test stand, connect to test stand ammeter
and voltmeter, Connect the ammeter in the charging circuit at the
“A” terminal. Connect the volmeter leads from the generator “A”
terminal to ground, and bridge the generator “A” and “F” terminals
with a jumper lead. Operate generator at speed at which maximum
output is obtained. If output exceeds maximum specified cold gener-
ator output, immediately remove cover band, loosen third-brush hold-
down screw in commutator end head with offset screwdriver. Move
third brush away from main brush to obtain specified cold output.
Generator must be checked at specified voltage, since the output
varies with the voltage. If specified voltage cannot be attained, 14
ohm variable resistance, of sufficient current carrying capacity, must
be inserted into the charging circuit and resistance cut in until the

" specified voltage is attained. Operate until generator reaches operating

temperature (about 30 minutes), and check hot output. Adjust by -

screws. Attach the third brush plate to the main brush plate and end- ‘~ - moving the third brush toward the main brush to increase output, or

move third brush away from main brush to lower output. After

adjustment is complete, tighten the hold down screw and replace
cover band.
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GROUP III GENERATORS—FITS AND TOLERANCES

. b. Fits and Tolerances.

ORDNANCE MAINTENANCE

C.E.—Commutator End

Nomenclature:

Comm Diam—Commutator Diameter

D.E.—Drive End

BEARINGS
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R
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D.E.

C.E.

Length
(inch)

© Q0

2.990~3.000
2.990-3.000

135
136

417
440
5
5

T Q0«0

2.990-3.000
2.990-3.000
2.990-3.000
2.990-3.000

1%%
136
136
134
134

50
55
557
61

5

a
a

2.990-3.000
2.990-3.000
2.990-3.000
2.990-3.000
2.990-3.000
2.990-3.000

136
134
136

674
677
687
695
1117002
1117011

2.990-3.000
2.990-3.000

134
136
134,

1117014
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a

2.990-3.000
2.990-3.000

2.4419.
b—Ball Bearing 1.D. 1.1811, 0.D. 2.4409, Shaft 1.1801-1.1807, End Head 2.4411~-

*Third-brush length for all models is one inch.
a—Ball Bearing I.D. 0.9843, O.D. 2.4409, Shaft 0.9836-0.9841, End Head 2.4411-
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CHAPTER 2
GENERATORS (Cont’d)

Section V

GROUP IV-TWO OR FOUR-BRUSH SHUNT,
- TYPE TWO HEAVY-DUTY GENERATORS
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Fits, tolerances, and data . .............................. .. 38

31. DESCRIPTION.

a. The generators in this group are all two-brush or four-brush
shunt, type two (fig. 2), heavy-duty generators, using ball bearings
in both ends with heavy-duty, reaction type brush holders (figs. 40
through 49). Some have shielded connections assembled around the
terminals (fig. 41), while others use the terminal box type shielding

~ (fig. 42). Bearings may or may not be of the sealed type.

32. CLEANING, INSPECTION, AND TEST.

a. Refer to paragraph 16. NOTE: All generators in group IV are
type two units (fig. 2). Use testing procedure for type twa generators
only, as outlined in paragraph 16. '

33. DISASSEMBLY.
a. Disassembly Into Main Subassemblies* (figs. 43 and 44).
(1) Loosen screw or snap back catch, and remove cover band.

)] " Disconnect insulation covered lead or leads from insulated
brush holder (or holders), by removing screws and washers.

(3) On type generator with through bolts (fig. 43), remove

through bolts. On type in figure 44, bend down locking tangs on lock -

washers, and remove screws and lock washers. Remove commutator
end head from field frame. Loosen end head with soft hammer, if
necessary. )

(4) On type generator with through bolts, detach field frame. On .

type shown in figure 44, bend down locking tangs on lock washers,

*Tang type lock washers are used to hold screws or nuts tight. They must be
discarded on removal, and new tang lock washers installed on reassembly. It is
_ not safe to use this type washer more than once.
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Figure 40—Sectional View 6f Heavy-duty, Two-brush, Shunt Generator
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Figure 42—Sectional View of Heavy-duty, Four-brush, Shunt Generator with Terminal Box
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v ELECTRICAL EQUIPMENT (DELCO-REMY) TYPE TWO HEAVY-DUTY GENERATORS

remove screws and detach field frame from drive end head. Use soft.
hammer to loosen, if necessary.

(5) Remove pulley nut by placing armature in soft jaws of vise,|
removing cotter pin (where present), nut, and washer. Remove washer|
from shaft. ‘;
. (6) With armature in soft jaws of vise, use puller to remove
pulley. Slip space collar off shaft (where present).

(7) Remove drive end frame from armature. While it normally
slips off easily, press, if necessary. Slip space collar off shaft.

RA PD 312071

CLAMP

BALL BEARING BALL
ETAINER
RETS BEARING

BRUSH PLATE
ASSEMBLY

COMMUTATOR END
HEAD

BALL BEARING
RETAINER

PLUG —EF . RA PD 312070 |

GASKET

Figure 45—Drive End Head, Disassembled

"b. Disassemble Drive End Head. ‘
(1) Remove screws and lock washers holding bearing retainer|
plate in place, and remove plates and gaskets (from one or both sides
of bearing according to type). Type unit with sealed bearing has only |
bearing retainer and no gaskets. -‘
(2) Remove bearing from frame. While this may normally be}
removed easily, press out, if necessary. On type with inner retainer;}
and seal (fig. 41), remove retainer if worn. ‘

¢. Disassemble Commutator End Head.

(1) Remove bearing cover plate and gasket (where present), by
unscrewing screws and removing lock washers.

(2) Remove screws, lock washers, brush plate assembly, inner ;
bearing retainer plate assembly, and gasket or seal.

Figure 46—Two-brush Commutator End Head, Disassembled
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(3) If bearing does not come out readily, remove in arbor press.

(4) Disassemble brush plate assembly‘as follows (fig. 4§): Rec-1
move grounded brush holders by detaching l}rush lead _cllps and
brushes (removing screw and lock washer with screwdriver) a}?
removing nut, screw, two lock washers, and one flat two-hole washer
from the rear side of the brush plate. The brush holder stud, sgac?
sleeve, brush arm, brush spring, bushing, brush holder, brush termina

e

INSULATION

FIELD FRAME AND BRACKET
COILS RA PD 312076

Figure 51—Disassembled View of Field Frame of Generator
Shown in Figure 42

bracket, and two two-hole flat washers \yill come off, in order namsdl; ‘
Instilated brush holders are removed in identical manner, e).(cepi that
on the rear side, a two-hole insulating washer and 'two insu a}tlmlg
bushirnigs have been added, while on the brush holder side, a t};ﬂ(l)— fc;ai :
insulating washer has been substituted for one of the two-h.o ; a
metallic washers. During disassembly, note very carefully w {:i s;h Z
'of the plate the holders are attached to, so that, on reassembly,

holders. will be fastened to the right side of the plate.
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GROUP IV-TWO OR FOUR-BRUSH SHUNT,
TYPE TWO HEAVY-DUTY GENERATORS

d. Disassemble Field Frame (figs. 49, 50, and 51).

(1) Where terminal studs are used, either with or without shields
(figs. 49 and 50), detach by removing nuts, washers, and insulators.
Push studs through field frame.

(2) Where condensers are installed in frame, remove for test, if
necessary. Follow instructions on tester for testing condensers.

(3) Where terminal box is used (fig. 51), disassemble as follows:

(a) Remove two screws, lock washers, and terminal cover. Note
relationship of studs so they may be reassembled in same positions.

(b) Remove two nuts, lock washers and flat washers, from “A”
and “F” terminals, and push terminal studs out of fiber terminal
mounting plate.

(c) Remove four screws and lock washers holding terminal box
and support in place. Press the fiber terminal support out of the box
if it requires replacement.

(d) Remove two screws and lock washers holding terminal box
base to frame if base requires replacement.
~ (4) Remove pole shoe screws, pole shoes, and field coil assembly.
Unsolder old terminal stud and clip, and solder new stud or clip, if

~ required, -using rosin flux. NOTE: Many of these units have field coils

that are varnished and baked in place in the field frame, and cannot
be removed. If field coils are baked in, they are not serviceable
separately so that-when coils are defective, replacement of field and
frame assembly will be required.

34. CLEANING, INSPECTION, AND TEST OF PARTS.

a. Refer to paragraph 10 which applies to group IV generators
with one exception. Some of the armatures used in this group are so
connected that they- cannot be tested satisfactorily on the growler for
short circuits. On such units, satisfactory operation, as determined by
ability of generator to produce rated output at specified speed is
sufficient evidence that armature is not shorted.

L 35. REPAIR OF PARTS.

a. Refer to paragraph 11 which applies to group IV generators
with the exception that some of the generators used in group IV have
the armature conductors welded to the commutator riser bars and
they cannot be resoldered.

36. ASSEMBLE GENERATOR.*

a. Assemble Field Frame.

(1) Assemble field coils and pole shoes in field frame. The stuas
must be adjacent to the window or openings in field frame through
which the terminals mount, Use pole shoe spreader to bring pole
shoes up tightly against field frame (fig. 22), and use pole shoe
screwdriver to put pole shoes into place (fig. 17).

(2) On type with terminal box (fig. 51) proceed as follows:

*Use new tang lock washers if generator is assembled with this type washer.
Never use old tang lock washer.
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(a) Fasten terminal box base with two screws and lock washers
to field frame. ) o )

(b) Assemble terminal support plate into terminal bo:i arr;c_l
attach to base with four screws and lock w.ashers. ?e sure to
assemble in original position as noted before disassembly. "

(c) Push terminal studs through support plate :and fiasten w1d
flat washer, lock washer, nut, lock washer and nl:lt, in order named.

(d) Fasten terminal cover to terminal box with two screws an
lock washers. o '

(3) Where condensers are used in field frame, install thel}rll.ﬁ "

(4) Where terminal studs are used, pusf.l them througcl etS
frame with insulators in place and secure with washers acrll s (;u}ox:
Include terminal shields if used. See figures 40, 41, 49 an
assembly of parts.. :

d.
b. Assembly of Commuiator End Hea .
(1) Be sure to attach the brush holders to the correct S1de. of
the brush plate (par. 33). Attach insulated brush I;oifiers by ﬁ)éfsmgrgl
i i was
i in brush plate holes with two-hole insulating
S::EIZ%Se. Place lock washer and t_wo-hole ﬂzcaltd v::vshﬁ‘)lznwsacsrﬁg,
w through proper bushing in plate, a o- ' her,
g‘rllisﬁcirminal' bgracket, and brush holder.h liilurlldscre\: gp. t;gh‘;) rllr;;cg
i Start brus older stud in
tapped hole in brush holder. 1 S e b
holder, adding space sleeve, brush arm, spring, a 1
i ti i i 4. The straight end of spring
in relationship shown in figures 43 or 44. Thi ) n
ie i 1 bracket, while the
hould lie in the angle of the brush tefmma _
;occ))lil{ed 1section must be caught with Il)}lirsl arlzd ho}c:gredo nm;cidt}‘l;;
h the back of the brush arm. Put lock washer
?:;;edogection of stud, and secure with stud n_ut., Attach the E.wo
grounded  brush holders in the same manner, _w1th the excephloln
that there are no insulating washers nor bushings. Two two-hole

metallic washers are used on brush holder side of plate. Put brushes

in holders, and attach lead clips with screws and lock wash?rs.

(2) Put ball bearing into end frame, using a.rbor press 1f1 neces-
sary. Secure by fastening the gasket and bearing cover p gte. gn
the outside, and the retainer plate assembly and gasket on the inside,
with screws and lock washers. .

(3) Fasten brush plate assembly to frame with screws and Ic;;IZ
washers. On type generator shown in figures 41 or 4?, o!as_etrt\lle‘ he
proper relationship as established by the two dowel pins in h eletp
frame and the two notches in the outer diameter Oftth(; brush 111) aclm,é

i ill fit into frame 1in
the type shown in figure 37, pla_te will X
g:sitio(:l g’rrl)ly because of difference in radius of attaching screw
slots.

e. Assemble Drive End Head. o .

(1) While the bearing usually slips into head easily, it may have
to be pressed in with arbor press. )

(2)p Install bearing retainer plates and .gaskets (if used) on one
or both sides of frame head with screws and lock washers.
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GROUP IV-TWO OR FOUR-BRUSH SHUNT,
TYPE TWO HEAVY-DUTY GENERATORS

d. Assemble Generator.

(1) Place drive end head on armature shaft, using arbor press
if necessary.

(2) Place space collar on shaft (where used), and press pulley
into position on.armature shaft in arbor press. Secure with washer
and nut, holding armature in soft jaws of vise. Secure nut with cotter
pin where used.

(3) Place field frame on armature in proper position so dowel
and hole aline. Secure assembly with screws and lock washers where
generator is type shown in figures 41 or 42.

(4) Place commutator end head in position so dowel and hole
aline, pressing on if required. Assemble with through bolts where
assembly is type shown in figure 40 or where type is as shown in
figures 41 or 42, secure with screws and' lock washers.

(5) Connect leads to insulated brush holders with screws and
lock washer.

(6) Put cover band in position, and snap catch or tighten screw
to secure.

e. Install safety wire through holes in screws (where present),
and twist ends together. Where safety wire is used inside the gen-

erator, or on retainer plate screws or similar places, the safety wire
must be installed before final assembly.

37. TESTS AND ADJUSTMENTS.
a. Preliminary Procedure. Refer to paragraph 21.

b. Neutral Point. One adjustment that is made on the generator
is the setting for “neutral point.” Check this after replacing an

-armature, or when reassembling the machine after an overhauling,

It is imperative that the correct relations exist in the alinement of
the field coils, the armature windings and the brushes. This aline-
ment is checked by impressing battery voltage through the armature
by connecting battery leads to the “A” terminal and ground, and
noting the tendency for rotation in the armature. Mount generator
on test bench with armature free to rotate and all wires disconnected
from the field terminal. The voltage to use in making this check is
the minimum amount which will cause the armature to rotate when
it is free to turn. This voltage is obtained by using a variable
resistance in the line. Use as low a voltage as possible and never use
voltage higher than rated generator voltage. The “neutral point”
is found by shifting the brushes into the position at which there is
no tendency for the armature to rotate in either direction. To shift
the brushes, it is first necessary to loosen the brush plate lock screws
on the commutator end head either with an offset or plain screw-

| driver according to whether they are on inside or outside., Loosen
- screws enough to allow movement of the brush plate. For best per-

formance of the generator, set brushes slightly ahead of neutral.
This means that with voltage impressed on the armature, the arma-
ture should tend to rotate very slowly in the direction of the gén-
erator’s normal driven rotation. Moving the brush plate assembly
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in the direction of normal rotation tends to put the machine ahead b. Fiis and Tol TORS
of neutral. Moving the brush plates against the direction of normal ’ and 1olerances.
rotation tends to put the machine behind neutral. Be sure that the "GROUP 1
brush plate lock screws are tightened securely after adjustment is = Nomenclature: V' GENERATORS
.complete. : ' C.E.—Commutator End
38. FITS, TOLERANCES, AND DATA. ICDOIEnm giam—Commutator Diameter
E.—Drive End
a. Test Data. ! I.D.—Inside Diameter
TEST SPECIFICATIONS FOR GROUP IV GENERATORS : 0.D.—Outside Dismater
Brush Spring Tension—25 oz — ps
] u omm
: Field Current Cold Output® Approx Model l..eng'h Diam ’ BEARINGS
Model Rotation - at 6 Volis ~ Amps . Volis RPM {inch) (inch) C.E. D.E.
692 C 1.26-1.33* 40 13.0 1250 692 1.0 3.000
a
950 C 1.09-1.20* 50 13.0 1700 950 1.0 3.000 2
952 C 1.54-1.71* 54 13.0 1000 _ . 952 1.0 3,000 a a
966 C 1.54-1.71* = 54 13.0 1000 966 1.0 : a d
983 o 1.54-1.71* 54 13.0 1000 8 - 3.000 a d
984 c 1.54-1.71* 54 13.0 1000 . 983 - 1.0 3.000 a d
985 c 1.54-1.71% 54 13.0 1000 984 1.0 3.000 -
993 C . 1.54-1.71% 55 13.0 950 ] 985 1.0 3,000 a d
995 C 0.76-0.841 50 26.0 1670 993 1.0 : : a d
998 C 0.76-0.841 50 26.0 1670 005 . 3.000 a d
999 cC 0.76-0.847 50 26.0 1670 _ 1.0 3.000 a
1106584 c 1.54-1.67 40 7.5 1080 . 998 1.0 3.000 a
1106593 c 0.91-0.98 35 8.0 1400 . 999 1.0 3,000 a a
1106631 C 1.2-1.27* " 25 13.0 1300 ' 1106584 1.0 ' a a
1106635 CcC 1.2-1.27* 25 13.0 1300 1106 . 2.187 b a
1106638 c 1.2-1.27* 25 13.0 1300 593 1.0 2.187 b
1106647 C 1.2-1.27%" 25 13.0 1300 ' 1106631 1.0 2.187 b 2
1106654 ¢ 12-1.27* 25 13.0 1300 1106635 1.0 2.187 a
1106656 cc 1.2-1.27* 25 13.0 1300 ' 1106638 1.0 : b a
1106658 C 1.2-1.27* 25 13.0 1300 1106647 . - 2.187 b a
1106659 c 1.2-1.27% 25  13.0 1300 4 1.0 2.187 b
1106660 C 1.2-1.27* 25 13.0 1300 1106654 1.0 2.187 b 2
1117032 C 1.26-1.33* 18 "13.0 800 ' 1106656 1.0 2.187 2
1117034 c 1.26-1.33* 18 13.0 800 . 1106658 1.0 : b a
1117040 C 0.91-1.03% - 14 32.0 1250 1106659 . 2.187 b a
1117041 C 1.26-1.33* 40 13.0 1250 1.0 . 2.187 b a
1117042 cc 1.26-1.33* 40 13.0 1250 1106660 1.0 2.187 b
1117205 C 1.28-1.394 20 35.0 900 1117032 1.0 3.000 2
1117207 C 0.96-1.05% 25 24.0 1300 1117034 134 ' a a
1117208 ccC 0.96-1.05t = 25 24.0 1300 1117040 32 3.000 a a
1117211 c 0.96-1.051 25 24.0 1300 ] 1.0 3.000 a a
1117218 cc 0.78-0.84* 25 35.0 1550 « 1117042 1.0 3.000
1117220 C 0.96-1.05+ 25 24.0 1300 . 1117205 1.0 3.000 2 2
1117301 c . 0.76-0.841 50 26.0 1670 1117207 1.0 : a a
1117303 cC 0.76-0.841 50 26.0 1670 1117208 . 3.000 a d
1117304 ccC 0.76-0.841 50 26.0 1670 1.0 3.000 a a
1117305 cC 1.54-1.71* 55 13.0 950 _ 1117211 1.0 3.000 a
1117307 C 1.54-1.71* 55 13.0 950 1117218 1.0 3.000 a
1117308 C 1.54-1.71* 55 13.0 95(; : a a
1117547 C 0.55-0.60f = 50 26.0 98 _ )
1117550 o 0.55—0.60¥ 50 - 26.0 ggg- a—BazllgcleSrmg L.D. 0.9843, O.D. 2.4409, Shaft 0.9836-0.9841, End Head 2.4411
1117551 C 0.55-0.60% 50 26.0 : b—Ball Bedi ’ i
- LD.
*Field tat12volts. {Field current at 24 volts. AField current at 32 volts d 1:111'5157;;-:11 ring 1.D. 0.6693, O.D. 1.5748, Shaft 0.6684-0.6690, End Head 1.575-
1 n . . 1€ current a . —_ 3
eld current at 12 volts ield current at 24 volts A acaring L.D. 0.9843, O.D. 3.1496, Shaft 0.9836-0.9841, End Head 3.1500—

®Output at given speed—Not necessarily maximum output. Maximum output con-
trolled by current regulator.
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GROUP IV GENERATORS (Cont’d)

Brush Comm BEARINGS

Mode! ity i CE. DE.
1117220 1.0 3.000 a a
1117301 1.0 3.000 a g
1117303 1.0 3.000 a 4
1117304 1.0 3.000 a q
1117305 1.0 3.000 a 4
1117307 1.0 3.000 a 9
1117308 1.0 3.000 a
1117547 1.0 3.812 c e
1117550 1.0 3.812 c c
1117551 1.0 3.812 c c

a— Ball Bearing 1.D. 0.9843, O.D. 2.4409, Shaft 0.9836-0.9841, End Head 2.4411-

2.4419.

c—Ball Bearing 1.D. 1.1811, 0.D. 2.8346, Shaft 1.1805-1.1809, End Head 2.8351-

2.8356.

d—Ball Bearing 1.D. 0.9843, 0.D. 3.1496, Shaft 0.9836-0.9841, End Head 3.1500-

3.1506.

. e—Ball Bearing 1.D. 1.1811, 0.D. 3.5433, Shaft 1.1805-1.1809, End Head 3.5439~

3.5443.
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Regulators for type one and type two generators. ......... .. 46

39. CONSTRUCTION.

a. All regulators have a cut-out relay, plus either a step-voltage
control or a vibrating voltage regulator. On three-unit regulators, a
current regulator is also included with the vibrating voltage regulator
and cut-out relay. All units are mounted on the same base and en-
closed by the same cover.

40. FUNCTION.

a. The cut-out relay opens and closes the circuit between the
generator and battery. It closes the circuit when the generator
operates to charge the battery, and opens the circuit when the
generator is not operating to prevent the battery from discharging
back through the generator. The step-voltage control, voltage regu-

lator, and current regulator, control generator output under varying
conditions of operation.

41. OPERATION OF CUT-OUT RELAY.

a. The cut-out relay (fig. 52) consists of two windings, a shunt
winding and a series winding, assembled on a single core, above
which is placed an armature. The shunt winding consists of many

- turns of fine wire, and is connected across the generator. The series

winding consists of a few turns of heavy wire designed to carry full
generator output, and it is ¢onnected into the charging circuit. The
armature carries a point which is positioned above a stationary
matching point. When the generator is not operating, the armature
is held away from the winding core by spring tension, and the points
are separated. As soon as the generator begins to operate at a speed
sufficient to produce enough voltage to charge the battery, this
voltage, which is impressed on the relay windings, creates enough
magnetism to overcome the armature spring tension and close the
points. So long as the generator charges the battery, the points are
held closed. When the generator slows or stops so that current flows
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from the battery to the generator, the points open. They open
because the series. winding magnetic field reverses as the current in
it reverses so that the two windings no longer help each other. The
magnetic fields buck, causing a reduction of the total magnetic field
to a point where it can no longer hold the armature down and the
points closed. The spring tension pulls the armature up and opens

the points.

L.

42. OPERATION OF STEP-VOLTAGE CONTROL.
a. The step-voltage control (fig. 53) is a magnetic switch that
automatically inserts or removes resistance in the generator field

CUT-OUT RELAY

ARMATURE .CONTACT POINTS

HINGE
1
S
g é‘q SERIES w—
< WINDING —
SHUNT . v ;
WINDING

I FROM GENERATOR

RA PD 312077

Figure 52—Schematic Wiring Circuit of Cuf-out Relay

circuit. When the battery is low, the step-voltage control keeps the
‘resistance out of the generator field circuit so the generator can
produce full output as determined by the third brush setting. When
the battery comes up to charge, the step-voltage control inserts
resistance into the generator field circuit, thus causing the generator
output to be reduced to a low value, so that battery overcharge and
high voltage are avoided. :

b. The step-voltage control consists of two windings assembled
on two cores, connected in series and, together, shunted across the
generator, and an armature with a pair of contact points held closed
by spring tension. In this position the generator field circuit is con-
vdu'c'ted directly to ground through the points. Full generator output
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STEP-VOLTAGE CONTROL

/

TO AMMETER

GENERATOR

RA PD 312078

Figure 53—Schematic Wiring Diagram of Step-voltage Control

is thus a‘va11ab1e. As .the battery approaches a charged condition
its chargu!g _voltage Increases. This increasing voltage energizin ,
tl'le two windings, becomes great enough when the batt’ery is sufﬁg
cn?ntly_ charged, to cause the voltage control unit to operate A’E
this pom_t, the VQltage is great enough to create sufficient ma r.letic
s’Frength in the winding cores to overcome the armature spring ten
sion, and pull 'the armature toward the core so that the cgntac:c
points open. With the points open, the generator field current must
go to ground through a resistance. Generator field current and output
are consequently reduced. So long as the battery remains in ua

. charged condition and line voltage is high, then the resistance will
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remain in the generator field circuit. Then the generator continues
to operate on low output. When the battery becomes partly dis-
charged, or when electrical accessories are turned on so th.at the
line voltage is reduced, the lowered volta'ge _b,ecomes m;ufﬁment to
hold .the points open. The points close, directly .groupdmg the field
so that the generator output comes up on the h}gh side. There are,
in effect, two generators, a standard output unit when the battery
and line voltage is low, and a reduced output gen.erator 'when the
battery is up to charge and less generator output is required.

iy SHUNT WINDING

AMMETER

VOLTAGE
REGULATOR SERIES
WINDING
SHUNT
WINDING RESISTANCE

SERIES WINDING

[\ STORAGE
N BATTERY

RA PD 312079

’ Figuré 54—Schematic Wiring Circuit of Voltage Regulator

43. OPERATION OF VOLTAGE REGULATOR.

a. The voltage regulator (fig. 54) prevents the line voltage from
exceeding a predetermined value, and thus protects the battery and
other electrical units in the system from high voltage. One chargc-

 teristic of batteries is that as either the specific gravity or charging

rate increases, other conditions being the same, the battery terminal

voltage increases. If the terminal voltage is helgi constant as the
battery comes up to charge, the charging rate will gradually taper
off. The voltage regulator performs this job of holding the voltage
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O O
5 55 82
> &3 23
53 €0 30
& o S8
AMMETER CURRENT AND
VOLTAGE
REGULATOR - A —
0 v
q ’-'-
N <
\ BAT. GEN. F\ -
N N
N va Z —y N tﬂ
Q
N N 4
{ SERIES WINDING N { V.‘E’
\ A 2
¢ SHUNT WINDING ==/ \ x
N ) N
N
N
STORAGE
| BATTERY
GENERATOR

RA PD 312080

Figure 55—Schematic Wiring Diagram of Current and
Voltage Regulator

constant.” The voltage regulator may be used with a third brush
generator, or with a current regulator and a shunt generator.

b. The voltage regulator consists of a pair of points, one positioned
on an armature, the other semistationary, and regulator windings
assembled on a single core. The magnetic attraction of the windings
on the armature increases as the voltage in the system increases,
due to increased generator output or fo the battery approaching a
charged condition. The armature spring tension normally holds the
regulator points closed, and the generator field current is closed
through these points. With the points closed in this manner, the
generator output can increase to a high value, and can cause (under
the above mentioned conditions) a high voltage. When the voltage
reaches a predetermined value, the magnetic attraction on the regu-
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cutout
RELAY , REG.

T\ _ FIELD CURRENT

> WINDING
SHUNT
WINDING |
| | Reverse
| winoine
‘LVOLTAGE
WINDING
SERIES
WINDING SERIES WINDING
RESISTANCE
UNIT
70 BATTERY

THROUGH AMMETER

2,

GENERATOR 74 GROUND

RA PD 312081

FigureA56—Win‘ng Circuit for Voltage Regulator Used with
Type Two Third-brush Generator

lator armature is sufficient to overcome thg armature spring tens11<c)}r11e,
and pull the armature toward the' wmdmg core. This Opensﬁ he
points, causing a resistance to be 1nserteq into ‘the ge.ner?tor ueés
circuit. Resistance in the generator ﬁel.d circuit mnmedlatfi ytcfa S :
a reduction of the generator output, with a consequent re I;IC ion Z-
voltage. Reducing the voltage low§rs the magnetic pull ont etarn.lOn
ture. Immediately, the armature is rele?sed, apd the zprmg etnsx o
closes the regulator points. This permits an increase outpu atcnd
voltage, so that the points are again opened. This cycle is 1repea ed
very rapidly so that the voltage is held to a constant value, an
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the output is reduced to just what is required by the connected
electrical load, and condition of charge of the battery.

44. OPERATION OF CURRENT REGULATOR.

a. Where the generator does not use a third brush to provide a
means of limiting the maximum output of the generator, some ex-
ternal current limiting device is necessary. The current regulator
(fig.- 55) is a current limiting device that prevents the generator

output from exceeding a safe maximum value. The current regu-
lator is used with a voltage regulator.

SHUNT
WINDING
CUT-OUT  CURRENT / VOLTAGE
RELAY REG. REG.
SHUNT T —f———=— ~, _FIELD CURRENT
WINDING WINDING
I~ REVERSE

l WINDING
N
|

|
"N VOLTAGE

/ WINDING
N

SERIES .
WINDING

SERIES
WINDING

ESISTOR

)

GENERAT

Figure 57—Wiring Circuit for Current and Voltage Regulator
Used with Type Two Shunt Generator

RA PD 312082

b. The current regulator consists of a pair of points, one posi-
tioned on an armature, the other semistationary, and regulator wind-
ings assembled on a single core. As the current output of the generator
reaches the value for which the current regulator is adjusted (the
maximum specified output of the generator), the magnetic strength
of the current regulator windings is sufficient to overcome the spring
tension holding the regulator points closed. They open, and cause
a resistance to be inserted into the generator field circuit. This causes
a reduction of the generator output. However, as soon as the output
falls below the value for which the current regulator is set, the
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magnetism becomes insufficient to hold the points open, they close,
and permit the generator output to increase again. This cycle is
repeated very rapidly, causing a rapid vibration of the contact
points, which prevents the generator output from exceeding its
specified maximum. .

45. OPERATION OF CURRENT AND VOLTAGE REGULATOR.

a. When the currént and voltage regulators are used together
(fig. 56), either the current regulator or the voltage regulator operate
at any one time. Both never operate at the same time. When the
battery is low, and the load requirements are high (many acces-
sories turned on), the current regulator operates to prevent the gen-
erator from exceeding its specified maximum. The voltage regulator

" does not operate because the voltage does not réach a value suffi-
cient to- cause it to operate. When the battery begins to come up to
charge, and electrical accessories are turned off, the voltage begins
to increase and reaches a value at which the voltage regulator begins
to operate. ‘The generator output consequently begins to taper off
so that the output is below a value at which the current regulator
would operate. Consequently, only the voltage regulator operates
under this condition.

46. REGULATORS FOR TYPE ONE AND TYPE TWO
GENERATORS. :

a. Paragraph 5 explained the difference between type one and
type two generators. Since their fields are connected in two different
ways, they require two different types of regulator circuits. Figures
54 and 55 show the regulator wiring circuits for type one generators.
Step-voltage controls are used only on third brush, type one gen-
erators. Figures 56 and 57 show the regulator wiring circuits for
type two generators. Type two generators usually are of heavier
construction and produce higher output. Their fields are thus more
highly inductive and additional windings are required in the regu-
lator (figs. 56 and 57) to provide adequate control of the output
under all operating conditions. Voltage regulators used with type
one generators are all set on closed circuit with several amperes
flowing from the generator to the battery. Voltage regulators used
with type two generators are all checked and adjusted on open
circuit, with the circuit to the battery disconnected.
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47. DESCRIPTION.

a. The step-voltage control (fi i
) . g. 58) consists of the step-volt
control unit and a cut-out relay, both mounted on the'samepbase :§§

y h same cover as thOSC pIo fO us -
CIlClOSCd b t € sa Vlded
T € W1 tll tllll d bI u511,

48. CLEANING, INSPECTION, AND TEST.

a. Clean by wiping off excess dirt wit
wash, Stommm, o qiDing o h a clean cloth, Do not

. p f P =
l' Rel!love cover all(l ns ect or buI Iled COIltaCt Olllts re
’

21 , T;st with unit connected to proper generator and battery
est cut-out relay closing volta ectin

A, ge (fig. 59) by connecting a

;fl)ltnilete'ar between the “GEN” terminal and voltage control bagse.
OWly increase generator speed, and note relay closing voltage.

(2) Test operating voltages of step-voltage control (fig. 60) by

F_onnecting voltmeter an.d variable resistance, and gradually increas-
ing generator speed until step-voltage control points open. Decrease

-speed, and note voltage at which points close. NOTE: Voltage

c?ntrol fmust bé at oper.atin.g temperature and cover must be in
place. If battery is low, it will be necessary to cut in resistance in

ge to cause the step-voltage control

to operate and open its points. Then cut out resistance until points

close.

: 49. DISASSEMBLY.

a. Never disassemble the ste '
' p-voltage control unless some
requires replacement. The electrical and mechanical adjustmi:)rallff;c

 require great precision. Promiscuous disassembly and assembly not

0111} make it necessary to reset the uni b
; t, but also damage .
: by the consequent flexin 3 t als g the unit

ally, only a few parts can be removed (fig. 61).

g of wires, battering of windings, etc. Actu-
-b. Remove cover.
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STEP-VOLTAGE
CONTROL

CUT-OUT RELAY

RA PD 312083

Figure 58-Step-voltage Control with Cover Removed

¢. Remove resistance.

d. Detach voltage control armature by removing spring, two
screws, lock washers, and washers. Unsolder lead.

e. Remove cut-out relay armature by removing two screws, lock
washers, and flat two-hole washer.

50. CLEANING, INSPECTION, AND TEST OF PARTS.

a. Examine all parts. Dirty, burned, or oxidized contact points
must be cleaned (par. 51). The point and fiber bumper on the flat
spring on the step-voltage control armature must be tight. Leads,
insulators, screws, washers must all be in good condition. If the
windings, stationary cut-out relay contact point, insulators, are
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STEP-VOLTAGE CONTROL

L3 TO BATTERY

GENERATOR

VOLTMETER RA PD 312084

Figure 59—Meter Connections to Check Cut-out Relay
Closing Voltage

STEP-VOLTAGE CONTROL

VARIABLE RESISTANCE .

GENERATOR

VOLTMETER

TO BATTERY

RA PD 312085

Figure 60—Meter Connections to Test Step-voltage Control
89




T™ 9-1825A
50

ORDNANCE MAINTENANCE
ELECTRICAL EQUIPMENT (DELCO-REMY)

COVER

ARMATURE ———»

RESISTOR

ARMATURE
SPRING-

0 g
0 %

RELAY
ARMATURE

BASE AND WINDING ASSEMBLY

RA PD 312129

Figure 61~Step-voltage Control, Disassembled
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burned or otherwise defective, replace the complete step-voltage
control. The voltage control is riveted construction and only the
parts shown detached (fig. 61) are serviceable items.

51. REPAIR OF PARTS.

a. Clean contact points which are pitted, rough, dirty, or burned
with a stroke or two of a clean, fine-cut contact file. Blow out all
dust. Be careful in cleaning the voltage control unit contact points,
to avoid bending or distorting the flat armature spring. The spring
must hold the two points in contact with the proper spring tension.
CAUTION: Never use emery cloth or sandpaper to clean the points,

.since small particles of emery or sand embed in the point surfaces,

ARMATURE SPRING

AR GAP
(SET WITH CONTACT

POINTS CLOSED) UPPER ARMATURE  STOP

(BEND TO ADJUST CONTACT

ADJUSTING SCREWS— POINT OPENING)

(LOOSEN TO SET

AIR GAP) CONTACT POINT OPENING

SPRING POST
(BEND TO ADJUST
CLOSING VOLTAGE)

RA PD 40266

Figure 62—Cut-out Relay Adjustments (Voltage Control Unit)

and prevent good contact. Do not touch the point surfaces after
cleaning them, since any trace of oil or grease causes the points to
burn.

52. ASSEMBLY.

a. Attach cut-out relay armature (thick two-hole washer goes
under relay armature while thin two-hole clip washer goes over
armature), voltage control armature, resistance and lead.

53. TESTS AND ADJUSTMENTS.

a. Tests and adjustments are divided into two parts, mechanical
and electrical. Refer to paragraph 48 ¢ for explanation of electrical
tests. Mechanical tests are outlined in following subparagraphs.

b. Cut-out Relay. Proceed as follows with unit disconnected:

(1) Measure air gap between armature and center of core with
contact points held closed (fig. 62), and adjust by loosening the two
screws at back of relay and raising or lowering armature as required
(fig. 62). Tighten screws after adjustment.
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(2) Maeasure point opening with points open (fig. 62), and adjust
by bending the upper armature stop. . .
(3) Check closing voltage as already described (par. 48 ¢ (1)), LR ek s % % ink oo ik
. . . . . - L P ) ~ ] * X
and adjust by bending up on the spring post to increase the closing RIS A - B U R R SEKOS NN &
voltage or down to lower the closing voltage (fig. 62). @ 2"93505&:3'0‘:'580‘}5EEJ,J,:{,EEEE\?TEEE
: ' o ¢ N e N R D Eo R DA P =gl DAL
¢. Step-voltage Control. Proceed as follows with unit discon- é PO R dalal R R po i enges
nected. PG
. . . E2
(1) Measure the flat contact spring tension at the contacts with s NS s g
the armature up (fig. 63). Measure the pull required to separate the N IREREEERERY g EAgRd EFELIRE:
- 0 - . o " .
points. Adjust by bending the flat spring. ° J’OI‘J’Ec"ol‘J’EIEEZEgTTTTEEEII\?EEE
. N SN T, 4 d M
(2) Measure air gap between the center of the core and the 1\2’1\@2:’2Sﬁizﬁigggmi’iioSZOO:

. . . — S
armature with the armature held down against the lower armature mrmeesee~
stop. Adjust by bending the lower armature stop (fig. 63).

. N‘ngn;’m*l\ i hha, 2 e o
UPPER ARMATURE STOP ] Judndndangann ol ilTRa300S
CONTACT POINT OPENING (BEND TO ADJUST [=] ST OO et OO NSNS DS el Bt LG NN
b4 et LR L SN NN
o ARMATURE TRAVEL) e 2lRIRgITomnehnndhbbhhLbbbLs]
= N o $ EY eI NI NN G A NI G S GG o A
CONTACT SPRING POST 5 a1\ % ARMATURE &7 R R R S IR RN v v )
(BEND TO ADJUST e T /i TRAVEL w2 3
POINT OPENING) T>
: . : =i B wn wnwn
" o n o wn  wn
= & O B OB, T, B8R RE NN mn N
- s 05-[4céAzT.-«.-“\.ﬁl\,l\moé,\-l\-ﬂmggﬁ¢°‘!°.m°9°q¢
LOWER ARMATURE STOP ) 14 J)"fgl,"";iéiclc—lf?l}n}w'w'm',é?g.'TTTC’FT‘T‘TT
(BEND TO ADJUST AR GAP) ) q;:’q;:mm“?q-“?ﬂ:cékoﬂ'd'q;c\ui:?g'-!;?gu?‘é_’ﬁﬁ
00 60 B A BN BN N I AR
o4 O e PN DS e P e
K
Z
Ol5s3
29| WOV MMOOINININ n
> wn o wy
. Ol E3E| 3258838338858 35338082885%
d M| EFE| S333838333333333323323828¢<2<°
T U < CoooPSocooocdooSdoade
SPRING HANGER =
(BEND TO ADJUST AIR GAP (CHECK WITH ARMATURE E g o
OPENING VOLTAGE) AGAINST STOP) UG = EW
A
~ =t O
RA PD 40268 N BT R e iste b b de b bt telelelela - Rkt e leh
» ¥ A RSO eR NSO dolianininia
. - B N P N n
Figure 63—Step-voltage Control Adjustments (Voltage 5 8¥ SRS LT R= R e R Rl e B o
Control Unit) z
'
9
(3) Measure armature travel between the armature and the lower & ££% | cocococcocomon
armature stop with the armature moved up against the upper arma- l 558(32338333833% SZ53 SRR
ture stop. Adjust by bending the upper armature stop (fig. 63). g & oL °°°°°°56000000002222222222
(4) Measure point opening with the armature held down against Z =
lower armature stop. Adjust by bending contact spring post (fig. 63). ,9 '?D
. N . . = o - .
(5 Ac_ijust opening volt_age by bending the lower spring hanger 1<« anf §3| nmnpvnnnnnnnenen 34
down to increase the opening voltage, or up to lower the opening §© st Rt e P S R e
- = S X s A OO0
voltage (ﬁg 63). . E n < oooooooooooooooo’o’o‘oggggggg :
(6) Check closing voltage (par. 48 ¢ (2)) and adjust by increas- g g ¥
ing the air gap to raise the closing voltage and decreasing the air & 5 &
gap to lower the closing voltage. Only a slight air gap adjustment - §* 3 L L s 3
0 . . . o 2] [=)]
will normally be required. After this adjustment, readjust the contact . 8 2 |2 RERRBIITLERLR LR REEEEEEE 2
- . . . . . . . Le]
point opening to bring it back to the proper limits, if necessary. 3 ML n R G REREBR SRS
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¥
CUT-OUT RELAY . REGULATORS (Cont'd)
Points Open Section i1
Model Air Gap Point Opening Points Close (Amps
: (Inches) (Inches) - (Volts) 70°F Reverse Current) GROUP "—VOI.TAGE REGULATORS FOR
5540 0.015 0.020- 6.3-6.9 0-3.0 TYPE ONE GENERATORS
5586 0.015 0.020 13.0-14.2 0-4.0 ) . o
5830 0.020 0.020 6.3-6.9 0-3.0 Description .. .. . “"“9'5"""
5833 0.615 0.020 6.3-6.9 0-4.0 S R I 5
5834 0.015 0.020 13.0-14.2 0-4.0 C¥eanmg, Inspection, and test ... .. .. . .. . . 56
5838 0.015 0.020 13.0-14.2 0-4.0 Disassembly ................ .. ... . .. .. 7 57
5839 0.020 0.020 6.3-6.9 0-3.0 Cleaning, i i P
5849 0.015 0.020 12.9-13.9 0-4.0 R N g’f inspection, and test of parts . ... ... L L. 58
5850 0.015 0.020 6.3-6.9 0-3.0 epair of parts . ...... ... .. .. .. .. ... ... 59 .
5851 0.015 0.020 6.3-6.9 0-4.0 Assembly ... .. ... . ... .. . .. . oo 60
8% 0090 0650 e 0 max. TR
. 5863 0.015 0.020 6.3-6.9 0-4.0 : TeSt§ anq adjustments . ....... ... .. ... ... ... ... .. 61
5868 0.015 0.020 6.3-6.9 0-4.0 Specifications .............. ... .. . ... .. .7
‘ 3869 0.013 0.020 6369 0 T 62
‘, 5882 0.020 0.020 12.4-13.6 4.0 max.
5883 . 0.020 0.020 6.0-66 3.0 max.
5884 0.015 0.020 13.0-14.2 0-4.0
5886 0.020 0.020 13.2-14.0 0-4.0
5887 0.020 0.030 24.5-27.5 3.0 max.
5888 0.015 0.020 12.9-13.9 0-4.0
5889 0.015 0.020 6.3-6.9 0-4.0
5890 0.015 0.020 6.3-6.9 0-4.0
5801 0.020 0.020 13.2-14.0 0-4.0
5892 0.015 0.020 6.3-6.9 0-4.0
5893 0.015 0.020 6.3-6.9 0-4.0
5897 0.015 0.020 12.9-13.9 0-4.0
CUT-OUT RELAY
/VOLTAGE REGULATOR
RA PD 312086
Figure 64—Voltage Regulator for Type One
04 Third-brush Generator :
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TO CAR AMMETER

CURRENT & VOLTAGE REGULATOR
OR VOLTAGE REGULATOR

CONNECT TO
GROUND

AMMETER VOLTMETER

GENERATOR

RA PD 312087

Figure 65—~Meter Connections to Check Cut-out Relay
Closing Voltage

55. DESCRIPTION. - . it
a. The voltage regulators (fig. 64) in this group are for use wi
third-brush, type one generators. They include a cut-out relay and
voltage regulator mounted on the same base, and enclosed by the

same COover.

56. CLEANING, INSPECTION, AND TEST.
" a. Clean. Refer to paragraph 48 a.
b. Inspect. Refer to paragraph 48 b.

¢. Test with Unit Connected to Proper Generator and Battery.

i ting a
1) Test cut-out relay closing voltage (fig. 65) by connec
vogtrZIeter between the “GEN” terminal and regulator base and slowly

increasing generator speed until po_ints closse.
(2) Test voltage regulator setting by either of two ‘methods, the

fixed resistance, or the variable resistance method.
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GROUP II-VOLTAGE REGULATORS FOR TYPE. ONE GENERATORS
' TO CAR AMMETER

e

M CURRENT & VOLTAGE REGULATOR
OR YOLTAGE REGULATOR

FIXED RESISTANCE
3/4 OHM—6 YOLT
11/2 OHM—I12 YOLT

VCLTMETER

GENERATOR

RA PD 312088

Figure 66—Fixed Resistance Method of Checking Voltage
Regulator Setting '

(a) Fixed Resistance Method. Disconnect lead from regulator

§ ‘BAT” terminal and connect 34 ohm resistance ( 1% chms for 12-volt
‘regulator) between “BAT” terminal and regulator base (fig. 66).
§ Operate generator at medium speed, and with regulator at operating
§ temperature note voltage setting. Cover must be in place.

(b) Variable Resistance Method. With the variable resistance
method (fig. 67), a variable %4 ohm resistance, an ammeter; and a

 voltmeter must be used. Connect the ammeter and variable resistance
§in series with battery and regulator. Connect voltmeter from the
‘BAT” terminal to base of regulator. Operate generator at medium
greed with regulator at operating temperature, and cover in place.

If less than 8 amperes is obtained, place small load across battery
(such as a light) and then cut in resistance until output drops 8 to 10

-amperes.- Slow generator, and bring back to speed. Note voltage

setting.
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TO CAR AMMETER

CURRENT & VOLTAGE REGULATOR
" OR VOLTAGE REGULATOR

CONNECT TO
GROUND

VARIABLE
RESISTANCE

VOLTMETER

AMMETER

GENERATOR

RA PD 312089

Figure 67—Variable Resistance Method of Checking
Voltage Regulator Setting

57. DISASSEMBLY.

a. Never disassemble the regulator unless some part requires ]

\repl{acément. Actually, only a few parts can be removed (fig. 68).
. \

" b. Remove cover.

¢. Remove reiay armature by unsoldering lead and taking out

two screws.

d. Remove regulator upper contact support by taking out two

screws, lock washers, and washer.

e. Remove voltagé regulator armature by taking off two spiralf_
springs and drilling out two rivets that mount the armature spring §
hinge to regulator frame. Support frame to avoid bending it, center-
punch rivet heads and use 34, drill. Remove only if armature requires |

replacement.
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,/—COVER

ARMATURE ATTACHING
SCREW, LOCK WASHER

SPIRAL 1 AND NUT.
SPRING 00
\ 86 REGULATOR
ARMATURE
CONTACT SUPPORT
RELAY ASSEMBLY
ARMATURE INSULATION
9//‘ BUSHING

ufp
)
& a1
& op
& o
\\_TERMINAL

CLIp
RA PD 312090

Figure 68—Voltage Regulator, Disassembled

58. CLEANING, INSPECTION, AND TEST OF PARTS.

a. Examine all parts. Clean dirty, burned, or oxidized contact
i points (par. 59). Insulators, screws, washers, and leads must all be
: in good condition. If the windings, stationary cut-out relay contact
point, or insulators, are burned or otherwise defective, replace com-
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T™M 9-1825A
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ELECTRICAL EQUIPMENT (DELCO-REMY) CONTACT MOUNTING SCREWS

AIR GAP
AR GAP UPPER ARMATURE STOP =
(SET WITH CONTACT (BEND TO ADJUST CONTACT
A POINTS CLOSED) B{POINT OPENING)
/(A%Jggmﬁoscsgws CONTACT POINT OPENING -,
]
AR GAP)

~—

LOWER ARMATURE STOP =

RA PD 312092

Figure 70—Voltage Regulator, Cover Removed

b. Install regulator upper contact support.

c. Install relay armature and resolder lead to it.

d. Install spiral springs.

SPRING POST
(BEND TO ADJUST
C{CLOSING VOLTAGE)

ARMATURE SPRING

CUT-OUT RELAY § 61. TESTS AND ADJUSTMENTS.

a. Tests and adjustments are divided into two parts, mechanical
§ and electrical. Electrical tests are outlined in paragraph 56, mechani-

RA PD 312091 [ cal tests are outlined below.

b. Cut-out Relay. With unit disconnected (fig. 69), follow pro-

3 ' cedure in paragraph 53 b. Check closing voltage as outlined in para-

. § oraph 56 ¢ (1). :
plete regulator. NOTE: The regulator is of riveted construction and ] grap. ¢ (D

only the parts shown detached (fig. 68) are serviceable items.

Figure 69—Cut-out Relay Adjustments (Voltage Regulator)

¢. Voltage Regulator. With unit disconnected, proceed as follows:

(1) Measure air gap with points just touching, between the center
59. REPAIR OF PARTS. . ¢ points § of the winding core and the armature (fig. 70). Push armature all

a. Clean pitted, rough, dirty, burned, tor ozlscslzedtgogf:‘;wgylzn k way down by hand, release until the points come together and then
with a clean, fine-cut contact file. It is not nec y f measure the air gap. Adjust by loosening the two upper contact

A . out any pits which might ; ) . .
pits. Use a nfﬂe&‘l 011;1 ipogir;xtﬁle to clean Y p § mounting screws, and raising or lowering the upper contact support
have formed on the flat point. § asrequired. Tighten screws after adjustment.

60. ASSEMBLY. (2) Check voltage regulator setting as already detailed (par. 56

a. If regulator armature has been remove;d,,i'nsl:lt:clll “;il;llizgrlf;:f ‘ic (2)) and adjust (regardless of which method of test is used) by
armature with screws, lock washe:lS, and m:}tlsg lzl?;xsot ground against § bending the spring hanger of one spiral spring down to increase the
ment armature. Assemble screws down so they ; ; 101

cover.
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(=

VOLTAGE REGULATOR UNIT LOWER SPRING HANGER
BEND DOWN TO INCREASE VOLTAGE SETTING, BEND UP TO DECREASE VOLTAGE

SETTING.

MAKE ADJUSTMENT ON ONE SPRING
CHANGE TENSION ON BOTH SPRINGS ONLY WHEN ADJUSTMENT OF ONE SPRING

WILL NOT BRING SETTING WITHIN SPECIFICATIONS.
RA PD 312093

Figure 71-Voltage Setting Adjustment

voltage setting, or bend up to lower it (fig. 71). After each change f .

of voltage setting, replace regulator cover, reduce generator speed
until relay points open, then bring back to speed again and note

voltage setting. In addition, if the voltage is being checked by the
variable resistance method, readjust the variable resistance when 3
required to bring the current output back within the 8 to 10 ampere
range. NOTE: If spiral springs have been removed, replace one and '

.
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I GROUP II-VOLTAGE REGULATORS FOR TYPE ONE GENERATORS
t 62. SPECIFICATIONS.

. a. Group II Regulators— i
o Generstors. gulators—Voltage Regulator Used with Type

Voltage Regulator Air Gap

................ 0.070 inch
Cut-out Relay Air Gap................. .. 0.020 inch
Cut-out Relay Poiqt Opening. ........ ... .. 0.020 inch

Voltage Regulator

Current Regulator Voltage Setting

Model Curren? Settin ircuit) * CU’:O“’ o
(Amps) Hof'['g (cl°$e:°(’:l_{¢““) (P\‘I’:;:ss)cl':::;

1118203 N # —_ 7.2—- 7.4 6.2~ 6.7
1118204 P # — 7.2~ 7.4 6.2- 6.7
iii8227 P # — 14.0-14.2 12.4-13.4
8228 N # —_ 14.0-14.2 12.4-13.4
1118243 N # — 7.2—- 7.4 6.2—- 6.7
iliggggg # —_ 14.0-14.2. 12.4-13 4
# —_ 14.0-14.2 12.4-13.4

*Operate generator at the speed at which it will
. current to 8 to 10 amps.

tHot—Operating temperature.

¥CAUTION: These regulators are designed for operation with a particular

polarity system. Using a regulator which is designed for operation on a

positive grounded system with a batte hi i 3
1 grounded, will quickly destroy the re;{zl‘:tt;ﬁh has the negative terminal
F N—Negative.

P—Positive.

produce rated output and adjust

connect voltmeter from the “GEN” terminal of regulator to base. ¥

Open the voltage regulator points by hand, and slowly increase speed.
until 3 volts (6 volts on 12-volt unit) is obtained. This establishes §
the approximate speed at which the first spring is adjusted. Hold : 1
generator_speed at this value, release points, and adjust setting to

15 total specified setting. Install second spring, connect meters (par. §

56) (either method) and complete adjustment on this spring alone, §

as already outlined. :
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CHAPTER 3
REGULATORS (Cont’d)

Section IV

GROUP II-CURRENT AND VOLTAGE REGULATORS
FOR TYPE ONE GENERATORS

i Paragraph §
Description ....... 63
Cleaning, inspection, and test ............. ... 64
~Disassembly . .............. AU 65
Cleaning, inspection, and test of parts ..... R 66
Repair of PATtS . . ... ..o.vinre 67
Assembly .. ... 68
Tests and adjustments . .........c.oooiiiaaii e 69
Specifications . ...... ... 70
CURRENT
REGULATOR
VOLTAGE

CUT-OUT RELAY

RA PD 312094 §

Figure 72—Current and Voltage Regulator for Type
’ One Shunt Generator

104

REGULATOR §
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GROUP HI-CURRENT AND VOLTAGE REGULATORS FOR
TYPE ONE GENERATORS

CURRENT AND VOLTAGE REGULATOR

©

LOAD 7

AMMETER

. F

E :
N N
\ N
N N
N N
N N
N N
N N
'\,
N \
N N

N

AY

UL L 777 7T 7 777 7 77

e

STORAGE BATTERY

GENERATOR

RA PD 312095
Figure 73—Load Method of Checking Current Reguiafor Setting
63. DESCRIPTION.

a. Thg current and voltage regulators (fig. 72) in this group are
for use with shunt, type one generators. They include a cut-out relay,
a voltage regulator, and a current regulator, all mounted on the same
base and enclosed by the same cover.

64. CLEANING, INSPECTION, AND TEST.

a. Clean, Refer to paragraph 48 a.

b. Inspect. Refer to paragraph 48 b.
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ELECTRICAL EQUIPMENT (DELCO-REMY) TYPE ONE GENERATORS
TO CAR AMMETER |
BRIDGE VOLTAGE REGULATOR POINTS COVER SCREW.

N WITH JUMPER LEAD

CURRENT & VOLTAGE REGULATOR

COVER

GASKET

CURRENT REGULATOR

ARMATURE ———————»~4¢

- VOLTAGE REGULATOR
ARMATURE
CUT-OUT RELAY

ARMATURE ———— .

CONTACT SUPPORT

-
; % §<—— SPIRAL
ASSEMBLY Q

SPRING

- INSULATOR

CONNECTOR
STRAP

AMMETER

GENERATOR
INSULATION

@%% BUSHING

RA PD 312096

Figure 74—Jumper Lead Method of Checking Current

Regvulator Sefting RA PD 312097

e. Test With Unit Connected to Proper Generator and Battery.

(1) TesT CuT-0UT RELAY (par. 56 ¢ (1)).

(2) TEST VOLTAGE REGULATOR SETTING (par. 56 ¢ (2)).

(3) Test current regulator by either of two following methods,
either of which prevents voltage regulator from operating:

(a) Load Method. Place a load approximating current regulator
setting across battery, connect ammeter into circuit at regulator

106

Figure 75—Current and Voltage Regulator, Disassembled

: “BAT” terminal (fig. 73), operate generator at medium speed, and
i note current regulator setting.

(b) ]umper Lead Method. Place a jumper lead across voltage
§ regulator contact points, connect ammeter into circuit at regulator
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“BAT” terminal (fig. 74), operate generator at medium speed and
note current regulator setting.

65. DISASSEMBLY.

a. Never disassemble the regulator unless some part requires

replacement. This disturbs the electrical and mechanical settings and
makes it necessary to completely reset unit.

b. Remove cover.

¢. Remove relay armature by unsoldering lead and taking out two
screws and lock washers.

d. Remove current regulator upper contact support by unsolder-
ing lead and removing two screws, two-hole lock washers, two-hole
insulators, two small bushings, upper contact support, and two-hole
insulator. The connector strap may be left in place if only one of
the upper contact supports is removed.

INSULATORS

oy CURRENT REGULATOR

e VOLTAGE REGULATOR
B,

Pl

CONNECTOR STRAP
INSULATORS RA PD 312098

Figure 76—Upper Contact Support Arrangement

e. Remove voltage regulator upper contact support by removing
two screws, two-hole lock washer, two-hole insulator, two small
bushings, upper contact support, and two-hole insulator. If the
current regulator upper contact support has been removed, the con-
nector strap will also come off with voltage regulator upper contact
support.

108

T™ 9-1825A
65

GROUP HI—-CURRENT AND VOLTAGE
REGULATOR
TYPE ONE GENERATORS s foR

CUT-OUT
RELAY

RA PD 312099

Figure 77—Adjusting Cut-out Relay Air Gap

CUT-OUT

RA PD 312100

Figure 78—-Adiusfing Cut-out Relay Point Opening
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CUT-OUT
RELAY

RA PD 312101

Figure 79—Adjusting Cut-out Relay Closing Voltage

f. Remove either the current regulator or voltage regulator arma-
ture by removing two spiral springs and drilling out the two rivets
which mount armature springs hinge to regulator frame. Suppt?rt
frame to avoid bending it, center punch rivet head and use %o drill. @
This should be done only if the armature is damaged (ber'xt or. ¥
cracked spring), or if contact point is badly burned away, pitted, ] f

Oor worn.

66. CLEANING, INSPECTION, AND TEST OF PARTS.
a. - Refer to paragraph 58 and figure 75.

67. REPAIR OF PARTS.
a. Refer to paragraph 59.

68. ASSEMBLY.

a. If the regulator armatures have been removed, the replace- : 1
ment armatures can be installed with the screws, lock washers, and ;
nuts which are furnished in the package with the replacement arma- § ;
ture. Turn screws down so they will not ground against cover when '

the cover is replaced.
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GROUP IIl—CURRENT AND VOLTAGE REGULATORS FOR
TYPE ONE GENERATORS

b. Install voltage regulator upper contact support (fig. 76). A
two-hole insulator goes next to the regulator frame, then the upper
contact support, two small bushings, the connector strap, two-hole
insulator, two-hole lock washer, and two screws. Note that this
connects the connector strap to the upper contact support.

c. Install current regulator upper contact support (fig. 76). A
two-hole insulator goes next to the regulator frame, then the upper
contact support, two small bushings, two-hole insulator, connector

VOLTAGE
REGULATOR

RA PD 312102

Figure 80—Adjusting Regulator Air Gap (Current and
Voltage Regulator Units)

strap, two-hole insulator, and two screws. Note that this connects the
‘connector strap through the two screws to the regulator frame. The
connector strap is insulated from the upper contact support on the
current regulator. Resolder lead to upper contact support.

d. Install relay armature with two screws and lock washers. Re-
solder lead to armature.

e. Install four spiral springs on regulator armatures. The unit is
now ready for check and adjustment. -

69. TESTS AND ADJUSTMENTS.

a. Tests and adjustments are divided into two parts, mechanical
and electrical. Electrical tests were outlined in paragraph 64, me-
chanical tests are outlined below.
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| » i it di refer to figures 77, 78,
anl(;. 7;: gz%u;o%ggyi)gé;guz% ES&EE%:E% egétgraph 5:% b. Closing
voltagi’fltﬁjgflﬁgg?:l:tﬁrfn%ith Snit disconnected, refer to figures 80
end 81, and follow procedure in ParaEraD L O ey detailed (par.
o G and sajatrgalesof method . by ending S o
?gngxr?ggegg ;?g’I?E: Ifg spiral springs have been removed, replace

CURRENT
REGULATOR

RA PD 312103

” Setting and/or
i 1 —Adjustment of Current Regulf:ior
Figure 8 : Voltage Regulator Sefting

one, make adjustment on it tdo obta
i tall second spring and comple !
g:if I;‘;u": insseures that each spring will carry V3 total tension.
70. SPECIFICATIONS.
a. Group Il Regulators—Current and Voltage
with Type One Generators. (See table on next page.) -
Voltage Regulator Air Gap...............- 0.070 inc

Current Regulator Air Gap................ %%&;(()) 12::::
- Air Gap. .- - e .
Cut-out Relay Air P PP

Cut-out Relay Point Opening. ............-
112

TM 9-1825A
70 -

GROUP [I-CURRENT AND VOLTAGE REGULATORS FOR
TYPE ONE GENERATORS

Voltage Regulator

Current Regulator Voltage Setting

Cuf-éut Relay

in 14 total current regulator sgt-
lete adjustment on second spring

Regulators used

Model Current Seiting (Closed Circuit) * Points Close
(Amps) Hot Hotl (Volts) Hotf
1118201 N # 32-34 7.2—- 7.4 6.2—- 6.7
1118202 P # 32-34 7.2- 7.4 6.2— 6.7
1118207 N # 28-30 7.0- 7.2 . 6.2— 6.7
1118208 P # 28-30 7.0- 7.2 6.2— 6.7
1118209 N # 16-18 14.0-14.2 12.4-13.4
1118210 P # 16-18 14.0-14.2 12.4-13.4
1118212 P # 38-40 7.0— 7.2 6.2—- 6.7
1118214 P # 24-26 14.0-14.2 12.4-13.4
1118215 P # 22-24 7.0—- 7.2 6.2— 6.7
1118217 P # 19-21 14.0-14.2 12.4-13.4
1118218 P # 7- 9 14.0-14.2 12.4-13.4
1118219 N # 24-26 14.0-14.2 12.4-13.4
1118220 P # 12-13 14.0-14.2 12.4-13.4
1118221 N # 26—28 7.0— 7.2 6.2- 6.7
1118222 P # 34-36 7.0— 7.2 6.2— 6.7
1118224 N # 12.5-13.5 7.4— 7.6 6.3— 6.9
1118225 P # 14-16 14.0-14.2 12.4-13.4
1118229 N # 34-36 7.0—- 7.2 6.2—- 6.7
1118230 P # 26-28 7.0—- 7.2 6.2- 6.7
1118232 P # 34-36 7.0- 7.2 6.2—- 6.7
1118234 P # 24-26 7.0~ 7.2 6.2— 6.7
1118235 P # 9-11 14.0-14.2 12.4-13.4
1118236 ',' - 2628 7.0- 7.2 6.2— 6.7
1118237 N # 3840 7.0— 7.2 6.2—- 6.7
* 1118240 N # 18-20 7.1- 7.3 6.2— 6.7
1118241 P # 30-32 14.0-14.2 12.4-134
1118244 P # 48-50 6.8— 6.9 6.1- 6.4
1118245 P # 38-40 13.6-13.8 12.4-13.0
1118248 P # 9-11 14.0-14.2 12.4-13.4
1118249P # 14.5-15.5 7.0- 7.2 6.2— 6.7
1118252 N # 24-26 14.0-14.2 12.4-13.4
1118253 P # 28-30 7.0- 7.2 6.2—- 6.7
1118254 N # 12-13 14.0-14.2 12.4-134
tInsulated.

{Hot—Operating temperature.
*Operate generator at the speed at which it will produce rated output and adjust
current to 8-10 amps.

¥CAUTION: These regulators are designed for operation with a particular
polarity system. Using a regulator which is designed for operation on a
positive grounded system with a ba ttery which has the negative terminal
grounded will quickly destroy the regulator.

N—Negative.

P—Positive,
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CHAPTER 3
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Section V

GROUP IV—CURRENT AND VOLTAGE REGULATORS
FOR TYPE TWO GENERATORS

Paragraph
DesCription . ... .ottt e 71
Cleaning, inspection, and test . .............. ... ... ..., 72
Disassembly ... ... ... 73
Cleaning, inspection, and testof parts ...................... 74
Repair of Parts . ... ...t 75
Assembly .. L 76
Tests and adjustments . .............. ... ... e 77
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TERMINAL BOX

VOLTAGE
_ REGULATOR
COVER ASSEMBLY

CURRENT CUTOUT
REGULATOR RELAY

BASE el  ASSEMBLY ASSEMBLY

RA PD 312130

Figure 82—Current and Voltage Regulator for Type Two
. Shunt Generator

71. DESCRIPTION.
a. The current and voltage regulators (fig. 82) in this group are

for use with shunt, type two generators. They include a.cut-out 4

relay, a voltage regulator, and a current regulator, all mounted on the

same base and enclosed by the same cover. Some have a terminal §
shield .which encloses the terminals and provides fittings for radic %

_ interference shielding.
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GROUP IV—CURRENT AND VOLTAGE REGULATORS FOR

TYPE TWO GENERATORS

REGULATOR

> SN A S SN S S SN sy S .

Y A s s 4

GROUND
SCREW

1 GENERATOR
VOLTMETER RA PD 312104

Figure 83—Cut-out Relay Closing Voltage Check
REGULATOR

_a— ARMATURE

Z y v . va

FIELD

BATTERY

GENERATOR

YOLTMETER RA .PD 312105

Figyre 84—Voltage Regulator Setfing Check
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72. CLEANING, INSPECTION, AND TEST.

a. Clean by wiping off excess dirt with a clean cloth. Do not
wash, steam, or dip-clean. Remove cover and blow out dirt or dust
with compressed air, being careful to avoid directing air stream
against leads, resistances, windings or other parts that could be
damaged. '

b. Inspect for burned contact points, resistances, windings, leads,
or insulation. .

c. Test with unit connected to proper generator and battery.

(1) Test cut-out relay closing voltage (fig. 83) by connecting
voltmeter between the regular armature terminal and the ground
return screw. Slowly increase generator speed, and note relay closing

voltage.

RA PD 312131

JUMPER LEAD BRIDGING VOLTAGE
REGULATOR CONTACT POINTS

MOUNTING PLATE
WITH UNITS ATTACHED

ARMATURE

SHIELD COVER

/

TERMINAL

o =)
s

GENERATOR

TERMINAL
SHIELD

AMMETER

RA PD 312106

Figure 86—Current and Voltage Regulator, Disassembled

TERMINAL
ASSEMBLY

Figure 85—Checking Current Regulator Setting with Jumper Lead

(2) Test voltage regulator setting by disconnecting lead from
regulator battery terminal and connecting voltmeter from regulator
armature terminal to the ground return screw (fig. 84). Operate
generator at medium speed and note voltage setting. Regulator must
be at operating temperature (145°). Either heat regulator in oven
(avoid excessive baking or heat), or operate regulator about 45
minutes with cover on to obtain this temperature.

(3) Test current regulator setting by referring to figures 85 and
73 and following procedure in paragraph 64 ¢ (3).
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TYPE TWO GENERATORS

73. DISASSEMBLY.
a. Disassemble Into Main Subassemblies (figs. 86 and 87).
(1) ReMoVE CovER. Unscrew two round nuts.

(2) RemoveE TERMINAL SHIELD COVER (where present). Take
out four screws and lock washers.

ORDNANCE MAINTENANCE
ELECTRICAL EQUIPMENT (DELCO-REMY)

RA PD 312132

(3) REMOVE TERMINAL SHIELD (where present). Remove by tak-
ing out two screws and lock washers.

(4) DiscoNNECT HEAVY REGULATOR LEADS. Unsolder and remove
in order named, lead clamping screw, lock washer, and flat washer
which clamp the two heavy leads together between voltage regulator
and current regulator. Unsolder the two heavy leads from the clamp
and remove washer from bottom of clamp.

MOUNTING

PLATE .
ASSEMBLY

(5) DisconNECT HEaAVY RELAY AND REGULATOR LEADS. Unsolder
and remove in order named, lead clamping screw, lock washer, and
flat washer which clamp the two heavy leads together between current
regulator and cut-out relay. Unsolder the two heavy leads from the
clamp and remove washer from bottom of clamp.

(6) DiscoNNECT LEaDS FrRoM RELAY CONTACT BRACKET. Hold-
£ ing leads with pliers to avoid burning fingers, unsolder cut-out relay
 series winding lead (heavy, black), cut-out relay shunt winding lead
(small, light), and jumper lead (enclosed in yellow insulation) from
the cut-out relay contact bracket.

. (7) REMOVE JUMPER LEAD. Disconnect other end of jumper lead
§ from voltage regulator by removing screw and lock washer.

3 (8) DiISCONNECT VOLTAGE REGULATOR FRAME LEAD. Disconnect
% clip of lead coming up through fiber mounting plate from voltage
§ regulator frame by removing screw and lock washer.

(9) DISCONNECT VOLTAGE REGULATOR LEAD. Disconnect voltage

5 | regulator lead from current regulator frame (spiral spring side) by
& removing screw and lock washer.

RESISTOR
cuTouT
RELAY
ASSEMBLY

JUMPER

(10 DiscoNNECT CURRENT REGULATOR SHUNT WINDING LEAD.
¥ Lead from resistance and lead from current regulator shunt winding
g are connected together at a tapped collar in fiber mounting plate.
& Remove screw and lock washer to disconnect these two leads.

= (11) DiscoNNECT RELAY FraME LEAD. Disconnect clip of lead
& coming up through fiber mounting plate from cut-out relay frame
1 _‘ (spiral spring side) by removing screw and lock washer.

CURRENT
REGULATOR
ASSEMBLY

Figure 87—Relay and Regulator Units Detached from Mounting Plate

o (12) UNsSCREwW THREE MOUNTING PLATE SCREWS. Remove three
O > : fiber mounting, plate mounting screws, lock washers, and flat washers,

3 '2 A & from terminal side of fiber mounting plate.

ﬁ 3 E (13) UNSCREW FoUR MOUNTING PLATE SCREWS. Remove four

6 ) % & [iber mounting plate mounting screws, four lock washers, and two flat

S o<

E washers from fiber mounting plate (on side with lettering). This also
‘g disconnects a lead from the cut-out relay, and a lead from the voltage
& regulator. '
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Figure 88—Terminal Assembly, Disassembled

FRAME SERIES COoIL
ASSEMBLY coiL ASSEMBLY BRACKET
ASSEMBLY
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[TERMINAL BRACKET N
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SPIRAL o - g =
SPRING ARMATURE v

BRACKET MOUNTING
SCREWS, LOCK WASHERS,
AND PLAIN WASHERS

RA PD 312133

Figure 89—Voltage Regulator, Disassembled
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(14) Lirtr OFF MOUNTING PLATE AND REGULATOR ASSEMBLY.
= |

Remove the fiber mounting plate with cut-out relay and regulators

from the regulator base.
(15) Lirt OuT TERMINAL CONNECTOR INSULATING WASHERS AND

RA PD 312134

BuUsHINGS. Remove three large fibér insulating washers, and three
small fiber insulating bushings from the regulator base. f - 5:1 ; QE
(16) Lirr OFF TERMINAL ASSEMBLY. Remove terminal assembly < 2 .52
from the regulator base. 2 2 8§08
(17) REMOVE VOLTAGE REGULATOR (ﬁg 87). Remove voltage N g -
regulator from fiber mounting plate by removing nut and lock E 2 J =
. =z
washer from stud on under side of plate. 4
(18) REMOVE CURRENT REGULATOR (fig. 87). Remove current g< . .
regulator from fiber mounting plate by removing nut, lock washer, ! g
and flat washer, from stud on under side of plate. = 05w
o zZ w
(19) Remove CuT-oUT Reravy (fig. 87). Remove cut-out relay g \ @ £532
from mounting plate by removing nut and lock washer from stud on < N z X 3
under side of plate. 2 20z
- (20) REMOVE RESISTANCE (fig. 87). Remove resistance assembly o 7 Lod
from fiber mounting plate by removing screw and lock washer. Ol é é a
U Z
@ v

(21) DiscoNNECT LEAD FrROM RESISTANCE. Disconnect lead from
resistance assembly by removing nut and lock washer.

(22) DisasseMBLE TERMINAL AsseMBLY (fig. 88). Disassemble
terminal assembly by removing two nuts, two lock washers, and one
flat washer from each terminal stud. Hold terminal stud with one
wrench, loosen nuts with other wrench. Avoid bending connector lugs
soldered to the terminal studs.

~b. Disassembly of Voltage Regulator (fig. 89).

‘(1) REMOVE SPIRAL SPRING. Hold voltage regulator spiral spring
with pliers, unsolder from armature and remove. Avoid crushing
sprlng with pliers. ‘

(2) DiscoNNECT LEAD FRoM CONTACT BRACKET. Disconnect lead
from contact bracket assembly by removing nut and lock washer.

(3) ReMOVE CONTACT BRACKET ASSEMBLY. Remove contact
bracket assembly by removing four screws, four lock washers, and
four flat washers.

SHUNT con
ASSEMBLY

SERIES COIL

Figure 90—Current Regulator, Disassembled

INSULATOR

(4) . D1SASSEMBLE CONTACT BRACKET ASSEMBLY. Remove contact
screw, locking nut, and loek washer. NOTE; Perform this operation 29
Xz
T &
v

at any time that the contact screw requires cleaning or replacement.

Extreme care must be used during this operation to avoid bending >
the contact screw supporting spring. This flat spring raises up off the wE
fiber bracket when the contact points come together to provide a f§

¥a

wiping action between the points. Dzstortmg the spring will cause
severe damage to the regulator and generator as well as other elec-
" trical equipment. The correct proceduré for removing the contact
screw is illustrated in figure 97.

(5) REMOVE ARMATURE. Remove armature by removing two
screws, lock washers and flat washers.
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(6) ReMovE CoNTACT BRACKET SUPPORT. The contact bracket TYPE TWO GENERATORS

support was originally held to the frame by the two armature mount-
ing screws, lock washers, and flat washers, and the two screws and
lock washers on the opposite side of the frame. When these four
screws, four lock washers, and two flat washers have been removed,
the contact bracket support may be removed.

(7) ReMove WINDING ASSEMBLY. Remove winding assembly
from frame by removing nut.

(8) SEeRiEs CoiL. Bend back the 3/ turn of heavy wire, which is
the series coil, to permit removal of the winding assembly from the
frame. Do not unsolder from the frame,
~ (9) UnscREwW ADJUSTMENT Lock ScREw. If it should ever be-
come necessary, the adjustment lock screw, lock washer, and flat
washer may be removed from the frame.

¢. Disassembly of Current Regulator (fig. 90).

(1) REMOVE SPIRAL SPRING. Hold current regulator spiral spring
with pliers, unsolder from armature and remove. Avoid crushing

spring with pliers.
(2) DiISCONNECT LEAD FROM CONTACT BRACKET. Dlsconnect lead
from contact bracket assembly by removing nut and lock washer.

(3) ReEMoVE CoNTACT BRACKET ASSEMBLY. Remove contact
bracket assembly by removmg four screws, four lock washers, and

four flat washers.

(4) DisasseMBLE CONTACT BRACKET ASSEMBLY. Remove contact
screw, locking nut, and lock washer. NOTE: Perform this operation at
any time that the contact screw requires cleaning or replacement.
Extreme care must be used during this operation to avoid bending
the contact screw supporting spring. This flat spring raises up off
L the fiber bracket when the contact points come together to provide
l a wiping action between the points. Distorting the spring will cause
| severe damage to the regulator and generator as well as other elec-
b

4 CONTACT
) BRACKET
ARMATURE
ADJUSTING
BRACKET
ARMATURE
RA PD 312135

7y
@;@

SHUNT COIL
ASSEMBLY

1’ trical equipment. The correct procedure for removing the contact
i screw is illustrated in figure 97.
! (5) REMOVE ARMATURE. Remove armature by removing two
‘ screws, two lock washers, and one flat washer,
(6) REMOVE CONTACT BRACKET SUPPORT. Remove the two screws
and lock washers, and remove contact bracket support.
(7) REMOVE WINDING ASSEMBLY. Remove winding assembly
from frame by removing nut. _
. (8) DISASSEMBLE WINDING AssEMBLY. The winding assembly
may be further disassembled by removing the fiber insulator from the
serrations on the winding core, and then removmg the heavy series
" winding. :
(9) UNsCREW ADJUSTMENT LockK SCREW. Remove the adjust-
ment lock screw, lock washer, and flat washer from the frame,
whenever necessary.

Figure 91—_Cut-ous Relay, Disassembled

INSULATOR

ASSEMBLY
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d. Disassembly of Cut-out Relay (fig. 91).

(1) ReMOVE SpPIRAL SpPRING. Hold cut-out relay spiral spring
with pliers, unsolder from armature and remove. Avoid crushing
spring with pliers, ‘ .

(2) REMovE CoNTACT BRACKET. Remove two screws, lock
washers, and flat washers, and remove contact bracket.

(3) REMOVE ARMATURE. Remove two screws, lock washers, arma-
ture, and remove armature stop bracket.

“) REMOVE WINDING ASSEMBLY. Remove winding assembly

from frame by removing nut.

(5) DisasseMBLE WINDING AsseMBLY. The winding assembly
may be further disassembled by removing the fiber insulator from
the serrations on the winding core, and then removing the heavy
series winding. :

(6) UNSCREW ADJUSTMENT LoOCK SCREW. Remove the adjust-
ment lock screw, lock washer, and flat washer from the frame, when
necessary. '

7 4. CLEANINC, INSPECTION, AND TEST OF PARTS.

a. ~ After disassembly, examine all parts, clean as necessary, and
repair or replace defective parts. Particular attention must be given
insulators; any found cracked, burned, or otherwise damaged must
be replaced.

b. Winding assemblies must be handled with care, since they
contain.very fine wire which would be broken by rough treatment.
The leads must not be twisted or pulled for the same reason. Make
sure that the léad clips are well soldered to the leads and that the
insulating tape on the outside of the windings is in place.

c¢. The eut-out relay armature, voltage regulator armature, and
current regulator armature, all have contact points which must be
examined for roughness and pits. Care must be taken in handling the
armatures, since they have a flat armature spring which must not
be bent or distorted. Damaging the f!at spring will cause defective
operation of the unit after assembly. ¥ the points require cleaning,
refer to paragraph 75 for procedure. Avoid touching point surfaces,
since any trace of grease or oil may cause points to burn in operation.

d. Examine contact point of the contact screws on the voltage
regulator and current regulator, for roughness or pits. Points are
cleaned as outlined in paragraph 75. Avoid touching point surfaces,

" since any frace of grease or oil may cause the points to burn in oper-
ation.

e. The flat spring on the contact bracket of the voltage regulator
and current regulator must not be distorted, and must have sufficient
“tension to rest firmly against fiber at free end. This provides a wiping
~action between the points in operation. Replace if defective.

1246
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-CUT ouT

CURRENT VOLTAGE
RELAY REGULATOR REGULATOR
1. 1.
539 LNIuHn! CED ACLARETD
() /O o\ [e)
(o] o] O] o
3 7
\ /
@) @
DN RESISTOR
Q) ®

== X GROUND
I .- SCREW
GASKET Z:HIELDING JUMPER
\' ) LEAD

/— COVER

RA PD 308887

Figure 92—Top and Front View of Regulator Showing
' Relationship of Leads

75. REPAIR OF PARTS.

a. Clean contact

Poi'nts which i o o .
burned, or dirty, 1 are pitted, excessively rough, .

with a clean, fine-cut contact file. o
, , OT On a fine emery
CAUTION: Do not remove more contact material
A b 4
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than is absolutely necessary. Make sure all tr_aces of emery orI ﬁ;:ngi
are removed from the point surfaces. Do not use em(;ry cdo ue;e
sandpaper, since particles of emery or sand may embed an ;:: e
point ‘burning. Do not touch point sutfacc.es or get any grease o
on them after cleaning, since traces of oil or grease will cause

v points to burn in operation.

76. ASSEMBLY.
a. Assembly of Cut-out Relay (fig. 91). o
(1) INsTALL RELAY SERIES WINDING. Place relay §eries WInc}Il‘rlllge
over winding assembly and secure by pressing on fiber msula'gox;lator
straight lead on the series windiz}g must be next to the fi ert 125 ator
and in line with two leads passing through fiber washer at opp
end of winding. .
(2) InstaLL WINDING ASSEMBLY IN I“.RAME. Placelzd win iu;lgt
assembly into frame and secure with nut. With frame .he L;pr gr-
so short side is toward operator, all leads must be to right of ope
ator (fig. 92). . .
. (3) InsTALL LOCK SCREW. Install.lqck screw, lock washer, an
flat washer into frame and tighten fingertight. _ '
(4) InsTALL CONTACT BRACKET. _Place armature stop bl:aCket n:l
place. Install contact bracket with two screws, lock washers, atn
flat washers. Screws go through frame and fasten armature stop
bracket into place. '
' (5) FASTEN. ARMATURE TO FRAME. Fa.sten armature WIt'hhth
~ screws and lock washers to frame. Fasten clips from leads, which ar
riveted to armature contact points under lock washers and s:rews,
to frame. Screws go through frame into armature stop bra'cket. Arma-
ture must be pushed down tight against frame' so there is no air tguap
between frame and armature. Use care to avoid damaging armature
flat spring. . . . .
(6) INSTALL SPIRAL SPRING. With plier%,.put spiral spring in
place, hooking ends to armature and lower spring support.

b. Assembly of Current Regulator (fig. 90).

(1) INSTALL SERIES WINDING. Place series winding on winding

assembly, and secure with fiber insulator. o
(2) AsseMBLE WINDING ASSEMBLY INTO FRAME. Pla;:e Wlndl'nei
assembly into frame, and secure with nut. Hefavy leads ﬁgm seinht
winding must be next to high side of frame, With frame he tlllpr g N
so short side is toward operator, the ﬁne'le'ad which passes t rou;z
fiber washer at top of winding must be to right of operator (ﬁg. 92).
(3) InstAaLL LOCK SCREW. Install lock screw, lock washer, and
flat washer into frame.and tighten fingertight.
: : 128
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(4) FASTEN ARMATURE TO FRAME. Place contact bracket support
in position. Fasten armature to frame with two screws, two lock
washers, and one flat washer. NOTE: Screw to left, where clip
fastens, does not have flat washer. Armature must be pushed down
tight against frame so there is no air gap between frame and arma-
ture. Use care to avoid damaging flat armature spring. Screws go
through frame and fasten into U-shaped bracket.

(5) InsTALL CONTACT BRACKET SUPPORT SCREWS. Install other
two screws and lock washers holding contact bracket support.

(6) ASSEMBLE CONTACT BRACKET ASSEMBLY. Assemble contact
terminal screw with lock washer, through support bracket and
secure with lock washer and nut. Place contact screw lock nut on
contact screw. Place lock washer under nut, run screw down lightly
into place in collar on flat contact spring on contact bracket assembly. -

(7) FASTEN BRACKET ASSEMBLY TO REGULATOR. Fasten contact

bracket assembly to regulator with four screws, lock washers, and
washers.

(8) FASTEN LEAD TO CONTACT BRACKET ASSEMBLY. Fasten lead

{ clip (with two leads) to contact terminal screw with nut and lock
{ washer. '

(9) InNsTALL SPIRAL SPRING. With pliers, put spiral spring in
place, hooking ends to armature and lower spring support.

c. Assembly of Voltage Regulator (fig. 89).

(1) AsseMBLE WINDING ASSEMBLY INTO FRAME. Place winding
assembly into frame and secure with nut. With frame held upright
so short side is toward operator, the two leads attached to a single
clip must be to right of operator (fig. 92).

(2) InstAaLL Lock ScrREw. Install lock screw, lock washer, and
flat washer into frame and tighten fingertight.

(3) FASTEN ARMATURE TO FRAME. Place contact bracket support
in position. Fasten armature to frame with two screws, lock washers
and flat washers. Armature must be pushed down tight against frame
so there is no air gap between frame and armature. Use care to avoid
damaging flat armature spring. Screws go through frame and fasten
into contact bracket support.

(4) InsTALL CONTACT BRACKET SUPPORT SCREWS. Install re-
maining two screws and lock washers to secure contact bracket
support.

(5) AsSEMBLE CONTACT BRACKET ASSEMBLY. Assemble terminal
screw with lock washer through contact bracket assembly, and

secure with lock washer and nut. Place contact screw lock nut on

contact screw. Place lock washer under nut, and run screw down
lightly into place in collar on flat contact spring on contact bracket
assembly.
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(6) FASTEN BRACKET ASSEMBLY TO REGULATOR. Fasten contact
bracket assembly to regulator with four screws, lock washers, and
washers,

(7) FasTEN LEAD TO CONTACT BRACKET ASSEMBLY. Fasten lead
clip (with two leads) to contact terminal screw with nut and lock
washer. : .

(8) INSTALL SPIRAL SPRING. With pliers, put spiral spring in
place, hooking ends"to armature and lower spring support.

d. Assembly of Regulator (figs. 86, 87, and 88).

(1) AsSEMBLE TERMINAL ASSEMBLY. Put three terminal studs
into terminal plate. Secure each terminal with one flat washer, lock
washer, and nut, in that order. Hold terminal stud with one wrench,
and tighten nuts with other. Add three lock washers and nuts, and
tighten fingertight.

(2) FasTEN REsISTANCE LEAD. Fasten resistance lead to resistance
with lock washer and nut. '

(3) MounTt RESISTANCE ON MOUNTING PLATE. Mount resistance
assembly on fiber mounting plate by placing end of resistance
through bolt into hole in plate, and fastening resistance bracket to
collar in plate with screw and lock washer (fig. 92).

(4) FastEN Cut-outr RELAY TO PLATE. Fasten cut-out relay 1

assembly to fiber mounting plate with lock washer and nut (fig. 93).

(5) FasTEN CURRENT REGULATOR TO PLATE. Fasten current
regulator assembly to fiber mounting plate with flat washer, lock
washer, and nut (fig. 92). .

(6) FASTEN VOLTAGE REGULATOR TO PLATE. Fasten voltage
regulator assembly to fiber mounting plate with lock washer and
nut (fig. 92). '

(7) PrackE TERMINAL ASSEMBLY INTO REGULATOR BASE. Place
terminal assembly into position in regulator base. Put three insulat-

ing washers under three connector lugs on terminal screws, and place ¥

three fiber bushings through into holes in base.

(8) AssEMBLE F1BER MOUNTING PLATE (Wi1TH REGULATORS AND
RerLay Unit) In PositioNn IN REGULATOR BASE. Assemble fiber

mounting plate with regulators and relay unit into position and }
secure with three washers, lock washers, and screws placed through § 1
holes in fiber mounting plate on terminal side of regulator. Assemble §
four screws (screwdriver), four lock washers, and two washers on |
other side of fiber mounting plate. The two flat washers go on §
screws at two end holes. The other two screws also fasten two léad ;
clips (fig. 92). One lead is from the relay, the other lead is from §
the voltage regulator. CAUTION: Care must be taken to connect .

the proper lead from the voltage regulator, since there are two leads

much the same length coming from the voltage regulator. Both leads
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pass through the upper fiber washer of the voltage regulator winding
as.sen:lbly, but one lead comes through a hole nearer the center of the
winding. Connect this lead to the fiber mounting. plate with screw
and lock washer. The other lead, passing th'tough the hole further
away from the center of the winding, connects to the current regu-

§ Ilator frame (fig. 93).

AR GAP
(CHECK WITH POINTS
HELD CLOSED)

RA PD 40311

Figure 93—Cut-out Relay Air Gap Check

.(9) CONNECT SECOND LEAD FROM VOLTAGE REGULATOR. Connect
clip of second lead from voltage regulator to current regulator frame
(fig. 92). Rer.nove screw and lock washer from current regulator frame
to connect clip, replace and tighten.

(10) ConNNECT CURRENT REGULATOR LEAD. Connect clip of lead
from <':urrent regulator and clip of lead from resistance to tapped
collar in fiber mounting plate with screw and lock washer,
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(11) CoONNECT JUMPER LEAD. 'Connecft clip bon j;rgg;rg 12?1:.;11
i i lator frame by re

ellow insulation) to voltage regu : ; g

gzplacing screw and lock washer. The opposite end of jumper lea
t.

solders to the relay contact bracke ‘

(12) CONNECT VOLTAGE REGULATOR FrRAME LEAD. Connecl‘;lacig;
of lead coming up through fiber mounting plate to voltage reg
frame by removing and replacing screw and lock washer. - f

(13) Connect Cut-our RELAY FRAME LEAD. Connect’ c 1;121 tgr
lead coming up through fiber mounting plate to voltage reg
frame by removing and replacing screw and lock washer.

AIR GAP ADJUSTING SCREWS %
(LOOSEN AND RAISE OR LOWER CONTACT BRACKET) i

RA PD 40312

Figure 94—Adjusting Cut-out Relay Air Gap

(14) ConnNecT HEAVY RELAY AND RFGULATOR LEADS. lilraeii
small washer in lead clamp in fiber mounting pla}te betweendcuecure
regulator and cut-out relay, put two heavy leads in place a:o nsS ure
with large washer, lock washer, and screw. Solder connecti ns anc
screw securely with soldering iron. NOTE: Do not use act a

(15) ConnNEcT HEAVY REGULATOR LEADS. Place small washer irc;
lead clamp in fiber mounting base between current regulator an
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voltage regulator. Put two heavy leads in place and secure with
large washer, lock washer and screw. Solder connections and screw
securely with soldering iron. NOTE: Do not use acid flux.

(16) CoNNECT LEADS TO RELAY CONTACT BRACKET. Place relay
heavy series winding lead, relay shunt winding lead, and jumper lead
(vellow insulation) in position in relay contact bracket and crimp
bracket around leads. Solder securely, using a non-acid flux.

UPPER ARMATURE STOP
(BEND TO ADJUST
POINT OPENING)

POINT OPENING

RA PD 40313
Figure 95—Cut-out Relay Point Opening Check and Adjustment

(17) SOLDER SPIRAL SPRINGS TO ARMATURES. Solder spiral
springs to armatures of cut-out relay, current regulator, and voltage
regulator. This holds springs in place, and prevents them from coming
off in operation.

(18) FASTEN TERMINAL SHIELD. Fasten terminal shield in place
with two screws, lock washers, and washers.

(19) ASSEMBLE TERMINAL SHIELD COVER, Assemble terminal

[ shield cover with four screws and lock washers.
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77. TESTS AND ADJUSTMENTS.

a. Tests and adjustments are divided into two parts, mechanical

and electrical. Refer to paragraph 72 ¢ for electrical tests. Qutline for

mechanical tests follows below.

b. Cut-out Relay. Proceed as follows with unit disconnected.

(1) Measure air gap (figs. 93 and 94) between the armature and
the core (not between the brass pin in the armature and the core)

LOCK SCREW
(LOOSEN TO ADJUST)

ECCENTRIC
(TURN TO ADJUST)

Figure 96—Adjusting Cut-out Relay Closing Voltage

with the points just touching. Adjust by loosening the two contact
mounting screws, and raising or lowering the bracket as required.
Be sure the points are lined up. Tighten sCrews after adjustment.

(2) Measure point opening (fig. '95) with the points open, and
adjust by bending the upper armature stop. If the points do not
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close at the same instant, the con
‘ ‘ , tact bracket must be slightl
real‘med (and air gap reset if necessary) and the spring ﬁngerslgb }’;
until they all close simultaneously. -
(3) Check closing voltage as explai i
. plained in paragraph 72 ¢ (1
and adjust (fig. 96) by loosening the lock screw and turning Ehi

CONTACT SCREW
(TURN TO ADJUST)

LOCK NUT
(LOOSEN TO ADJUST)

POINT OPENING

RA PD 40314

Figure 97—Adjusting Regulator Point Opening

] f:fieer:trlc.}llncrgasing the sbring tension increases the closing voltage
» each adjustment, slow generator and bring back to speed tO.

check adjustment.

((:1 ) V;\)itage Regu'lator. Proceed as follows with unit disconnected
casure point opening (fig. 97) with the armature held'

_down against the winding core. Adjust by loosening the lock nut
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id distort-
and turning the contact screws. Care must be used to avoid disto

. he screw- a. Group IV Regulators—Current and Voltage Regulators for
_ing the contact spring. The cczirrﬁctl:dpx;?lcéecitclrr: wlss:;)tilc))l::fyt while the Use with Type Two Generator,.
driver into the screw slot and ho t rise slightly above the insu- Voltage Regulator Point Opening ... ... = 0.015 in.
lock nut is loosen_ed- The Slirmegthr:rusThis provides a wiping section Current Regulator Point Opening. ... .. . 0.015 in,
lator when the pomtts g?rgclse tlr?gt maintains better contact. After the " Cut-out Relay Airgap ... .~ 7 0.057 in.
S(e)xt"rz?:etnafi?lels:r?::? (;s rP;iade, tighen the lock nut by holding the screw Cut-out Relay Point Opening..... .. = 0.020 in.

i i nut.
stationary with the screwdriver and using wrench to tighten

€n wi O‘ -O Am S ReV'e]'Se Culle]ll
Ch k Voltage legulator Settlng as explalned n paragraph EIa) IOlllts Op th 3 p |
(2) €c

i k screw and .
72 ¢ (2) and adjust (fig. 98) by loosening the loc Roguirer Vol oy OUATOR Relay
Model Current Setting (Open Circuit) for Voltage Points Close
(Amps) 135°%145°F Sefting (Volts)
5525 P # 40 - 15.0 1500 13.5
5534 P 4. — 8.5 2000 7.0
5607 P # 40 40.0 1500 35.0
5611* 10 37.5 1500 33.0
5613 N # 20 15.0 1500 13.5
5615* 50 30.0 1500 26.0
5617* 40 37.5 1500 33.0
5618 P # 35 15.0 1500 13.5
5622 P # 25 37.5 1500 33.0
5623 P # 40 15.0 1500 13.5
5626 P # 10 30.0 1500 26.0
) 3 5629 P # 25 15.0 1500 13.5
- ‘ ' 5630 P # 25 30.0 1500 26.0
’ : - ; 5632 P # 17 15.0 1500 13.5
5634 P # 55 15.0 2000 13.5
5635 N # 55 15.0 2000 13.5
‘ ’ ] 5636 P # 57 15.0 1500 13.5
f‘ _ " ECCENTRIC F 5637 P # 40 15.0 1500 13.5
f - (TURN TO ADJUST) ] 5638 N # 55 15.5 2000 13.5
5639 N # 55 15.0 2000 13.5
LOCK. SCREW A 5640 P # 35 7.5 2000 6.5-6.9
1 5641 N # 25 15.0 1500 13.5
(LOOSEN TO ADJUST) RA PD 40318 5642 P # 10 37.5 1500 33.0
A 1 5643 P # 20 40.0 1500 35.0
Figure 98—Adjusting Regulator | seses Lm0 1w s
turning the éccentric. Increasing the spring tension increases the ; 5646 P 4 25 30.0 1500 26.0
voltage setting. : it disconnected. § *—Insulatéd.
d. gCul‘rent Regulator. Proceed as folh.:)WS with unit dlsl: € regu- : # CAUTION: These regulators are designed for operation with a particular
3 i is checked and adjusted as for voltag ‘ polarity system. Using a regulator which is designed for o DPeration on a
1 t(l) ( PO“;F] nglll;l')lg 1 Dpositive grounded system with a ba ttery which has the negative terminal
ator (par. . 3

: 3 xplained in para- groundgd will quickly destroy the regulator.
(2) Current regulator setting is checked as exp 2 Negative,

raph 72 ¢ (3) and adjusted as for Yoltage reg}xlator (par. 77 ¢ (2)) A ppoEativ
ig)y ?oos’ening the lock screw and turning eccentric. X
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ORDNANCE MAINTENANCE CHA
ELECTRICAL EQUIPMENT (DELCO-REMY) PTER 3
REGULATORS (Coni'd)
GROUP IV REGULATORS (Cont’d)
Section VI
Current VOLTAGE REGULATOR
Regulat Voltage Seting Generator RPM  Cui-out Rel
" et vere.  Fae e GROUP_V—VOLTAGE REGULATORS FOR
(Amps)  135%145°F Setting  (Volts) TYPE TWO GENERATORS
5647 P # 18 15.0 1500 13.5" Descrint; Paragraph
5648 P # 33 15.0 2000 13.5 eSCl'l.ptlor'l ............................................. 79
5649 P # 40 15.0 - 1500 13.5 Cleaning, inspection, and test............................. 80
1118451 P # 40 8.5 2000 7.0 § Disassembly ... 81
1118453 N # 40 15.0 1500 13.5° § Cleaning, inspection, and test of parts.................. .. 82
1118455 P # 15 30.0 1500 26.0 ¥ Repair of parts ... 83
1118456 P # 50 15.0 1500 13.5 §oscemply
1118437 P e 300 1500 P  Amembly e 84
1118458 P # 10 30.0 1500 26.0 : and adjustments .......c. . ... L oLl L 85
1118459 P # 25 30.0 1500 26.0 Specifications ............ . ... . . 86
1118461 P # 14 37.5 1500 33.0- '
1118462 N # 50 15.0 3000 13.5 § 79- DESCRIPTION. ,
1118463 P # 12 30.0 1500 26.0 3 a. The voltage regulators (fig. 99) in this group are for use with
1118464 P # 10 30.0 1500 26.0 g third brush type two generators, They include a voltage regulator and
1118465 P # 25 15.0 1500 13.5 § a cut-out relay, mounted on the same base and enclosed by the same
iiigzggg # ‘l'j‘) 3(7)(; ;ggg 6256.2 . | cover. The voltage regulator unit, alone, is used to provide voltage
{ # . .5-6. | regulation of the auxiliary engine generat
1118469 P # 10 40.0 1500 350  § (figs. 100 and 101), Y cengine generator on some applications
1118470 N # 50 30.0 2000 260 _ '
1118471 P # 40 15.0 1500 13.5 % 30. CLEANING. INSPECTI
1118472 N # 40 15.0 1500 135 B e oot ON, AND TEST.
1118473 N # 50 15.0 3000 13.5 » Ulean. Refer to paragraph 72 a.
1118474 P 4 50 30.0 2000 26.0 b. Inspect. Refer to paragraph 72 b. ,
1118475 P # 25 15.0 1500 13.5 c. Test. Refer to paragraph 72 ¢ (1) and (2), and fi
v 3 , gures 102 and
1118476 P # 25 15.0 1500 13.5 § 103. NOTE: Type unit shown in figures 100 and 101 is tested on
1118477 P # 25 30.0 1500 26.0 - @ closed circuit with 10 amperes flowing (fig. 104); operate generator at
1118478 N # 50 - 30.0 2000 26.0 & 2500 rpm and adjust variable resistance to obtain 10 amperes.
1118482 N # 50 30.0 2000 26.0 x :
1118483 N # 50 15.0 3000 135  § 81. DISASSEMBLY.
1118484 P # 25 30.0 1500 26.0 |
1118485 N # 20 15.0 1500 ' 13.5 3 102.) Dlsassembly Into Main Subassemblies (type shown in fig.
1118486 N # 50 28.0 2000 26.0 j 1 _ .
1118487 N # 50 30.0 1800 26.0 (1) Remove cover by unscrewing the two cover lock nuts,
1118488 N # 55 15.0 2000 - 13.5 2 (2) Remove the screw and lock washer holding the resistance
1118490 N # 40 7.5 2000 6.5-6.9 & unit and voltage regulator series winding lead (enclosed in yellow
— » & insulation) to base,
*—Insulated. N—Negative. P—Positive. i . ] 3) R h -
# CAUTION: These regulators are designed for operation with a particular J 3 ,en’}ove the screw and IO_Ck washer holding the cut-out relay
polarity system. Using a regulator which is designed for operation on a2 2 shunt winding lead (enclosed in yellow insulation) and voltage
positive grounded system with a battery which has the negative terminal’ ] )

j regulator main winding lead (enclosed in red insulation) to the

grounded will quickly destroy the regulator. _'f ; gr ounded terminal on the base
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-ORDNANCE MAINTENANCE
ELECTRICAL EQUIPMENT (DELCO-REMY)

ARMATURE ' \
TERMINAL ‘ FIELD

TERMINAL

B CONTACT COVER
& . POINTS

SPIRAL .
SPRING
L) ]
. GASKET

CUT-OUT RELAY

ra pp 312107

LLLLL LT XA 7277 ///v %

Figure 99-—Voltage Regulator Used with Type Two,
’ Third-brush Generators

RESISTORS

. RA PD 312177

(4) Disconnect heavy relay and regulator leads by removing inJ§
order named, lead clamping screw, lock washer and flat washer, andf:
then unsoldering the two leads. : _

(5) Remove voltage regulator from fiber mounting plate by_'f
removing nut and lock washer from stud on under side of plate. 3¢

140 4

Figure 100—Voltage Regulator Unit Used with Auxiliary
Engine Generator
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GENERATOR

VOLTMETER RA PD 312108

Figure 102—Meter Connections fo Test Cut-out Relay

TERMINAL

. COVER

DISCONNECT
"AMM' LEAD

l { SPIRAL
SPRING
ARMATURE _./

TERMINAL CONTACT
poINTs B

GENERATOR

YOLTMETER

RA PD 312109
Figure 103—Mefer Connections to Test Voltage Regulator

§ (6) Remove cut-out relay from fiber mounting plate by removing
4 nut and lock washer from stud on under side of plate.

® (7) Disconnect lead from resistance assembly by removing nut
§ and lock washer.
8 b. Disassembly Into Main Subassemblies (type shown in fig.
¥ 106).
- (1) Remove cover by unscrewing two cover screws.

: ! - & | = ] (2) Disconnect lead from regulator contact bracket by removing
l]]\l - w_— ﬂ & nut and lock washer.

i
& (3) Take connector strap between two resistors off by removing
RESISTORS RA PD 312178 3%

/ 'GASKET

L two nuts and lock washers. This also disconnects leads from one
b resistor.
(4) Remove resistors by taking out attaching screw and lock

t Shown .
—Voltage Regulator Unit Similar to Uni | .

in Figure 100 Except for Mounfmg
142

Figure 101
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(5) Detach fiber mounting plate, with regulator unit, from base
by taking out four screws, lock washers, and plain washers. This
disconnects lead that goes to regulator winding.

(6) Take regulator unit off plate by unscrewing nut and lock 3

washer.

c. Disassembly Into Main Subassemblies (type shown in fig.
107). '

(1) Remove cover by unscrewing two cover screws.

') ‘Take connector strap between two resistors off by removing
screw connecting lead to it and removing two nuts and lock washers.
This also disconnects leads from one resistor.

REGULATOR

VARIABLE
RESISTANCE

TO
BATTERY

VOLTMETER

GENERATOR

RA PD 312179

Figure 104—Meter Connections to Test Volfaée Regulator
Shown in Figures 100 and 101

(3) Remove resistor by taking out attaching screw and lock

washer.

“(4) Disconnect lead from terminal on mounting plate by re- :

moving screw and lock washer.

(5) Detach mounting plate, with regul_ator unit, from base by ‘f
taking out three screws, lock washers, and plain washers. This also =

disconnects lead that goes to regulator winding.
144
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CUT-OUT RELAY
ASSEMBLY

X VOLTAGE
? REGULATOR
ASSEMBLY

TERMINAL
SCREW

vee
c00

BASE ASSEMBLY o )
VER NUT

AND LOCK |
WASHER

RELAY
AND {
REGULATOR

MOUNTING
NuT

RA PD 312110

Figure 105—Disassembled View of Re
in Figure 99
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oL

RESISTOR

MOUNTING

PLATE VOLTAGE

REGULATOR

O e

COVER
SCREW

|

GASKET COVER

Figure 106—Disassembled View of Regulator Showh in Figure 100

RA PD 312180 -

ONNECTOR

FIELD AND ARMATURE
TERMINALS

e TING VOLTAGE
REGULATOR

INSULATION

GASKET

Figure 107—Disassembled View of Régulafor Shown in Figure 101

COVER
SCREW

COVER
RA PD 312181
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(6) Detach regulator unit from mounting. plate by ugstct;ec\ivlizg
two nuts and lock washers from two attzchmgtscx;)e:vz.e Mtach
’ late, and must n .

screws are soldered to strap on plate,

(7) Remove insulating paper from bottom of baseinangu'scastkeloc;flf{
terminal screws, fiber insulator, and lgads by remov 'gulato;‘é -
washers, and washers. Do not remove insulators. The ins
held in i)lace by Glyptol, No. 1201, red. .

d. Disassemble Voltage Regulator. Refer to paragrap .

e. Disassemble Cut-out Relay. Refer to paragraph 73 d.

82. . CLEAMNG, INSPECTION, AND TEST OF PARTS.
a. Refer to paragraph 74.

83. REPAIR OF PARTS.
a. Refer to paragraph 75.

§4;. j:ssifxlﬁf Y(Sut-out Relay, Where Used. Refér to paragraph.
76}:’ Ass_embie Voltgge ‘RegulaAt:;'. Ref.ir ﬁt;) Il)zxs‘a;graph 76 ¢.

wn i . .
il ((:1) A;?:sl:le?)leézfgz':a;:;‘aitizeﬁbzr mounting plate with nut and
.100(1;)wa;gesl"cec:1n vsc:;ca‘ge regulator unit to fiber moun
aut and lock washer on stud.

ting plate with

i i in’ ting plate between
d lace in lead clamp in fiber moun :
?If: vrsélieya asnclinrle)gulator unit. Solder theh conlneclzlons s;:uzilg, slcxls‘g:vg
i r, lock wa .
rosin flux and secure with large washer, :
a (4) Install screw and lock washer hold’m_g thed cutl;outé ::;13:
shunt winding lead (yellow insulatiox} covermg) an vg a%-ounded
lator main winding lead (red insulation covering) to the g :
i i late.
terminal on the fiber mounting p .
(5) Connect resistance unit to- clip _of lead frq;n the voltage
regulator contact bracket support mounting screw wi
nd nut. . . )
) (6) ‘Install the lock washer and screw h01d1pg tlgl res;itsa:ﬁ:?
unit and voltage regulator series wiqdlng lead: '(w;th yellow
tion) to base. : _ | .
i 1 tures of cut:out relay an
Solder spiral springs to arma
vol(t7a)ge regulator. This holds_ springs on »armatures, and prevents
possibility of their coming off in service. ,
d. Assemble Regulator (type shown in figs. 106 and 100). -
(1) Attach regulator unit to plate with lock washer and nut.
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(3) Connect heavy relay and regulator leads as follows: Place

h lock washer

™ 9-1825A
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GROUP V-~VOLTAGE REGULATORS FOR TYPE TWO GENERATORS

(2) Attach mounting plate, with regulator unit, to base with
four screws, lock washers, and plain washers. Lead from regulator
winding connects under one screw, between lock washer and plain
washer (fig. 100). '

(3) Attach resistors with screw and lock washer. Right-hand
resistor (fig. 100) must go.on first.

(4) Attach connector strap between two-resistors with two nuts
and lock washers. Two leads connect to right-hand resistor (fig. 100)
before strap is put in place.

(5) Connect lead to regulator contact bracket with lock washer

and nut.

(6) All leads must now be connected and located as shown in
figure 100. ’

(7) Replace cover with two washers and cover screws. Rubber ’
gasket must seat and seal all the way around. :

e. Assemble Regulator (type shown in figs. 107 and' 101).

(1) If two small terminal insulators in base have been removed,
install new ones along with the terminal screws, inside fiber insu-
lator, leads, plain washers, lock washers, and nuts. Paint around
insulators with Glyptol No. 1201, red. :

(2) Place insulating paper in bottom of base.

(3) If two screws in mounting plate have been removed, they
must be soldered in place after the regulator unit is attached to
plate with screws, lock washers, and nuts. Coat solder with Glyptol
No. 1201, red.

(4) Attach mounting plate, with regulator unit, to base with
three screws, lock washers, and plain washers. This also connects
lead from regulator winding (fig. 101). A )

(5) Connect lead to terminal on mounting plate (fig. 101).

(6) Attach resistors with screw and lock washer. Right-hand
resistor goes on first (fig. 101). ' :

(7) Attach connector strap between two resistors with nuts and

lock washers after first connecting two leads to right-hand resistor
(fig. 101). '

(8) Connect lead to connector strap with screw and lock washer
(fig. 101). :

(9) All leads must now be. connected as shown in ﬁgﬁre 101.

(10) Attach cover with washers and screws. Rubber gasket must
seat and seal all way around. '

85. TESTS AND ADJUSTMENTS,

a. Tests and adjustments are divided into two parts, mechanical
and electrical. Electrical tests have been outlined (par. 80 c). Me-
chanical tests are outlined below.

b. Cut-out'relay is checked and adjusted as outlined in paragraph

77 b,
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¢. Voltage regulator is checked and adjusted as outlined in para-
graph 77 e, if of type illustrated in figure . 99. If of the type illus-

trated in figures 100 or 101, test on closed circuit with 10 amperes °

flowing (fig. 104); after each voltage adjustment readjust variable
resistance to maintain 10 ampere output. . ' '

86. SPECIFICATIONS.
a. Group V Regulators—Voltage Regulators for Use with Type
Two Generators.

Voltage Regulator Point Opening. .............. 0.015 inch
Cut-out Relay Air Gap..................... ... 0.057 inch
Cut-out Relay Point Opening. ................. 0.020 inch

VOLTAGE REGULATOR

Voltage Setting Generator rpm Cut-out Relay

Model ’ (Open Circuit) for Voltage Points Close
135°%-145°F Sefting (Volts)
5535 P # 15.0 1500 13.5
5536 P # 15.0 1500 13.5
5538 P # 8.5 2000 7.0
5570 P # 8.5 2000 7.0
5573 N # 15.0 1500 13.5
1118479 N # ¥ 2500 -
1118493 N # * 2500 —
N—Negative.
P—Positive.

*__Voltage Regulator unit only. Set on closed circuit at 14.7 volts with 10
amperes current and generator operating at 2,500 rpm.

#CAUTION: These regulators are designed for operation with a par-
ticular polarity system. Using a regulator which is designed for
operation on a positive grounded system with a battery which has
the negative terminal grounded will quickly destroy the regulator

$ cam arranged to open and cl i
r ose the po;
varrangernent to rotate the cam. -Thg érllcf:;

T™ 9-1825A

_ 87
CHAPTER 4 '
DISTRIBUTORS
‘ Section |
‘BASIC PRINCIPLES OF OPERATION
Construction and function . . V Paragraph

Circuits ... .. ........................ 87
Types of distributors ... .. . ... . o 88
............................. 89

DISTRIBUTOR

IGNITION
SWITCH

IGNITION COIL

S

STORAGE BATTERY
RA PD 312112

Figure 108-—Ignition System Wiring Circﬁif

§ 87 CONSTRUCTION AND FUNCTION,

a o : -
The distributor contains a set of contact points with a breaker

together with a driving
ng and opening of the
151




“TM 9-1825A
87-88

ORDNANCE MAINTENANCE
ELECTRICAL EQUIPMENT (DELCO-REMY)

contact points intermittently supplies current from the battery to
the ignition coil so that the coil produces high voltage surges. These
high voltage surges are delivered to the center terminal of the
distributor cap, and from there they flow through the. distributor
rotor to the various outside cap terminals which are connected to
the cylinder spark plugs. The distributor contains a centrifugal
advance mechanism which advances the spark with engine speed.
Figure 108 illustrates a typical ignition system which includes the
battery, ignition switch, distributor, coil, spark plugs, and wiring.

CONDENSER

U

LoD\
)

DISTRIBUTOR

FIRING ORDER
1-4.9-8-5-2-11-10-3-6-7-12

RA PD 312113
Figure 109—Ignition System for i2-Cylinder Engine with One
Distributor Containing Two Sets of Contact Poinf_s

88. CIRCUITS.

a. The distributor contains either one or two sets of contact points.
Figure 108 illustrates a system in which.the distributor contains one
set of points. Where the distributor uses two sets, they must be
connected independently to two ignition coils. The high voltage
surges from the coils are taken through two semi-independent cir-
cuits in the cap and rotor to two banks of cylinders on the engine
so that, on a 12-cylinder engine, for example, one set of points and
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o .
prolienfslélm\zogcl;il fire one bank of six cylinders, while the other set of
oints and 11 would fire the cher bank of six cylinders (fig. 109)

oy Soeond. rzlar‘range}rlner.lt provides dual ignition (fig. 110), and is‘
oned it gines aving two spark plugs per cylinder.,In thi

% ,» the two sets of points close and open togeth b
spa‘rk plugs are simultaneously fired in a cylinder e S0 that both

[
T
o
(-
o IGNITION COILS
o N + :
5 -
a N
=
a ! w
J ol —p——————

FIRING ORDER
1-5.3-6.2-4 -

RA PD 312114

Figure 1 10'—lgnifi9n System for Dual Ignition 6-Cylinder Engine -
89. TYPES OF DISTRIBUTORS.

a. In addition to variou
s contact point and
o va cap and
a ririlf;;?:nts, some dlStﬂth?rS are shielded for radiop interferr:rtgz
Shimi havn,, some have §pec1al drives for tachometers (fig. 116)
€ special mounting arrangements (figs. 121 and'l2é) ,
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CHAPTER 4
DISTRIBUTORS (Cont’d)

Section |I

GROUP 1-SINGLE CONTACT SET,
STANDARD MOUNTING

. Paragraph
Description ............ ... ..., e - 90
Cleaning, inspection, and test. ... ... ... ... ... oo 91
Disassembly . ... 92
Cleaning, inspection, and test of parts...................... 93
AsSembly ... 94
Tests and adjustments ...........c.. oo 95
Test data and tolerances...................... .. 96

90. DESCRIPTION.

a. Distributors in this group are of the standard type, containing
one set of contact points and designed for standard mounting
arrangements. Figures 111, 114, and 116 illustrate variations of dis-
tributors in this group. Note that the breaker compartment of the
distributor in figure 114 is sealed off to prevent entrance of dust and
the distributor in figure 116 has a special drive which is used to
drive a tachometer. Figure 113 illustrates various terminal arrange-
ments used on distributors. :

91. CLEANING, INSPECTION, AND TEST.

and wipe clean and dry with a clean cloth. Do not wash in cleaning
compound since this will damage the insulating properties of the
cap or rotor, Wipe distributor housing to remove dirt and grease.
Blow out dust or dirt from inside of distributor with compressed
air. . .

b. Inspection. Inspect cap and rotor for cracks, chipped places,
or burned paths which would permit high tension leakage to ground.
Discard any cracked, chipped or burned cap or rotor. Note condi-
tion of rotor spring or button and rotor insert. Discard rotor if
spring is cracked or contact button is loose on spring, Discard rotor
if insert is badly burned. Open contact points by hand, and inspect
contact surfaces. If they are badly burned, pitted or rough, clean
or replace and reset (par. 95). Inspect breaker arm rubbing block

. looseness is noted. Check shaft for freeness of rotation in housing.
Excessive stiffness or looseness requires disassembly for further in-
spection, and possible replacement of parts. Inspect felt seal in seal
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NTING
). If felt seal is hard, worn, oily or dirty,

GROUP 1-SINGLE CONTACT SET, STANDARD MOU

assembly (where used
replace it.

c. Test. Test condenser on conden
e 1ser tester. Install distrib i
distributor tester and make tests. Clean and adjust corllstaétu;zinltns

CAP

ROTOR

WEIGHT SPRING

a. Cleaning. Remove cap and rotor (and seal assembly if present), 1

g b i i ; '

§ aefi?:::-g?kégﬁt;iitﬁgle?ldut%’ pitted or rough contact points with
1 e. File on ; .

| | § spots; do not attempt to file smo{) B AAh 4o emove dirt from high
and bushing for wear and looseness. Replace if excessive wear or .

| 92. DISASSEMBLY.

f of distributor. Follo

ADVANCE WEIGHT

WEIGHT BASE AND
SHAFT ASSEMBLY

HOUSING TERMINAL

BREAKER
ARM

CONTACT
SUPPORT

CONDENSER

. RA PD 312115
Figure 111—Sectional View of Standard Type Distributor

th. Adjust contact points (par. 95).

a. The disassembly procedure varies somewhat according to tsrpe'

W general disassembly procedure outlined below
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ORDNANCE MAINTENANCE - GROUP I-SINGLE CONTACT SET, STANDARD MOUNTING
ELECTRICAL EQUIPMENT (DEI.CO-REMY) CLIP HOUSING
SN
ANy,
(_«««««o@
< Ve
D
BREAKER
ARM
INSULATOR
SOPPORT. CONDENSER
LEAD
BREAKER
PLATE
\gl/’lglillg BREAKER
ARM SPRING
294
8 i
% 4
4
[@@
BREAKER
CAM g
- L ASSEMRLY CONNECTOR
: = CONDENSER INSULATOR ~ STRAP
HOUSING -—/ :
v TERMINAL )
<2 STUD S ~
<2 A HOUSING
DRIVE CONDENSER
SHAFT LEAD

} RA PD 312116

BREAKER
ARM SPRING

_ RA PD 312117
Figure.113—Distributor Terminal Arrangements
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L INSULATOR TERMINAL

STUD

i Figure 112-Standard Type Distributor, Disassembled
i | 156
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and refer to illustration covering type of distributor being disassem- i

bled (figs. 111 through 116).
b. Detach cap by unsnapping springs.
e. Lift off rotor.
d. Lift off seal assembly (where present).

e. Lift off breaker arm by removing retainer clip (where present),
loosening ‘breaker arm spting attaching screw or nut, compressing
breaker arm spring and lifting arm from hinge post.

f. Detach stationary contact point support by unscrewing lock
screw, and lifting off point support. '

SEAL ASSEMBLY
CONDENSER

BREAKER CAM

WEIGHT
SPRING

ADVANCE
WEIGHT

CONTACT SUPPORT

WEIGHT BASE

AND SHAFT ASSEMBLY GREASE

TERMINAL Ccup

BRONZE

BREAKER ARM BUSHING

COUPLING —

Figure 114—Sectional View of Standard Type Distributor
with Breaker Compartment Seal

g. Detach condenser by removing attaching screw and lead
attaching screw or nut. o .

h. Disassemble distributor terminal (fig. 113).
i. Detach breaker plate by unscrewing attaching screws and lifting

filter first.
j. Remove gear or coupling on drive shaft by driving out pin.

housing (fig. 116).
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RA PD 312118

plate from housing. Where a filter is attached to housing, remove the.
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GROUP I-SINGLE CONTACT SET, STANDARD MOUNTING

WEIGHT
SPRING
@/\@
ic o8
$06°00 f =06
/
‘ TERMINAL @ CONTACT
_ G PARTS o SUPPORT
WEIGHT N A & -
_RETAINER BREAKER
. PLATE _— CONDENSER ARM
CLAMP ®
BREAKER \ S CONDENSER

CAM BREAKER

PLATE =i T

WEIGHT

CAP
SPRING

SPRING
SUPPORT

oO— WASHER
E O——stm

-COUPLING

COUPLING PIN

k. Unscrew tachometer drive connection,” where present, from

RA PD 312119

Figure 1 15—Standard Type Distributor with Breaker
Compariment Seal, Disassembled
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| 72 TENANCE ' 3  GROUP I-SINGLE CONTACT SET, STANDARD MOUNTING
IN .4 E '

ELECTR?::F‘E\gﬁmeEANT (DELCO-REMY) 1. Separate weight base and shaft assembly from housing.

E- m. On distributor with tachometer drive, take gear-ass_embly
* and oil seal from housing. '

E - n, Disassemble centrifugal advance mechanism by taking off the
L advance springs, weights, and breaker cam assembly. Where the
 centrifugal advance mechanism is covered by a plate (fig. 115),
remove the nuts, lock washers, and plate first.

x P E - 0. Where housing has replaceable bearing, examine bearing and
5 E L press out for replacement, if it is worn.
2 33 ./,—Eé 2 e - 93. CLEANING, INSPECTION, AND TEST OF PARTS.
& v X S . .
= g %; o 2 L a. General. Clean and examine all parts. Do not clean cap, rotor,
> f j mo/ & - condenser, and insulators in any degreasing compound. Examine
& _lg oo 3 centrifugal advance parts, weights, springs, and plate, for signs of
85 39 ’ - } wear. Studs must be tight in weights and weight base. Insulators,
%g\f = E' screws, washers, nuts, etc.,, must be in normal condition. Replace
(SR o i‘(
(72}
r4

serews which are bent, battered, broken, or which have crossed

ith Tachometer Drive, Disassembled

& @ & %'& threads. Replace insulators and washers that are cracked, bent, worn,
5 i / 3 g burned, etc. Replace leads that have broken strands, or badly frayed
o = 23 } insulation. Replace seal in seal assembly if it is hard, worn, or dirty.
23" P - &2 Replace cap or rotor if they are cracked, chipped, or burned. Replace
< 0%
5; contact points if they are badly burned or pitted, or if the breaker
233 g Y arm rubbing block or bushing is excessively worn or loose. o
35 =2 25 5 ‘ '
\ o s 4, ASSEMBLY.
z 2 ) . C s .
: gt CE a. The assembly procedure varies according to type of distributor.
o S %g a - ollow the general assembly procedure outlined below,; and refer to
» 5 53 w Q lustrations covering type of distributor being assembled (figs. 111
V) = — @ ™ 4
z siﬁiga ° S 1 through 116).
EZHO 2 ™ . N ' .
;’_’9_; g 2 ?Z( ~ b. Press in new bearing if old bearing has been removed.
<5%06 S . "
SRR 2z & ¢. Assemble centrifugal advance mechanism, installing plate where
52 ] : .
, Zi T resent. If lock washers are of type with tangs that are bent down
. ¢ 7 Yo H] y £
0 m : : 5<. B gainst face of nut to lock nut, use new lock washers. On distributor
o 0 . . - - .
v ? - '? th tachometer drive, place oil seal and gear assembly into housing.
& 5 = B £ % ° d. Insert weight base and shaft assembly into housing.
= W = [
% "'z)‘ ” §ﬁ§ Q/ ;0 o e. Install gear or coupling, insert pin, and peen ends to secure it in
5‘%% g%g =0 Z 5 lace, Do not allow any part of pin to project far enough to interfere
S380 S @" s ) ith the gear or coupling driving arrangement.
& e} A :

f. Screw tachometer drive connection, where used, into housing.
£ g Attach breaker plate to housing. Install filter, where used.

h. Assemble distributor terminal (fig. 113), leaving loose where
E breaker arm spring or condenser lead attaches to it.

E- 1. Attach condenser and condenser lead.
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GROUP |—SINGLE CONTACT SET, STANDARD MOUNTING

TABLE OF TOLERANCES

. ORDNANCE MAINTENANCE
ELECTRICAL EQUIPMENT (DELCO-REMY)
i, Attach stationary contact support with lock screw, leaving

)
loose for adjustment.

Start Intermediate Maximum
; i lip (where c A A
arm, and secure with retainer ¢ am dvance dvance Advance Toler-
k. Install breaker ’ y Model Rotation Angle RPM Deg RPM Deg RPM Deg ances

present) and breaker arm spring attaching screw or nut.

Deg Eng Eng Eng Eng Eng Eng
1. Install seal assembly (where present), rotor, and cap after

contact points have been adjusted (par. 95). . 622-11_)]: gc 32 goo 20 —  — 2200 153/.0 a
- L. : drops of engine oil, 623- 3 00 1.0 1200 9.0 2200 17.0 a
. icate Distributor. Apply one or two - < e
SAnEl) 1({-‘ l(l)fl’_rthe felt wick in the breaker cam under the rotor.(lljliarf; gigg gg gg ggg ;g _ _ gggg igg g
a trace of general purpose grease, No. 0 on the breaker cam 649-C CC 35 400 10 — - 1800 275 a
only a trace to avoid getting lubricant on contact points). Fill grease 649-E cc 35 600 3.0 1800 15.5 2200 17.0 b
Y ith general purpose grease, No. 2 and turn down one turn. 4156 cC 37. 500 3.0 800 14.0 3200 340 B!
cup with g D ttng. or hinge cap oilers are used, lubricate 1110008 cc 35 600 175 —  — 3600 500 a
Where high pressure fitting, 1110025 c 35 400 2.0 — — 2200 185 !
through means provided. 1110030 CC.- 35 600 2.0 1400 14.5 2300 26.0 d:
1110031 CC . 35 500 3.0 800 14.0 3200 34.0 d!
1
95. TESTS AND ADJUSTMENTS. g | EZ 3 m dn mono am o
a. Test distributor on distributor tester. Measure contact p e B 1110039 CC. 35 600 2.0 —_ — 2600 20.0 ct
. : ‘hooked on the breaker arm as close to the ¢ ; 1110052 cc 35 800 4.0 . 1200 11.0 3100 37.0 e
ressure with a spri.ug gage hoo ; ! - _
. ntact point as possible. Pull on arm in a direction vertlca! to the ] 1%10054 c 35 No Advance . ct
Coniac int e o pns sperate At by g e B Mot € B we s T e we
breaker arm spring. Measure contact point opening, and adj ook - 1110062 cc 33 800 4.0 1200 11.0 3100 37.0 dr
= d turning the eccentric. Tighten lock § 1110070 cc 35 400 2.0 1000 14.0 1600 200 b
loosening the lock screw an g
. ti mplete 1110075 CC 35 400 2.0 800 10.0 3400 32.0 a
screw after adjustment is complete. 1110081 cc 35 No Advance b
1110086 cC 35 600 2.0 —_— —_ 2600 20.0 c
96. TEST DATA AND TOLERANCES. 1110090*  CC 58 600 10 2000 2000 3450 39.5
¢ . . : E . . e
a. Explanation. The cam angle is the angle of cam rotation § 1110095 c 35 600 2.0 1600 12.0 2600 18.0 - =
through which the points remain closed. This angle is dec_reased V‘.llth 3 1110098 cC 35 400 2.0 800 14.0 1800 24.0  a!
increased poinf opening, and increased with decreased point qpenlng. :ﬁg%gg gg gg ggg gg 1333 i;’g gggg ggg S
Eccentricity and bearing wear will cause varia'flons in the cam gntgk?- ‘ 1110106 cc 35 600 1.0 1200 13.0 3450 39.5 d:
The angle given below is subject to a plus or minus 2-degree varia ion fggg fgg
because of the above conditions. A new breaker arm ind rlilabe?:x;g 1110110 ce 38 600 10 2000 290 3450 305 &
block must be set with 3 degrees less cam angle than shown : 1200 13.0
Angle shown below is based on a worn-in rubbing block. Figure 117 1%10;1;* cc 38 600 1.0 2000 20.0 3450 39.5 a
shows the proper spring tension for the various types of Cg-cu € 110113 ¢ 33 60 a0 1600 120 2600 180
breaker levers and the positions on the levers wher<;l th(; rea t;lngs & 1110112 c 35 400 2.0 800 8.0 2400 220  a!
. Pei ening is 0.018-0.024 inch unless other- ¥ 1110115 C 35 400 2.0 — — 2200 185 ¢!
must be taken. NOTE: Point opening ] 1110120 CC 35 400 2.0 800 10.0 3400 32.0 e
wise indicated. . 1110123 c 35 600 2.0 — — 2200 17.0 c
23 OZS 1110125 CC 35 700 2.0 1000 8.0 2600 24.0 a
. 19— . 1110133 CC 35 400 2.0 1000 14.0 1600 20.0 b
19—23 OZS. 1721 Oz5. 1110134 cc 35 600 2.0 2400, 12.0 3000 140 b
1110135 CC 35 400 2.0 800 10.0 3400 32.0 e
1200 13.0
1110136* CC 38 600 1.0 2000 20.0 3450 39.5 e
1110137 CC 35 400 2.0 — — 2000 32.0 c
1110143 . C 35 400 1.0 — — 1400 22.0 ct
] - 1200 13.0
- 1110148 - CC 38 600 1.0 2000 20.0 3450 39.5 a
RA PD 312121 1200 13.0

For explanatory footnotes see page 164.

Figure 117—Spring Tensions of Breaker Arms -
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' 97
ORDNANCE MAINTENANCE
ELECTRICAL EQUIPMENT (DELCO-REMY) CHAPTER 4
TABLE OF TOLERANCES (Cont’d) DISTRIBUTORS (Cont’d)
} Start Intermediate Maximum : Section. 1l
Cam Advance Advance Advance Toler- .
Model Rotation Angle RPM Deg RPM Deg RPM Deg ances -
Dey.  Eng  Eny Eng Eng Eng  Eng GROUP 1I-DUAL CONTACT SET,
— STANDARD MOUNTING
1110149 cc 38 600 1.0 2000 20.0 3450 39.5 e Pa N
1110150 C 35 600 20 1600 12.0 2600 18.0  f L Description ragrap
s €. 3% S0 20 1900 140 1600 200 b iption. ... e 97
1110152 C 33 — — — — - - d i Cleaning, inspection, and test .......... .. 98
700 20 The S
1110153 cc 35 400 2.0 1200 9.0 2000 140 Disassembly - .. R R R R 99
1110156 cC 35 500 4:0 750 8.0 3400 32.0 e Cleaning, inspection, and test of parts ... .. 100
1110157 C 35 400 20 = — — 2200 185 ¢! Assembly T T i
1110158 cc 35 500 3.0 800 14.0 3200 34.0 g Y o e ... 101
1110159 cc 35 600 2.0 —  — 2800 22.0 ht 4 Tests and adjustments .......... . . . ... 102
1110160 C 35 600 2.0 1600 12.0 2600 180 f S R R !
1110161 cC 35 300 05 1000 145 1800 225 b g -Sttawandtolerances .......oLoooonni o . 103
1110162 cC 35 400 2.0 — ~ 2100 24.0 al
1110163 cc 35 400 2.0 600 8.0 1200 37.0 a CAP SPRING
1110165 cC 35 400 2.0 800 8.0 2400 22.0 ¢
1110167 cc 37 600 3.0 1200 11.5 3000 280 a BREJXER CAM
1110168 cC 36 500 3.0 800 14.0 3200 340 d! ROTOR
1110169 cC 36 400 2.5 1800 22.5 2700 29.5 ¢ WEIGHT SPRING
1110170 cc 36 600 2.0 900 14.0 3000 340  a' WEIGHTS
1110172 cC 36 600 2.0 1000 13.0 2400 22.0 ¢
1110174 cC 36 600 2.0 —~  — 2800 220 g
1110175 cC 36 800 4.0 1200 11.0 3100 37.0 e BREAKER ARMS
1110176 C 36 400 2.0 —  — 2800 180 b
1110177 C 3 500 4.0 —  — 2800 370  a
1110417 CC 32 500 4.0 — — 1200 18.0 a TERMINAL
1110418 C 33 550 3.0 1600 185 2400 . 250  a! HOUSING
2000 23.0

1110507 cC 35 800 2.0 2400 11.5 2800 120 a
1110609*  CC 31 1000 1.0 —  — 4000 240 bt
1110810 CC 31 1000 1.0 — — 4000 24.0 b! GREASE CUP
1111506 C 35 500 3.0 — = 1250 270 -d

WEIGHT BASE AND SHAFT

* Point Opening 0.015-0.021 inch.

1 Bronze Bearing,

a Housing I.D. 0.4905-0.4915  Shaft O.D. 0.4895-0.4900
b Housing 1.D. 0.5000-0.5005 Shaft O.D. 0.4993-0.4997
¢ Housing 1.D. 0.4903-0.4908  Shaft O.D. 0.4895-0.4900
d Housing 1.D. 0.4905-0.4910  Shaft O.D. 0.4895-0.4900
e Housing 1.D. 0.4903-0.4915 Shaft O.D. 0.4895-0.4900
f Housing 1.D. 0.4905-0.4915 Shaft O.D. 0.4893-0.4898
¢ Housing I.D. 0.4905-0.4910  Shaft O.D. 0.4897-0.4900
h Housing I.D. 0.4903-0.4908  Shaft O.D. 0.4897-0.4900
C Clockwise rotation viewing drive end.

CC Counterclockwise rotation viewing drive end.

BUSHING
CONTACT SUPPORT

ADJUSTABLE BREAKER PLATE

TERMINAL —

RA PD 312122

Figure 118—Sectional View of Distributor with Dual Confact
Points and Standard Mounting

97. DESCRIPTION.

a. Distributors_ in this group are similar to Group I distributors
hexcept that t.hey ncorporate two sets of contact points (fig. 118) for
 use in dua_l ignition systems,. or ignition systems using two ignition
-;C..01ls for firing two banks of the engine (figs. 109 and 110).
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: EI.ECTRICAI. EQUIPMENT (DELCO-REMY)

98. CLEANING, INSPECTION, AND TEST.

a. Cleaning. Refer to paragraph 91 a.

b. Inspection. Refer to paragraph 91 b.

c. Test. Refer to paragraphs 91 ¢ and 102.

ECCENTRIC CLAMP

CONDENSER

BREAKER PLATE
(MAIN)

ADJUSTABLE

BREAKER PLATE
ASSY

(See Exploded View)

- BREAKER ARM

CONTACT SUPPORT

CONNECTORS 3

RA PD 312123

Figure 119—Stationary Breaker Plate with Two Sets of
Contact Points, Disassembled

99. DISASSEMBLY. :
a. The disassembly procedure is essentially identical to that for $
group I distributors (par. 92) except that there is additional dis- j
assembly required on the stationary and the adjustable breaker E
plates (figs. 119 and 120).
- 'b. Disassemble Circuit Breaker Plate. Remove nuts, washers, ; 3
.and ‘connectors from condensers. Detach condensers, connectors, .
statlonary breaker arm and retainer clip, breaker arm spring screw, :
"and breaker arm. Remove lock screw and lift off stationary contac
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GROUP II—DUAI. CONTACT SET, STANDARD MOUNTING
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Figure 120—Adjustable Breaker Plate, Disassembled
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ORDNANCE MAINTENANCE
ELECTRICAL EQUIPMENT (DELCO-REMY)

point. Remove two lock screws, and lift off adjustable breaker plate _.

assembly. _
e. Disassemble Adjustable Breaker Plate Assembly. Remove

nut and lock washer holding breaker arm spring to stud. Slip off -

retainer clip, and remove breaker arm and lead from stud. Slip stud
with insulators ‘off. Unscrew lock screw, and detach stationary con-

tact.

100. CLEANING, INSPECTION, AND TEST OF PARTS.

a. General. Refer to paragraph 93 a.

b. Ball Bearings. Where ball bearings are used, clean them if
they are not of the sealed type by spinning them in dry-cleaning
solvent. Dry with compressed air (do not spin them), and then
promptly lubricate them with ball bearing grease.

101. ASSEMBLY.

a. The assembly procedure is essentially identical with that for
group I distributors (par. 94) except that additional assembly of the
- stationary and adjustable breaker plates is required (figs. 119 and

120).

b. Assemble Adjustable Breaker Plate Assembly. Attach sta- &
tionary contact with lock screw. Place stud in position and attach &

breaker arm with nut and lock washer. Be sure insulators are in place
on stud. Place breaker arm retainer clip in position.

e. Assemble Circuit Breaker Plate. Attach adjustable breaker: 1

plate with lock screws. Attach stationary contact point with lock

screw. Place breaker arm on pin and attach breaker arm spring with :
screw, along with connector. Place retainer clip above breaker arm. &

Attach condensers and connectors.

102. TESTS AND ADJUSTMENTS. :

a. In addition to the tests and adjustments covered in paragraph j
95, the two sets of contact points must be synchromized to open and ;' 3
close in the correct relation to each other. With the distributor in the §
distributor tester, note the synchronism of the two sets of points, and -
adjust by loosening the lock screws, holding the adjustable plate, and §
turning the eccentric. This moves the adjustable breaker plate with %
respect to the stationary contacts. Make this change after adjusting .
the contact point opening of both sets of points, and then recheck
point opening after proper synchronism is obtained. Make further 3

adjustment if necessary.
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GROUP II-DUAL CONTACT SET, STANDARD MOUNTING
103. TEST DATA AND TOLERANCES.

Ca A:hri Intermediate Maximum
. m vance Advance Ad
Model Rotation Angle RPM Deg RPM Deg RPM VG";:g L.I:\)ML:? Al':::esr
— . Deg Eng Eng Eng Eng Eng Eng Section Section
'SM1310 CC 35 400 2.0
. 0 —  — 1400 12.0
ﬁgg CC 37 400 2.0 1200 17.0 1600 200 b c
1 CC 37" 400 30 — — 900 340 b .
4212 CC 37 400 30 .— — 900 340 b 4
4223.  CC 37 400 30 — — 900 340 b
4241 CC 37 400 30 — — . 900 340 b g :
4242 CC 37 400 30 — — 900 340 b -4
s gg 39 00 20— — 1400 120 a ¢
0 20 — — R
1111214 C 37 430 20 — _ ﬂgg 23;8 Z: -

* Bronze bearing.
a Lower housing béaring and drive shaft housi
er y y ousing 1.D.—1.3782-1. H i
1.D.—0.5903-0.5906, O.D. 1.3775-1.3780; drive Shatt o.D.lo.st%g?éZ%?éggezamg

b Lower housing, bearing, and drive sh i
y s aft housing 1.D.—1.3782— ; i
1.D.—0.5903-0.5906, O.D. 1.3775-1.3780; drive shaft O.D. 0 5008 o S "

e Upper housing, bearing, and cam shaft housi
er s y ousing [.D.—1.1809-1. H i
1.D.—0.3934-0.3936, O.D. 1.1807-1.1811; cam shaft O.D.—%(?gQ;g—-%lg’%erarmg

d Upper housing, bearing, and cam sh i
y : aft housing—1,1808-1. H i
0.3934-0.3937, O.D. 1.1807-1.1811; cam shaft'gO.D.—0.393615§I1).43’9|3Jf9:armg D~

¢ Housing 1.D.—0.5000-0.5005; shaft 0.D.—0.4993--0.4997
C Clockwise rotation viewing drive end. ’

4 3 CC Counterclockwise rotation viewing drive end. -
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ELECTRICAL EQUIPMENT (DELCO-REMY)

CHAPTER 4
" DISTRIBUTORS (Cont’d)
Section 1V
GROUP I1lI-SPECIAL MOUNTINGS

Paragraph

: Description . ... 0. . . .. .. 104
';, Cleaning, inspection, and test ............ ... ... .. ........ 105
Disassembly ... ... ... . ... 106
Cleaning, inspection, and test of parts ... ................. 107.
Assembly ... 108

Tests and adjustments . ... ... ... ... .. ... .. ... ... ... 109

110

Test data and tOlerances ... ..........ooovoenennenennin.

104. DESCRIPTION.

a, The distributors in this group may have single or dual contact
points; but all have some type of special mounting and drive arrange-
ment. The distributors fall into two classifications, those which are of

I or group II. distributors (according to type) with the addition (fig.

the bearings, by taking out the drive end plate attaching screws. The
shaft, gear, and bearings are also removed from the shaft. For the §
type distributor assembled into a special housing with a special |
mounting and drive arrangement, a special disassembly procedure is
outlined below (fig. 124).

b. Detach Distributor Cap. Unsnap two distributor cap springs, ;
and detach distributor cap.

e. Lift Off Rotor. Lift rotor off breaker cam. If rotor is a tight |
fit, it may be necessary to pry gently under rotor just above breaker ;
cam, with screwdriver fulcrumed on edge of distributor housing. Be
very careful to avoid damaging rotor or housing. Do not pry on
rotor tips.

170

standard construction but mounted into a special mounting base (fig. 3
121), and those of special construction assembled into a special o
housing so that a special disassembly and assembly procedure is ﬁ;v
required (fig. 123). | é
F0< o

105. CLEANING, INSPECTION, AND TEST. i séu

a. Cleaning. Refer to paragraph 91 a.

b. Inspection. Refer to paragraph 91 b.

‘e. Test. Refer to paragraphs 91 ¢ and 102.
106. DISASSEMBLY. . e

a. The disassembly procedure on the standard type distributor “‘
which is mounted in a special mounting base is identical with group Wit

122) of removing the drive shaft from the mounting base, along with § =

CAP SPRING

GROUP 1II-SPECIAL MOUNTINGS

UPPER

HOUSING
WEIGHT SPRING

TERMINALS

106000 BEaRIRAT

WEIGHTS

HOUSING

/4

BREAKER

=
>4
<

WEIGHT BASE
& SHAFT

il

ADYANCE ARM
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DISTRIBUTOR &
COIL BASE
(MAGNETO TYPE MOUNTING)

DRIVE SHAFT

T™M 9-1825A

CONDENSERS

106

BREAKER PLATE

ADJUSTABLE

CONTACT
SUPPORT

‘Z BALL BEARINGS

RA PD 312125

al Mounting Base

Figure 121—Sectional View of Standard Type Distributor with Spec
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ELECTRICAL EQUIPMENT (DELCO-REMY)

d. Detach Circuit Breaker Plate Assembly. Remove terminal
nut, flat washer, insulating washer, insulating bushing, insulating
washer, flat washer, and lock washer from each terminal assembly.
Remove four screws and lock washers, and lift circuit breaker plate

assembly out.

e. Remove Drive Shaft and Bearing. Cut safety wire, and
remove four screws_and lock washers holding drive shaft oil seal to
the distributor housing. Pull drive shaft with gear, oil seal, and bear-

DISTRIBUTOR
ASSEMBLY

DISTRIBUTOR
HOLD DOWN
SCREW, SPRING

O (o}
Orme O
P ? PLUG
St WOODRUFF DISTRIBUTOR
Sm{) [ kv MOUNTING PLATE
cELT PIN DISTRIBUTOR [200]
MOUNTING BASE = SET SCREW
N - ] AND LOCK
WOODRUFF = Nt
: 02
RETAINER BALL DRIVE
BEARING GEAR
BASE END
H COLLAR

EAD COLLAR
RA PD 312126

Figure 122-—Special Mounting Base, Disassembled

ing from housing. Turn shaft in counterclockwise direction in remov-
ing, to demesh gears. Disassemble further, if required, by placing
drive shaft in soft jaws of vise, pulling cotter pin, unscrewing shaft
nut and removing gear, oil seal, and bearing from shaft. CAUTION:
The drive shaft must be carefully gripped in soft jaws of vise on the
section just back of the integral gear. The section to be gripped by
the vise is about V4 inch long and about $4 inch in diameter. Do not
grip bearing on end of shaft, nor the integral gear. Use an arbor press
if necessary, to press off the ball bearing.
172
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d Dr
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Figure 123—Sectional View of Distributor with Special Housing, Mounti,
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GROUP I11-SPECIAL MOUNTINGS

f. Remove Main Shaft and Advance Mechanism. Remove two
advance springs. Bend down two tangs on hold-down cover nut,
lock washers, and unscrew two nuts. Remove and discard lock
washers, remove hold-down cover, advance weights and breaker cam.

ORDNANCE MAINTENANCE
ELECTRICAL EQUIPMENT (DELCO-REMY)

AngAA:\aBLY\ " Rotate shaft and weight plate until large hole in weight plate alines
.with screw. Remove screw and lock washer. Repeat procedure for
other two screws which are holding ball bearing retainer plate to
TERMINAL housing and remove shaft and weight plate with ball bearing, collar,
PARTS gear and pin, as an assembly. NOTE: Insert a screwdriver into
. housing through drive shaft opening and pry gently upward on the

r@z@@"@@@@@@@og vertical shaft gear, if necessary. '
- A g. Replace Housing Bushings. Press bushings out of housing in

o= @ £ S 0oDo0ce arbor press if necessary and install new bushings.

BRET h. Disassemble Circuit Breaker Plate (fig. 119). Remove from
BREAKER 002 € each condenser terminal, one nut, flat washer, connector, and thick
PLATE ASSEMBLY flat washer. Remove two condensers by unscrewing screw and lock
WEIGHT washer. Disconnect two connectors and stationary contact breaker
SPRINGS lever arm from insulated bracket, which is riveted to breaker plate,
WEIGHT by removing screw, flat washer, and nut. Remove clip and lift off

breaker lever from stationary set of points. Remove lock screw and
lift off stationary point. Remove two lock screws and lift off the
adjustable breaker plate assembly.

i. Disassemble Adjustable Breaker Plate Assembly (fig. 120).
Remove nut and lock washer holding breaker lever spring to stud.
Slip clip off and remove breaker lever and long lead from stud. Re-
move nut, washer, connector, and insulating washer from stud. Slip
stud off and remove two small insulating and one large insulating
washers from stud. Unscrew lock screw and detach stationary con-
tact.

jo Disassemble Main Shaft and Gear Assembly (fig. 125).

RETAINER PLATE

WEIGHTS ———<gf£§9

SHAFT AND GEAR 4
CAssEMBLY T By

CAP # Remove pin from shaft, and press gear and bearing off shaft in arbor
SPRING | press.
Héu SING i 107. CLEANING, INSPECTION, AND TEST OF PARTS.
ASSEMBLY a. General. Refer to paragraph 93 a.

b. Ball Bearings. Refer to paragraph 100 b.

3 108. ASSEMBLY.
$ a. The assembly procedure on the standard type distributor which
g is mounted in a special mounting base is identical with group I or
¢ group II distributors (according to type) except that the mounting
# base requires some additional assembly. Attach shaft, with gear and
& bearings, to mounting base and secure with drive end plate attaching
RA PD 312120 :, SCrews. On the type distributor assembled into a special housing
$ with a special mounting and drive arrangement, a special assembly
§ procedure is outlined below (fig. 124).

3§ b. Assemble Main Shaft and Gear (fig. 125). Put bearing retainer
& on bearing, and press bearing onto shaft, with the shielded side down

175

SHAFT -
BEARING (WITH GEAR)

OlL SEAL BALL

RETAINER CUP

mbled View of Distributor Shown
in Figure 123

174

Figure 124-Disasse
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MAIN
SHAFT

RETAINER
PLATE

WASHER

BALL
BEARING

COLLAR

SHIM
(AS NEEDED)

GEAR

NCE
CO-REMY)

RA PD 40325

ive Shafi Used in Distributor Shown in Figure 123

Figure 125—D|’sassembled View of Dr

.~ breaker plate with two lock screws. Attach stationary point support

T™ 9-1825A
108-109

GROUP 1II-SPECIAL MOUNTINGS

or away from weight plate. Add spacing collar, shims, and gear.
Shims must be just sufficient to prevent any end play of collar.
Secure gear with pin, peening or pressing both ends of pin over so
that there will not be any interference with mating gear.

¢. Assemble Adjustiable Breaker Plate Assembly (fig. 120). On
long end of stud, place one large and two small insulating washers
and place stud into bracket hole. Secure with large insulating washer,
connector, lock washer and nut. Put stationary contact support in
position, and secure with lock screw. On short end of stud, place clip
of long lead. Compress spring of breaker lever between thumb and
forefinger, slip breaker lever down over post, with slot in spring on
short end of stud. Secure with washer and nut. Put clip on post.

d. Assemble Circuit Breaker Plate (fig. 119). Attach adjustable

with lock screw. Install breaker lever on post with spring on inside of
insulated bracket, and secure with clip. Place flat washer on screw
and slip screw through slot in breaker lever spring and hole in insu-
lated bracket. Attach two connectors to opposite side, and secure
with nut. Attach two condensers in position with lock washers and
screws. Place thick washers on condenser terminals, followed by
connectors, flat washers, lock washers, and nuts,

e. Install Main Shaft and Advance Mechanism (fig. 124). Install

main shaft. Working through large hole in advance plate, secure
bearing retainer plate with three screws and lock washers. Put ad-
vance weights, breaker cam, hold-down cover, and lock washers, in
place and secure with two nuts. Use screwdriver to bend up two
tangs of lock washers against two faces of nuts. Install advance
springs with pliers, being careful to avoid crushing springs.

f. Install Drive Shaft and Bearing (fig. 124). Install bearing and
oil seal on drive shaft, followed by cotter key, gear, nut, and cotter
pin to secure nut. Press bearing in arbor press, and hold shaft in soft
jaws of vise while nut is tightened. Grip section of shaft just back of
gear, but not on end bearing. Install assembly in housing, rotating
shaft in clockwise direction as it is inserted so gears will mesh, Attach

oil seal with four screws and lock washers, thread 0.032 safety wire
through holes in screw heads and twist together.

g. Attach Circuit Breaker Plate Assembly. Attach circuit breaker
plate with four screws and lock washers. Circuit breaker can be in-
stalled in one way only. Install terminals by placing on them, flat
washer, insulating washer, and bushing. Then install in housing and

add insulating washer, flat washer, connector, lead clip, lock washer,
and nut.

h. Install rotor and cap.’

109. TESTS AND ADJUSTMENTS.
a. Refer to paragraph 102.
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110. TEST DATA AND TOLERANCES.

a. Data. ,
Start Intermediate Maximum
Cam Advance * Advance Advance
Model Rotation  Angle RPM Deg RPM Deg RPM Deg
Deg Eng Eng Eng Eng Eng Eng
1111404 cC 37 400 2.0 800 14.0 1800 24.0
1111405 cC . 35 600 1.0 —_ — 2000 20.0
1111527 CC 37 500 2.0 2500 18.0 3000 22.0
1111528 CC .™37- . 500 2.0 2500 18.0 3000 220

b. Fits and Tolerances.
(1) DISTRIBUTOR MODEL 1111404.
(a) Base, Horizontal Drive Shaft and Bearings. I.D. of Base—

1.3784 to 1.3790 inches. Ball bearing on both ends of horizontal drive

shaft I.D.— 0.5903 to 0.5906 inch. 0.D.—1.3775 to 1.3780 inches. End
plate 1.D.—1.3782 to 1.3787 inches. Horizontal drive shaft O.D., drive
end—0.5896 to 0.5902 inch, gear end—0.5903 to 0.5909 inch. =

(b) Upper Housing, Bearing, and Cam Shaft. Upper housing
I1.D.—-1.1809 to 1.1814 inches. Upper bearing 0.D.—1.1807 to 1.1811
inches, 1.D.—0.3934 to 0.3937 inch, cam shaft 0.D.—0.3936 to 0.3939
inch.

(2) DiISTRIBUTOR MODEL 1111405,

(a). Base, Horizontal Drive Shaft, and Ball Beatings. 1.D. of Base
—1.3784 to 1.3790 inches. Ball bearing, drive end and gear end of hori-
sontal drive shaft 1.D.—0.5903 to 0.5906 inch, 0.D.—1.3775 to 1.3780
“inches. End plate 1.D.—1.3782 to 1.3787 inches. Horizontal drive shaft
0O.D. drive end—0.5896 to 0.5902 inch, gear end—0.5903 to 0.5909
inch.

. (3) DISTRIBUTOR MODELS 1111527 AND 1111528.

(a) Base, Bearings, and Horizontal Shaft. Base 1.D.—1.6534 to
1.6540 inches and 0.4905 to 0.4910* inch. Ball bearing I.D.—0.5903
to 0.5906 inch, O.D.—1.6530 to 1.6535 inches. Horizontal shaft O.D.—
Drive end—0.5890 to 0.5900 inch, gear end—0.4895 to 0.4900 inch.

(b) Upper Housing, Bearing, and Vertical Shaft. Upper housing
0.D.—1.2599 to 1.2604 inches. Ball bearing ‘1.D.—0.5115 to 0.5118
inch, 0.D.—1.2593 to 1.2598 inches, shaft O.D.—0.5117 to 0.5120 inch.

* Bronze bearing.
CC Counterclockwise rotation viewing drive end.
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111. CONSTRUCTION AND FUNCTION.

a. Cranking motors are designed to electrically crank engines. :
They are made up of an armature, a field frame with field coils, end
frames or heads to support the armature, and a drive arrangeme’nt to
transmit the cranking effort from the armature to the engine flywheel.

112. OPERATION.

a. The armature and field coils draw current from the battery
when the cranking motor switch is closed. This produces magnetic
fields that so oppose each other as to cause the armature to spin or
rotate in f:he cranking motor. This rotary motion is carried through
the_crapkmg motor drive pinion to the engine flywheel so that the
engine is crax}ked. Three types of drive arrangements are used, Ben-
dix, overrunning clutch, and Dyer. There are several variations ’of the
Bendix type drive. These are covered in following sections which dis- '
cuss the various groups of cranking motors.
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CHAPTER 5
CRANKING MOTORS (Cont’d)

Section Il 2 o N
GROUP I-CRANKING MOTORS LESS DRIVE . 9 & % ‘% g
MECHANISM : & w93 =3 z
| - Paragraph 5 § E % :
CDescription ... .. e 113 = L a P
‘ i Cleaning, inspection and test ....... .. ................... 114 3 % °
. Disassembly ................ ... ... .- 115 & z 2
. Cleaning, inspection, and testof parts ..................... 116 ' % &2
1} Repair of parts . ......... .ot 117 v =
'} Assembly of cranking motor ..................o.ooiii.. 118- § o
St oot e 119 3 8
Test data and tolerances . ..............cuiiiieineennn.n 120" 0 a
w
[Ty

i 113. DESCRIPTION.

{i "~ a. Some cranking motors in this group do not have the drive
J¢ mechanism assembled on the cranking motor; it is separately
it mounted on the engine (fig. 126). Others use either a Bendix inboard
I or outboard type drive. Figure 131 illustrates an inboard drive. The
it drive pinion moves in toward the cranking motor in meshing. The
Bt outboard type drive is similar in construction except that the drive
i arrangement is reversed so the drive pinion moves out from the
4 cranking motor in meshing. All use the swivel type brush holder.
| Some have a magnetic switch mounted on the field frame, others
# have a manual switch or a terminal on the field frame. Figures 126
fi through 132 illustrate these variations.

POLE SHOQE
ew of Cranking Mofor without Dr

ARMATURE

114. CLEANING, INSPECTION, AND TEST.

a. Cleaning. Wipe off ‘grease and dirt with a clean cloth. Do not
i steam-clean or dip-clean cranking motor, and avoid getting any
' water or cleaner into the cranking motor. Handle unit carefully to
- avoid battering or bending terminal studs, cover band, or magnetic
 switch (where present).

b. Inspection. Inspect the cranking motor for damage. Remove
cover band and inspect for sticking or worn brushes, rough, out-of-

. round, dirty or burned commutator, or high mica on commutator.
Inspect all visible connections, screws, insulators, terminal studs,
leads, and washers. Any apparent defect requires disassembly and
correction, as outlined below. '

e. Test (par. 120). Place cranking motor on test stand. If it does
. not operate according to specifications, some idea as to the cause of
trouble can be obtained according to the malfunction observed.
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Added information can be gained by using a set of test points (fig.

'12). The tests, and their interpretation, are given below.

(1) No-roap TEesT. Connect the cranking motor in series with a
battery of the specified voltage and an ammeter capable of reading
several hundred amperes. If a revolutions per minute indicator is
available, read the armature speed as well as the current draw
with the unit running free speed or no load.

(2) TOoRQUE TESTTorque testing equipment is required for con-
ducting a stall torque test of the cranking motor. The torque de-
veloped, current draw, and voltage are checked together.

(3) INTERPRETATION OF NO-LOAD AND TORQUE TESTS.

(a) Rated torque, current draw, and no-load speed indicates
normal condition of the cranking motor. ,

(b) Low free speed and high current draw with low developed
torque may result from: '

1. Tight, dirty, worn bearings, loose field poles which allow
armature to drag.

2. Grounded Armature or Field. Check by raising grounded
brushes from armature commutator or disconnecting grounded con-
nections where field is grounded by screws inside cranking motor
and testing with test lamp and points from cranking motor terminal
to frame and from commutator to frame. If the lamp lights, a
ground exists.

3. Shorted Armature. Check armature on growler (fig. 21).

(c) Failure to operate with high current draw:

1. Direct ground in switch, at terminal or brushes.

2. Frozen shaft bearings which prevent armature from turning.

(d) Failure to operate with no current draw:

1. Open field circuit. Trace with test lamp and points (fig. 12).

2. Open armature coils (par. 116 b (2)).

'3 Broken or weakened brush springs, worn brushes, high

commutator mica, or other conditions which would prevent good
contact between brushes and commutator.

(e) Low no-load speed with low torque and low current draw
indicates:

1. Open Field. Trace circuit with test lamp and points.

2. High internal resistance due to worn brushes, dirty commu-
tator, weak or worn brush springs, and other-causes of poor contact
between commutator and brushes.

3. Defective Leads, Connections.

(f) High free speed with low developed torque and high current
draw indicates shorted fields, It is difficult to detect shorted fields
with ordinary testing instruments, since the field resistance is
originally low. If shorted fields are suspected, install new fields and
check for improvement in performance.
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MAGNETIC

MOUNTING
FLANGE

- lO°t°'

Figure 127 —Relation of Mounting Flange fo Magnetic Switch
of Cranking Motor Shown in Figure 126

115. DISASSEMBLY.

a. Disassembly Into Main Subassemblies (figs. 128 and 131).
(1) Detach magnetic switch, where
nector and removing attaching screws.

(2) Detach commutator end head by removing cover band, un-

screw brush screws and detach field coil lead clips and then remove

commutator end head attaching screws and lock washers. If neces-
head lightly with a soft hammer to

RA PD 40319

present, by disconnecting con-

loosen it.
(3) Remove field frame by taking out four screws and lock
d away from field frame with soft

(4) Disassemble Bendix drive (fig. 132) by pulling cotter pin

; ‘ and removing from shaft in order named, shaft, nut, spacing collar
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drive spring, spring" support, meshing spring, thrust washer, screw
sleeve, drive pinion, antidrift spring sleeve, antidrift spring, and

[ d

[

cup. Drive end head will now slip off armature shaft. NOTE: On «
outboard Bendix, reverse order of disassembling Bendix drive parts. : g
e —
b. Disassemble Commutator End Head. (fig. 129). ' < o
-
2

(1) Remove four brush attaching screws, lock washers, and

brushes. ‘
(2) Catch short heoked end of brush arm spring and slip off

brush holder stop pin. Slip brush holder and brush spring off brush
holder hinge pin. _

&% CONNECTOR

COMMUTATOR
COVER END HEAD
BAND ASSEMBLY

MAGNETIC

SWITCH ~a_

FIELD FRAME
ASSEMBLY

@} ««m«w@)

. g &)
o | 3 22
xa
ol n
SEAL
DRIVE END
ARMATURE HEAD RA PD 312137

Figure 128—Disassembled View of Cranking Mofor Shown
' in Figure 126

(3) Detach the two brush grounding leads by removing two
screws and lock washers. Press brush holder stop pins and brush
holder hinge pins out if they are defective. Press bushing out if. it

requires replacement.
c. Disassemble Field Frame (fig. 130).
(1) Unsolder field coils from terminal stud.
(2) Remove four pole shoe screws with pole shoe screwdriver

(fig. 17), and remove four pole shoes and coils from field frame. Be
careful with coils to avoid bending lead connections or damaging

insulation.

COMMUTATOR

END HEAD AND
PIN ASSEMBLY
Fi —Di i ' '
gure 129-—Disassembled View of Commutator End Head of Cranking Motor Shown in Fi
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POLE SHOE

TERMINAL
PARTS

(AW3¥-05173a) INIWJIND3 TVYIRILDITE
JONVNIINIVW IONVNAQIO

POLE SHOE
SCREW RA PD 312139

Figure '130-—-Disassembled View of Field Frame of Cranking Motor Shown in Figure 126

DRIVE END
HEAD

COVER BAND TERMINAL

ARMATURE
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COMMUTATOR
END HEAD ——fmom-

L81
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BEARING

/ \ FIELD COIlL
BRUSH
BRUSH SPRING COMMUTATOR

RA PD 312140
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Figure 131—Sectional View of Cranking Motor with Swivel Brush Holders and Inboard Bendix Drive

i1
vS§Z8l-6 W1




TM 9-1825A
e ENANCE
ORDNANCE MAINT
ELECTRICAL EQUIPMENT (DEI.CO-REMY)

d
‘ lock washer, washer, an
nut, lock washer, nut, 3 her, and
i (31) ti Rer\rxliz‘slﬁer from terminal stud. Rt'emove frmlgr?é f;v ud from
fold fram nd slip two bushings, insulating washer, ] s e
ﬁelg f{\TarOn'Ie‘é‘ Stack up of parts may vary between Z;oteas.s Mot
f‘?]lat'ionship ::f parts during disassemt;llydsonil;%va 1((::3 e T the
i varnished a ; A

201;1;?‘1}’- eS (;Itl';‘; f:tllio(;og: ;ﬁoved. If field coils are baked in place,
jeld fram

DRIVE END
HEAD

>~ FRAME AND

END
COMMUTATOR T FIELD ASSEMBLY

HEAD ASSEMBLY

TN PINION WASHER SUPPORT [ COLLAR | PIN
DRIVE )
CREW MESHING
ANTI-DRIFT SUEEVE SPRING SPRING NUT

SLEEVE kA PD 312141

F' ure '32—Dlsasse b’ed V ew o‘ c‘ a"k"’ l“ofol Shown
g
g m

iceable ly and d
, not serviceable separate
iﬁ;ga::;ent of field and frame assembly complete.

. Disassemble Drive End .
in;1 if it i1s worn so a New bushing can be pres

116 CLEANING, INSPECTION, AND TEST OF 'PARE'S.artS i
a ' General. After disassembly, clean and examine all p

i he proce
lace defective parts. T
1;:zall:)rts is given in the following paragraphs.

sed into place.

Head Assembly. Press out old bush- ;

dure of cleaning and inspecting |
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b. Armature. Do not clean the armature by any degreasing

§ method, since this would damage the insulation and ruin the arma.
§ ture. Wipe with a clean cloth slightly dampened with dry-cleaning

solvent. If commutator is rough, out of round, has high mica, filled

4 slots, or is burned, turn it down in a lathe and undercut the mica.

Check armature for ground, open, or short circuit as follows:
(1) GROUND. Check with test lamp and test points from the com-

’ mutator to the armature shaft or lamination. If the lamp lights, indi-

cating ground, and if the ground is not readily apparent and repair-
 able, replace the armature.

(2) OePEN. An open circuited armature is often easy to detect,

{ since this condition produces badly burned commutator bars. The

bars connected to the open armature windings soon burn in operation

§ since every time they pass under the brushes they interrupt a flow
§ of current so that heavy arcing occurs. If the bars are not badly
§ burned, the armature may be saved (par. 117 a (2)).

(3) SHORT. A shorted armature may be detected on a growler. The
growler is a strong electromagnet connected to a source of alternating

current. When a shorted armature is placed on the growler and a.
§ hacksaw blade held above the shorted coils in the armature, the
.4 blade will be alternately attracted to, and repelled from the arma-
§ ture, causing the blade to vibrate against the armature. Before dis-
# carding an armature testing shorted, inspect the commutator slots

|  carefully, since copper or brush dust sometimes collects in the slots
§ and shorts adjacent bars. :

“e. Fields. Do not clean the fields by any degreasing method, since
& this would damage the insulation and ruin the windings. Clean by
4 wiping with a clean, dry cloth. Be careful in handling the windings
4 to avoid breaking or weakening the connecting straps between wind-
§ ings. If the field insulation is charred or chafed so that
g are exposed, it is sometimes possible to rewrap them.
§ remembered that if the wrapping is done carelessly so the insulation
 bulks up too large, it will be impossible to reassemble the coils under
# the pole shoes. Make all soldered connections using a rosin flux.

the windings
It must be

§ d. Brushes. If the brushes are worn down to 14 their original
: Iength (par. 120), replace. Make sure that the pigtail leads (where

4rart of brush assembly) are tight in the brushes, and that the clips
gare fastened well to the leads.

4 e. Brush Springs. The brush springs must have sufficient tension
0 provide the proper pressure between the brushes and commutator

efective field coils require

§ {. Bearings. Replace plain bearings, if worn. Wear will not be
Zeven, but on the side which sustains the greatest thrust during crank-
g, Ball bearings that roll roughly or sloppily are defective; replace.
Jtherwise, clean ball bearings, if not of sealed type, by rotating them
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in dry-cleaning solvent, drying them with air, and immediately
relubricating them with ball bearing grease. Do not attempt to clean |
sealed ball bearings but replace them if defective. Where plain bear-
ing is lubricated by a wick, drill oil lead in side for oil wick after
installation of new bearing and before machining to size. Remove all

cuttings and install new wick.

g. Brush Holders. If the brush holders, stop or hinge pins, are
bent, warped, cracked, burned or otherwise damaged, replace.

h. Miscellaneous. Replace any defective insulator, screw, washer,
- lead, stud, plate, etc. Cracked, bent, worn, burned insulators, or
washers are defective. Studs or screws which are bent, battered,
_broken, or which have crossed or damaged threads, are defective.
Leads which have broken strands or frayed insulation are defective.

117. REPAIR OF PARTS.

a. Armature. Conditions in the armature requiring repair are:

(1) CoMMUTATOR WORN, DIrTY, OR RouGH. If the commutator
is worn, dirty, rough, out-o

burned spots, place the armat
commutator (fig. 23). Make cut no deeper than necessary. If it is

. necessary to turn commutator
segments are less than 14 inch thick,

mica Y, inch (fg. 24).

(2) ARMATURE OPEN. Some bars badly burned, with other bars ;
fairly clean, indicates an open circuited armature. The open will 3

usually be found at the commutator riser bars and is often a result 3
hich overheat the unit and §

Thrown solder is evidence of |
leads in riser bars (using ag
NOTE: Some armatures ¥

are of a welded construction with leads welded to the riser bars, and §

"of excessively long cranking periods w
cause the connections to become bad.
this condition. Repair by resoldering
rosin flux) and turning down commutator.

they cannot be resoldered.
b. Fields. Conditions in the field windings requiring repair are:

(1) . DEFECTIVE INsULATION. If the insulation is charred, or worn 3
or could become, grounded, repair may

sometimes be made by rewrapping the coils. This operation must be§
since excessive bulkiness of the tapeg

will prevent reassembling the windings under the pole shoes in theg

away, so the field coils are,
executed with care and neatness,

proper manner. Make soldered connections using a rosin flux.

¢. Plain Bearings. When new plain bearings are installed, rna-i

chine them to size (par. 116 f).

118. ASSEMBLY OF CRANKING MOTOR.

a. Assemble Field Frame (fig. 130). Place field cails in positiong
in frame with pole shoes, insert pole shoe spreader (fig. 25), tighten]
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f-round, has high mica, filled slots, or j
ure in a lathe and turn down the |

down so much that the ends of the §
discard armature since the §

segments would be too thin to have sufficient strength. Undercut §
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and with pole shoe screwdrive
_ : ver (fig. 17), tighten pol
igc?n\:aiher, insulating washer, and two bushings 12)?1 etei?r?ii:lcr?l”csi'
ert stud through hole in field frame. Place on stud in oider’

insulating washer, flat wa
, sher,
Solder coil leads to terminal stuldo.Ck washer, nut, lock washers, nut.

b. Assemble Commutator End Head.

spgiln)gs gﬁzrgm hBRUSH HO'LDERS AND SPRINGS. Slip brush arm
Springs Catchnsltsl orir}r:)so 1c{mdhm(gle ?ins. Long tang of spring goes back
. ed end of spring and hook over stop ni
in.
" a(szh)ersﬁ?g;:ihBﬁt;snEs. Attach fopr brushes with screws I;xfd lock
olders. At same time, attach two brush grounding

leads to brush holders of
grounded brushes. At
to commutator end frame with screws and lo_ckt\izca};;erﬂ;er end of leads

c. . . .
armatlﬁ‘zsegi)tl; IB};ndl?K Drive, if Used. Install drive end head on
o dJ"ive 1 Bendix parts as follows: cup, antidrift spring and
suppc;rt, drivepsm;'on, screw sl‘ee\_re, thrust washer, meshing sprin
yipport, drive pring, spring spacing collar, and shaft nut. Secure %c
r pin. Hold armature in soft jaws of vise during assemb?;

d. Attach Field Fram
¢ e. Place field frame in positi i
21\2/étcr1:10(uv;11}éiere 1fllsed) when mougted will have relagons;ﬁg f:g trﬁ: %r?:t,lc
o mou Wr;gsfheigges ?;ksehc;\cmz3 in figure 1127. Secure with four screlw:
X rews securely and fill Vi
Glyptol No. 1201, red, so screws will not back out in slég\lr?zelevel with

e.
Attach Commutator End. Put commutator end in place, lifting

L brush
ushes up to clear commutator as commutator end is slipped into

position. Secure with screws and 1
: ' ock washers. 1
clips to insulated brush holders. Snap cover bang ?rsxtt?pili:igcml fead

£ . .
Attach magnetic switch, where used, with screws and lock

- washers. Connect connector to cranking motor terminal

119. TESTS.
a. Follow testing procedure outlined in paragraph 114 ¢

120. TEST DATA AND TOLERANCES.

a. Test Data.

Brush

Model Rotation  Tension NO-LOAD TEST LoCK TEST
. (oz) Amps Volts RPM  Amps Volts T:'l’j:e
824 C
1109316 * ggjg :g 2:'233 2000 200 o s
.0 6000 5
. 00 .
lig:ggg g 24-28 60 5.7 6000 540 g Ig 1215 5
Hosess oo 24-28 60 5.7 5000 400 3:34 8 ‘
24-28 75 11.25 7000 590 6.1 18

- .
N ClockW}se and counterclockwise rotation.
ca Clockwise rotation viewing drive end.
Counterclockwise rotatién viewing drive end
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a1 3lss ' -
u S s o GROUP II-CRANKING MOTORS USING BENDIX DRIVE
: Paragraph
§ g Description . .......... ... ... 121
| « :| Ll Cleaning, inspection, and test . .... ... ..... ...... . ....... 122
ol g 2 Disassembly . ................ 123
2 +2 3 Cleaning, inspection, and test of parts .................... 124
§ 2 o b5 ) Repair of parts ... ... . ... . . . ... .. 125
2 3 8§ £ 8§ Assembly of cranking motor ... ... ... ... ... ... . ....... 126
as ; 3 Z % » TESES .« oo 127
8 3 E 5 E Test data and tolerances ....... ... ...... ...... .. ..... .. 128
o o
2l 3 oo s 121. DESCRIPTION.
“E1 8 8 T g
£ T 3 ¢3¢ a. Cranking motors in this group use a Bendix drive with standard
'2: 32 2 ¥ E mounting and drive arrangement. There may or may not be a center
< s o o &.° bearing. Some have a magnetic switch mounted on the field frame,
° others have a manual switch or terminal on the field frame (figs. 133
32 = D through 135).
=1 1
v= - 122, CLEANING, INSPECTION, AND TEST.
2 a. Cleaning. Refer to paragraph 114 a.
26| | i | | b. Inspection. Refer to paragraph 114 b.
]
'5;0 § e. Test. Refer to paragraph 114 ec.
8 1l . Ehy 123. DISASSEMBLY.
= L 8 288
§ fn 'E E s & a. Disassembly into Main Subassemblies (fig. 134).
b‘_‘ v= % g 2 8 E (1) Detach magnetic switch, where present, by disconnecting
g s & @ e ° connector and removing attaching screws.
'Eé b% § | ¢ g . 2B (2) Detach commutator end head by taking off cover band,
p ‘ﬁ % 2 % 'u‘--g S8 f ZI ;T disconnecting field coil leads from brushes, and then removing
® % o3 E [a) .%:' i ;'E o 8 8 through bolts. When necessary, tap the commutator end head lightly
- 2 LaA Y 5“' § e 233 with a soft hammer to loosen it. Remove thrust washer, where
8 % _% % i present, from end of armature shaft. '
oy ] £ .
ﬁ, g L|) QE QI 'EI‘ 6; az] =2 2 888 - (3) Detach field frame from drive housing.
. . . v o ~ wowow oo
T ELHERAQA] EE] & & AT g (4) Detach center bearing, where present, from drive housing by
: _ % vo A = o138 g § - removing screws, releasing drive housing from armature and Bendix
é g ° w3 § ﬁ‘ ] drive assembly.
A E % é é 2. " (5) Place armature in soft jaws of vise, bend down tang of lock
= -~ =" washer and unscrew Bendix drive head attaching screw. Slip Bendix
192
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Figure 133—Sectional View of Cranking Motor with Bendix Drive
-
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ORDNANCE MAINTENANCE
ELECTRICAL EQUIPMENT (DELCO-REMY)

drive off shaft. Remove Woodruff key and slip off center bearing‘, if
present. Disassemble Bendix drive further, if required, by removing
other drive spring attaching screw after bending down tang of ]oclzjk
washer. Discard lock washers since the tang lock washer must npt e
used again.

b. Disassemble Commutator End Head. Refer to paragraph
115 b. - - ,

¢. Disassemble Field Frame. Refer to paragraph 115 e.

HEAD SPRING
SCREW

LOCK
WASHER

SHAFT SPRING
SCREW

GEAR AND SHAFT

DRIVE ASSEMBLY

RA PD 312144 §

Figure 135—Bendix Drive, Disassembled

d. Disassemble Drive Housing. Press out old bushing if it is worn §

and press new bushing into place.
124. CLEANING, INSPECTION, AND TEST OF PARTS.

a. Refer to paragraph 116.

125. REPAIR OF PARTS.
a. Refer to paragraph 117.

126. ASSEMBLY OF CRANKING MOTOR.
a. Assemble Field Frame. Refer to paragraph 118 a.

b. Assemble Commutator End Head. Refer to paragraph 118 b. t
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GROUP 1I-CRANKING MOTORS USING BENDIX DRIVE

c. Assemble Bendix Drive. Place armature in soft jaws of vise.
Using new tang lock washers, install center bearing, if used, Wood-
ruff keys, and Bendix drive on armature shaft. Secure with attaching
screw and tang lock washer. Bend tangs of lock washers up against
flat face of screw head.

d. Attach center bearing, where present, to drive housing with
screws and lock washers, after placing armature shaft and drive
assembly into housing.

e. Place field frame into position, followed by commutator end
head. Lift brushes up over commutator as commutator is brought
into position. Secure assembly with through bolts. Attach field coil
leads to brushes.

f. Attach magnetic switch, where present, with screws and con-

nect connector. -
127. TESTS.
. a. Refer to paragraph 114 ¢.
{ 128. TEST DATA AND TOLERANCES.
§ a. Test Data.
Brush LOCK TEST
Model Rotation  Tension NO-LOAD TEST Torque
(oz) Amps  Volis RPM  Amps Volis f-lb
737-B C 24-28 65 5.0 6000 570 3.15 15
737~R C 24-28 65 5.0 6000 570 3.15 15
737-T C 24-28 65 5.0 6000 570 3.15 15
737-Z C 24--28 65 5.0 6000 570 3.15 15
1107012 C 24-28 65 5.0 5000 525 3.37 12
1107059 CC 24-28 65 5.0 5000 525 3.37 12
1107410 C 24-28 65 5.0 6000 570 3.15 15
1107413 C 24~-28 65 5.0 6000 570 3.15 15
1107431 C - 24-28 65 5.0 6000 570 3.15 15
1107450 C 24-28 65 5.0 6000 570 3.15 15
1107813 C 24-28 65 11.35 6000 450 7.5 15
1107834 C 24-28 65 11.35 6000 450 7.5 15
1107905 C 24-28 60 5.0 6000 600 3.0 15
1108678 C 24-28 65 11.35 6000 450 7.5 15

C Clockwise rotation viewing drive end.
CC Counterclockwise rotation viewing drive end.
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ORDNANCE MAINTENANCE eMY) CHAPTER 5
EQUIPMENT (DELCO-R
ELECTRICAL EQ T (preo CRANKING MOTORS (Cont'd)
< < s <
‘HEREEE R EE R EE RS Soction IV
2E| 3333333333333 ection ,
Pl NN NN
g EEEEEEREREERE Y GROUP HI—CRANKING MOTORS—HEAVY-DUTY TYPE
-l dddcecdacddcacada Paragraph
: Description ... ........... ..o 129
= WUV WWWBLWLWY WL W,y g ouescnplion ..o o
§§ 8 8 § § ‘% § ‘% ‘x’%? § § ‘% §. 8 § 1(§¥eaning,bi1nspec‘cion, and test ... ... ... ... ... ... ... 130
' ?‘?'ol??ol??o???? Isassembly ... 131
sul222988aa ‘é 283 a Z Cleaning, inspection, and test of parts ........... .. ... ... 132
Eo mmmmmmmmmmwmmg .
el I B I e e s B s Repair of parts ... ... P S 133
< cee Assembly of cranking motor .......0 ... ... .. . . ... . ... 134
Tests ..o 135
. 0 mm mE2X Test data and tolerances .............................. .. 136
E% 2 88,3383 129. DESCRIPTIO
23 19913333 : ! N 4
5; Lt xé I lé lé Q § ° § a. Cranking motors in this group are of the heavy-duty type, used
g_- e 2§ &88&8¢ on larger displacement engines. They use heavy-duty type Bendix
drives_, either of the coil spring or spring-loaded clutch type, and
contain a center bearing to help support the armature shaft. Some
z haye a ball bearing in the commutator end. Some use a magnetic
g E| m a8 2223 switch mounted on the field frame, while others use a manual switch
& = L v v inal.
';’.v'-f’ |||||$|$$]$?$? i or terminal
%g H § % § § § § § $ 130. CLEANING, INSPECTION, AND TEST.
E e o3 oo&o & a. Refer to paragraph 114.
< - erep
(]
] 131. DISASSEMBLY.
R AL R A U a. Disassembly Into Main Subassemblies (fig 136).
P (1) Detach commutator end head by removing cover band, dis-
T L8R B RRER R YR N i i i
R 2 3 ] e B s B connecting field coil leads from brush holders, and removing commu-
8 TS iii IIzI i jz RSN j: tator end head attaching screws and commutator end head. When
% delggggagagesgees necessary, tap commutator end head lightly with a soft hammer to
g V=128 88 8RB RBwmIawnnen X ghtly
8 iR kG Qs o s Gt etk g loosen it. Remove thrust washer, where present, from armature shaft.
) ; (2) Remove magnetic switch, where present.
8 (3) Detach field frame assembly by removing attaching screws
8 . e 010 10 1 1010 0 0 10 18 10 0 0 D and slipping assembly off.
T2 .8 2~ 88%888@@@@@@@% 4 D h dri . . .
S8 5% S RBEZRVRAERBANN G 3 ( ) etach drive housing by removing screws attaching center
3 5§ s ' iiiiiiiiiii*)ﬂfl’"" bearing to drive housing.
S 8] 'S.gﬁ ‘g"‘ 2322223322223 3 . (5) Detach Bendix drive and center bearing (par. 123 a (5)).
X v 3 .
E g E% uﬁ Eu SRN283833333883 b. Disassembly of Commutator End Head (fig. 137).
9 géégg (1) Remove brush attaching screws, lock washers, and brushes.
ES g LI) <5 '5|'|. 821).{ _Detach brush springs by catching straight section with pliers
R T B B T E E R and lifting off,
g § 082.50‘ §§'§‘ gBBBES &8 8 § § § ew ' (3) Remove bzzlll or plain hearing by removing end cover attach-
- SBE| M i H e | ing screws and end cover, and pressing out in arbor press. Remove ;
r-:' § NS ome ot o = 4 bearing space washer, where present. l
) 3 A E s 837988 R [ c. Disassemble Field Frame (fig. 138). Disassembly procedure :
S 3 DoaR § ss8sssg¢ss  is similar to that outlined in paragraph 115 e, except that unit con- i
R e Rl Ra s tains six pole shoes, six field coils, and 12 pole shoe ser. i
, , and p € SCrews. i
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132-134
GROUP [II-CRANKING MOTORS—HEAVY-DUTY TYPE
132. CLEANING, INSPECTION, AND TEST OF PARTS.
a. Refer to paragraph 116.
133. REPAIR OF PARTS.
a. Refer to paragraph 117.

134. ASSEMBLY OF CRANKING MOTOR.
a.  Assemble Field Frame. Refer to paragraph 118 a.

b. Assemble Commutator End Head. Install space washer and
bearing and secure with cover plate, screws, and lock washers. Install

ORDNANCE MAINTENANCE
ELECTRICAL EQUIPMENT (DELCO-REMY)

HOUSING

w
=
=
a

RA PD 312145

BALL BEARING

COMMUTATOR
END HEAD

RETAINER

BENDIX
DRIVE

BRUSH
BRUSH SPRING

FIELD FRAME
ASSEMBLY

CONNECTOR
ix Drive Cranking Motor Disassembled

Figure 136—Heavy-duly Type Bend

INTERMEDIATE
.BEARING

BALL
BEARING RA PD 312146

ARMATURE

Figure 137—Disassembled View of Commutator End Head
Used in Cranking Motor Shown in Figure 136

- brushes, secure with screws and lock washers and put brush springs
¥ in place.

¢. Assemble Drive and Center Bearing to Armature Shaft.
Refer to paragraph 126.

d. Attach center bearing to drive housing with screws and lock

& washers. Thread safety wire through holes in screw heads and twist
= E ends together., :
23 g e Attach field frame to drive housing with screws and lock
5t ¥ washers.
&2

¥ f. Mount magnetic switch, where used, to field frame and connect
& connector.

& g Attach commutator end head after replacing thrust washer on
§ amature shaft, with screws and lock washers. Connect field coil
& leads to brush holders and put cover band in place.
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FIELD FRAME FIELD COIL
ASSEMBLY (R, H.)

FIELD COIL
ASSEMBLY (L. H.)

LARAAR

RA PD 312147 §

Figure 138—Disassembled View of Field Frame Used in
Cranking Motor Shown in Figure 136

135. TESTS.
a. Refer to paragraph 114 ¢.

136. TEST DATA AND TOLERANCES.
a. Test Data. '

Brush LOCK TEST
Model Rotation  Tension NO-LOAD TEST Torque
) {oz) Amps Volts RPM  Amps Volis ft-lb
412 C 36-40 80 11.2 4500 670 5.35 32
578 C 36-40 65 12.0 4500 725 4.8 44
590 C 36—-40 80 11.2 - 4500 670 5.35 32
700 C 36-40 70 5.0 3000 500 3.0 19
724 C 36-40 80 11.2 4500 670 5.35 32
733 C 36-40 100 12.0 6000 600 3.0 24
753 C 36-40 65 12.0 4500 725 4.8 44
1108713 CcC 36-40 100 11.6 5000 570 2.3 20
1108907 C 36-40 80 11.2 4500 670 5.35 32
1108920 C 36-40 70 5.0 3000 500 3.0 19
1108923 C 36-40 80 11.2 © 4500 670 5.35 32
1109104 C 36-40 - 65 12.0 4500 725 4.8 44
1109118 C 32-36 30 32.0 8400 200 7.4 28

~ C Clockwise rotation viewing drive end,
CC Counterclockwise rotation viewing drive end.
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Figure 141—-Disassembled View of Cranking Motor Shown in Figure 140
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b. Fits and Tolerances.
Nomenclature: D.E.—Dr‘ive Epd
C.E.—Commutator End I.D.—insndt; Dxaxpeter o
Comm. Diam.—Commutator Diameter 0O.D.—Outside Diameter =
Comm. Armature Shaft L.D. Gear Housing Sub Shoft Sub Shaft g
Model Diam. Armature Shaft C.E. Ball Bearing C.E. Head 0.D. af Gear for O.D. ot Gear D.E.—0.D. D.E. H.ead -
{in.) CE.—0O.D. (in) LD.(in.) O.D. (in.) I.D. {in.y Housing (in.)  Arm Shaft ~ Sub Shaft Housing (in.} (in.) LD, (in.)
494 1.688 0.4716-0.4722 0.4721-  1.2593~ 1.2600-1.2605 0.8730-0.8735 8.3'772—* g.ggg—‘* 0.6850~-0.6855 0.6840-0.6845 0.687-0.689* <
0.4724 1.2598 . X
542 1.688 0.4716-0.4722 0.4;21— 1.2593~  1.2600-1.2605 0.8730-0.8735 g.g;g—* %%gg—* 0.6850~0.6855 0.6840-0.6845 0.687-0.689*% (l,
0.4724 1.2598 : R
572 1.688 0.4716-0.4722 0.4721-  1.2593- 1.2600-1.2605 0.8730-0.8735 8.2;2—* 8.22;—* 0.6850-0.6855 0.6840-0.6845 0.687-0.689* E ;
0.4724 1.2598 . X
644 1.688 ¥.4716-0.4722 0.4721-  1.2593- 1.2600-1.2605 0.8730-0.8735 8.2;2—* g.ggg—* 0.6850-0.6855 0.6840-0.6845 0.687-0.689* i%
0.4724 1.2598 . X
713 1:688 0.4990-0.4995 —_ - 0.500-0.501%  1.2195-1.220 113332—1‘ g.g%ggaf 0.622-0.623  0.5595-0.5605 0.562-0.564% E
790 1.688 0.4990-0.4995 — — 0.500-0.501*  1.2195-1.220 1'.%%—# 8:g§gg—f 0.622-0.623  0.5595-0.5605 0.562-0.564% 2 7]
1. .
798 1.688 0.4716-0.4722 0.4721-  1.2593- 1.2600~1.2605 0.8730-0.8735 g.g;s—* g.ggg—* 0.6850-0.6855 0.6840-0.6845 0.687-0.689% ; 2
0.4724  1.2508 876 .688. ‘
721-G  1.688 0.5595-0.5605 — — 0.5625-0.56351 0.984-0.986 g.ggz—f g.g%;g—f 0.622-0.623  0.5595-0.5605 0.562-0.564% ”_O.
.993 .
1108209 1.688 0.5595-0.5605 — — 0.5625-0.56351 0.984-0.986 g.ggz—f g‘gggg—f 0.622-0.623  0.622-0.623 0.626-0.628% sg
.993 X
1108210 1.688 0.5595-0.5605 — — 0.5625-0.5635 0.984-0.986 g.ggz—f g.g%gg—f 0.622-0.623  0.5595-0.5605 0.562-0.564% gc'/n
. .903 .
1108212 1.688 0.5595-0.5605 — — 0.5625~0.56351 0.984-0.986 o.ggz—f g.g%gg—f 0.622-0.623  0.622-0.623 0.626-0.628% :':
0.993 . m
1108404 1.688 0.5595-0.5605 — — 0.5625-0.5635* 0.984-0.986 0.993—1 g.g%gg—f 0.622-0.623  0.5595-0.5605 0.562-0.564* g>
0.993, .
1108406 1.688 0.5595-0.5605 — — 0.5625--0.56351 0.984-0.986 3.3924 g.gggg—f 0.622-0.623  0.5595-0.5605 0.562-0.564* j
.993 .
1108407 1.688 0.5595-0.5605 — — 0.5625-0.56351 0.984-0.986 0.992-+ g.gzgg—’r 0.622-0.623  0.622-0.623 0.626-0.628% IU
0.993 .62
1108408 1.688 0.5595-0.5605 — — 0.5625-0.56351 0.984-0.986 0.992-1 g,gzgg—f 0.622-0.623  0.622-0.623 0.626-0.628% EI
0.993 .62
1108533 1.688 0.5595-0.5605 — — 0.5625-0.5635* 0.984-0.986 0.992—* o.szgsé—* 0.622-0.623  0.5595-0,5605 0.562-0.564* =<
0.993 0.62
1108538 1.688 0.5595-0.5605 — — 0.5625-0.5635* 0.984-0.986 0.992-*  0.6245~% 0.622-0.623  0.5595-0.5605 0.562-0.564* :<'
0.993 0.6255 o
m

*Bronze Bearing.
1Grey Iron Bearing.
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Section VI

GROUP V-—-CRANKING MOTORS USING
OVERRUNNING CLUTCH TYPE DRIVE
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Repair of parts . ... .............coiiiiii 149
Assembly of cranking motor ... . ............. e 150
Tests ... . e 151

152

Test data and tolerances

145. DESCRIPTION.

a. Cranking motors in this group all use the overrunning clutch
type drive, opérated either manually by a shift lever (fig. 142) or by
means of a solenoid (fig. 144). Some have a center bearing, and all
use the swivel type brush holder. One model has a reversing switch
mounted on the field frame (fig. 143), linked to the shift lever so that
the reversing switch is operated every time the engine is started. The
reversing switch is connected into the ignition system and reverses the
direction of current flow through the distributor contact points every
time it operates so that point pitting is balanced out and longer point

life is obtained.

146. CLEANING, INSPECTION, AND TEST.
a. Refer to paragraph 114.

147. DISASSEMBLY. :

a. Disassembly Into Main Subassemblies (figs. 143 and 145).

(1) Where unit has a reversing switch, disconnect link from shift
lever, remove screws and take reversing switch off.

(2) Where unit has solenoid, disconnect connector at terminal,
unfasten plunger link at shift lever, remove attaching screws and
take solenoid off. ,

(3) Detach commutator end head. Remove cover band, dis-
connect field coil leads from brush holders by taking out screws,
remove through bolts and pull commutator end head from field
frame. When necessary, loosen end head with a soft hammer.

210 -
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Figure 142—Sectional View of Cranking Motor with Manvually Operated Overrunning Cluich
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(4) Detach field frame. When necessary, loosen with a soft § VERRUNNING CLUTCH TYPE DRIVE
hammer. \

(5) Remove armature. ‘
(6) Where unit has center bearing, detach bearing from drive

SHIFT
LEVER
RA PD 312153

FIELD COIL

HOUSING

>
housing by taking out screws. 2 i £
(7) Detach shift lever by taking out support stud. Remove over- a g * E
f . . z P
running clutch from drive housing. 8: £ o ‘ "g w ©
. Zo ! 4 [+,
b. Disassemble Commutator End Head. Refer to paragraph %‘g o zZ3 £
115 b : %5 £3 : z% &
. &2 : £5 §
¢.  Disassemble Field Frame. Refer to paragraph 115 e. L £
5
o >
REVERSING SWITCH LEVER ; Z o
. z
| z E
I
. 2z 2
SHIFT __E ‘ = 5
AR REVERSING ( 3z 5
O SWITCH 9 5Y 03T g
= P
& COMMUTATOR z 14
DRIVE END HEAD  COVER Z : -
ASSEMBLY BAND &
P
<
v}
o

SOLENOID

IATE ‘

——j—ARMATURE ‘J

INTERMED
BEARING

OVERRUNNING .
CLUTCH FIELD FRAME

ASSEMBLY

ARMATURE

Figure 144-—Sectional View of Cranking Motor with Solenoi

I
S
O -

RA PD 312152

Figure 143—Cranking Motor with Overrunning Clutch and

Reversing Switch, Disassembled 5 = = o

: 3 o O W

, g £ 23 3%

P 148. CLEANING, INSPECTION, AND TEST OF PARTS. g g% v

; o o %

) Uig

a. Follow procedure outlined in paragraph 116. The following §
additional information applies to the overrunning clutch: Never }
clean the overrunning clutch by any degreasing or dip-cleaning 4

212 '
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Ot RQUIPMENT (DELCO-REMY) | o . . .
ELECTRICAL E method as this will remove the lubricant originally packed in the
clutch and will render it useless. Wipe clutch with a clean cloth. The
| . drive pinion must rotate freely in the overrunning direction and must
' not slip in the cranking direction. If the drive pinion turns roughly
or slips in the cranking direction, replace the clutch.

149. REPAIR OF PARTS.
a. Refer to paragraph 117.

OVERRUNNING
CLUTCH

b §
n
o
™~
—
™
[=]
.
<
-]

150. ASSEMBLY OF CRANKING MOTOR.

a. Assemble Field Frame. Refer to paragraph 118 a.

b. Assemble Commutator End Head. Refer to paragraph 118 b.
c.

Place overrunning clutch in drive housing and install shift lever

on housing. The two studs on the ends of the yoke must fit into the
overrunning clutch shift collar.

BRAKE

e O WASHER

d. Where uhit has center bearing, attach bearing to the drive
housing with screws.

€.

Put field frame into position with armature in place. Armature
shaft must be inserted into drive housing, through overrunning clutch
and into bearing in end of drive housing. Be sure thrust washer, if

present originally, is in place between clutch drive pinion and the
drive housing.

SOLENOID
ASSEMBLY

INTERMEDIATE
BEARING

FIELD FRAME
ASSEMBLY

2\ e ARMATURE

iew of Cranking Motor Shown in Figure 144

f. Attach commutator end head with two through bolts. Connect
field coil leads to brush holders with screws and install cover band.

g. Where unit has solenoid, mount solenoid on field frame, con-
nect connector to terminal, and fasten movable core link at shift lever.
Adjust the stud in the solencid movable core (par. 151).

i

CONNECTOR

h. Where unit has reversing switch, mount switch to field frame
and connect link between it and the shift lever.

{ 151. TESTS.

\

a. Refer to paragraph 114 ¢. In addition to other tests to be made
on the cranking motor, the solenoid operated unit must be adjusted
so the clearance between the pinion and housing, with the pinion in

the cranking position, is 3{4 inch (fig. 144). This measurement is

taken by unfastening the connector between the solenoid and motor
terminal so the cranking motor will not operate, and then connecting
a battery to the solenoid so it will operate and move the shift lever
and drive pinion into cranking position. Adjustment is made by
unfastening the link between the shift lever and solenoid movable
core and turning stud in or out of movable core as required.

215
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b. Fits and Tolerances.
Nomenclature:
C.E.—Commutator End
Comm. Diam.—Commutator Diameter
D.E.—Drive End
I.D.—Inside Diameter ®
0O.D.—Outside Diameter 2 g
mg
Armature Armature . Armature ~ b -
Camm. Shaft Shaft at Center Sub Shaft Shaft A
Model  Diam. C.E.—0.D. C.E. Head Center Bearing Gear Housing I.D. Gear 0.D.—D.E. D.E.—O.D. D.E. Head c <
(in.) (in.) LD. (in.) Bearing (in.) L.D. (in.} - Arm Shaft Sub Shafl Housing {in.) {in.) 1.D. (in.} z '
zZ9
1107009 1.688 0.5595-0.5605 0.5625~0.5635 — — — — — — 0.4965-0.4975  0.499-0.501 Z5
1107033 1.688 0.5595-0.5605 0.5625~0.5635 — — — — — — 0.4965-0.4975  0.499-0.501 oz
0 1107041 1.688 0.5595-0.5605 0.5625-0.5635 — — —_ — — — 0.4965-0.4975  0.499-0.501 =
o 1107047 1.688 0.5595-0.5605 0.5625-0.5635 — — —_ — —_ — 0.4965-0.4975  0.499-0.501 2 =
Ny 1107055 1.688 0.5595-0.5605 0.5625-0.5635 —_ — — — — — 0.4965-0,4975 - 0.499-0.501 c Z
1107418 1.688 0.5595-0.5605 0.5625-0.5635 0.746~0.747 0.757-0.758 —_ — — — 0.5595-0.5605  0.562-0.564 ; @
1107829 1.688 0.5595~0.5605 0.5625-0.5635 0.746~0.747 0.757-0.758 — — — — 0.5595~0.5605  0.562-0.564 r=
1107906 1.688 0.5595-0.5605 0.5625-0.5635 0.746-0.747 0.757-0.758 — —_ _ —_ 0.5595-0.5605 0.562-0.564 o
1108114 1.688 0.5595~0.5605 0.5625-0.5635 0.746-0.747 0.757-0.758 — —_ — — 0.5595-0.5605 0.562-0,564 :<|-|
1108451 1.688 0.5595-0.5605 0.5625-0.5635 0.984-0.986 — 0.992-0.993 0.6245-0.6255 0.622-0.623 0.4965— — 0.499-0.501 -0
0.4975 mX
1108531 1.688 0.5595-0.5605 0.5625-0.5635 0,984-0.986 — 0.992-0.993 0.6245-0.6255 0.622-0.623 0.4965- - 0.499-0.501 n
: 0.4975 g -
1108537 1.688 0.5595-0.5605 0.5625-0.5635 0.984-0.986 —_ 0.992-0.993 0.6245-0.6255 0.622-0.623 0.4965- — 0.499~0.501 =
0.4975 <z
1108563 1.688 0.5595-0.5605 0.5625-0.5635 0.746-0.747 0.757-0.758 — — —_ — 0.5595-0.5605  0.562-0.564 )
1108676 1.688 0.5595-0.5605 0.5625-0.5635 0.746-0.747 0.757-0.758 —_ —_

—_ —_ 0.5595-0.5605  0.562-0.564

441
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CHAPTER 5
CRANKING MOTORS (Cont’d)
Section VII

GROUP VI-CRANKING MOTORS—HEAVY-DUTY TYPE,
USING DYER DRIVE '
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153. DESCRIPTION.

a. Cranking motors in this group are all heavy-duty type, using

the Dyer drive, either manually or solenoid operated. The Dyer drive

causes the drive pinion to mesh with the flywheel before the cranking

motor switch is closed. This prevents clashing, battering, and burring

of teeth. All have a center bearing. The cranking motor has 4 or 6
. poles, with either 8 or 12 brushes; brushes being used in pairs.

154. ‘ CLEANING, INSPECTION AND TEST.
a. Refer to paragraph 114.

155. DISASSEMBLY.

a. Disassembly Into Main Subassemblies (figs. 148 and 149).

(1) Detach cranking motor switch or solenoid switch (whichever
is used) by removing nut and lock washer attaching heavy lead to
switch terminal. On type with solencid, remove cotter pin and pin
attaching link assembly to shift lever, and unscrew link stud from
solenoid plunger. Remove four screws and lock washers, attaching
solenoid or switch to field frame and lift off solenoid or switch.

(2) Detach drive housing by bending up tangs on five lock washers
and remove five screws and lock washers. Tap housing, with arma-
ture, away from field frame with soft hammer. Discard lock washers
as they must not be used a second time.

(3) Remove armature with center bearing and Dyer drive as-
sembly from drive end frame after safety wire is cut and four center
bearing attaching screws and lock washers are removed. On some
types the drive housing attaching screws also hold the center bearing
in place (fig. 148).

(4) DETACH COMMUTATOR END HEAD ASSEMBLY. Remove cover
band by unsnapping catch. Note relationship of brush leads and

219




(R AA

OILER

SOLENOID

OILER LINKAGE

PLAIN BEARING
BRAKE WASHER

SHIFT LEVER

SHIFT LEVER
RETURN SPRING

OILER

PLAIN BEARING

L \_ DRIVE ASSEMBLY
DRIVE HOUSING

(AW3¥-0213d) INIWdINOI TVII¥LOINA
IONVNILNIVIW IDONVNGIO

COMMUTATOR

BRUSH FIELD COIL

COVER BAND
BRUSH SPRING ARMATURE
L——COMM. END HEAD INTERMEDIATE BEARING RA PD 312156
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brushes. Disconnect leads from field coil conductors by removing
screws and lock washers. Bend up tangs on lock washers and re-
move six end head attaching screws and lock washers. Tap com-
mutator end head assembly free with soft hammer. Discard lock
washers. .

b. Disassemble Commutator End Head (figs. 150 through 152).

(1) ReEMOVE BRUSH PLATE ASSEMBLY. Remove nut, lock washer,
nut, lock washer, flat and insulating washers, or steel grounding
washer from terminal. NOTE: This terminal is normally insulated
but on some units it is grounded to the commutator end head by a
steel washer. Remove three screws, lock washers and flat washers and
lift brush plate assembly from commutator end head assembly. Re-
move from terminal, eight insulating washers (small), and two
insulating washers (large). :

(2) DisasseMBLE BrRusH PLATE AsSeMBLY (fig. 152). Remove
brush lead attaching screws and lock washers, lift up on brush
springs and remove brushes. NOTE: Further disassembly will not be
required normally unless insulators, brush holders, springs, or plates
require replacement. Remove insulated brush holders to which were
attached field coilr leads by unscrewing brush spring pin and brush
holder screw. Two springs will come off with each brush spring pin.
There are one each lock washers under the pin and screw. Parts will
come off in this order: brush holder, thin space plate, brush holder
insulating plate, four insulating washers, and (from opposite side

after all insulated holders are detached) brass brush holder support §

plate and brush plate insulating. plate. Remove other brush holders
from brush plate and stud assembly by unscrewing brush spring pins
and brush holder screws. Under each will be a lock washer. Brush
-holders and thick spacer plate will come off. Two brush springs will
come off on pin.

(3) Press Our ComMmuTATOR END HEAD BUSHING. If the bush-
ing is worn, press out and install a new one. The plug must first be
removed. Install new oil wick and oiler-as required.

(4) BRAKE WASHER. Remove old brake washer and install new
one (shellac in place), if necessary.
¢. Disassemble Field Frame (figs. 153 and 154).

(1) DisconnNecT FIELD CoiLs FROM FIELD TERMINAL. Discon-
nect field coils from field terminal by unsoldering leads. Remove

terminal stud by removing nut, lock washer, nut, lock washer, flat ;

washer, insulating washers (large), and small insulating washers,
insulating strips, washer, and stud. Disconnect leads from frame on
type with field coils grounded to frame (fig. 153).

(2) RemMove FIELD ColLs FROM FRAME. Remove field coils from
frame by removing pole shoe screws with pole shoe screwdriver (fig.
17) and then removing pole shoes and coil assembly. Be careful with

coils to avoid.bending lead connections or damaging insulation. Note §
how the long insulating strip and triangular insulating strips (where |
used) are placed to avoid grounding of the field coil leads against !

228

T™ 9-1825A
155

GROUP VI-CRANKING MOTORS—HEAVY-DUTY TYPE
USING DYER DRIVE !

CAP ——— =i

SHIFT LEVER
RETURN SPRING

SHIFT LEVER DRIVE HOUSING

ASSEMBLY
[INCLUDES CAP, SCREWS (4)
LOCK WASHERS (4)
OILER AND BUSHING]

RA PD 312164
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frame. NOTE: Some field coils are varnished a.nd baked in place anoc:
cannot be removed. If field coils are ba.ked in ;_)Iace, they aretn !
serviceable separately and defective coils require replacement O
field and frame assembly complete.

d. Disassemble Drive Housing (figs. 155 and 156). ‘

(1) Remove shift lever assembly by unSCI.‘ewing cover alt)'iachmcg1
screws, and taking off lock washers, cover, shift lever asse.rn y, an
shift lever return spring. . . e

(2) Press out bushing if defective, and press in new one. In
new wick and oiler as required

| HRUST WASHERS PINION GUIDE PINION STOP'\\“
T [ : :
| @
@@ : =
) D t — 1
; L PINION 1
ARMATURE SHAFT SHIFT SLEEVE —j SPRING PINION

RA PD 312168

Figure 159—Dyer Drive, Assembled and Disassembled

" e. Disassemble Dyer Drive Assembly (figs. 157 throxﬁh 159)t.t
. i b ulling cotter
Dyer drive parts from armature by p
O ine off pin pinion, pinion spring, shift sleeve, two
and collar, in order nameq.
t be rotated until

pin, slipping off pinion sto_p,
thrust washers, center bearing assembly, ‘

i ini op mus
After cotter pin has been removed, pinion .s .
notches register with shaft splines before it can be slipped off. Rest

of assembly slides off easily, by pressing against shift lever.

156. CLEANING, INSPECTION, AND TEST OF PARTS.

iti i i h 116, inspect the

to procedure outlined in paragrap 6,
At el t not be worn excessively and the
for

a.
armature shaft splines. They mus '
undercut into which the pinion stop fits must provide a snug fit

the pinion stop.

157. REPAIR OF PARTS.

In addition to repair procedures outlined in paragraph 117,

o ature if it has come loose by

repair the banding wire on tbe arm
soldering it after rewrapping with silver solder.
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158. ASSEMBLY OF CRANKING MOTOR (figs. 146 through 160).

a. Assemble Dyer Drive Assembly (figs. 157 through 159).

(1) Place collar, center bearing plate, plain thrust washer, cupped
thrust washer, and shift sleeve on armature shaft. NOTE: The
cupped out section of the cupped thrust washer must face the shift
sleeve.

(2) Assemble the pinion guide, spring, and pinion on the arma-
ture shaft. .

(a) Place the pinion guide on the armature shaft being careful
to note that the lugs on the pinion guide are toward the pinion, but
do not twist the pinion guide on the splined armature shaft past the
groove, which is about 13/ inches from the end of the armature shaft
(fig. 157). : .

(b) Place the spring on the armature shaft immediately behind
the pinion guide.

(c) Put the pinion on the shaft over the spring with the spring
compressed in the pinion skirt.

(d) Aline the lugs on the pinion guide with the slots which are
cut in the skirt of the pinion.

(e) Hold the pinion guide stationary on the shaft with the
thumb and forefinger (fig. 158) and push the pinion onto the shaft
with the spring between the two. When the lugs on the pinion guide

-are about half way into the slots on the pinion skirt, as shown in fig-

ure 152, rotate the pinion and pinion guide with respect to the shaft
until the pinion splines and shaft splines aline.

(f) Remove the thumb and forefinger from the pinion guide lugs
and the twist assembly, consisting of the pinion guide, spring, and
pinion on the spline grooves of the armature shaft into the shift
sleeve.

(8) Twist on the spline grooves until a click js heard. NOTE:
This click results from the pinion guide dropping into the undercut
section of the shaft splines, which locks the entire assembly consisting
of the shift sleeve, pinion guide, spring, and pinion into place on the
armature shaft, immediately next to the center bearing assembly

. plate.

(h) Aline the pinion stop with the spline grooves and twist onto
the armature shaft (place the end of the pinion stop which is the

. farther from the two holes on first). When the stop hits the groove,
| which is about 134 inches from the end of the armature shaft, the
- pinion stop is free to rotate on the shaft. Rotate the stop until the
- holes in the armature shaft are in line with those in the pinion stop.
| Insert the cotter pin and bend ends down close around the stop or

interference will be encountered between pinion and stop.
b. Assemble Drive Housing (figs. 155 and 156). Place cover on

 shift lever and assemble to drive end frame with four screws and

lock washers. Place spring on shift lever shaft with long tang on drive
end frame boss. Catch other end of spring, twist it in a counter-

| clockwise direction and drop end into slot in end of shaft.
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e. Assemble Field Frame (fig. 154).

(1) ArtAcH FiELD TERMINAL. Put insulating washer and long
and short insulation strips on terminal stud, put stud in position in
frame and secure with small insulating washers, large insulating
washers, flat washer, lock washer, nut, lock washer, and nut. Slot in
stud lead must be alined with frame, and insulating strips so placed
as to protect the coil leads from grounding to the frame.

(2) InstaLL FieLD Coirs. Place field coils in position in frame
with pole shoes, insert pole shoe spreader (fig. 25), tighten, and with
pole shoe screwdriver (fig. 17), tighten pole shoe screws (two per
pole shoe). Solder field coil leads into slot in stud. Long insulating
strip and two triangular insulators must be placed so as. to protect
coil leads from grounding to field frame.

d. Assemble Commutator End Head (figs. 150 through 152).

(1) AsseMBLE BRUsH PLATE ASSEMBLY. Fasten brush holders
to brush plate and stud assembly with brush spring pins and brush
holder screws. One brush holder is assembled directly above stud,
while other two are assembled 120 degrees from it, on six-holder
unit, while second holder is 180 degrees from it on four-holder unit.
Use pins and screws with short threaded sections. Place thick spacers
under holders and lock washers under screws and pins. Install springs
on pins with hooked ends toward brush plate and down in holders.
Put insulating plate in position on opposite side of brush plate and
stud assembly and place brass brush holder support plate next to it.
Secure by fastening other brush holders with pins and screws. Two
insulating washers go in each screw hole to insulate pins and screws
from plate and stud assembly. Place insulating plate, thin spacer
washer, brush holder, lock washers, pin and screw above these. Install
springs on pins with hooked ends toward brush plate and down in
holders. Place brushes in holders and secure the brush lead clips to
brush holders with screws and lock washers. Do not install the screws
which also fasten field leads to holders. '

~ (2) ArtacH BRUSH PLATE ASSEMBLY. Place two insulating
washers (large) and several insulating washers: (small) on terminal
stud. Put brush plate assembly in position in commutator end head
and secure with three screws, flat washers, and lock washers. Place
on terminal, flat and insulating washers (or stud steel grounding
washer), lock washer, nut, lead, lock washer, and nut. NOTE: This
terminal is normally insulated but on some units is grounded to the
commutator end head with a steel washer.

e. Assemble Cranking Motor (figs. 148 and 149).

(1) ArracH CoMMUTATOR END HEAD AND FIELD FrAME. Place
commutator end head and field frame together in correct relationship
so all hinge cap oilers will aline when assembly is completed. Fasten
with six screws and lock washers. Use new lock washers. Bend
one tang up against screw head. Bend other tang down against frame.

Connect field coil leads to brush holders with screw and lock washer. |

This also fastens brush lead clips to brush holders.
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Attach manual or solenoid swite
lock washers.
terminal studs
unit, screw stud partly into
temporarily with pin and cot
(par. 159).
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(2) Pur ARMATURE IN POSITION. Pl
‘ : ‘ ST . Place armature, with
;:;neagg;gsggd tDyer dr;ve, 1nhp051t1on in the drive end housing (Errlltxf;
at an angle so the stud on the shift lev il ,
slot in the shift sleeve. Establish corr i o of scnterpesrine
_ : X . ect relationship of cent i
and drive housing as determined by oiler on field frame. Seecrulzrasa‘;;x;ﬁ

four screws and lock washers. Th i
; . Thread 0.032- i
holes in screw heads and twist together, neh safety wire through

. 3) tATTACH FIELD AND .DRXVE HOUSING. Bring field frame with
b(;::}ﬁe‘; th?cri ix:)cikartlg the. dr;;e housing with armature together. Lift

_ L em in their holders so they will cl . .
tator. Secure with five screws and lock wasi,lers. Uszarn:x?vmlrg::ll;

washers.  Bend one tang up agaj
e e g up against screw head and other ‘dOWn

2
SPIRAL SLOT
IN SHIFT SLEEVE
@) SHIFT SLEEVE SPRING

.eudy

° AN

O =

&~ 1/ TRAVEL OF PINION
PINION STOP

i

=
ENGINE FLYWHEEL /

vaoswss  RA PD 312169

Figure 160—Pinion Travel with Drive Pinion in Cranking Position ‘

(4) ATTACH CRANKING MOTOR MANUAL OR SOLENOID SWITCH

h to field frame with

At.tach lead clip to cranking motortan?r?s‘gllsexforilg

with lock washers and nuts. On solenoid-operated
plunger and fasten links to shift lever

ter pin. Adjust solenoid or manual type

159. TESTS.

a,. In addition to other tests (
0 t par. 114 ¢) to be made on the ¢ -
otor, the pinion travel against the spring with the pinioz irnartltlfe
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ing position must be checked and adjustment made if required

(fig. 160)
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CHAPTER 5
CRANKING MOTORS (Cont’d)

Section VIII

GROUP VII-CRANKING MOTORS—HEAVY-DUTY TYPE,
FOR CRANKING RADIAL ENGINES

Paragraph

Description . ...... . .. .. 161
Cleaning, inspection, and test............................ 162
Disassembly ... . ... ... 163
Cleaning, inspection, and test of parts. .. ................ .. 164
Repair of parts . ... ... . .. .. . 165
Assembly of cranking motor.............. ... .. .. ... 166
T estS .o 167

. 168

Test data and tolerances. ... ...... .. .. .. ..

161. DESCRIPTION.

a. The cranking motors in this group are all heavy-duty type,
designed for cranking radial engines, and they contain an internal
gear reduction from the armature and ending at a meshing jaw that
engages a similar jaw in the engine (figs. 161 through 167). Some of
these units have an additiondl support consisting of a strap placed
around the field frame. The cranking motor itself, less the gear train
and hand cranking device, is similar to group I cranking 'motors.
The hand crank arrangement permits hand cranking of the engine.

162. CLEANING, INSPECTION, AND TEST.
a. In addition to the standard tests to be applied to the cranking
motor as outlined in paragraph 114, the meshing jaw location and

the clutch action must be tested.

b. Meshing Jaw Location. The meshing jaw, in the retracted
position, must be 119, inches from the mounting flange of the crank-
ing motor, with the baffle plate in position. Adjust by turning the
meshing rod nut in or out as required. Secure nut with cotter pin
after adjustment. Meshing jaw travel from the retracted position
must be 114, inch. .

¢. Clutch Check and Adjustment. With baffle plate removed,
mount cranking motor on test stand and adjust mounting bracket
of stand so that the distance between meshing jaw and test stand
jaw is 34, inch when meshing jaw is fully retracted. Removal of
baffle plate necessitates manual engagement of meshing jaw. Lock
brake drum and operate cranking motor for a period of five seconds.
Repeat five times at intervals of one minute. If the torque reading
on the scale remains constant at 550 foot-pounds within plus er minus
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20 foot-pounds, clutch adjustment is satisfactory. To adjust, screw
clutch adjusting nut out to lower the torque. Screw nut in to raise
setting. After the correct setting has been attained, place snap ring
in position to lock the nut and allow cranking motor to cool to room
temperature and operate cranking motor five consecutive times to
determine if setting remains constant. CAUTION: Under no circum-
stances is cranking motor to be allowed to overheat.

163. DISASSEMBLY..
a. Disassembly Into Main Subassemblles (figs. 161 and 162).

(1) DertacH HousiNgG AND DRIVE ASSEMBLY COMPLETE. Mark
housing and support so relationship will be established and remove
-nuts, bolts, and washers attaching housmg and drive assembly. Lift
housing and drive assembly off.

(2) REMOVE BEARING AND GEAR SUPPORT ASSEMBLY. Mark
support and frame so relationship is established. Remove armature
shaft gear from armature shaft by unscrewing armature shaft gear
retainer screw. Screw is staked in place and must be loosened with
small drift punch and hammer. Discard screw. If gear does not slip
off shaft readily, use a gear puller. Avoid damaging screw threads in
end of shaft. Remove Woodruff key. Examine armature shaft for
burs. File off any rough spots or burs so shaft will not jam in
bearing. Remove two nuts, four washers, and two bolts fastening
bearing and gear support assembly to drive end frame and hand
crank shaft assembly. Remove bearing and gear support by prying
lightly on flange with two small pry-bars and tapping lightly on
armature shaft with soft hammer.

.(3) DetacH Drive EnND FRAME AND HAND CRANK SHAFT
ASSEMBLY. Mark frame and field frame so relationship is established.
Cut safety wire and unscrew six screws, attaching drive end frame
and hand crank shaft assembly to field frame assembly. Six lock
washers and six washers will come off with screws. Detach drive end
frame and hand crank assembly from field frame assembly.

"(4) Lift armature out of field frame.

(5) SEPARATE COMMUTATOR END FRAME ASSEMBLY AND FIELD
"FRAME ASSEMBLY. Mark commutator end frame and field frame to
establish relationship. Separate commutator end frame assembly
from field frame assembly. Remove cover band, and disconnect
brush leads from the field leads by removing two screws and lock
washers. Cut safety wire and remove four screws, lock washers, and
washers. Separate frames.

b. Disassemble Commutator End Head (fig. 163).
(1) Unscrew terminal shield cap if not already removed.

(2) DETACH TERMINAL SHIELD. Unscrew and remove from the
terminal stud in the order named, nut, lock washer, nut, lock washer,
washer, insulating washer, and terminal shield. Remove fiber sleeve

from terminal shield.

WASHER
RETAINER
RA PD 312173

BEARING
RETAINER

FRAME

NEEDLE
BEARING

RATCHET
RATCHET
SPRING

COLLAR
Figure 164-—Drive End Frame and Hand Crank Shaft Assembly, Disassembled
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(3) ReEMOVE FourR BRUSHES. Unscrew screw from each brush FOR CRANKING RADIAL ENGINES
holder. Lock washer will come off with screw. Detach and lift off '
brushes. Remove two field-to-brush leads. The other two brush leads
are connected to the terminal stud.

(4) LiFrT oFF TERMINAL STUD ASSEMBLY. Lift terminal stud

Lock
RING
RA PD 312175

assembly (includes two brush leads) out of commutator end frame. o
Remove insulating bushing from terminal stud hole in commutator: I 7
end frame. Remove insulating washer and washer from terminal stud. 3% = Z
(5) UnvHOOK AND REMOVE BRUSH SPRINGS AND HoLDERs. Un- “o &
hook hooked end of brush springs from stop. Slip brush springs and “
brush holders off pins. : o <
. Lo <3 «
@ o
PINION SUPPORT
PLATE
g )
3% £Z
o™ x 2
2 8¢
=4
33

BALL
BEARING

BALL
RETAINER

INTERMEDIATE
GEAR

MESHING
JAW

BEARING BALL
RETAINER- BEARING

RA PD 312174

BARREL AND
CLUTCH ASSEMBLY

Figure 165—Bearing and Gear Support Assembly, Disassembled ;

Figure 166—~Housing and Drive Assembly Complete, Disassembled

(6) RemoveE BarLr BeARING. Cut safety wire and remove three =9
screws -holding end cover plate to commutator end frame. Remove gg
end cover plate, spacer, and ball bearing. ~a ;
c. Disassemble Drive End Frame and ITand Crank Shaft As- =
sembly (fig. 164). &
(1) DetacH HanD CraANK Jaw, Remove cotter pin and unscrew
castellated nut from bolt. Remove bolt and detach hand crank jaw. gg
3]

(2) DisasSEMBLE RATCHET ASSEMBLY. Cut safety wire and un-
screw six screws holding cover to frame. Lift off the following parts
in the order named: cover, spline collar, spring cup, spring, movable
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ratchet, and stationary ratchet. Remove two keys from hand crank
shaft. »

" (3) Press Outr HaAND CRANK SHAFT. Remove cotter pin and
unscrew round slotted nut from hand crank with special wrench.
Set frame up in arbor press with gear side up and press hand crank
shaft out of gear and ball bearing. Exert pressure evenly and
smoothly. Lift out gear. Slip needle bearing off hand crank shaft.

(4) REMOVE BaLL BEARING. Cut safety wire and unscrew three
screws holding ball bearing retainer plate, Remove plate, Place hand
crank shaft through frame into ball bearing in normal position. Sup-’
port frame with ratchet side up in arbor press and press against hand
crank shaft to press out ball bearing. Exert smooth and even pressure.

(5) ReEmMoVE FeLT WASHER. Cut safety wire and remove three
screws holding felt washer retainer plate to frame. Remove retainer
plate, and felt washer.

d. Disassemble Bearing and Gear Support Assembly (fig. 165).
(1) ReEMOVE INTERMEDIATE GEAR. Remove cotter pin and un-
screw castellated nut from intermediate gear shaft. Slip intermediate
gear shaft pinion off. Intermediate gear will slip out of two ball
bearings. If necessary, press gear out of bearings in arbor press.

(2) PurLL INTERMEDIATE GEAR SHAFT BEARINGS. Secure support
in soft jaws of vise. Pull intermediate gear shaft ball bearings out
of support with puller.

(3) REMOVE ARMATURE SHAFT BALL BEARING. Cut safety wire,
and remove three screws. Lift off retainer plate, and remove ball
bearing.

e. Disassemble Housing and Drive Assembly Complete (fig.
166).

(1) DseTAcH BAFFLE PLATE. Detach baffle plate by unscrewing

four screws. ' ,

" (2) REMOVE DRIVE ASSEMBLY FROM HoUSING. Remove lock ring
and unscrew ball race adjusting nut with special wrench. Slip ball
retainer off. Remove drive assembly from housing. The 120 balis
will normally stick to the ball races in the housing. Remove second
ball retainer from drive assembly.

f. Disassembly of Housing (fig. 166).

(1) ReMovE BALL RACEs. Press ball races from the housing if
replacement is required. Do not remove otherwise.

(2) REMOVE ANNULUS GEAR. Remove the annulus gear assembly
from the housing if replacement is required. Cut safety wire and
remove four scrnews, lock washers, and washers. Press out annulus
gear in arbor press. ’ .

g. . Disassemble Drive Assembly (fig. 166).

(1) REeEMOVE MESHING JAw, SEAL, AND SPRING. Remove cotter
pin from meshing jaw end of :assembly. Unscrew castellated nut.
Lift off meshing jaw. Lift off sealing washer, washer, and spring
from meshing rod.
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(2) REMOVE SUN GEAR ASSEMBLY. S'craigh’cer;1 lockiljlgl t;?egn:;
' 1 stud with specia .
ashér. Unscrew nut from barre
igg(no‘:e lock washer, space collar, space washer, sun gear assembly,
and thrust washer. .
(3) DEetacH PLANET PiNioNs. Unscrew ';htr)ee ScrewsfyTthoe 1Zcorseevrvl
i that it will be necessa .
heads may be staked in place so S o Joosen
i he screws are damage
th a punch and hammer. If t ar {
11:11’11:;\1211th:hey rﬁust be replaced. Lift off plaqet pinion retainer, t}lilé‘re:
Washe;'s, three planet pinions (with ball bearings), and three was .

h. Disassemble Barrel and Clutch Assembly .(ﬁg. 167). INtOc}’fE;“ S
Unl.ess the proper equipment to checlk_ andtad];.zsbte Z}; ScS :mbled
] bly must no .
available, the barrel and clutch assem ' ssemble
i i tion has been satisia v,
h circumstances, if the clutch opera : a ’
1Itn ni:; be used again. ,If there is any doubt a.bout' its abxgty tol ;eerd
form satistactorily until the next overhaul period, it must be rep
as a unit. . . ¢ lock ring
1) Remove clutch adjusting nut loc r.m . .

EZ; Unscrew clutch adjusting nut, using special Wr.ench.orll\liz
exact distance barrel extends beyond nut before rerr}ovgx.g%ance e
assembly, the nut must be screwed into barrel this dis
secure approximate adjustment of clutch.

(3) Lift out stud ring assembly.

(4) Lift out nine springs.

(5) Lift out spring spacer.

(6) Lift out meshing jaw shaft assembly with clutch plate splined

nut and bushing. Unscrew nut from shaft and remove bushing from
nut. ,

(7) Lift out clutch plate group. NO’I?E: Clutch Zlatlest mL;f;Srtz:;
be separated, as they are serviced as a umt‘of matfcl}e plates.
plates together o retain their original relative positions.

(8) . Remove spacer from barrel.

164. CLEANING, INSPECTION, AND TEST OF PARTS.

a. General. After the cranking motor has_been disassen;‘lt?le(;‘l(i
ins;;ect clean, check all parts and replace defective parts as outhn
in following paragraphs. . '

b. Bearings. Thoroughly wash all ball and roller beagmgs,lée:rcl;er;l)é

. i i d plate, in dry-c
led bearing in the commutgtor en 3
g;fv::: and dry with compressed air. Replage all excessw}fly lz?esg
or roug’h turning bearings. Lubricate all bearings except the se
bearing with ball and roller bearing grease. B
¢. Barrel and Clutch Assembly. If the ;lutch_ };as réotwt;’cceﬁn < rl;—
, i i i loth moistene -
bled, wipe the exterior with a ¢ ) 2 r
zcllSeS::i]ng SO].VCI:lt. CAUTION: Do not immerse fcn d(;y;;‘l:ag;rezi
i d to need adjustment an
solvent. If the clutch is foun 1 et and e

is bled, clean all parts. If any plates are w ,

(;ls::j: ﬂpl)ack. Install in the same order as packed because they are
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worn in and matched. The clutch plates must be lubricated with
light graphited grease. The springs must be in good condition to
provide sufficient compression.

d. Baffle Plate Assembly. If the friction ring is worn, torn, leak-
ing or enlarged to the extent that it is larger than the outside diam-
eter of the meshing jaw, the baffle plate assembly must be replaced.
The presence of oil in the housing indicates a worn friction ring
seal or meshing rod sealing washer. Replace the defective part. Do
not disassemble the baffle plate assembly.

e. Meshing Rod Sealing Washer. Replace the meshing rod
sealing washer at every overhaul.

f. Meshing Rod Cup Washer. Replace the cup washer if dis-
torted or cracked.

8. Meshing Jaw Screw Shaft and Cluich Plate Spline Nut. At
each overhaul, the screw shaft and splined nut must be magnafluxed,
if possible, and closely examined for cracks, Any evidence of cracks
is sufficient cause for replacement, to preclude the possibility of sub-
sequent failure.

h. Meshing Jaw. Magnaflux the meshing jaw and replace if

cracked. Also replace the jaw if the sharp corner of the leading edge
is worn round to a 4 4-inch radius.

i. Gears. Replace the gears if the face of the teeth become worn
or rolled.

j- Ball Retainers. Replace fitted or grooved ball retainers.

k. Ball Races. Replace fitted or grooved ball races. If the ball
races show evidence of creeping in the drive housing, the housing
must be replaced. Such evidence would be caused by wear of the
housing.

1. Keys. Replace keys which have faces offset 145 inch,

m. Hand Crank Jaw Bolt. Replace hand crank jaw bolt if worn
or offset 14, inch.

n. Felt Washer. Replace felt washe
fits loosely on armature shaft.

0. Armature. Refer to paragraph 116 b.

p. Fields. Field coils are varnished and baked in place and are

not removable. Service field coils by replacing field and frame
assembly complete if any defects are found (see par. 116 ¢).

q. Commutator End Frame. Clean the commutator end frame
with dry-cleaning solvent and blow out with compressed air. Make
sure that eight pins are tight and in place ia the end frame. :

r. Insulation. All insulating washers, bushings, and sleeves must
be in good condition. If burned, cracked, chipped, or otherwise dam-
aged, replace. :

s. - Brushes. Brushes worn to %% inch (original length 54 inch)
must be replaced. This is maximum permissible brush wear.

“t. Tolerances. Refer to tolerance chart (par. 168).
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165. REPAIR OF PARTS.
a. Refer to paragraph 157.

166. ASSEMBLY OF CRANKING MOTOR (figs. 162 through 167).

a. Assemble Barrel and Clutch Assembly (fig. 167).

(1) Place spacer in barrel, large face of spacer out.

(2) . Put clutch plate group in barrel. Be sure plates have same
relationship to each other as when they were removed. If a new
plate package is being installed, make sure that they are installed
in the same relationship as in the package. Plates are matched and
run in at the factory to insure perfect matching of faces. Do not
interchange or mix plates, as this will prevent proper operation of
clutch.

(3) Assemble meshing jaw shaft, clutch plate splined nut and
bushing. Place bushing on splined nut and screw nut on meshing
jaw shaft assembly. Place assembly into barrel (fig. 161).

(4) Put spring spacer in place, tangs down, over bushing in
barrel.

(5) Assemble stud ring assembly and springs. Place nine springs
on studs on stud ring assembly and place assembly into barrel.

(6) Screw in clutch adjusting nut with special wrench to exact
distance noted before nut was removed from barrel. This gives
approximate adjustment of clutch. Make exact adjustment after
assembly is complete.

(7) Snap ¢lutch adjusting nut lock ring into place, with tang
through hole.

b. Assemble Drive Assembly (fig. 166).

(1) ArTacH PLANET PINIONS. Place three washers on three studs
on barrel. Place three planet pinions (with ball bearings) on studs,
followed by three more washers. Put planet pinion retainer in place,
and secure with three screws. Tighten the screws securely, and stake
heads in place by staking over retainer into screw head slots.

(2) ATTACH SUN GEAR ASSEMBLY. Place thrust washer (counter-
bored side next to barrel), sun gear assembly, space washer, space
collar (undercut side down), and locking washer on barrel stud.
Secure with nut tightened with special wrench. After tightening, bend
matching tang of lock washer into notch on nut,

(3) InsTaLL MESHING JAw.* Place on meshing rod in meshing
jaw shaft assembly, spring, washer, and sealing washer. Place mesh-
ing jaw on meshing rod and secure with castellated nut. Final adjust-

"ment and - installation of cotter pin must wait until final assembly is
complete. .

¢. Assemble Housing (fig. 167).

(1) INsTALL ANNULUS GEAR. Press annulus gear assembly into
housing with studs alined to enter holes in housing. Secure with
four screws, washers, and lock washers. Thread 0.032 iron wire
through holes in screw heads and twist ends together.
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(2) InstALL BALL RACES. Install ball races in housing with arbor
press. Be sure they aline and are not forced in at an angle. The
Fwo races are not interchangeable, the one with the extra li .
in the housing from the drive end. P goe

d. Assgmble Housing and Drive Assembly Complete (fig. 167).
(1) Place ball retainer on barrel of drive assembly.

prc()izduflace 6t0 bal}is bin each ball race in housing. To facilitate. this
o €, coat each ball race with special high t
This will hold balls in place on races.p 187 femperature gresse.

‘(3) Il\‘ISTALL DRIVE ASSEMBLY. With drive assembly on bench
slip housing over drive assembly. Be careful not to knock an %
ba%ls out of races. Install second ball retainer. Screw ball )r,a;)
adjusting put on barrel of drive assembly with special wrench. N i
4m\'1s.t be tightened to eliminate any appreciable side or end pl‘a zf
drn{e assembly in housing. To insure proper adjustment tightenynut
until snug and then back off one full hole. The cleara’nce betw
the b'arr'el adjusting nut and retainer must be at least 0.003 inecfi]n
No bmdm.g must exist. After adjustment is completed, put 'ad' ti :
nut lock ring in place with tang in hole. , Jne

e, AssemblelBearing and Gear Support Assembly (fig. 165).
h(fl) INSTALP Al_zMATURE SHAFT BALL BEARING. Place armature
Znast ball .bearmg mFo support. Ring on bearing outer race must be
s :m;ce side :’:\I"shretamer plate. Fasten retainer plate to support with
TEWS. read 0.031 iron wire throu i ¢
and twist ends together. ' PER holes n serew heads
(2? INSTALL INTERMEDIATE GEAR SHAFT BEARINGS. Install inter-
mediate gear shaft bearings in support, in arbor press
" SgghI?v:ZA;L I'NTER;VfIEDIATE GEAR. Press intermediate gear shaft
earings. necessary, use an arbor i
: : . s press for this oper-
ation. Place intermediate gear shaft pinion in position and sesure

with castellated nut. Ti imi
‘ . Tighten nut to eliminate end pl
not bind after assembly. Install cotter pin. play. Gear must

f. Assemble Drive E
oty ive End Frame and Hand Crank Shaft Assembly
. C(l,) Il.\ISTALL‘FELT WASHER. Install felt washer in frame and
E ure with re'tamer plate and three screws. Thread 0.031 iron wire
through holes in screw heads and twist ends together
(2) INsTALL BALL BEARING. Pr ing |
. Press ball bearing into frame with
sz';):;sp’;‘e;s a(rilc(i) (;s;:cure with ball bearing retainer plate ande t‘g;ee
2 read (. i i i
s togeth. 1 iron wire thxfough holes in screw heads and twist
bal(f)b INsTALL HAND CRANK SHAFT. Slip hand crank shaft through
earing. If it does not pass through ball bearing easily, use
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rbor press to press in place. Put gear in position and with 54 inside
liameter collar (3 in. long), press gear onto shaft in arbor press.
jupport the assembly on the hand crank shaft so that pressure is
xerted between gear and shaft and not on bearing. This prevents
lamage to bearing. Secure gear with round slotted nut, using special
vrench. Install cotter pin. Install needle bearing by pressing it in
vith -collar 214 inches long by 214, inside diameter by 13{¢ outside
liameter. . .

(4) AssEMBLE RATCHET ASSEMBLY. Place two keys in hand
rank shaft keyways. Slip into position in the order named; sta-
jonary ratchet, movable ratchet, spring, spring cup (cupped side
oward spring), spline collar, and cover, and secure with six screws.
Chread 0.031 iron wire through holes in screw heads and twist ends
ogether.

(5) ArtTacH HAND CRANK JAW. Slip hand crank jaw on hand
srank shaft and secure with bolt and castellated nut. Install cotter pin.

g. Assemble Commutator End Frame Assembly (fig. 163).

(1) INstALL BALL BEARING. Install ball bearing in commutator
:nd frame, insert spacer, and secure with end cover plate and three
wcrews. Thread 0.031 iron wire through holes in screw heads and twist
:nds together.

(2) InstaLL BRUSH SPRINGS AND HOLDERs. Install brush springs
ind holders on pins in commutator end frame. Long straight end of
;pring rests on back of brush holder, while hooked end hooks over
stop pins. .

(3) AsseMBLE TERMINAL STUD AssEMBLY TO FRAME. Place
vasher and insulating washer on terminal stud. Place insulating
sushing in terminal stud hole in commutator end frame and insert
-erfninal stud through bushing. Place terminal shield, insulating
vasher, washer, lock washer, nut, lock washer, and nut on stud in
yrder named. Press fiber sleeve into terminal shield with notch in
sosition to clear cap. Screw cap into shield. Thread three-inch piece
»f 0.031-inch iron wire through hole in shield only, and twist ends.
After installation, this is to be threaded through three holes in cap

0 hold cap in place.
(4) ArTAcH BRUSHES AND BrusH LEeaps. Attach brushes and

>rush leads with screws and lock washers. Two of the brush attaching:
crews also attach the leads from the terminal stud to the brush .

jolders. Clips must go under lock washers next to brushes. The other
‘wo brush attaching screws also attach the two brush to field coil
eads. Smaller clips attach to brushes, next to brushes under lock

washers.

h. Assemble Main Subassemblies (fig. 162).
(1) ArtacH COMMUTATOR Enp FrRaME AsseMBLY TO FIELD
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R
fr‘a;n:EaﬁsstxBL:. Pl;ce field frame assembly and commutator end
mbly together so clips of two lead
leads. Connect with scr e, Terminl oo
ews and lock washers. T i i

o . s. Terminal shield mu

Screc‘;:; slzzr:; sxdeh as name plate on field frame. Attach with fo:rt
s washers, and washers. Thread 0.031 i i

porews, _ . a .031 iron wire thro

ﬁelgs f1;1 screv&{ heads and twist ends together. Place armature il:fcg
ame, lift brushes above commutator, and slide armature

shaft into bearing in co
mmutator end frame. Releas
cover band on field frame and secure with screw ¢ brushes. Place

Sng};LYAI;rz:ZH_ Drive END _FRAM; AND HAND CRANK SHAFT As-
e t};rou A r;vlet end frame in pqsfcion on field frame with armature
Shaft gh fe ’washer. Marl?mgs made on frames during dis-

y must aline. Attach with six screws, washers,” and lock

washers. Thread 0.031 iron wire through screw heads, and t

et wist ends

" g(3S)u AOT:AFSH BEARINQ AND GEAR SUPPORT ASSEMBLY. Press bear-

Supporlt)ptr du} place with armature shaft through bearing. Faste

PR VVood I'l;/fe end.frame with two bolts, four washers t{NO nu’c;n

e 0 ru. key in keyway in armature shaft and sl’ip gear o .
. Decure with gear retainer screw and stake screw head. ’

4 ‘ : '
dri(v e) as?:;%f;{ :;IOUSING AND DRIVE ASSEMBLY. Attach housing and
support end frame with 6 bolt
washers. Observe markings made on disassemblys’o6 oteig sy

frame and make sure they aline on assembly : hOl}Sing aqd

167. TESTS.
a. Refer to paragréph 162.

168. TEST DATA AND TOLERANCES.
a. Test Data.

Brush
Model Rotation Tension NO-LOAD TEST rock Test

(oz) Amps Volts RPM  Amps Volts T::I‘: ¢
1
1:8222? g 32-36 100 11.0 150 240 9.7 150
1108ces c 32-36 50 23.0 160 130 21:6 150§
Hoseer c ~36 100 max. 11.0 120 270 9.4 150t
Hosees c . 22—32 lgg max., 23.0 120 125 21.5  150%
10800 c max. 11.0 120 270 94 150}

32-36 50 max. 23.0 120 125 21.5  150*

* Runn}ng torque at 65 rpm (minimum).
t Runn{ng torque at 58 rpm (minimum)
t Runn}ng torque at 74 rpm .
§ Running torque at 60 rpm

C Clockwise_rotation viewing drive end.
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b. Tolerances. .
i -0.0001T

C. E. ball bearing in housing .............--- (()).(())(())(())’;i_o‘ooo’r
C. E. ball bearing on armature shaft ......... 0'0005T_0_001L
Crank gear on crankshaft ..... e 0.0,0071‘_0‘0003’1‘
Crankshaft ball bearing in hou§1ng e 0.812-0 o
Crankshaft roller bearing bore in housing. . .. .. 0.6240_6_6245
Crankshaft OD. ... ... oo g
Spline collar ratchet ............cco.ooomeen O L.
Crank collar on crankshaft ... ..............- O.OOIL-O o
Crank collar bolt in crankshaft .............. . .

i i i ort. .... 0.0007L-0.0001T
Intermediate shaft ball bearings 1in supp e o000T

0.0008L.-0.0001T
0.0002L-0.0011L
0.0002L-0.0007L
0.0000L-0.003T
0.0015L-0.002L
0.0015L-0.003T
0.001L-0.003L

D. E. ball bearing on armature shaft .........
D. E. ball bearing in bearing support ........
Planetary pinion ball bearing on stud. ...... ..
Front ball race in housing. . ................--
Rear ball race in housing. ....... ... ..o
Bushing in sun gear............ ..o
Ball rings on barrel. . ... ...

i 0.001L-0.004L
i to
Spline nut bushing on spline nu : :
Sin gear thrust washer, small (thickness) . 032(2) gggg
Sun gear thrust washer, large (thickness) ..... (()).OOO—S I-.‘_O LSL
Sun gear on barrel shaft ..................o0n . .
L—Loose.
- T—Tight.
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169. CONSTRUCTION AND FUNCTION.

a. lIgnition coils are essentially transformers that transform or’
step up the voltage in the electrical system to as much as 20,000
volts. This high voltage is delivered by the ignition coil through
the ignition system to the spark plugs so the fuel-air mixture in the
cylinders is ignited. The ignition coil (figs. 168 through 170) con-
sists of primary. and secondary windings, wound on the same core,
and protected by an outer case. Some coils (figs. 168 and 170) are
hermetically sealed so that moisture cannot enter the coil case to
reduce insulation resistance and cause short circuits or grounds. The
only disassembly possible in ignition coils is the removal and re-
placement of the lead attaching screws and, on some coils, the
removal and replacement of the mounting bracket.

170. CLEANING, INSPECTION, AND TEST.

a. Never dip-clean or steam-clean ignition coils since this causes
injury to the windings and insulation, and produces early faijlure.
Clean by wiping with a clean, dry cloth, Inspect terminals for
stripped or crossed threads. Check coil head for cracks, chipped
places or burned paths that would allow high tension leakage to
ground. Note the condition of the coil case, making sure that it is not

punctured or that the seams have not opened up. Test the coil on
coil tester.
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figure 168—Sectional View of Oil-filled Ignition Coil
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IGNITION COILS
_ PRIMARY SECONDARY -
TERMINAL TERMINAL

MOUNTING —>"§ B - TERMINAL
BRACKET NUT, LOCK WASHER
AND WASHER
RA PD 312183

Figure 169—Standard Type Ignition Coil

PRIMARY
TERMINALS

TERMINAL SCREW

SECONDARY
TERMINAL

.§ RUBBER NIPPLE

TERMINAL NUT, LOCK WASHER
AND PLAIN WASHER RA PD 312184

Figure 170—Heavy-duty Ignition Coil
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CHAPTER 6
MISCELLANEOUS (Cont'd) -
Section |l
GROUP |-SWITCHES .
Paragraph
Construction and function ........... e T 171
Cleaning, inspection, and test........................ ... 172
Disassembly ... ... e 173
Cleaning, inspection, repair, and test of parts. .. ........... 174
ASSEMDbLY . oo 175

171. CONSTRUCTION AND FUNCTION.

a. This group of switches includes a wide variety of manually
operated switches (figs. 171 through 188) which are designed to close
and open electrical circuits to the various electrical devices in the
electrical system. The switches illustrated are by no means all of

SWITCH

BODY LOCK WASHER

MOUNTING NUT

TERMINAL NUT
RA PD 312185

LOCK NUT

LOCK WASHER

Figure 171—Push-button Switch

the switches used, but théy are typical of the switches found on
ordnance applications. On many switches, disassembly is confined
to removing and replacing lead attaching nuts and lock washers and

possibly operating knob, mounting nut, and lock washer. On others, '

the switch can be completely disassembled. Where disassembly and
assembly is confined to removal and replacement of a few minor
parts and is thus obvious, no further reference to the disassembly-

assembly procedure is made. Where the disassembly-assembly pro-

cedure is less obvious, itis discussed in detail.
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LOCK WASHER

~-———— TERMINAL NUT

RA PD 312186

Figure 172—Cranking Motor Switch
172. CLEANING, INSPECTION, AND TEST.

a. Cleaning. Do not steam-clean or dip-clean switches since this

boot ge the CO a I p y p
>
Wlll da a nt cts 1 SulatOI S, and OtheI ar ts. Cleall b w1 lllg

“sb. Inipectlon. Inspect switch action to make sure it is free and
nappy.” Check visible insulators for cracks or burned h
check screws for thread condition. pats, anc'l
¢. Test. Test manual switches for complete circir]
> | ir
:wictch is closed and open circuit with the svﬁtch opeg?las?l;erslettti
est points (fig. 12) connected to the switch terminals, operate th
switch and note whether it opens and closes normally. ' operate e
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___CONTROL
HANDLE

SWITCH

g —et——— TERMINAL NUT

RA PD 312187

Figure 173—Master Switch
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GROUP |-SWITCHES
'TERMINAL SCREW ___NQ -\
SET SCREW SWITCH N g

BODY

MOUNTING NUT \
KNOB LOCK WASHER

(INCLUDES SET SCREW)

TERMINAL CLIP

RA PD 312188

Figure 174—Instrument Panel Switch

TERMINAL SCREW -
TERMINAL CLIP

SWITCH
MOUNTING
NUT AND
BUSHING

SWITCH BODY

KNOB
(INCLUDES SET SCREW)

SET SCREW RA PD 312189

Figure 175—Panel Light Switch

173. DISASSEMBLY.

a. Ignition Switch (fig. 179). Detach switch lever from remainder
of assembly by inserting a stiff wire into the hole in the switch
face with the switch in “ON” position and rotating the lever past
“ON” position. The wire releases a small spring-loaded plunger
which normally prevents movement of the lever past the “ON”
position, and retains the switch lever in the switch.
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“SW* TERMINAL “TT* TERMINAL o
BATTERY _ “§S" TERMINAL g
TERMINAL | I~
. il o
T il &
(G| S . <
@9 V4
/ [
4 eB @ eB 11 /’ ll
Iz
= wm v
30 AMPERE THERMO 3Lk 73: § s
a.
CIRCUIT BREAKER LATCH PIN A 383
< v s T ©
B8 £z Y 4
CONTROL KNOB %35 Ex 2
w ~ 20 2
o no E
@ o
By
4
)
£
=
&
NOTE: LATCH PIN MUST BE DEPRESSED BEFORE CONTROL s
KNOB CAN BE PULLED BEYOND BLACKQUT POSITION. £
’ RA PD 312190 E
= Q
Figure 176—Sectional View of Blackout Lighting Switch o ¥ & 5
4 L9 < o
E£B-=— MOUNTING SCREW 5k oz ¥
SET £5 8
SCREW &>~=—LOCK WASHER LOCK WASHER $05 3
N\ SWITCH MOUNTING NuT hzz o5
2 ¢ 4 ; N
i 8 il =~
£ ;
5
—_
Sz D
\LOCKOUT CONTROL “ - 08 n
KNOB (INCLUDES MOUNTING SCREW & { Sz
(INCLUDES SET SCREW) AND LOCK WASHER) 2 * Q8
. TR =
TERMINAL CLIP 5 i b4
_f;ﬁw*ﬁw g &
2 - )
TERMINAL SCREW-—_--% 53 B a8 z2z > ¥3
THERMOSTAT X\ o poosx
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b. Sealed Ignition Switch (fig. 180). -
(1) Take off operating coupling by removing screw and lock E
washer. Remove seals from housing. ggg P
(2) Take off mounting plate by removing three screws and lock §§ g 2
- <
<
o

washers.
(3) Remove termmal plate by taking out six screws and lock

washers.
(4) Take off gasket, insulating plate, gasket, and take out contact

plate, springs, rotor, and shaft.

-¢. Combination Switches (figs. 182 through 185). Combination
switches vary in construction, but all are disassembled and assembled
in practically the same manner.

(1) Take off nuts and remove bracket. l )

(2) - Take off nuts and washers and remove shield. & —

(3) Take off lead attaching screws and lock washers.

(4) Take off two studs, three screws, and five lock washers and
remove terminal plate.
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INSULATION

CONTACT

s
g
mity

CONTACT
SUPPORT
CONTACT
SPRING

SWITCH LEVER MOUNTING NUT SWITCH BODY LOCK WASHER

TERMINAL SCREW

HOUSING

RA PD 312193

- Figure 179—Ignition Switch

MOUNTING
PL;\TE

(5) Take out contact plates, springs, and rotors. Note positions
of plates before removing them. .

(6) Disassemble housing by removing lever attaching screws,
lock washers, and levers. Take out seals. Remove rotors, springs,

and ratchets.
d. Heavy-duty Cranking Motor Switch (figs. 186 through 188).
(1) Remove four screws and lock washers and take off terminal

plate and gasket. Pull cotter pin.
(2) Take off push button assembly by unscrewing nut from

housing.

(3) Take off sleeve from housing shank.

(4) Remove spiral spring, push out pins, and remove triggers.
(5) Prevent push rod from turning with screwdriver and un-

264

Figure 180—Engine Compartment Mounted and Sealed Ignition Switch
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screw castellated nut. Take out push rod and spring from one end,
and contact disk, spring retainer, spring and spring retainer from
other end of switch.

(6) Disassemble terminal plate by taking off nuts, lock washers,
plain washers, insulators, and terminal screws.

RA PD 312198

HOUSING
AND LEVERS
ASSEMBLY

174. CLEANING, INSPECTION, REPAIR, AND TEST
OF PARTS. '

a. General. After disassembly, clean and examine all parts and
replace defective parts. Do not clean insulators with solvents, since
this weakens the insulation properties. Wipe with a clean cloth.

SHIELD WHOUSING
) &[0
L

RATCHET CUP’

CONTACT
SPRING

CONTACT

TERMINAL
PLATE
ASSEMBLY

i

= O
Qm O
9::4e)

“BOTTOM" STAMPED ON RETURN SPRING SWITCH LEVER
CONTACT ASSEM.

MOUNTING
BRACKET STUD

“OFF” POSITION

0245
&S
0=

TERMINAL PLATE ASSEM.

TERMINAL
SHIELD

RA PD 312197

TERMINAL
SCREWS AND
CLIPS

‘Figure 183—Combinaticn Magneto, Booster, and
Cranking Motor Switch

Figure 184—Disassembled View of Switch Shown in Figure 183

Replace any defective insulator, screw, washer, stud, seal, plate, etc.
Cracked, bent, battered, worn, or burned insulators and washers
are defective. Screws or studs that are bent, battered, broken, or
that have crossed or damaged threads, are defective. :

b. Seals and Gaskets. Seals and gaskets on sealed type switches
are designed to prevent the entrance of dust or moisture. If seals or |
gaskets are hard, brittle, cracked or broken, they must be replaced.

¢. Contacts. If contacts are burned away, they must be replaced.
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; ; tacts that are cleaned by
avy-duty type switches have- large con _ by
It;Isi og a ﬁlz orywire brush. Use care to remove only sufficient material

to clean off burned and blackened spots.

175. ASSEMBLY. _ ‘ '
a. Ignition Switch (fig. 179). Asseml?lfe by placing switch lever
into housing and rotating to the “ON” position.

. Sealed Ignition Switch (fig. 180). ‘ -

l()1) Install gs';:aft, rotor, springs and contact plate in p9s1tion le;:g
secure with gasket, insulating plate, gasket, and terminal plate.
Attach terminal plate with six screws and lock washers.

(2) Attach mounting plate with three screws and lock washfers.
. (3) Attach operating coupling with screw and lock washer after
installing seals in housing.

c. Combination Switches (figs. 182 through 1‘85). .

(1) Assemble housing by installiqg levers with attaching sc_rewss
and lock washers after.putting. seals in place. Install rotors, springs,
: ets. N
an?Z;athl:lstall contact plates, springs, and rotors. Note positions of
plates in order to install them in correct locations. 4 fve

(3) Attach terminal plate with.two studs, three screws, and fiv
lock washers.

(4) Put on lead attaching screws and lock washers.

(5) Attach shield with nuts and washers.

(6) Attach bracket with nuts.

d. Heavy-duty Cranking Motor Switch (figs. 186 thro.ugh 189).

(1) Assemble terminal plate with terminal screws, insulators,

rs,.and nuts. '
W&(S;I)e Insert push rod with spring from one end apd 1nstalii. 01;1
other end, spring retainer, Spring, spring retainer, ‘and contact t1s t
Secure with castellated nut. Turn nut down until face of contac
disk is 0.310 to 0.325 inch below end of push roc?. 1 ' 4 cleeve

' igsers with pins and put spiral spring an
in (f)%ac:.nsstigl t::-iiid lowerpedge of sleeve Y(/ith Permatex No. 1.
(4) Adjust contact disk position by turning castellated nut so

that face of disk is 9% inch below edge of housing with push rod

held in forward position by triggers. .Secure ‘ nut- with cotter pin.
Bend pin so it will not interfere with switch action.

(5) Place small amount of medium grease in push button end

of switch, coating triggers and push rod. Avoid excessive grease.

(6) Put gasket on end of housing, install washer and push button

assembly:

(7) Attach terminal plate assembly with four screws and lock

washers with gasket in place.
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Paragraph
Construction and function ............ P, 176
Cleaning, inspection, and test............... .. .. . . . . . 177
Disassembly of manually operated series-parallel switch... 178
Disassembly of solenoid operated series-parallel switch... . 179
Cleaning, inspection, repair, and test of parts. ... ... ... ... 180
Assembly of manually operated series-parallel switch. .. .. . . 181
Assembly of solenoid operated series-parallel switch. .. ... 182

176. CONSTRUCTION AND FUNCTION.

a. This group of switches includes manually and solenoid oper-
ated series-parallel switches. These switches are for use with crank-
ing motors and two batteries. The batteries are connected in parallel
through the series-parellel switch for normal running of the vehicle,
but are connected in series through the series-parallel switch when
the switch is operated for starting so that double the normal voltage
is available to the cranking motor. This doubled voltage provides
adequate cranking power for starting under adverse conditions.
Figure 189 illustrates a phantom view of a manually operated series-
parallel switch while figure 190 shows a schematic diagram of a
series-parallel switch circuit.

177.  CLEANING, INSPECTION, AND TEST.

a. .C‘leaning. ‘Do not steam-clean or dip-clean switch since this
will injure the contacts, insulators, or other parts and, on the
solenoid operated switch, would damage the solenoid winding.

) b. Imspection. Inspect switch action to make sure it is free and
“snappy.” Check visible insulators for cracks or burned paths and
screws for thread condition.

c. Test. The manual switch is tested by operating switch button
and noting quick-break action, completion and opening of circuits
through the switch. Use a set of test points (fig. 12) to check for
closed and open circuit. The solenoid operated switch is tested with
a 12-volt battery connected in series with a variable resistance so
variable voltage can be applied to the solenoid. With the solenoid
in a horizontal position, it must operate at 8-9 volts,

178. DISASSEMBLY OF MANUALLY OPERATED SERIES.-
PARALLEL SWITCH (figs. 191 through 193).

a. From —A and +B terminals remove nuts, lock washers, plain

- washers, insulating washers, and insulating washer bushings.
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3 £
2 ; = Figure 190—Series-paruallel Switch Circuit with Switch in the
z s Cranking Position and Series Conneciions Completed
= 2 |
. ‘T o . J, b. From —B and ground terminals (fig. 189), remove nuts, lock
<Zf -z 'jT_ 2 washers, plain washers, terminal assemblies, lock washers, and plain
S g IE < o washers.
é g s —_————— % 5. ¢. From SW terminal (fig. 189), remove nut, lock washer, washer,
;, i 'E s E’ nut, lock washer, washer, and insulating bushing.
<&
(2 =

d. Lift off cover, cover gasket, and insulating plate.
e. Detach terminal assembly from switch housing by removing
four screws, lock washers, and washers.
f. Disassemble terminal assembly.

(1) Remove nuts, lock washers, washers, and terminal studs,
along with insulating plates.
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(2) Remove pins, springs, and contact blades, and take off
plunger and contact support.

g. Disassemble housing (par. 173 d).

RA PD 312209

COTTER PIN

179. DISASSEMBLY OF SOLENOID OPERATED SERIES-
PARALLEL SWITCH (figs. 194 and 195).

: £ ! a. Take off end cover, and disassemble terminal assembly (par.
178 a through f).

b. Disassemble solenoid and terminals.

(1) Take off movable core cover by clamping it lightly in soft
jaws of vise and turning it off.

(2) Take out cotter pin, spring retainer, and spring from mov-
able core end.

(3) Take out cotter pin, nut, disk, spring retainer, spring, washer,
U-shaped spring retainer, washer (from opposite end), movable
core, and rod.

(4) Disassemble terminals by unsoldering leads, removing nuts,
lock washers, plain washers,  insulating washers, three bushing
washers, and terminal screws. Take insulating plate and plain
washer off square shoulder of screw. NOTE: An earlier type con-
struction made use of eye clips, soldered to the solenocid leads and
fastened under the terminal screw heads. On this type construction,
the terminal screws had no square shoulders and there was a
tendency for the screws and clips to turn if the nuts were carelessly
tightened. New screws, square hole plain washers, and insulators
will change over the unit to the new type construction. Unsolder
clips from leads and solder leads in screw head slots after assembly
of terminal screws has been completed.

PLUNGER
Col\/ER

cup

SPRING RETAINER /

PLUNGER RETURN
SPRING

PUSH ROD
AND
CORE ASSEMBLY

SWITCH

/— HOUSING

180.  CLEANING, INSPECTION, REPAIR, AND TEST OF
PARTS.

a. Refer to paragraph 174.

INSULATION

181. ASSEMBLY OF MANUALLY OPERATED SERIES.
PARALLEL SWITCH (figs. 191 through 193).

a. Assemble Terminal Assembly.

(1) Put plunger and contact support in position, attach contact
blades and springs with pins.

i

)

a S
o

: @
©

Figure 195—Solenoid and Terminals, Disassembled

=D (2) Attach terminal studs and insulating plates with washers,
2g & nuts, and lock washers. '
1 — Ew ¥ ¥ .
/ ER 5 g 2.8 1z b. Assemble housing (par. 175 d).
22 o] e 0gT = . . . .
gn o =8 885 . ZTE < ¢. Attach terminal assembly to switch housing with four screws
w 2 2% e gas 3 y )
a 0% ‘ B feo 5355 2 lock washers, and washers.
5] o <OZWF 55 . . .
F S % é:‘sé g '2_-2_3 d. Put cover, cover gasket, and insulating plate, in place and
4 06238 z=a secure with insulating washer bushings, insulating washers, plain
3 8"" a g " , D
=L _ washers, lock washers, and nuts on the —A and +B terminals.
it ) : .
) 282 i 283
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e. Install —B and ground terminals with lock washers and plain
- washers and add plain washers, lock washers, and nuts.

f. Install insulating bushing, lock washers, nuts, and washers on
SW terminal. ' ‘

182. ASSEMBLY OF SOLENOID OPERATED SERIES-
PARALLEL SWITCH (figs. 194 and 195).

a. Assemble terminals to switch housing by placing square hole
washers and insulating plates on square shoulders of screws. Insert
screws through holes and secure with bushing washers, insulating
washers, plain washers, lock washers, and nuts. Edge of insulating
plate must lay against back of housing to prevent screw from turn-
ing. Solder solenoid leads into screw head slots. See paragraph 179
b (4), concerning changing over the older type construction.

b. Install movable core and rod and place on rod, the washer,
U-shaped spring, retainer, washer, spring, spring retainer, disk,
nut, and cotter pin. Turn nut on rod until face of disk is 2335 inch

below edge of housing with rod in the retracted position. Bend cotter

pin out of way so it does not interfere with switch action.

¢. Attach spring and spring retainer with cotter pin and replace
movable core cover.

d. Assemble terminal assembly, install with end cover (par. 181
_a, e d, e and f). .
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HORNS

Construction and function ............. . .. . P"';'SS;';P"
Cleaning, inspection, and test .. ... .. ... . 184
Disassembly ........ ... .. ... ... 7 185
Cleaning, inspection, repair, and test of parts ... ... .. 186
Assembly ......... ... . ... 187
Adjusting horn ............. 188

183. CONSTRUCTION AND FUNCTION.

a. Horns are designed to produce a warni i

circuit between them and the battery is closednél;ga :\IA%I‘;?II; ?l;;nhcfhe
consists of an armature attached to'a metal diaphragm axid a Wincrin
ing that magnetically attracts the armature when the windin i;
f:onnected to t}}e battery. As the armature moves toward the Wind%n
it causes a pair of contact points to open so that the winding lose%
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Figure 196—Sectional View of Horn
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its magnetism, allowing the armature to return to its original position.

This action is repeated very rapidly, causing the diaphragm to be
vibrated so that the warning signal is produced.

184. CLEANING, INSPECTION, AND TEST.
a. Cleaning. Do not steam-clean or dip-clean the horn since this
will damage the points and winding. Clean by wiping with a cloth.
b. Inspeection. Inspect for broken or loose parts.

e. Test. Blow horn to see if warning signal is adequate and
normal.

185. DISASSEMBLY (fig. 197).
a. ‘Remove screw and back shell.

b. Remove back shell supporting bracket by expanding slightly.

¢. Remove two long screws, four short screws, and five lock
washers and separate base from projector.

d. Take off lock and adjusting nuts, if they require replacement.

e. Unsolder and take off resistor or condenser, if it requires re-
placement.

f. Take off terminal assembly by unsoldering leads, if it requires
replacement.

g. Take off nut, lock washer, plain washer, disk, diaphragm

washer, diaphragm, and diaphragm washer if the diaphragm or other
part needs replacement.

186. CLEANING, INSPECTION, REPAIR, AND TEST OF
PARTS.

a. Inspect screws and nuts for battered or crossed threads. Note
condition of soldered connections and resolder using a rosin flux, if
necessary. Replace diaphragm if it is cracked or broken. Note tight-'
ness of assembling nuts on base holding the horn parts together and
tighten if loose. Note contact point -condition and clean with a fine

file, if excessively dirty or burned. Test condenser (if present) on
condenser tester.

187. ASSEMBLY.

a. Replace diaphragm washer, diaphragm, diaphragm washer
(turn radius on washers toward diaphragm), disk, plain washer, lock
washer, and nut if they have been removed.

b. Replace resistor or condenser and solder leads (rosin flux).

c. Install lock ‘and adjusting nuts, if they have been removed.

d. Attach base to projector with two long screws, four short

screws, and five lock washers. Drain-hole in projector must be located
at bottom after horn is remounted on vehicle.

e. Test and adjust horn (pars. 186 and 188).

.f. Put back shell supporting bracket in place and attach back
shell with screw.
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188. ADJUSTING HORN (fig. 198). itch, Insert a

Connect horn in series with a battery and a sw the adjusting

a(37 inch gage (not more than 1} inch wide), between 198).. Do not

gft a:él coitact blade or contact bi‘:ade msltcl)lc"’l:o;ugﬁfﬁ d turr'i adjust-
1 Sen .

allow gage to touch contact points. ot30w. Then back adjusting nut

- ; t ] .
ing nut down until the hc? rggg‘g;nlzck nut. Check to see if horn will

off less than V1o turt ank off adjusting nut again (less than % turn)

blow. If it does no:;lga:etest horn. Repeat until horn barely blows.

ggl:éir;elz:l;en:;d replace cover. Horn tone will now be satisfactory.
e

LOCK NUT
ADJUSTING NUT
007" GAGE ¥ WIDE
CONTACT BLADE

Figure 198—Adjusting Horn
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CHAPTER 6
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Section V
BOOSTER COILS
Paragraph
Construction and function ... ......... . .. . . . . 189
Cleaning, inspection, test, and repair .. ... ... ... .. ... 190
Disassembly ......... ... ... .. ... .. .. .. .. .. 191
Assembly ... ... 192
Test and adjust .......... .. ... ... .. .. . . 193

189. CONSTRUCTION AND FUNCTION.

a. Booster coils are designed to produce a series of high voltage
surges in rapid succession. These high voltage surges may be used to
ignite a spray of oil in the intake manifold of a Diesel engine for
easier starting, or to improve the spark obtained during initial start-
ing with magneto ignition. The booster coil contains primary and
secondary windings, the primary being connected in series with a
set of contact points. Closing the booster coil switch causes current

STORAGE
BATTERY

PRIMARY
WINDING

CONDENSER ——*{_ ————==

RA PD 312212

Figure 199—Booster Coil Wiring Circuit

from the battery to flow through the contact points and primary
winding, producing a magnetic field. This attracts the booster coil
armature, separating the contact points and stopping the flow of
current through the primary winding. The magnetic field collapses,
inducing a high voltage surge in the coil secondary and permitting
the armature to move away and close the contact points. This cycle
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is repeated very rapidly, causing a stream of high voltage surges to
be produced in the coil secondary. In general, all booster coils are
of similar construction although some are shielded (fig. 201).

190. CLEANING, INSPECTION, TEST, AND REPAIR.

a. Refer to paragraph 170. Check contact points. If they are
dirty. or burned, clean them with a fine file. Adjust as necessary (par.
193).

191. DISASSEMBLY (fig. 201).

a. From high tension terminal, remove nut, seal, insulator, spring,
and nut. .~ -

b. Remove ground screw. .

¢. Remove four screws and lock washers, separate shield halves
and remove coil.

d. Separate primary lead insulator by removing nut, seal, nut,
and shield coupling. _ .

e. Remove the condenser and armature from coil by removing
nut, screw, and washers,
- f. Remove lock nut and contact screw by unsoldering and un-
screwing, if they require replacement.

192. ASSEMBLY.

a. Install lock nut and contact screw.

b. Install condenser and armature. Adjust contact screw and
solder (par. 193).

¢. Assemble primary lead insulator with coupling, nut, seal, and
nut.

d. Install coil in shield and secure with ground screw, four
screws, and lock washers. '

e. Assemble high tension terminal parts.

193. TEST AND ADJUST.

a. Adjust contact point opening, if necessary, by unsoldering and
loosening lock nut and contact screw and turning screw in or out as
required. Tighten nut and solder nut and screw to bracket. No other
adjustment is possible. Coil must test correctly in accordance with
coil tester manual.
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194. CONSTRUCT_ION AND FUNCTION.
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(1) AIRr Gap. Measure with points closed, and adjust by bending
ontact support. . . o,
the(g)welgoclNT OPENING. Check with points open, and adjust by be
i : ture stop. . . |
mg3’Che ?:r:(;:ING VOLTAGE. Adjust by bending armature spring post
Inf:rt)easing spring tension increases closing voltage.

ARMATURE

STOP
ARMATURE

SPRING POST

— - 7
== 77 D

\

— LOWER
— CONTACT
SUPPORT

-

{

A 4 e

NS

RA PD 312216
. . . '
Figure 203—Solenoid Relay, Showing Points of Adjustmen

196. RELAY SPECIFICATIONS.

Relays Air Gap Point Opening Closing Voltage
ela : ) :
7.0~7.5
1116755 0.015 - g.ggg . 1075
1116775 ' 0.015 0.025 AP
"1116781 0.015 ~0.020 e
1116812 0.010 0.020 300
1116817 0.015 0.030 Ay
1116818 0.020 . o,
1116833 0.008 0;33 80 s
1116836 0.012 .
RELAY OR SOLENOID 5040
1118112* 0.018 g;ggg 3040
1118113 0.015 . )

imy ini above closing
* ture seals to core 5.25 volts maximum (mmlr{}um of 1 volt
éor;?aag:). Points open 3.0 volts maximum after sealing.
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197. CONSTRUCTION AND FUNCTION.

a. Filters and shielding are designed to eliminate radio interfering

factors broadcast from the various electrical units and wires in the
electrical system. Most filters and shields are of a simple nature. One
application uses an apparatus box which contains not only the
current and voltage regulators for the engine generators (there being
two engines on the application) but also various filters. Several
variations of this apparatus box have been used; one will be con-
sidered below. Each apparatus box contains, inside the cover, a wiring
diagram which supplies details of the connections.

198. DISASSEMBLY.

a. Remove filters, regulators, switches,

and leads as required,
making necessary corrections, repairs, and rep

lacements,

199. TESTS.

a. Test filters on condenser tester for capacity and with test

points (fig. 12) for continuity. Test switches (par. 172). Test regu-

lators in accordance with instructions supplied in chapter 3, accord-
ing to type of regulator.
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CHAPTER 6
MISCELLANEOUS (Cont’d)

Section VIII .
_MAGNETIC SWITCHES AND SOLENOIDS

) Paragraph
Construction and function .............. ... .. ... .. . ... 200
Magnetic switch ... ... ... ... . ... . ... ............. .. 201
Magnetic switch of disassembleable type .................. 202
Solenoid switch ................... .. .. ... P 203
Solenoid switch with shielded terminal................. ... 204
Solenoid with solenoid relay .............. ... ... ......... 205
Solenoid ............... e e 206
Magnetic switch and solenoid test specifications ... ...... ... 207

200. CONSTRUCTION AND FUNCTION.

a. Magnetic switches and solenoids are designed to magnetically
perform some mechanical job such as close an electrical circuit,
operate a bomb release rack, fire a gun, shut off flow of fuel oil for
stopping a Diesel engine, or shift the cranking motor drive pinion
into mesh with the engine flywheel for engine cranking. All consist
of a winding or windings that are energized by external means from
the battery. This causes a movable core to be pulled into the winding,
producing the action outlined above. A considerable variety of mag-
netic switches and solenoids are in use, typical applications will be
considered below. Some are subject to only slight disassembly, others
can be completely disassembled. ‘

201. MAGNETIC SWITCH.

a. One type magnetic switch (fig. 206), cannot be disassembled.
Only the outer nuts and lock washers can be removed from the
terminals. If the inner nuts are loosened, the terminal screws may
turn, causing the leads inside the switch to break off so the switch is
ruined. The switch is tested by applying an increasing voltage to
see what voltage is required to operate the switch. A set of test
points (fig. 12) connected across the main switch terminals will
indicate closing of the switch.

202. MAGNETIC SWITCH OF DISASSEMBLED TYPE.

a. The type magnetic switch illustrated in figures 207 through
209 can be disassembled. The disassembly procedure is easy and
obvious. Removing the three screws, lock washers, and nuts permits
detachment of shell from terminal plate and removal of other
internal parts.
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and insulators from terminal screws. Assemble by reversing the
ELECTRICAL EQUIPMENT (DELCO-REMY) ‘above disassembly procedure,

204. SOLENOID SWITCH WITH SHIELDED TERMINAL.

a. The solenoid switch illustrated in figures 213 and 214 is similar
to switch shown in figures 210 through 212 except that the solenoid
contact housing is different and a solenoid terminal is shielded. On
reassembly, adjust contact disk by means of castellated nut so face
of disk is 1145 inch below edge of housing with movable coré in

retracted position. Fill bushing in terminal plate through which lead
passes with Permatex No. 1 after assembly is complete.

LINKAGE
RA PD 312230

205. SOLENOID WITH SOLENOID RELAY (figs. 215 and 216).

a. This type solenoid includes a solenocid relay and requires a

slightly different disassembly procedure from other solenocids previ-
ously considered. Disassemble and assemble as follows:

PULL-IN WINDING

HOLD-IN WINDING

(1) Remove unts, lock washers, and washers from terminals.
Take off cover screw, cover and gasket.

(2) Unsolder lead clip (under terminal screw), unsolder con-

nector strap (from relay) and unsolder two leads (wrapped together)
from relay frame.

CONTACT POINTS

- (3) Assemble by reversing disassembly procedure.

206. SOLENOID (fig. 217).

a.

jew of Fuel Shl_n-oﬂ Solenoid

This type solenoid is used to perform a manual job such as

shutting off the fuel so the engine can be stopped. No disassembly is
> recommended.
o
o ® 8' 207. MAGNETIC SWITCH AND SOLENOQOID TEST
“>O‘ .07-1‘ s 7 SPECIFICATIONS. '
O 5 .2
% 3 § ,L Max Volis CURRENT CONSUMPTION
ra = — Model to Close* Amps Volts
: g S
o ! ® l 1422 to 3 7.0 12.0-13.0 12
:5 g, ] 1451 to 3 4.7 3.1~ 3.7 4
§ i 1406 to 8 10.0 1.4- 1.5 8
n 1459 to 61 4.7 3.1~ 3.7 4
1544 10.0 1.4- 1.5 8
= 1568 9.0 2.4— 2.6 6
] 1118008 7.0 12.0~13.0 12
P i 1118028 13.5 2.0~ 2.2 12
% ‘l 1118044 9.0 2.4~ 2.6 6
= i 11180617 5.0 58.0-64.0 5
2 ‘ 1118110 4.0 12.0-13.0 12
/j ; *Room temperature.

ang

5.0 volts.

309

tAir gap 0.5 inch, 90 pounds tension. Hold in winding 10.0-12.0 amperes at
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CHAPTER 7
SPECIAL TOOLS

Paragraph
208

Special tools

208. SPECIAL TOOLS.

' ilable to individuals
Sets. The tool sets aval 1divi
?1?zlations, dependent upon the allocation in the

listed in SNL G-27.

a. Maintenance T
(specialists) and orga
table of equipment are

310

P S

Do bt
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REFERENCES
STANDARD NOMENCLATURE LISTS.

Cleaning, preserving and lubrication materials, re-
coil fluids, special oils, and miscellaneéous related
ttems L. SNL K-1

Soldering, brazing and welding materials, gases and

related items ... .. ... . ... ... .. .. . ... .. ... SNL K-2
Electrical apparatus units and parts .... ....... . SNL M-1
Electrical fittings ........ ... ... . ... .. . ... .. SNL H-4
Electrical piece material ......... ... ... ... ... .. SNL H-5
Pipe and hose materials ............. ... ... ... .. SNIL H-6
Pipe, tubing, and hose ... ...... ... ... ... .. .. .. SNL H-7
Tools, maintenance, for repair of automotive )

vehieles ... ... ... SNL G-27

Vol. 1
Interchangeability chart of ordnance maintenance
tools for combat vehicles ... ... . .. .. ... . .. SNL G-27
Vol. 2
Ordnance maintenance sets ......... ... ... ... SNL N-21
Tool sets for ordnance service command, automo-

tive shops .. .. .. e SNL N-30

Tool sets—motor transport ............. ... ... .. SNL N-19

Current Standard Nomenclature Lists are listed
above. An up-to-date list of SNL's and other
Ordnance Publications is maintained in the Index

to Ordnance Publications ... ... ... .. .. ... . OFSB 1-1
EXPLANATORY PUBLICATIONS.
General.
List of publications for training ........... ... ... FM 21-6
Military motor vehicles .. ....... ... .. ... . ... AR 850-15
Standard military motor vehicles . . ..... . ... ... . TM 9-2800
Related Technical Manuals. ’
Automotive electricity ....... .. ..... .. .. .. .. .. . TM 10-580
Basic maintenance manual ... .. .. .. . ... .. ... TM 38-250
Electrical fundamentals ...... ... .. .. ... .. .. . TM 1-455
Decontamination.
Chemical decontamination materials and equipment TM 3-220
Decontamination of armored force vehicles ... .... FM. 17-59
Defense against chemical attack ....... . ..... ... . FM 21-40
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