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EQUIPMENT INDEX Pace E-9

DISTRIBUTOR AUTOMATIC ADVANCE GOVERNORS E-33 GASOLINE GAUGES—Continued:

DISTRIBUTOR SYNCHRONIZATION: National Gas-Oil Combination Gauge E-57
Auto-Lite Distributors E-31 National Hydrostatic Type E-57
Delco-Remy Distributors 1-26 Neco Electric Type E-56
North East Distributors E-30 GENERATOR, SPECIAL TYPES:

DIXIE MAGNETOS E-95 Delco-Remy Split Field Generator E-60

DYNETO GENERATORS: Delco-Remy Compensating Generator E-60
Model Page Model Page North East Lamp Control Generator E-61 3
C-69 894 C-190 860 Owen-Dyneto Lamp Control Generator E-62
C-162 1725 C-284 894 GRAY & DAVIS GENERATORS:

DYNETO STARTERS: Model Page Model Page
Model Page Model Page 605 - 1256 635 e 1256
D-69 894 D-190 860 607 444 636 922
D-162 1725 D-284 894 619 436 647 1256

DYNETO STARTER-GENERATOR: Model K4R 1140 631 1256 650 1256

EISEMANN MAGNETOS: 634 1256
Type G4—Third Edition E-80 GRAY & DAVIS STARTERS:

Type GN-8 E-T79 Model Page Model Page
Type GS-4, GS-4-2 E-82 522 1256 532 1257
Type GS-6 E-83 525 922 533 1256
Type GS-1, GS-2 E-81 531 1256 534 1256

ELECTROLOCK IGNITION SWITCH E-38 IGNITION SWITCHES:

Type 5-A E-39 Dual Lock E-36
Type 5-B E-40 Electrolock—Delco-Remy Type E-37
Type 9-A E-41 Electrolock—5A, 5B E-40

- Type 9-B E-41 Electrolock—9A, 9B E-41
Type 14-A E-42 Electrolock—14A E-42 ,

FINGER TIP CONTROL: Shaler Lock—First Type E-43
Aid Types E-13,14 Shaler Lock—Second Type E-44
Pines Types E-15 K.S. TELEGAUGE E-52

FORD: Liberty System 1040 K.W. MAGNETOS:

GASOLINE FUEL PUMPS: Type T, TK Independent E-84
AC. Type A and B E-45 Type OF (Oscillating) E-85
Autopulse—First Type E-46 Type OK E-85
Autopulse—Second Type E-47 Type H, HK E-86
Autopulse—Third Type E-48 Type HTK, HTKS E-86
Stewart Warner—Type 383 E-49 LEECE-NEVILLE GENERATORS:

Stewart Warner—Type 403 E-49 Model Page Model Page
Stewart Warner—Type 408, 9 E-50 G-326 1134 474-G... 1135

GASOLINE GAUGES: 454-G. 1134 504-G 1136
A.C. Electric Type E-51 LEECE-NEVILLE STARTERS:

K.S. Telegauge E-52 Model Page Model Page
Nagel Model R.K.D. E-55 318-M 1134 447-M 1136
National Electric Type E-57 388-M 1134 448-M 1135

NaTioNAL AuToMoTIVE SERVICE—CoPYRIGHT 1929,
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Pack E-12 ANTI-STALL

DESCRIPTION:—Anti-Stall is an automatic starting switch designed to start the auto- If the relay has oniy one terminal outside the case which is connected to the
mobile engine whenever the engine goes dead while the ignition switch is ‘On’. ammeter the relay cover must be removed and the other terminal will then be vis-
It is an electrical device and draws current from the ignition line to operate an ible. Make the connection and insulate the line so that the wire will not be shorted
electro-magnetic starting switch and can be used on all cars with inertia principle when the relay cover is replaced. On Westinghouse generators with the relay

starter pinion engagement. The starter switch is automatically opened when the

engine begins to fire and the Anti-Stall remains inoperative until the engine stops.

INSTRUCTIONS :—To Start Engine. The spark, throttle and choke levers must be

rning on the ignition switch connects the Anti- ) PN |
urning gn %/ cencraror

operated in the usual way. i : ;
Stall to the battery through the switch and it operates the starting switch cranking
the engine. When the engine starts the Anti-Stall is automatically cut out with-
out attention from the operator. o B

To Stop Engine. To stop the engine it is only necessary to cut off the ignition
by turning the ignition switch to the ‘Off’ position. The Anti-Stall can not func-
tion with the switch off.

When Engine Stalls. If engine stalls with car at dead stop the clutch must be
thrown out or the gear shift lever must be placed in neutral. If this is not done,
the starter will move the car requiring a large current. This is the safety feature
and will move the car from a dangerous position such as a railroad crossing. On
cars with full manual advance where it is necessary to start with retarded spark,
the spark lever must be retarded if the engine is cold. In actual use, the action
of the Anti-Stall is so quick that there is no opportunity to retard the spark.

OPERATION :—With engine dead, Anti-Stall contacts (a) are normally closed. When
the ignition is turned on current flows through the contacts and through coil (2).
is is a solenoid with an iron core connected to the contactor in the starting
switch. Movement of the contactor closes the starting switch contacts comli}eti.ng
the starting circuit, The starter then cranks the engine. When the engine begins
to fire the voltage built up in the generator causes a small current to flow through
the coil (1). This attracts the contact armature drawing it toward the coil core
and opening the contacts. When contacts open the circuit through coil (2) is
broken. A spring then opens the starting switch contacts and the starter is thrown
out of gear. On the new Model 6-V a vacuum piston operates an auxiliary arm
which also opens the contacts providing a more positive operation at low speeds.
As long as the engine is running, the generator voltage and the vacuum from the
intake manifold hold the contacts open so that the starting switch can not operate
or the starter gear mesh with the flywheel teeth.
ADJUSTMENT :—On the model with generator control only, no adjustment is_neces-
sary. With vacuum models the suction from the intake manifold is controlled by
a small screw in side of special ‘T’ used to connect vacuum line with vacuum
tank or intake manifold. If starting motor cuts out before engine starts the
vacuum is too great and must be cut down by turning the adjusting screw.

vacuum agtachment does not cut off starter af'ter'en ine starts th_e vacuum suction IHTAXE MANIFOLD (o @ 10 EIMER o
must be increased by backing off the screw slightly. The adjustment must be To SeHERTOR
locked by tightening up the locknut. SIDE of RELAY

INSTALLATION:—The Anti-Stall can be mounted in any convenient position on the
dash or the instrument board. The two buttons on the front of the device are
designed for manual operation. The top button must be pulled out to render the
automatic action inoperative. e lower button can then be used as an ordinary
starting switch. These buttons are normally covered by nickel plated caps. When
the Anti-Stall is mounted on a wood base the case must be grounded to the car TOIGH. COIL
frame by a wire connected to the ground terminal on the back of the case. This OR IGN.SWITCH .
should be done wherever possible even on metal dash mounting to secure best | O
results. In wiring the Anti-Stall regular starter cable should be used on the start-
ing switch lines. A very satisfactory mounting is secured by leaving the car start-
ing switch on the car and wiring the Anti-Stall starter switch across this so that
the two switches are connected in parallel. This is shown in the sketch. A wire
should be run from the Anti-Stall terminal marked ‘IGN’ to the ignition terminal
on the switch or to the switch terminal of the ignition coil which is lkely to be the
most convenient mounting post. The ‘GEN’ terminal on the Anti-Stall must be

connected to the generator side of the cutout relay. If the relay has two terminals

connect the Anti-Stall line to the one from which the wire goes into the generator.

o0) —ANTI-STALL—

T0 BATTERY

inside the generator endframe, it will be necessary to render the regular generator
relay inoperative by positively closing the points and then intall a new relay out-
side from which tﬁe proper connections can be made, On cars without relays
where the generator is connected directly to the switch, it will be necessary to
install a relay. Make certain that the relay, when installed, is properly grounded.

Ford Installation. On Ford installations a special lighting switch must be in-
stalled to insure proper operation of Anti-Stall when car is run on magneto igni-
tion. This switch is provided by Anti-Stall manufacturer.

NaTtioNAL AuToMoTIVE SERVICE—COPYRIGHT 1929.

‘1€61 LHOMAJOD)—IDIAYIG FALLOWOLNY TYNOLLYN]

69971 T 10%-INE Zval : L-98
ge-o TOAVO ONINIL JJOHNIAIAM edeq [PPOIN o8eq PPOIA
036 164 ISHALAVEIS HANOVM
8LzZI BLL 186 I1L 4 74 M-CF 111 888-INHE
62S1 SLL 299 80L 1891 209-S 6981 LES-INH
SLTT - LLL %99 = geg 8991 60S-S 6991 9z¢-INHE
9881 oLL 0€6 00T 2L9T 80G-S bz ! G0g-INE
PLET s GLL $91T OV-69 0991 eeg-INE 2921 LLZ-INE
0%91 cgL gL0T av-g¢ CELE | 19POT aseg [PPOIAl
ogeq PPoIAl a5eg ) 19POIN SHOLVHANAD HANDOVM
ISYALAVIS ASOOHONILSIM 00T~ YOLVIINID-MALIVIS "I'S'N
LLTT u-88L G191 q-LbL 2e-3 OIaGvVY HFNOLISNVIL
6LTT g-18L 9191 "I-LS o S e s S SHOAVO ONINLL
9zer u-18L 0%91 LD-LS eI SUIBD 9SIOIN
B6ZET UI-18L ggeT LV-9¢6 ¥o-H surey) 149 IJurl
9geT 1L F9T1 1.9-9¢ e i SNIVHD ONIWLL
026 09L 1911 La-9s e SIHOIIQVIH AV LTIL
$LET 138 299 LLV-GE PG s98nen 95BN
gIST q-9%3 2L01 LV-6¢ £6-a saSnen I918WOJ0IN
ggg oS 0T 0 ) ILV-$8 ISEOAVO TINLVIIINIL
eseg [PPOIA aseq TPPOIN L P e e 68-9T odAL
:SHOLVAANTY TSNOHONILSTM 8G-H T 68-T1 odAL
e il e S-aa=T 7 odAL,
8991 geg-8 "aer 02e-NE T A-LL ‘G-LL 9dAL
ZLoT €06-S 6SE1 6L3-INE gt S LL ‘99 ‘09 ‘08 edAL
0991 9g8-INHE 2921 99%-INE 'SOLANDVIN TTOVAL
oged PPOIN aded 19POI 0g-= - 9dAL, 1e011709TH ‘N TARS WANMYM LUVMILS
panuUuUO)—SUALAVIS HANODVM 6p-g T adAY, 1eoTUBYISIN ‘dINAd TENd YANIVM LHEVMILS

| e

1173 39vd

XAANI INIAAINOA




®

AID ‘FINGER TIP’ CONTROL

DESCRIPTION:—Finger Tip Control consists of a switch mounted on a bracket

at the base of the steering gear operated by a single button located in the
center of the steering wheel which is connected to the switch by a single
tube running through the steering column. The horn is sounded in the
usual manner by depressing the button. Pulling up on the button closes
the starting switch and permits the starter to crank the engine. Rotating
the button, which is notched for ease in grasping, controls the lights. The
several positions of the button control the various lighting circuits, such as
‘Bright’, ‘Dim’ and ‘Park’. The lighting switch, starter switch and horn
switch are thus combined in one unit with centralized control.

OPERATION:—The construction of the switch is illustrated in the Sectional

View adjoining. The two large terminals on the base of the switch are the
starting switch terminals. The right hand terminal is connected to the
battery and a lead is taken from this terminal for lighting. The lighting
lead is connected fhrough the ammeter to the lighting switch terminal
marked ‘Lead’. The left hand starting switch terminal is connected to the
starting motor. Both connections are made with regular starting cable, at
least No. 1 flexible braided cable. The two terminals consist of studs
mounted in the insulating block which forms the switch body. Each stud
has mounted on it a copper block which forms the starter switch contact.
The contactor mounted on the end of the steering column tube is directly
under the two contacts. When the button on the steering wheel is pulled up this
contactor is pulled up and connects the two contacts completing the start-
ing circuit. The spring directly above the contactor on the control tube
end shaft breaks the circuit when the button is released and returns the
contactor to the ‘Off’ position. The horn contact is mounted on the upper
end of the stud forming the starting terminal which is connected to the
battery. When the button on the steering wheel is depressed a connection
is made between the contact and the terminal on the lighting switch
marked ‘Horn’, completing the horn circuit. The lighting switch spider is
mounted in the upper part of the switch case on the control tube and
turns with the movement of the button on the steering wheel.

SERVICING:—1It is nof practical to disassemble the switch further than is nec-

essary to remove it from the steering gear mounting and the manufacturer
recommends that no service work be attempted. Test circuits through the
switch with a lamp and test points and when it is determined that the
switch is defective the entire unit should be replaced. To remove switch
from the car, follow the directions in the following paragraph:

REMOVAL:—To remove the switch from the car, first remove nuts and lock

washers from the two starting switch terminals. Take off cables and re-
move the lock nut and fiber washer from each stud. The switch cover plate
and the fiber washer on each stud inside the cover plate can then be re-
moved. Then push up starter switch contactor until the pin under the con-
tactor in the control tube end shaft is visible. Remove the pin and take off
the contactor and spring on the shaft. Then take out the cap screws or
bolts in the bracket above the switch mounting the switch on the steering
gear housing. Pull the switch straight down to clear control tube and lift
from place. In mounting switch be very careful to replace the washers

23 Switch Cover Plate (1 used).

29 Stud Lock Washer (2 used).

31 Contact Bar Pin (1 used).

34 Contact Bar Spring (1 used).

38 Stud Nut (4 used). '

50 Contact Bar Assembly (1 used) (Contactor).
56 Switch Tube End Lower Shaft.

“‘FINGER-TIP'CONTROL

p=t) I — CONTROL TUBE,
I MOUNTING BRACKET.
//
Z =] .
(=1
— SWITCH CASE.
a8 8 ¥
N . & B g % ¢
N 2 B 7.9 3.5 CONNECTION MARKERS.
LIGHT SWITCH TERMINALS.
(CONNECT AS MARKED).
TO BATTERY +AMMETER.
e TO STARTER.

SECTIONAL VIEW OF SWITCH
TO REMOVE SWITCH-DISASSEMBLE }«—— CONTROL TUBE.
PARTS 1-10 IN MUMERICAL ORDER. [ %

@ REMOVE BRACKE .‘\\\\‘\‘\\\\\\\\\\\‘\J//
MOUNTING BOLTS

LIGHT SWITCH SPIDER,

HORN CONTACT.

> .-' [Jl
||| 1)) .
CONTACTORS -..&..’\"-u--m

OCKING PIN, el

FIBRE WASHERS.
TERMINAL NUT,

Pace E-13

LOCK WASHER.
TERMINALNUT.
1054.

both inside and outside the cover plate on each stud. This is very neces-
sary to prevent grounding the battery.

SERVICE PARTS OBTAINABLE
(Aid Mfg. Co., 2625 Stewart Ave., Chicago, Illinois)

Part No. Description
311 Complete Switch Assembly (Willys Knight and Whippet Type).
54 Switch Assembly, less Parts listed below:
5 Insulating Washer (4 used).

PARTS | Tob INC ARE
USED ON BOTH STUDS
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Pace E-15

FINGER TIP CONTROL -

PINES TYPE

DESCRIPTION:—The Pines Type ‘Finger Tip Control’ consists of a starting
switch, lighting switch, and horn button combined in a single unit which
is designed to be mounted at the lower end of the steering column and
controlled by a button on the steering wheel. The starting switch is oper-
ated by lifting the button slightly, the horn circuit is closed by depressing
the button, and the various lighting circuits are completed by rotating the
butfon. There is no electrical connection between the starting switch unit
and the lighting and horn control unit, which permits an ammeter to be
placed in circuit to show the discharge current. The two terminals on the
side of the unit are the starting switch terminals and one terminal should
be connected to the car battery. The lead for the generating and lighting
circuits should be taken from this terminal. The other starting switch
terminal should be connected directly to the starting motor. The six light-
ing switch terminals are grouped on the front of the switeh. These ter-
minals should be connected as follows (left to right facing the bottom of
the switch):

1. Headlight (High Beam—lower filament).

2. Lead—Connect to ammeter through fuse or circuit breaker.

3. Tail—Tail light. On some cars, the dash light is taken off also.

4. Park—Parking bulbs, fender lights or side lights.

5. Horn—This is the horn feed lead. The other horn terminal is grounded.

6. Headlight (Low or depressed beam—upper filament).

The lighting switch terminals terminate in switch fingers within the
switch housing (see exploded view of switeh). These switch fingers rest on
the notched edge of the switch spider which earries a contaet plate on its
lower surface. This contaet plate bears against the circular plate connected
to the ‘Lead’ terminal and is kept in contact with it by a spring under the
plate. The horn terminal contact is directly under this contact plate and
they are brought together whenever the control shaft is pushed downward.

The switch control shaft extends through the switch housing to the
starting switch housing on the lower end of the switch. The starting switch
terminals terminate in two semi-circular copper contacts. A circular con-
tactor is mounted on the lower end of the control shaft below these con-
tacts and is normally separated from them by a spring on the control
shaft above the contactor. When the control button is lifted up, this spring
is compressed by the upward movement of the control shaft and the con-
tactor completes the circuit between the two starting switch contacts. The
contactor is insulated from the control shaft.

MOUNTING:—The switch is fitted with a universal mounting bracket so that
it can be mounted on the steering column or on the chassis frame at the
lower end of the column. The control shaft upper end is fitted with a
slotted bushing and lock nut and grips the control tube in the steering
column when the lock nut is tightemed. To remove the switch, first dis-
connect battery cable and tape to prevent short-circuits. Then disconnect
starter cable and all lighting lines. Loosen the Iock nut on the upper end
of the control shaft. Then take out bolts or serews in mounting bracket.
The switch can be removed by pulling it straight downward until the con-
trol tube slips out of the control shaft bushing.

SERVICING:—The starting switch contacts can be examined by taking off the
lower cover plate. To remove cover plate, take out the two screws and lift
off the plate and insulating gasket. The contactor on the control shaft can
be removed by taking out the cotter pin in the lower end of the shaft.
The spring, which will come off with the contactor, must be replaced when
the switch is reassembled. If the control shaft is removed, it must be re-
blaced so that the slot in the stop plate is against the stop when the lug
on the switch spider is against the stop on the switch body. To secure this
result, insert the control shaft and turn the switch spider as far as possible
in one direction. Then remove shaft and assemble so that the stop on the

top of the switch body prevents the shaft from turning any further in that

direction. ; : LiE ; _
The cover plate over the lighting switch spider is riveted in place and 11_;

SWITCH ASSEMBLY.

2

L MOUNTING BRACKET
—CONTROL SHAFT HUT.
L_—T1-SWITCH STOR.

BATTERY

UARE SHA
TERMINAL. o PR

(WHICH OPERATES
LIGHTING SWITCH
SPIDER).

A §
l-.'
Ry
STARTER V]| ~Fswircx TermnALS.

STﬁRlﬂG SWITCH COVER PLATE.
PINES TYPE °‘FINGER TIP CONTROL.

LOWERVIEW OF SWITCH SHOWING STARTER CONTACTS.

[ \ MOUNTING BRACKET.

CONTACTS

o
SPRING —-»%
YV CONTﬂCTORr/”_\

73
ASSEMBLED ON THE

LOWER END AND COTTER.
HELD.BY THE coTTER—"C=

O

o]
Ullse
TR 4

NOTE -IN ASSEMBLY

THE SWITCH SHAFT
IS INSERTED FROM
THE TOP AND THE
SPRING % CONTACTOR

SWITCH SPIDER

COVER PLATE.

FASTENING: g
SCREWSy

is not practical to attempt any repairs to the lighting switch unit. If 'tests
through the lighting switch with a voltmeter or lamp and test points indi-
cate that the lighting switch is defective, it should be replaced with a new
unit.
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BOSCH RADIO
MODEL 80

DESCRIPTION:—The Bosch Model 80 Radio for automotive use is a five tube
set with three stages of radio-frequency amplification, a detector and one
stage of audio-frequency amplification. The three radio-frequency tubes
and the detector tube are of the “Screen Grid’ type (Type 224 tubes). The
audio-frequency stage is equipped with a power tube (Type 112-A). The
entire set is mounted on the dash with the speaker mounted on the front
of the case. A control unit is. clamped to the instrument board and oper-
ates the set through a universal shaft. The ‘B’ batteries are contained in a
battery box which can be mounted in any convenient location, usually under
the floor boards of the front compartment. The set is equipped with a
counterpoise or Capacitor plate which is mounted to the car frame under
the body. This Capacifor plate is connected to the set and for this reason
no antenna in the roof of the car is necessary. The car battery is used for
filament current and no additional ‘A’ or ‘C’ batteries are required.

MOUNTING :—Radio Set. The Radio Set has two adjustable brackets by which
it is mounted to the dash. The brackets can be assembled and used as a
template in drilling the mounting holes. These should be placed so that
the set will not interfere with the instruments which project back of the
instrument board and the holes will not strike the vacuum tank or other
accessories mounted on the engine side of the dash. If the dash is entirely
free from obstructions, the brackets may be discarded and the set mounted
directly on the dash. In any case the set should be mounted on the mount-
ing frame so that it is protected from vibration by the rubber cushions.
The tubes can then be placed in the tube sockets and the tube shield
replaced. The speaker is mounted on the front of the set.

Contrel Unit. The Control Unit can be mounted on the instrument board
in any position so long as the universal shaft which operates the set
does not bind. Use the universal bracket as a template in drilling the
mounting holes and then bolt this bracket in place. The small angle
bracket can then be installed. The universal bracket is slotted so that the
angle bracket can be leveled. The control unit can then be bolted in place.
The drive shaft is made in two pieces and the long solid piece must be cut
to fit individual installations. Slip the shaft in place in the sleeve on the
set, turn the station selector to ‘100’ and turn the drive shaft to the left as
far as possible. Then tighten the set screw in the universal joint on the
control unit.

‘B’ Battery Box. The battery box can be mounted in any convenient loca-
tion provided it is not placed too near the exhaust pipe or muffler. The
battery box cover should be bolted to the fioor with four bolts. The box
can then be mounted by using the four long bolts which mount the box on

the cover. A special armored cable is provided for ‘B’ battery connections.
Connect wires as shown on the diagram.

Capacitor Plate. The capacitor plate should be mounted underneath the
chassis in any location. It can be mounted on either side of the car or
across the chassis if desired. The nut on the capacitor plate mounting bolt
must be tight before the set screw in the ‘C’ clamp which mounts the plate
on the car frame is tightened. The capacitor plate should be mounted as
low as possible without interfering with road clearance and should not be
placed too near the engine, muffler, ‘B’ battery box or other large metal
objects. The capacitor plate is adjustable and should be extended as much
as possible when it is mounted on the car frame. A capacitor coupler is
provided which must be connected between the plate and the radio set.
The coupler should be mounted on the car frame near the plate and the
red lead must be connected to the plate. This lead should be cut as short
as possible, the spade terminal soldered to the lead and fastened to the
capacitor plate. The black lead from the coupler should be connected to
the shielded lead-in to the set. This lead is meant to be clamped in the
coupler mounting band and if the shielding is drawn up under the clamp
it will be properly grounded. It must, however, be kept back from the
coupler splice to prevent the capacitor plate being grounded.

*SUs] oYM dure[pespy Kﬂ}% i woxj meag Jaddn
I
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‘A’ Battery Cable. A shielded cable is used to tap the automobile battery
for the ‘A’ current supply for the set. A special ground clamp is provided
to replace the ordinary ground lead on the battery. This is provided with
a clamp to hold the ‘A’ cable and the shielding on the cable must be drawn
under the clamp so that it will be properly grounded. The blz}ck or ground
lead in the cable should be soldered to the battery terminal which is
grounded and the red lead should be spliced to the battery cable which
leads to the starting motor. A special clamp is provided with a pointed set
serew. This elamp should be slipped over the cable about ene inech from
the battery terminal and the set screw tightened until it punetures the
insulation and makes contact with the conductor.

PA-IEST,
COUPLER.
55 5], MOUNTED ON
2 i RED CAR FRAME.
| SETSCREW @ o BLACK.
AR FRAME .
NUT UTTOFIT. SP]'.;:ES
2¥ AT THI
GHSKE.TS \N.I\SHEER AR
= ; Y CAPACITOR PLATE. SWELDING GROUNDED
- THROUGH THIS CLANP.
CAPACITOR PLATE MOUNTING
LEAD-IN AT OTHER
END OF THE SET.
= =""| CONTROLTUBE | OPERATING SHAFT
a = e | AND GEARS.
O O T - CONTROL CABLE.
@ Lo o s p ! L TERMINAL BLOCK
(8}
CONTROL UNIT ON DASH CABLE . / —GROUNDING SCREW
(DETAILS OF MOUNTING). iy Remsiai
TUBES UNDER THIS SHIELD B'BATTERY CABLE
‘A’ BATTERY CABLE B“::L'_r:&is.
BATTERY GROUN REDLEAD _spuice  JuNcTION (ONSINE(OIH0)/ vac - BROWN.
CABLE SHIELDING. OF BOX). it
GROUNDED TO CLAMP o 3 WCRT e
BLACK LEAD SOL~ Eﬂ%ﬁgm‘m
DERED TOBATTERY || O [0} o BoX.
POST.
CAR BATTERY *
RED LEAD CLAMPED TO BATTERY-STARTER CABLE. i s daltws

Interference Suppressors. Ignition interference suppressors are provided
to be connected in the ignition high tension leads. One suppressor should
be mounted on the distributor head at the center terminal and a suppres-
sor should be mounted on each spark plug. These suppressors are high
resistance resistors and will not interfere with the operation of the ignition
system. A condenser is also provided which should be connected between
the generator terminal and ground. This will prevent interference due to
surges in the charging circuit. In addition, if interference is experienced
with the set operating, the armored cable from the set to the control unit
may be grounded at the control head end and any loops in the wiring
should be straightened out. If desired the lgnition coil can be relocated
further away from the set. :

The three cables, ‘A’ supply, ‘B’ battery cable, and control unit cable
terminate in a special connector plug on the side of the set. The screw
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BOSCH RADIO

MODEL 80

which holds the terminal plug in position also grounds the three cables
and for this reason the screw must always be in place. The speaker can
be removed from its mounting on the set and mounted on the roof of the
car, which will improve the tone. A special mounting bracket and exten-
sion cord is provided for this purpose.

ADJUSTMENT AND TESTING ON THE CAR:—When the radio set is first in-

stalled, tune in a station between ‘30’ and ‘50 on the dial. Reduce the
volume until the station can be heard only faintly. Insert the special Bosch
service wrench, Part No. 387, in the opening at left of the set near the
capacitor cable connector and adjust for maximum volume by turning the
wrench back and forth until the best position is found. This setting should
be checked if the capacitor plate mounting or location is changed.

Low ‘B’ Battery Voltage, or No Veltage. No battery voltage indicates an
open circuit either at the ‘B’ battery terminals or in the cable. This can
be tested by a ‘continuity’ test, using a ‘C’ battery in series with a volt-
meter and two test points which are placed on the ends of the battery lead.
If the lead is not open, the voltmeter will indicate the total voltage of the
‘C’ battery. The voltage between the brown and blue battery leads should
be 90 volts and between the green and blue leads 180 volts. Test with a
voltmeter. If the voltage is below 70 and 140 volts, the ‘B’ batteries should
be tested individually and any battery with a voltage lower than 35 volts
should be replaced.

Low ‘A’ Battery Voltage. Ordinarily whenever the voltage of the car is
high enough to operate the car satisfactorily it will be sufficient for oper-
ation of the radio set. It is possible, however, that the ‘A’ battery connec-
tions may be faulty or the leads open-circuited and these should be ex-
amined.

Capacitor Plate Disconnected or Grounded. Examine the capacitor plate
lead and terminal on the plate. Make sure that the grounded shielding on
the lead does not touch the plate.

Defective Tubes. The tubes should be tested with a tube tester. If the
tube tester is not available, replace the suspected tube with a new tube
and see if the operation of the set is satisfactory.

Defective Speaker. Check the speaker by connecting it to another set or
touch the speaker terminals to the terminals of a ‘C’ battery momentarily.
A click indicates that the speaker is not open-circuited. The speaker has a
balanced armature mounted between laminated pole pieces. The armature
must be correctly centered so that it does not touch the pole pieces. The
position of the armature is adjusted by using thickness gauges .009 inch
thick to center the armature while the mounting screws are tightened.

Ignition Interference, This will be particularly noticeable when the en-
gine is idling. Examine the interference suppressors and see that they are
hmo:;anted on each spark plug and on the center terminal of the distributor

ead.

Defective Set Chassis. The chassis of the radio set can only be satisfac-
torily tested by a systematic ‘General Test’. A Set Analyzer should be used
for this purpose. The analyzer is designed to completely test the set at the
tube sockets and is much more thorough and accurate than any other
testing methods. However if an analyzer is not available the set can be
tested with a voltmeter having scales reading 0-8 volts and 0-200 volts. The
voltmeter should be connected to leads ending in test prods which can be
inserted in the tube sockets after the tube has been removed. Complete
directions for a General Test follow.

TESTING:—The voltmeter should be used to test the tube voltages of the

radio-frequency tubes. Filament voltage tests are made from filament to
filament terminals, using the low scale on the voltmeter. No reading indi-
cates an open tube, open filament resistor, or an open circuit in the fila-
ment wiring. Plate voltages are measured between the plate and cathode
terminals, using the high scale of the voltmeter. No reading indicates an
open primary on one of the radio-frequency coils, defective wiring or an
open connection in the cathode wiring. Screen voltages are measured be-
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LI-ISTRECOIL, 5= 'J"= = ¢ | 4 q
L2- 2WDRR COI.. Teeeeee—— ———————————— Re2 2 R23R
L3-3RDRE COIL. C3 3RD.RFE TUNING CONDENSER. C“*l’\ 1o
L4- DETECTOR COIL . C-5 SCREEN BY-PASS COMDENSER |
L5-DETECTOR CHOKE .

Lb-OUTPUT CHOKE .
R-1-¥VOLUME COMTROL. BLACK
R2-IST RF. BIASRESISTOR. C-3 DETECTOR SCREEN CONDENSER. RED
R-3 DETECTOR BIAS RESISTOR. C0 DETECTORPLATE CONDENSER. . ol
R“*DETECTOR SCREEMN RESISTOR. C-Il DETECTOR PLATE CONDENSER. A SUPPLY.

tween the screen and the cathode terminals with the high voltage scale of
the voltmeter. No reading indicates an open circuit in the screen or cathode
wiring. Grid voltages are measured between the grid terminal _(on top of
the tube on the Type 224 screen-grid tubes) and the cathode with the low
voltage scale of the voltmeter. No reading indicates an open volume con-
trol or open radio-frequency bias-register or an open circuit in the cathode
wiring.

In %esting the detector, the plate voltage registered on the voltmeter will
not be the true voltage but will indicate that the circuit is not open. No
reading may indicate an open circuit in the cathode wiring. In testing the
screen circuit the voltmeter readings may vary due to the voltage drop
across the detector screen resistor. No reading may indicate an open cir-
cuit in the cathode wiring. In festing the grid circuit, no reading an open
secondary winding in the detector coil, defective wiring or an open circuit
in the cathode wiring. An open circuit in the cathode wiring may be
caused by the detector bias resistor. The detector filament is in series with
the third radio-frequency tube. In tfesting the filament no reading may
indicate an open radio-frequency tube, poor socket contact or open filament
resistor or wiring.

In testing the audio-frequency tube, no reading in the filament test indi-
cates an open filament resistor, or defective wiring. In the plate circuit
test, no reading indicates an open output choke. In the grid test, the high
resistance of the series grid resistor will prevent more than a slight move-
ment of the voltmeter pointer.

224, 224, 112-A, <13,

cIB

FRAME., o — M

C-6 CATHODE BY-PASS COHDENSER. P D it em Ve Yy et

C-7 PLATE BY-PASS CONDENSER.
C-8 DETECTORCATHODE COHDEHNSER.

GREEH
LUE.

R-5 DETECTOR PLATE RESISTOR . C-1Z COUPLING CONDENSER. ‘B SuPPLY?
R-b AUDIO GRID RESISTOR.  C-13 OUTPUT CONDENSER.,
R-7 SERIES GRID RESISTOR.  C-I4 FILAMENT BY-PASS CONDENSER. CONTROL
R-8 FILAMENT RESISTOR.  C-I5 IST RF ALIGNMENT COMDENSER R} Uk
R-9 FILAMENT RESISTOR.  C-lb 3RD RF. ALIGNMENT CONDENSER. 3 J
C-1 1ST. RE. TUNING CONDENSER.C-17. DETECTOR ALIGNMENY CONDENSER. f ™~ SWITCH
C-2 ZND.RF. TUNING CONDENSER.C-18. SPEAIKER CONDENSER. b .
Tube Socket Voltages for Testing
Stage Tube Type Filament Plate Screen Grid
1st Radio-frequency 224 2.0 170 75 3.5
2nd £ 224 2.0 170..... 5 3.5
3rd o 224 2.0 170.. 75 3.5
Detector - w224 2.0. 50..... 15 1.0
Audio-frequency ... 112-A 4.8. 165 0.1

In making all tests great care must be used in selecting -ishe cm‘recf; scale
of the voltmeter since the voltage across some terminals is as high as
170-180 volts. This will damage the voltmeter if the low voltage scale is
used.
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TRANSITONE RADIO

DESCRIPTION:—The Transitone Radio is a six tube set using three stages of

radio-frequency (201-A or 301A tubes), a detector (200-A or 300-A tube in
the first set and a 112-A tube in the second type) and two stages of audio-
frequency amplification. A 201-A or 301-A tube is used for the first stage
of audio-frequency and a 112-A tube in the second or power stage. Two
types of receivers are in use. The first type has the complete receiver
mounted in a single shielded box mounted on the dash of the car. With
this type the loud speaker was placed above the windshield of the car (some
cars are fitted with two loud speakers, one in the front compartment and
one in the rear) and are connected to a toggle switch on the dash. Where
only one speaker is used, connections are made to the auxiliary output jack
on the instrument panel. This jack permits a portable loud speaker to be
plugged in, disconnecting the car speaker, and providing reception at a dis-
tance.

The second type set is mounted in two shielded cabinets both mounted on
the dash. The cabinet containing the tuning condensers (connected with
the tuning dial on the instrument panel through a flexible cable control)
contains the three stages of radio-frequeney and the detector tube. The
second cabinet contains the two stages of audio-frequency amplification.
With this installation the loud speaker is mounted on the dash and is
plugged in a jack in the side of the second box. A portable speaker can be
plugged in after the regular car speaker has been disconnected.

Antenna:—The antenna is built in the roof of colsed cars and the lead wire

is run down the windshield post to the set. On open cars the antenna is
concealed in the roof and the lead is carried down at the back of the top
and through the body of the car.

Batteries:—The filament current for the tubes is taken from the regular car

battery and no ‘A’ battery is installed. The current consumption will be ap-
proximately 115 amperes. Three 45 volt vertical ‘B’ batteries are installed
in a metal battery box under the car floor. Two 41 volt ‘C’ batteries are
also located in the battery box. Batteries should be tested with a voltmeter
while the set is in operation. When the voltage of the ‘B’ batteries falls
below 35 volts (each battery) and the ‘C’ battery voltage below 4 volts, the
batteries should be replaced with standard radio batteries, preferably the
same make and type as originally used.

Interference. To eliminate interference caused by th eelectrical system of
the car, ‘suppressors’ or spark disturbance eliminators are connected in the

- high tension leads at each spark plug and in the coil to distributor lead on

the distributor head. These do not interfere with the car ignition and
should not be removed. A special by-pass condenser is also connected across
the car generator to eliminate interference caused by current surges in the
charging cireuit.

OPERATION:—Turn the set on by inserting the key in the switch on the instru-

ment panel and turning to the right. This switch controls the filament
current of the tubes. The tuning dial (second type) or two tuning dials
(first type) should then be turned to bring in the desired station. Volume
is controlled by the small knob in the center of the tuning dial (second
type). Reception on cars is affected by the location of the car in respect
to distance and the shielding action of surrounding objects. Reception may
not be uniform with the car in motion.

TESTING :—Turn on set. There should be a distinet click from the speaker as

the switeh is turned off and on. If this click is not heard, examine battery
connections and see that ‘A’ battery is properly connected. The set must be
connected exactly as shown on the diagrams. Test ‘B’ and ‘C’ batteries. If
‘B’ batteries test less than 35 volts and ‘C’ batteries less than 4 volts, they
should be replaced. On first type set open cover and examine fuse on side
of case. Examine tubes. If any tube does not light, replace with a tube of
the same type. Disconnect speaker and plug in a test speaker or set of
headphones. If the set operates satisfactorily the speaker must be replaced.
The first type set is connected to the speaker through an output trans-
former mounted on the front dash. The transformer should be tested by a
voltmeter in series with a battery. If the voltmeter indicates voltage read-
ing with the test leads clipped first to the speaker terminals on the trans-

‘saqng Louanbail-orper

WIRING CHANGES WITH NEGATIVE BATTERY GROUHD.

formers and then to the two set terminals indicating that the two windings
are in good order the transformer is all right.

If ‘Reception is Weak. Test batteries with radio turned on. Replace ‘B’
batteries if voltage reading is less than 40 volts. Replace tubes which do not
light up properly. The tubes should be tested on a regular tube tester if
possible since the filament test is not conclusive. Examine car battery for
poor eonnections due to corrosion or loose terminals,

If Reception is Noisy. On the first type set turn the two tuning dials
until the index numbers are widely different. This will eliminate outside
signals. If the noise stops it has been caused by external conditions due to
location of car, etc., If noise continues, turn off volume control. If this
does not eliminate noise the detector tube should be replaced. Noisy recep-
tion while the car is traveling which disappears when the car is stopped
may be caused by loose connections or faulty connections in the tube
sockets. Remove tubes and see that contact prongs on tubes are clean and
making firm contact with the contacts in the socket.

END OF RECEIVER. SPEAKER.

RIA ARG STANDARD WIRING
TRANSITONE
TUNING DIAL SHAFTShe—H RADIO
WITH

BATTERY —
CABLE.

POSITINE (4) TER,
OF CAR BATTERY
GROUNDED.

B BATTERY.

: y -‘.-"-
-y n [ ]
: outeut [[$
; TRANSFORMER =
| © ¥ speaKER JACK.

WIRING FOR TWO SPEAKERS.

Ll
i

X

BATTERY BOX.
BATTERIES

C

RECEIVER RECEWER. £ TO GROUND.
5 bl SPEAKERS
APpPp P GROUND. S S
L X
BATTERY L" n ST ‘@J
CABLE = 1
SWITCH Ther %]
ouTPUT =
‘G A TRANS- HSFORMER.
FORMER. | ToceLE
e N
SPE‘;\KER JACK. wTO POSITIVE SWITCH e

OF CAR BATTERY. _(SPEAKER CONTROL). TO POSITIVE OF BATTERY,
NEW TYPE RECEIVER. CAR BATTERY.

RECEWER _ ————=—=c—=< ANTENNA @i=D
(FIRST UNIDO TP 77N N Y LEAD.
{ } \ I\ I ;
SWITCH. X haah Aa [ NoTE- L of
{ E peTECTOR RADIO-FREQUENCY | THISLEAD IS GROUNDED
Tu

IFNEGATIVE () OF SEECTRTEEN
CARBATTERY IS J

GROUNDED.IF Pos/f s

TUNING S—— o reny
(¥) 1S GROUHDED / : i
DIAL SHAFT. | CONNECTOR\ o
( % ‘ o
{’-Q‘ ey
AMPLIFIER | { ) aupioerequence B BATTERIES.
UNIT. Yee? TP ANPLIFIER TUBES.
{' ! = = ™1

NATIONAL AUTOMOTIVE SERVICE—COPYRIGHT 1930.

ta1qe] SuIMOI[0] 9Ul 0] puodsalron prnoys ssurpeal 9s9Y, ‘uorjisod pnog

Aymey egearpur Lewr 91 ‘Yeam Jng Arojoeysipes Apquaredde st uorjdeoasl a8yl II
‘sduoxd aqnj ayyy Suryonoj o18 surds 108IUCD I} JEY) 998 0] PAUTUIBXI 9(
pmoys jaxo0s aqnj 9] ‘pajoadsns ST aqn) B IJAIUSYM ‘U0 PauiIng St 498 o)
usaym dn jeay [[I4 9qn} IOYIPU ‘no pauing ST Saqny 9seyj Jo ouo JI ‘aqnj
Aousnbaiz-opne 9SIY 9Y} YA SILISS U ST 9N} JI019939P oY) S[IUM ‘SoLIo8
ur axe jos adA] puodss 9y} ur seqn} L£ouanbaiy-oIpeI 0M] 3] 1Y) PUR ‘SITIes
Ul Pajoauuod ale 398 JsIg 9y} uo agnj JI0}0aj9p a3y} pue saqny ALousnbail
-OIpeI oM} 98U} $BYU} purx ul 9dey aq prnoys 41 ‘yes ayg yo uornerado ayg Sur
=082 url 1S9 SIYJ SUIYBW Ul PIJI3UU0ISIP 8¢ PINOYS SUOIIUU0D [BUIIIXI
[V ‘surl 9893 970A QTT ‘}JeM GZ & YjM SPUNOIS I0F pPajse] aq ued 398 SIUL
¥ .

¥ 071 0% V-212 oY 2
A ¥ (12 21 L2% e ST
(44 ST QY= g ” 0% 144 1030938
81 0g 00 08 T $ee ‘Y ‘e
¥'¢ 01T GZ'E GeT 21 $28 ‘g 1
juormy  SHOA  SHOAPLID  SIOA sioA  edAr aqny uoryisod
VIN 918]d U22I09 [o13uo) ?jeld JUaUIB[ld

9UIaIIXa Y] 0} pauwan] aq PINOYS [0IJU0D SWN[OA YL 'I9ZATBUE 91} JO 193008
al) ur aqnj oyj SuIlILSUl PuE J9)00s agnjy oy} ur IezAreus ayj Jo Snid a[qeo
SumIesur ‘oW ® 98 aqnj auo SurAowal Lg 9PBW 9Ie §159] ‘I9ZATBUE }8S 9}
UM ‘otper odA] STy SUISN IaInjOBINUBU JBO B A POPUIUWIUIO0IAT ST ‘FET "ON
uisyeg ‘IezAreuy 10§ [emep oI -[eued 4s9) pausdisep Arerdads B 10 I9ZA]

-BUY, 7597 ® JO asn oyl saxmbel Surse] 9JBINIOY—: (Youdg 9y} uQ) INILSHL

-9oerd wWoIy 198 oYl 1JI[ PUE S}9¥oeIq Jurjunour ayj} Jjo wojljoq ayj uo
soqerd o) 2AOWAI USAYJ, 'SIBD 9[[BS BT PUB OB[[IPED U0 PIeoq JUalunIjsSul
U] uo (00T Ten() I00[ UOITUST oy} sAowey ‘Ioxeads pnol 3y} U0 Ho0[q
TBUTULI?] 3Y7] U0 SPEBA[ 9]} 109UUO0ISIT ‘198 9aYj 48 JInpuod [0IjuU0? 9yj Jo pua
a1} 7' Inu 2y} Suruasoo] Aq [0Iju0d SUrun} Y} JP2UU0ISIT ‘3IMM PBI] [ELIIE
Y1 109UUO0ISIP USUJL ‘SI[OA (8T ST So119}3Bq .d, 9U)} SSOIde 93eI[0A dUI[ I}
S® ‘Yo0USs JO IoSUEp OS[e ST 919U, 'J00[q [BUIWIY) 9} J8 Pajosuuodsip Sulaq
ore speol AIa)yeq 9} UaUM saqn) oy} o0} adewrep Lue juasexd (M 91 Se
quejrodwr £19A ST SIUL 'X0q £I99%eq 9U) 9€ SouIeljedq .d, 9} J09UUCISIP ISay

‘8ur19se) Youaq JOJ IBD 9Y) WOII 198 OIPBI 9Y} 9AOWRI OL—:LAS JA0 TVAOINWIH

OoOIdvyd O00T1H3d

12-4 39vd




Pace E-23

TIMING CHAINS

Three types of timing chans will be found. These are (1) center guide,
(2) side guide, and (3) duplex chains designed to engage either side of the pin-
ions or sprockets. See Illustrations. Center guide and duplex chains are more
commonly used. Various types of installation are:

Camshafé Drive Without Adjustment. This is a two sprocket short center
drive where the camshaft is driven from the crankshaft by chain and the
water pump, fan and accessories are driven by some other means, usually by
belt from a pulley on the end of the crankshaft. Chains of this type are usu-
ally installed endless with the camshaft sprocket off the camshaft. The sprocket
is then bolted in place by cap serews threaded through the sprocket into holes
in the camshaft flange. On the new Marquette equipped with this type chain,
the camshaft sprocket is a press fit while the crankshaft sprocket is a push fit.
The chain is removed by pulling the entire eamshaft assembly and chain for-
ward until the crankshaft sprocket slips off the end of the erankshaft. There
is no adjustment on this type chain and ordinarily the wear will not be suffi-
clent to remove a chain link. The chain must be replaced. On a few installa-
tions means of adjustment have been provided.

Manual Adjustment, This type drive usually consists of camshaft sprocket
and accessory sprocket (generator, water pump, ete.) so placed that the chain
passes over all three sprockets in a triangular shape. The chain must be ad-
justed to take up slack resulting from wear at definite intervals, usually at the
end of the first 500 miles and approximately every 2000 miles afterward. The
common methods of chain adjustment are:

1. Shifting of Generator. This is by far the most common installation.

The generator is flange mounted and provision is made for shifting the
egenerator and generator drive sprocket away from the engine. This is done
by slotting the upper flange mounting holes and in some cases providing
a set serew and lock nut in the edge of the flange which bears against the
flange mounting serew holds the generator in position. The chain is
adjusted by loogsening the flange mounting screws and turning up the ad-
justment serew or pulling the generator away from the engine (the lower
screw serving as a pivot) until the chain begins to hum with the engine
running, The generator is then slacked up until the noise disappears and
the serews tightened. With the proper adjustment the chain will run noise-
lessly. This adjustment will permit approximately ! inch up and down
play in the chain on the longest side (between the camshaft sprocket and
the generator sprocket), which is correct. In some instances sufficient
movement of the generator Is provided to take up all play developed in the
life of the chain (1%-5; inch). In other installations where the adjustment
provided is only approximately 5/16 inch, it will be necessary to remove the
hunting link in the chain when the maximum position has been reached
and then return the generator to its original position. A second set of
adjustments can then be made. In any case not more than one link (the
hunting link) should be removed from the chain and a hunting link should
never be connected in an old chain., The chain adjustment is usually suffi-
clent to take up all allowable wear before the chain teeth spread to such
an extent that they will not mesh satisfactorily in the sprocket teeth and
when this occurs a replacement chain should be installed.

On ordinary installations of this type the sprocket is bolted directly on
the generator shaft and it will be necessary to remove the chain case cover
afid remove the chain or to take off the nut on the generator shaft and
pull the sprocket before the generator can be taken off the engine. A vari-
ation of this type drive which is being used extensively has the sprocket
mounted on a sleeve which is mounted independently of the generator.
The generator is driven through a short shaft carried within the sprocket
sleeve and driven by a tongue engaged in the face of the sprocket .

2. Eccentric Mounting of the Accessory Sprocket. On this type of drive
the accessory drive sprocket is mounted on an eccentric bushing and pro-
vision is made for rotating the bushing thus moving the sprocket outward
and tightening the chain. The accessory drive is taken through tongue and
slot on the face of the sprocket to the shaft on which the eccentric bush-
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ing revolves. This shaft drives the accessories. The sprocket is held in
place by a thrust bearing on the chain.case cover which bears against the
face of the sprocket. Drives of this type vary principally in the design of
the eccentric bushing mounting. The advantage of this type drive is that
the aecessory shaft is held to a fixed center which does not change as the
chain is adjusted. This eliminates the necessity of flexible couplings in
driving the generator or water pump.

Automatie Adjustment. Timing chains with automatic adjustment use an
extra idler adjustment sprocket which is designed to automatically take up the
slack in the chain. This system is used in most eases with the duplex type
chain and the idler sprocket is mounted below the chain between the crank-
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CRANKSHAFT
SPROCKET.
TIMING MARYS.

shaft sprocket and the accessory drive sprocket. The idler sproeket is mounted
on an eccentric sleeve which is kept under tension by a drive spring. The
spring tends to turn the eccentric sleeve, shifting the sprocket center in such a
way as to increase the timing chain tension. The timing chain is thus kept at
the proper tension throughout the life of the engine and no attention is neces-
sary. This type of drive is being used in increasing numbers and will be found
installed on Graham Paige (some models), Stutz, Blackhawk Six, Stearns
Knight, Pierce Arrow, etc.

Full details of the different chains, types of construction and assembly,
sprocket types and instructions for servicing timing chains and drives will be
found on the following pages.
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MORSE SILENT TIMING CHAINS

CHAIN TYPES:—Morse Silent Timing Chains are furnished in center guide and
duplex types. Three types of joint construction will be found in service.
These are Rocker Joint, Bushed Joint, and Oscillating Joint types

1. Rocker Joint. The Rocker Joint link assembly consists of two pins, a
ribbed seat pin, and a plain rocker pin. The chain is designed to operate
in one direction which is indicated by an arrow stamped on the face of the
outside links. The seat pin is the leading pin and is assembled with the
rib pointing in the direction of the arrow. This rib engages in a slot cut in
the end of the links and prevents the seat pin from turning. The rocker
pin is free to oscillate in the link. In assembly the two pins are slipped in
place in the link and a retaining washer is slipped over the end of the
seat pin. The seat pin is then riveted over the washer. To disassemble the
chain, first turn the chain until the link which is to be taken out is
directly over one of the sprockets, then split the washers at each end of
the link with a cold chisel and push out the pins. The chain can then be
removed and the link will fall from place.

2. Bushed Joint. In Bushed Joint construction, the links are held in place
by a round pin and two half round bushings. The bushing is held rigidly
in the end of the link but is free to turn in the intermediate links, permit-
ting the chain to adapt itself to the sprockets. In assembling the chains
the bushings are slipped in place and the outer link assembled with the
‘D’ shaped end of the pin projecting through the link. The pin is then
riveted over the link. To disassemble the chain, turn chain until the hunt-
ing link is on the sprocket. Then drive out the pin at each end of the
link and take out the pin and bushings. Chains of this type without
direction arrows are designed to run in either direction. Certain chains
are marked with direction arrows on the outside links. The chain should
be assembled so as to run in the direction of the arrow.

3. Oscillating Joint. The Oscillating Joint consists of an oval pin floating
between two bushings. Each bushing engages a rib in the end of the link
but is free to turn in the intermediate link. The links are assembled by
riveting the end of the pin over a washer on the outside link. To disas-
semble the chain, split the washer of one pin in a link turned on the face
of the sprocket. Push out the pin, remove the bushing and lift the chain
from place. This type chain is designed particularly for two sprocket drives.

ADJUSTMENT TYPES:—Morse Chains are used with the various types of ad-
justment detailed on the preceding page. In addition a special Morse type
eccenfric manual adjustment drive and automatic adjustment have been
developed. Details concerning these types are given below.

1. Eccentric Manual Adjustment. This installation incorporates a special
accessory drive sprocket which is carried on an eccentric sleeve. The
accessory cdrive shaft passes through the eccentric shaft on which the
sprocket revolves and has a fixed center which is not disturbed when the
timing chain is adjusted. The eccentric sleeve is carried in a sleeve in the
rear of the timing chain case and extends through to an adjustment clamp
arm on the rear face. The adjustment consists of loosening the clamp
screw and turning the clamp arm. This revolves the eccentric sleeve within
the accessory sprocket, causing the sprocket to move outward thus taking
up the chain slack. The full range of adjustment is 180 degrees or 5/16
inch, When this point is reached the hunting link should be removed from
the chain and the adjustment clamp returned to its original position.

2. Morse Automatic Adjustment. The Morse Automatic Adjustment con-
sists of an idler sprocket engaging the rear face of a Duplex type timing
chain. The idler sprocket revolves on a bushing which is mounted eccen-
trically on a stationary shaft. Three coil springs in the shaft maintain a
constant pressure on the bushing tending to move the sprocket toward the
chain and thus take up the chain slack., Two dogs or ratchets are held in

engagement with serrations in the sides of the shaft. These provide stops
for the adjustment and prevent reverse action. Provision is made for force
lubrication. The adjustment range is sufficient to take up all allowable
wear in the chain. When the sprocket reaches the point of maximum
adjustment the chain should be replaced. Shortening the chain will cause
exlt;essive wear on the sprockets since the chain teeth will not mesh prop-
erly.

To replace the chain, take off the hexagon nut, lock washer and large
retaining washer. This will expose the sprocket mounting on the stud
shaft. Insert a small flattened pin in the two slots in the slide adjacent to
the shaft. This will release the ratchets. Then press down on the sprocket
compressing the springs and insert a hardwood plug in the slide opening

CLEARANCE AT THIS POINT MUST BE .006-008 INCH.
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under the stud shaft to hold the sprocket in place. The chain can then be
replaced. If it is desired to disassemble the automatic sprocket this can be
done after the chain has been removed by sliding the sprocket off and
then forcing the bushing outward. After the bushing has been removed
the slide can be removed and disassembled. Be careful to save the five
springs used in the assembly. In reassembling, the large retaining washer
must not be clamped tight against the face of the sprocket. The clearance
at this point should be .006-.008 inch.

NATIONAL AUTOMOTIVE SERVICE—COPYRIGHT 1929,
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DISTRIBUTORS

SYNCHRONIZATION OF CONTACTS

DELCO
REMOVABLE CAM TYPES

DOUBLE BREAKERS—SYNCHRONOUS OPERATION. Breakers using two sets
of contacts operating on a single cam and opening at the same instant must be syn-

chronized, which means both sets of contacts must open at the same instant. If this is

not done the breaker contacts opening last will carry all the load and will burn up in

service where the contacts are connected in parallel. Where double ignition is used

one set of plugs will fire at the wrong time affecting ignition. However, in special

cases manufacturers specify certain intervals of time between firing of plugs in double
ignition systems and these intervals must be accurately set.
OILERS.

Delco Distributors. Set contact opening at cor-
rect figure recommended by manufacturer as given
on car data sheets in the National Manual.
Contact arm must be on lobe of cam. Turn dis-
tributor shaft until one set of contacts begin to
separate. Then loosen three lockscrews on mount-
ing plate and shift plate until second set of con-
tacts also begin to separate. Tighten the lock-
screws and proceed with the timing.

DOUBLE BREAKERS—ALTERNATE OPENING—REMOVABLE CAM. These

breakers use two sets of contacts mounted at an angle of 45° and operate on a four
sided cam. Contacts open alternately at intervals of 45° corresponding to 90° of
erankshaft rotation. This is the correct firin interval for 90° V' tﬁpe engines and
eight cylinder ‘Line’ engines on which these gislributors are used. The firing interval
must be accurately set or timing of four cylinders will be thrown out. Timing on these
breakers is set by loosening taper screw or locknut on breaker cam and shifting cam.

For specific car timing directions see car data sheets in National Manual.

Delco and Remy Distributors. Use Delco-Remy
Part No. 822572 to set correct firing interval. First
set contact gap to .0225-0275 inch on Delco
breakers and .018-.024 inch on Remy breakers

orLeR with contact arm on high point of cam. Then

S Joosen taper lockscrew or locknut and remove reg-

ular firing cam. Replace with synchronizing tool,

placing tool on shaft so that fiber bumper on con-
tact arm mounted on stationary plate is in notch
on tool. Loosen three lockscrews on movable plate
and turn eccentric adjusting screw until fiber
bumper of second contact arm rests in the other
notch. Tighten lockscrews and replace regular fir-
ing cam. Check contact gap to make certain that
it is within limits as given above.

Delco Distributors used on Lincoln and Wills

Sainte Claire. These engines are 60° ‘V’ type eight

LOCKSCREWS.
% ECCENTRIC ADTUSTING SCREW.

THIRG ARTUSTHENT SCREW.

ADJUST 5 : S >
) AHI:‘IE‘NT cylinder engines. The firing impulses occur at in-
i tervals of 60° and 120° of crankshaft rotation.

DELGO-REMY PART N -
0op 2 b e Consequently breaker contacts separate at intervals

of 30° and 60° corresponding to these 60° and

REMY
TYPE 648

120° periods. Two breaker arms are mounted on
an angle on a four sided cam and open alter-
nately. Ignition timing on these engines Is set
loosening taper screw in center of cam and shift-
ing cam until one set of contacts begins to open
with piston in firing position.
To set firing intervals use Delco-Remy Part No.
822570. First set contact gap at .0225-.0275 inch
with contact arm on lobe of cam. Then loosen
taper serew in center of cam and remove cam.
Replace with synchronizing tool placing tool on
shaft so that fiber bumper of one contact arm
rests in notch in tool. Then loosen three lock-
screws on plate and shift plate until bumper of

ADJUSTMENT s

CAM. second contact arm rests 1n the other notch of the

St o tool. Then tighten lockscrews. Replace regular
822570. firing cam and check contact gap to see that it 1s

within limits given above,

Remy Distributors (Series 648—with both sets
of contacts on movable plate. Turn distributor
shaft until one set of contacts is open with con-
tact arm on lobe of cam. Loosen two lockscrews
on mounting plate and shift plate until secon
contact arm is also on lobe of eam. Tighten lock-
screws. Set contact opening .022 inch. Then
rotate shaft and check to see that contacts open
at the same instant. If they do not, adjust con-
tact opening keeping within limits of .018-.024

inch. Increasing contact gap will make contacts
open sooner while decreasing contact gap wi
make contacts open later.

Remy Distributers (Series 648)—with one set
contacts on movable plate and one set stationary.
Turn distributor shaft until contact arm mounted
on stationary plate is on lobe of cam. Set con-
tact opening at .022 inch. Then loosen three
lockscrews and shift plate until second contact arm
is also on high point of cam. Tighten lockscrews
and set contact opening at .022 i

2 inch. Then turn
<haft and check contacts to see that they open at
the same instant. If they do not, change contact
opening by varying contact gap. Increasing the
contact gap will make contacts open sooner an
decreasing gap will make contacts open later. The
contact gap must be kept within the limits of
.018-.024 inch.

NaTioNAL AuToMOTIVE SERVICE—COPYRIGHT 1929.
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DISTRIBUTORS
SYNCHRONIZATION OF CONTACTS

DELCO-REMY
TYPE 660 AND 661

DESCRIPTION:—This type distributor is designed for use on eight c¢ylinder en-

gines. It is fitted with two sets of contacts operating on a four sided cam.
The contacts open alternately at intervals of 45 degreés corresponding fo
the 90 degree firing interval of the engines on which it is used. Both sets
of contacts are connected in parallel in the primary circuit of the ignition
coil. One condenser mounted on the side of the distributor shaff housing
is used for both contacts. The breaker arms are designed so that one set
of contacts closes immediately after the other set opens which provides a
longer period of time for building up the coil primary current, Both sets
of contacts must open to secure a spark at the plugs.

CONTACT ADJUSTMENT:—Contacts should be set at .022 inch and must be

held within limits of .018-.024 inch. Set contact gap by loosening fhe Ilock
screw on the stationary contact mounting plate (directly behind the break-
er arm) and turning the eceentric adjusting serew. The breaker gap must
be measured with the breaker on the lobe of the cam. Tighten the lock
screw. Contacts can be resurfaced when necessary with a fine flat contact
file or on a medium hard oilstone. The contact gap must be set before the
contacts are synchronized and should be checked after the synchronization
has been completed. If synchronizing has affected the gap sufficiently to
throw it outside the limits of .018-.024 inch, reset the gap at .022 inch and
repeat the synchronization.

SYNCHRONIZATION OF CONTACTS:—A special Delco-Remy synchronizing

tool, Part No. 1838182, has been developed for use in synchronizing contacts
on Type 660 distributors. Place the synchronizing tool in position on the
upper end of the distributor shaft with the spring on the left or ‘M’ side
of the tool in the slot in the cam (if the distributor rotates eclockwise) or
with the right or ‘N’ side of the spring in the cam slot (if the distributor
rotates counter-clockwise) and connect a test lamp or ammeter in the pri-
mary cireuit and turn on the ignition so that an accurate check of the
contact opening can be made. Then turn the distributor shaft in the direc-
tion of rotation until the first set of contacts
ockscrew. (mounted directly on the breaker platé—the
so-called stationary confacts) begin to open.
Note the reading on the center scale which is
directly in line with the leading edge of the
slot in the distributor housing. Continue to
turn the distributor until the same reading
on the ‘N’ side of the scale (for clockwise dis-
tributors) or the ‘M’ side of the scale (for
counter-clockwise distributors) is in line with
the same edge of the distributer housing slot.
Then loosen the two lock screws on the mov-
able sub-plate (on which the second set of
contacts are mounted) and turn the eccentric
H;lag::g‘;& adjusting screw until the contaects beégin to
temmac,  open. Tighten the lock screws and check syn-
_ chronization by turning the distributor shaft
DELCO-REMy thRrough a con_npiete revolution and again not-
No.(838ig2 D& scale readings as contacfs open. The vari-
ation must not be greater than 2 tool gradua-
tions which corresponds to 2 degrees of crank-
shaft rotation. The contact gap must be checked
after synchronizing contacts. If outside limits
of .018-.024 inch, reset at .022 inch and repeat
synchronization.

SYNCHRONIZING =5t _LOCKING
+ E

DELCO-REMY
TYPE 668

DESCRIPTION:—This type distributor has two sets of contacts operating on a

four sided cam. Contacts open alternately at intervals of 45 degrees which
corresponds with the 90 degree firing interval of the eight eylinder engines
on which the distributor is designed to be used. Each set of centacts is
fitted with a condenser and there is no electrical eonnection between the
two sets. The distributor is used with twe ignition coils and each set of
contacts controls one coil, firing four cylinders of the engine. The synehro-
nization of the confacts is very important in that the timing of four cyl-
inders will be thrown out if the contacts are allowed to get out of synchro-
nization and the engine performance will beé unsatisfactory.

CONTACT ADJUSTMENT:—Breaker contacts should be set at .022 inch and

must be held within limits of .018-.024 inch. Set confact gap by loosening
lock serew on stationary contact mounting plate and turning eccentric ad-
justing serew until correct gap is secured with breaker arm rubbing block
on lobe of ecam. Tighten the lock screw. Contacts can be resurfaced when
necessary with a fine flat contact file or on a medium hard oilstone. The
contact gap must be set before the contacts are synchronized and should
be checked after the synchronization has been completed. If synchronizing
has affected the gap sufficiently to throw it outside the limits of .018-.024
inch, reset the gap at .022 inch and repeat the synchronization.

S-Ff;CHRONIZATION OF CONTACTS:—One set of contacts is mounted on the

base plate while the second set of contacts is mounted on a movable
breaker plate. To synchronize contacts, first connect a six volt test lamp in
series with each primary circuit. Then remove
distributor head and turn distributor shaft until
the first set of contacts begin to opén when the
lamp will go out. Clip the special synchronizing
tool, Delco-Remy Part No. 1835009, on the edge
of the distributor housing so that the ‘0’ mark
on the scale is opposite the leading edge of the
. rotor contact (for clockwise distribufors) or with
B the ‘90' mark on the seale opposife the rotor
(counter-clockwise distributors). Then turn the
distributor shaft until the same edge of the
rotor contact is opposite the ‘90° mark (if the
‘0’ mark was used) or opposite the ‘0’ mark (if
the ‘90’ mark was used for initial reference).

This will indicate that the distributor shaft has
* been turned through 45 degrees and if the con-
taets are im synchronization the second lamp
will go out at this poinf, indicating that the
second set of contacts have begun fo open. If
the lamp does not go out, loosen the two lock
screws on the movable breaker plate and turn
the eccentric adjusting screw until the contacts
begin to open. Tighten the loek screws and
cheek the contaet gap. If outside limits of .018-
.024 ineh, reset at .022 inch and repeat synchronization. The tool is grad-
uated in engine degrees. The allowable variation in contact synchronization
is 2 degrees or one graduation on the tool.

ooL. SCREW.

DELCO-REMY PART NO,1835009.
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Pace E-32

DISTRIBUTORS
SYNCHRONIZATION OF CONTACTS

AUTO-LITE

TYPE IGH

DESCRIPTION:—The fwo sets of contacts on the Type IGH distributors are
connected in parallel to the breaker terminal on the distributor housing.
The condenser is mounted on the side of the case. Only one ignition coil
is used and the primary circuit is broken by the two sets of contacts alter-
nately. For this reason it will be necessary to use a special synchronizing
tool to establish the correct relation between the contacts.

CONTACT ADJUSTMENT:—Breaker contacts separate .020-.024 inch. This gap
should be maintained at all times. To set contact gap (fixed contacts
mounted on base plate), loosen the two lock screws on the stationary con-
tact mounting plate and turn eccentric adjusting secrew until correct gap is
secured with breaker arm rubbing block on lobe of cam. Then tighten the
lock screws. The other set of confacts (mounted on movable breaker plate)
are adjusted by loosening lock nut on stationary contact mounting stud and
turning up stud. Tighten the lock nut after making the adjustment. It is
important that the contact gap of each set of contacts should be the same.
Use a feeler gauge to accurately determine the gap.

SYNCHRONIZATION OF CONTACTS:—Connect a six volt test lamp between
the primary ferminal inside the breaker housing and ground (snap the
other test lamp lead on the distributor case). Block open the second set of

ADTUSTING sLor contacts (mounted on movable breaker plate)

Locxseaew With a plece of cardboard. Then turn on igni-

S tion and slowly crank engine over until the first

set of contacts open as indicated by the light-
ing of the lamp. If this position is accurately
determined the backlash in the gears will be
sufficient to open and close the contats and the
lamp should go out as the distributor shaft is
rocked. Place rotor button on distributor shaft.

It will be noted that rotor is built with a ‘fan-

tail’ marked with two lines. These lines are ex-

actly 45 degrees apart (distributor degrees) and
represent the firing interval of the distributor.

Clamp the special synchronizing gauge (Auto-

Lite Part No. IGH-1) on the side of the dis-

tributor case so that the pointer of the gauge

is directly opposite the leading line (determined
by direction of rotation of the distributor) on
the fantail. Then carefully crank engine over

_ 90 degrees until the second line on the fantail

ROTOR ii is directly opposite the synchronizing gauge.
SHOWING FANTAIL Remove the insulation from between the breaker
ANDTIMING MARKS.  SYNCHRONIZINGGAUGE contacts and block open the first set in the

PARTNQIGH-1.  same manner. If the lamp lights when the
second line on the fantail is opposite the gauge the distributor contacts
are correctly synhronized. If it does not, loosen the two lock screws on the
movable breaker plate and turn the eccentric adjusting screw until the con-
tacts open and the lamp lights. Tighten the lock screws.

TIMING DISTRIBUTOR TO ENGINE:—Distributor is timed to the engine in the
usual manner by cranking engine over until piston No. 1 reaches firing po-
sition and then loosening the advance arm clamp bolt and rotating the dis-
tributor housing and breaker assembly until the contacts open. The correct
firing position of the piston and full directions for each installation will be
found on the car model pages.

—
CONTACT PLATE.
ADJ.

TIMING ROTOR
PART NO. 161576,

AUTO-LITE
TYPE 1GJ

DESCRIPTION:—This type distributor is used in conjunction with two coils,

each coil controlled by one set of contacts. There is no electrical connec-
tion between the two breakers although they operate on the same cam. It
is very important to synchronize these contacts as the ignition of one half
the entire number of cylinders will be thrown off if the contacts are al-
lowed to get out of synchronization.

CONTACT ADJUSTMENT:—Breaker contacts separate .020-.024 inch., Set con-

tact gap by loosening lock nut on stationary contact mounting stud and
turning up stud until correct gap is secured with breaker arm rubbing bleek
on lobe of cam. The other set of contacts (mounted on fixed base plate)
are adjusted by loosening the two lock screws on the stationary contact
mounting plate and turning the eccentric screw. Tighten -the_]ock sCrews.
The contact gap should be the same on both sets and a feeler gauge should
be used to accurately set contacts.

SYNCHRONIZATION OF CONTACTS:—Connect & six volt test lamp across each

set of contacts. It will not be necessary to block open one set of contacts
since they are electrically separate. Crank the engine over slowly until the

AL S contacts (mounted on stationary base plate)

begin to open and the lamp lights with the
LockscRew iZniton turned on. Then place the special ‘Mas-
ter Timing Rotor,” Part No. IG-1576, on the
shaft and clip the synchronizing gauge, Part
No. IGH-1, on the edge of the case opposite the
leading mark on the fantail of the rotor. Care-
fully crank the engine over until the second
mark is directly opposite the gauge. If the sec-
ond lamp does not light at this point, indicat-
ing that the second set of contacts are open-
ing, loosen the lock screws on the movable
breaker plate and turn the eccentric adjusting
screw until the contacts begin to open. With
the correct adjustment the back lash in the
gears will be sufficient to open and close the
S contacts and the lamp should light and go out
‘ u as the distributor shaft is rocked. The regular

TERMINALS
(CONDENSERS MOUNTED OMN
SIDE OF HOUSING)

production rotor used on these distributors will
be equipped with timing marks and it will only
be necessary to use the special master timing

SYNCHRONIZING GMGE Totor on thi 1 uipment.
g rotor on the early equipment

NOTE:—All production rotors furnished as car equipment will be equipped
with the fantail and timing marks. However, rotors have been used without
these marks. It is possible to secure special rotors to use in timing these
distributors from the Auto-Lite Company. These are known as “Special
Master Timing Rotors” and carry the regular production rotor part number
IG-1576.
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Pace E-33

DISTRIBUTOR AUTOMATIC ADVANCE

DESCRIPTION :—Practically all distributors are now equipped with automatic
advance mechanism, and the tendency at the present time is to reduce the
manual advance to a position of minor importance, either by designing the
distributor to advance entirely automatically without any provision for man-
ual advance or retard; or to provide only a manual retard with the distrib-
utor operating entirely in the full manual position except when the engine
is being cranked by hand or is laboring as on a hill or with a heavy load.
Automatic advance governor design on distributors used as original equip-
ment is basically the same and consists of mounting the breaker cam on
top of the distributor drive shaft but coupling it only indirectly to the
shaft through the advance mechanism. The automatic advance governor
consists of a weight or several weights (see illustration) pivoted on the
advance plate which revolves with the distributor drive shaft. These weights
tend to move out from the shaft as the shaft rotates due to the centrifugal
force and are coupled to the breaker cam through a cam and lever arrange-
ment so that the cam is rotated with respect to the shaft with the move-
ment of the weights. As the speed of the distributor decreases the weights
are pulled back and the cam rotated in the opposite direction by the ad-
vance weight springs. The advance mechanism is designed to rotate the
cam against the direction of rotation of the shaft as the weights move out,
which has the effect of advancing the spark by causing the contacts to
open earlier.

AUTOMATIC ADVANCE SETTINGS:—Distributor advance characteristics, that
is, the point at which the advance starts with respect to the engine speed
and the point at which the maximum advance is reached, are determined
by the relative weight and design of the advance weights and the tension
of the advance weight springs. The particular characteristics of each model
distributor are shown on the individual car data sheets. On every distrib-
utor model in service, the advance is designed to be in approximately a
straight line from start to finish, that is, the distributor is designed to
advance exactly the same amount for each 100 R.P.M. from the point where
the automatic advance begins to the point where the maximum advance is
reached. The fact that this advance ‘curve’ is a straight line makes it
unnecessary for any other points to be given than the starting point and
the finish point in order to test the advance performance. The automatic
advance mechanism should start at the point given on the car data sheet,
should advance the spark evenly throughout the speed range up to the
finish point, where the maximum advance should be reached, and the ad-
vance should be constant at all higher speeds.

AUTOMATIC ADVANCE TESTING:—It will be necessary to operate the distrib-
utor on the test bench to make tests on the advance mechanism. The dis-
tributor should be brought up to the speed at which the automatic advance
should begin to operate (it must be kept in mind that the distributor oper-

ates at one half engine speed) and the start of the automatic advance -

checked. The speed should be increased slowly to the point of maximum
advance and it should be noted that the spark is advanced uniformly
throughout the speed range. A noticeably uneven or erratic action will in-
dicate that the advance mechanism is defective. It should be noted that
the maximum advance is reached at the proper speed and that the position
of the spark remains constant at all higher speeds. In making this test, if
the automatic advance begins early and reaches the maximum figure at a
lower R.P.M., the advance weight springs may be broken or weak. A ‘spark
knock’ when the engine speed is decreased, as in ascending a hill, is an
indication of weak springs or sticking weights. If the advance begins late,
it is an indication of sticking weights. An erratic advance action may indi-
cate worn bearings.

NOTE:—The table shown illustrates automatic advance performance and may
be used to determine any number of points in any particular distributor

advance curve. The horizontal divisions (from left to right) refer fo engine
R.P.M. in hundreds. The vertical divisions (reading up the page) refer to
.distributor advance in terms of engine degrees, as marked. The particular
curve for any distributor may be found by marking the beginning point
(the lower left hand corner) with the figure at which the automatic ad-
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ENGINE R.P.M. IN HUNDREDS.

vance on the distributor in question should begin to operate and then
marking each horizontal division to indicate an additional 100 R.P.M. en-
gine speed. The line which refers to the particular distributor will be that
one which crosses the line indicating the maximum engine R.P.M. at a
point up the page corresponding to the maximum automatic advance. Ev-
ery point on that line will then refer to the advance characteristics of the
distributor in question. Whenever distributor advance performance and
characteristics require additional data, this will be given on the car data
sheets.
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Pace E-35

TIMING GAUGE

FOR USE ON CHRYSLER, DODGE, DE SOTO, AUSTIN

DESCRIPTION:—The timing indicator is a special micrometer gauge with a

direct reading dial which is designed to be mounted on the eylinder head to
measure the piston travel directly in thousandths of an inch as it approaches
and leaves top dead center. It must be used on the car models listed above
in sefting the ignition as the flywheels on these car models are not marked
and the specifications for ignition setting are given by the manufacturer in
thousandths of an inch of piston travel for use with the micrometer gauge.
The new type gauge is fitted with a visible spark gap so that the opening
of the contacts can be checked.

OPERATION:—The operating piston of the gauge is contained in the shaft

which is designed to be screwed into the spark plug port in the cylinder
head or in the opening in the cylinder head closed normally by a 1 inch
pipe plug on engines where this plug is provided (the plug will usually be
found in the cylinder head directly over No. 6 piston). Special adaptors
for use with 7 inch S.AE. spark plug, 5 inch pipe thread, 18 MM. Metric
thread and the 15 inch pipe plug openings are furnished with the gauge.
These adaptors are used in connection with rods which rest on the head
of the piston and move with it and thus actuate the gauge piston. Straight
rods are used when the gauge is mounted in the %4 inch opening directly
over the piston and offset rods must be used when the gauge is mounted
in the spark plug port which is not directly over the piston head. The
gauge Is calibrated in thousandths of an inch and one complete revolution
of the indicator hand registers .100 inch. The limit of travel of the gauge
is six complete revolutions of the indicator or .600 inch and care must be
taken when the gauge is used that the rod does not engage the piston
more than .6 inch before top dead center.

IGNITION SETTING, USING GAUGE:—In timing the distributor to the engine,

first crank the engine over until piston to be used in timing is on com-
pression stroke (see specific car data sheet—the piston used may be No. 1,
No. 4 or No. 6). Take out the spark plug or remove the 14 inch pipe plug
in the cylinder head. Clean the carbon off the cylinder head. This is very
important. Assemble the correct adaptor and rod on the gauge and screw
the adaptor into the cylinder head. Turn engine over very slowly and see
that the gauge indicator does not make more than six revolutions before
top dead center. With the piston on top dead center set the gauge dial at
zero. Connect the high tension lead from the coil to one of the spark gap
terminals on the gauge. Ground the other gauge terminal to the engine
and turn on the ignition. The first type gauge used on Chryslers was not
equipped with this spark gap and it is necessary to use a test lamp con-
nected in the primary circuit to check contact opening whenever this type
gauge is used. Then fturn engine over until, with the piston approaching
top dead center on compression stroke, the gauge reading indicates the
firing position (see car data sheet). If it is desired the gauge dial may be
moved from the dead center position a number of calibrations equal to the
ignition setting before top dead center, in which case the firing position
will be reached when the dial indicates zero. This is likely to be confusing.
Then set distributor so that contacts are just opening (at which point a
spark will appear in the spark gap on the gauge).

SYNCHRONIZATION OF CONTACTS, USING GAUGE:—The timing gauge can

be used to synchronize contacts on distributors using double breakers if it
is not desired to use the regular synchronizing tools. To synchronize con-
tacts on a six cylinder engine (distributors with two sets of contacts open-
ing alternately at intervals of 60 degrees corresponding to 120 degrees of
crankshaft rotation) after the distributor has been timed to the engine,
crank the engine over 180 degrees until the piston again approaches top
dead center on the exhaust stroke. Repeat the timing operation by sto-
pping the crankshaft when the gauge reading indicates the firing position
and shift the second set of contacts (mounted on the movable sub-plate)
until they open, when a spark will be visible in the spark gap. Full details
on distributor design and synchronization will be found on ‘Distributor’
pages.

In synchronizing contacts on eight cylinder engines (with two sets of
contacts opening alternately at intervals of 45 degrees corresponding to 90
degcrees of crankshaft rotation) it will be necessary to move the timing
gauge to the next firing cylinder after the distributor has been timed to
the engine and repeating the timing operation except that the disributtor
should not be disturbed and the second set of contacts should be adjusted
by shifting the movable sub-plate until the spark is seen in the spark gap
on the gauge. The spark gap can also be used to test the intensity of the
ignition spark by varying the gap.

THE GAUGE GAUGE DIAL. !
DIAL CAN BE REGULAR /s ADAPTOR
ROTATED POINTER

BY HAND:

METRIC ADAPTOR.

A
TO I 10N HIGH
TEST CLIP TENSION CABLE OR
(GROUND TO , NO.I SPARK PLUG LEAD). rvpio £ ROD USED
ENGINE BLOCK),
HRYSLER ADAPTOR. WHEN GAUGE 1S
CYLINDER HEADy %' PIPE PLUGHOLE. MOUNTED IN SPARK
e PLUG OPENING.
77 AT 7 7777 Lr‘?ore DlREEbil:# LY

ABOYE PISTON).

Y

This gauge is Chrysler tool No, DC-150. It is manufactured by the Joseph
Weidenhoff Company of Chicago.

NATIONAL AUTOMOTIVE SERVICE—COPYRIGHT 1931.
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Pack E-38

ELECTROLOCK

INSTALLATION AND REMOVAL

DESCRIPTION :—The theft-proof feature of the Electroloek is centered in the

fact that the breaker is grounded through the Electrolock case at the dash
and the terminal dssembly at the distributor when the Electrolock is turned
‘Off’. The breaker lead between the distributor and the Electrolock on the
dash is protected by an armored steel cable to prevent the ground being
relieved by cutting this lead. Likewise the snap terminal assembly by which
the cable is fastened to the distributor housing is so constructed that the
cable cannot be disconnected from the distributor without being disassem-
bled although in assembly the cable is merely snapped onto the distributor
stud.

Various types of Snap Terminal assemblies and Cable Timer Ends have
been used. Some of the Type 5 and all Type 9 Electrolocks are fitted with
the ‘Serviceable Timer End’. On these types the Snap Terminal assembly
can be removed from the Electrolock (after the Electrolock has been taken
off the distributor) without destroying the Electrolock. On all other Elec-
trolocks the Snap Terminal assembly cannot be removed without mutilating
the Electrolock. The Electrolock should be returned for credit without any
attempt to remove the Snap Terminal assembly. The method of mounting
the terminal stud in the distributor varies with different manufacturers.
Details of the mountings manufactured by the Mitchell Specialty Company
are given in the next paragraph.

MOUNTING OF TERMINAL STUD:—On the first type mounting of the term-

inal stud, the inner end of the terminal stud (which projects through to
the inside of the distributor) was threaded and was held in place by a nut
screwed on after the terminal stud had been passed through the hole in
the distributor housing. The breaker lead was taken from the terminal
stud, in some types, by anchoring the breakér arm spring under the term-
inal stud nut. On these types the nut was ordinarily soldered to the stud.
In removing the Electrolock from the distributor, it i§ necessary to remove
the solder (being careful not to draw the temper of the breaker arm
spring) and then take off the nut. The Electrolock cable can then be with-
drawn together with the Snap Terminal Assembly as a unit. On Electro-
locks with a Serviceable Timer End the snap terminal ean then be removed.
On Type 5 Electrolocks, without the Serviceable Timer End, the entire
Electrolock and Snap Terminal assembly must be returned for credit.

The second type of mounting has the inner end of the terminal stud
riveted to a flange or plate which ordinarily serves as the breaker lead
terminal or as the stationary cortact mounting plate. On these mountings
it may be necessary to cut the terminal stud in order to withdraw the cable
and Snap Terminal assembly, although in some installations the distrib-
utor housing is slotted to permit the terminal stud to be lifted out after
the flange or plate is released.

In some instances other fypes of Terminal Stud mountings may be found
as these are provided by the distributor manufacturer except for car models
listed below.

DISASSEMBLY OF SERVICEABLE TIMER END:—The Electrolock must first be .

removed from the distributor. Then remove the grounding cup and i'nspl-
ating washer which are slipped over the terminal stud. On distributors with
a threaded terminal stud held in place by a nhut on the inner end, the
ground cup can be slipped off. On distributors with the terminal stud rl':r—
eted to a flange or plate, it will be necessary to cut the terminal stud in
order to slip off the ground cup. In this case it will be necessary to use a
new terminal stud in reassembling the Snap Terminal assembly. Unscrew
the timer end nut which is staked in place to prevent loosening in service.

ELECTROLOCK APPLICATIONS. TERMINAL STUD |1 <L ATING BUSHING

(1N DISTRIBUTOR).

DISTRIBUTOR
ARMORED CABLE SERVICEABLE TIMER END GROUND CUP. TERMINAL.

SNAP TERMINAL ASSEMBLY.

SERVICEABLE TIMER END.
BACKING WASHER  CURRENT WIRE BUSHING  TIMER END NUT.

CONTACT GUP, ‘ FEHRUL_E BUSHING Q
@ @ TIMER END LOCH RING A

TIMER END PARTS SHOULD BE ASSEMBLED INTHE CGRPER SHOWN.

SNAP TERMINAL ASSEMBLY TYPES.

TYPE 2238. TYPE 2859.
UTOR TERMINAL FLANGE.
GROUMD CUP.

:»‘I’}RNH%
STUD.

STUD RWETED TO

GROUND CUP

TERMINAL.

CONDENSER TERMINAL

GROUND &

TERMINAL

FLANGE AT THIS POINT. STUD
CONDENSER
TYPE 2204. TYPE 2607. N TERMINAL
: - - N TERMINAL
GROUND CUP. -
MSULATO STUD.
HottaL R TERMINAL KUT: ; 5
TERMINAL HUT
SERING. TERMINAL STUD. TERMINAL RUT
SUPPORT INSULATOR

Distributor Parts

Type 5 Electrolock

Type 9 Electrolock

Part No. Used On Part No. Used On
1761.......... . Essex (1928) 2607...........Essex (1929)
2204.......... .Essex, Late 1928 2607........... Whippet 96-A, 98-A (1929)
2232... ..Hudson (1928) 2611...........Hudson (1929)
2232.......... Falcon Knight (1928) 2544 ... Willys Knight 70-B (1929)

2232..........

Stearns Knight 6-80 (28-29) 2544 .. .. ..

Hupmobile 8§ (1929-31)

4

The Snap Terminal can then be removed with the Timer End Locking Ring
still in place on the end of the terminal stud. Free the Locking Ring from
the terminal stud. The Locking Ring is made up of two segments held t?—-
gether by a spring and can ordinarily be used with a new terminal stud in
reassembling the Electrolock. y

The Timer End contact spring assembly is soldered to the current wire
bushing. The current wire (or breaker lead within the cable) is erimped
and soldered in the bushing. The current wire has sufficient slack so that
it may be pulled out of the cable while the contact spring assembly is be-
ing examined. In replacing in service, it will be sufficient to solder the wire
to the current wire bushing. The parts should be assembled in the order
shown in the illustration. The Timer End nut must be staked in place tc

2232.......... Willys Knight 66-A (1928) 2544 ... Hupmobile L (1930-31)
2232..........Willys Enight 70-A (1928) 2784 ... Essex S8 (1930-31)
3232--..-....A..$e%rle§§ 8(29?218%28] 2859 Hudson 8 (1930-31)
232............velie

2238..........Chandler 75,85 (1928-29) TIPE Sl EicEoluck
2238...........Hupmobile Cent. 6 (1928) 35602 Auburn 8-98 (1931)
2238...........Hupmobile Cent. 8 (1928)

prevent it loosening in service.

NaTtionaL AuToMoTIVE SERVICE—COPYRIGHT 1931.

“ONISNOH Yolng¥isig

% :ausm SNLYTINSNI

“ONISNOH Y34

oY) WOIJ JOO[0IPSTH oY) SAOWSI 0} AIeSS90au oq (M I "UMOUS Se I9pIO
SUP{O0[ MAU Y °I[MIIO} 9Y} JO PU Y} U JNU ISUIBJAI Y} USS00[ 0 YIUSIM
-buljquassoas UL pasa =q $snw aaysom
T -Siq 2P1SUL 440 LYD} 29 4SoW JU 2ipnbs
_ SNINAS puo fiqwassy 23jnisag yooj0us03)3
O >
YIHSYM N0
SAIEWISSY anls HoLngi¥Lsid

‘SWIB JayBaIq
ur syred asey) orquiessy ‘suopysod Jodoad up pejerisnypy ore L[quIasst pnis
st *9|N4324 Ul pnis IS pasn 2q isnw
0670 4 Ut p |34 Of
: ‘ON Lavd
Buiysoq Mauy ‘3|nid3} Woay pasoajad
O O O 2Y) ‘umoys so A|4ooxa Ipoul 2q 4snw
"LON YOS 7 Wey Yanvaygd -
= 310N YI234dS
Lanus
ANgW3ISSY ANyY3d

Supoerdal Uy OS[B S[UESIADE SI 41 puB Josuapuod 3yj 20e[del 03 IOINLIISIP
pus S[nIIdy oy} Jo sjred SNOIEA YUY, “BUIIqUISSSEAI UT Pasn aq JSniU IIUSEM
(4.\45\1 40 pajbaLsni|t) Yauam |bidadsy
“HONZ ¥M 19348 2q Ub> prys doaq buisnoy Joynqus
5 tsnoy Aoynquitsiq uo Kquassy pnys
“HOLYINSNI
Y431 Y3ISNIANOD
"HIHSY M HI01 WIHSUMONIIVINS NI
@ ;3usumas.1c YIHSVM DNIND0T f \

AN YIHSYM ONULWTINS NI "ONINAS
*F3TNYY34 MI20710¥12313
*TYNIHY3L 10D 18IS aNNoYo ¥IDNNT MO0
R ERR-ENLEY (] K ; :
“378v) ! '
QIYAUYY
LNANOD 131LS ‘A3M

. ONIY4S Y3ANITAD

ANDOTOULDITI AWIY-ODT3d

Teoads oy} osm ‘O[qed o1} WOJJ Pnjs ayj dA0WLI 0, ‘N0 Jysrelrs A[quissse
pngs pue o[qed Yooroijoard oyj [nd pue nu arenbs oY} SAOWSI UL, ‘awl)
aures a1} 7e urd oy} uo dn pIs o¢ ISNUI UWIIE JONE3alq 9UL "Pnjs [euuLIaj
3y} Jseleou op[s oyj uo umop ojerd Joxealq ayj M3 pue ojerd Joxealq ayj
SuUpuUNoOwW SMOI0S 991U} 91} SAOWIAX ‘PNJS [BUULII] UIOI} S99139p (6 2IB SPNIs

'6Z6] LHONAJOD—ADIANIG FAILOWOLNY TYNOLLYN

ajeld Supunow jJUSPM SOUBAPE [IjUn JIBUS IOINGIIISIP 9} uIn} o} ALIes
-5929U 9 9SIT IIIM 91 ‘(Juewudinbe pIepuels S} Yoo[oxjoord adA] STUI UIIUM
U0) I0INGLIISIP J2[0IASYD 83 UQ "SUISNOY JOINLIISIP ayj apPIsuj pnjs [eurur
=19] U0 Jnu aIenbs 9AOWRI 01 $E06Z8 'ON J1ed YJUaIMm 3IHI0[0I}09[H TBloads
asn ‘IONQLIISTP 9} WIOIJ IO0[0IJ09[H SAOUWIAX OF, ‘IB2 3aU} IO IO0[0I}09[H
PUEB JOJNQLIISTP SI[JUe 838} USL '}99US BIEP IBD 3} U0 PIJIaI[P SB au[dua
93 WOJJ IOINMIIISIP SAOWAI PUEB USBP 9YJ WOJIJ YIO[0IJOI[H 9UjJ 9AOWDI ‘90TA

-19S 10} UIUS( 89U} 03 IOINGIISIP Y} AOWAI OL—:HOLAGIYLSIA ONIOIAWAS

‘uoryisod ,JO, 94} UL ST Y2JIMs o)
uayMA popunoild aq [[IA A1333eq 9y} A[3091100 padwv(dor jou ST A[quUIasse 3083
-U0d 3y} JI °ISpUj[£0 HO0[ 9y} Ul 9[0Y B Ojuj §JY Sur} OUJ, 'MIIdS [BUTULIS)
ayq 9qrsoddo st Iepup£o 00[ 9y} 03 JXoU 8pIS 9y} uo Sue) [[BwWS 9y} ey} OS
AlquIasse J0ejuod 9[ISSSY 'S}OBIU0D UIJIMS Y] JO JOUJ@ YINO0j j0U SIaop uor}
-jsod uj Supids uwInjel 20 9U} SPIOY YOIUM JOUSBM Joupejal oy} jeyj ure}
~-J20 9¥BUWI UOJIMS Juljquuasseal Ul "}oadsul pue A[qUIesSe J08jU0d dU) SA0UIAI
USYL "958d 3] JO 9apIs 2] uf 30[s pajesuold ayj ur Ja3unid oY) ssexdep pus
U9JIMS 3y} JoOo[Un USYJ, ‘USBP WO A[QUISSSE YIIMS SAOUWAI PUB YOIUIIM

uueds € YA J0U SUMUNOW IAOURY—: MDOTOULOTTI JO AXTIWISSYSIA

:ydexgexed Surmol[ol aUj Ul PooaIlp SB [QUILSSESID
‘3001017991H Ul 9IqnoI} 9ed[pul £959% JI ‘Surrm pue s3ngd jyieds ‘IoInqriisip
‘s108JU0D JoXBaI( ‘[100 ooy ‘AI0joeIs|yes Surjeredo ST JJ0[0I}0S[H 9EBITPU]
§7509 950U} JI 9599 9y} Jeadal puB JIOSULPUOD Y] J9UUOISIT ‘PoIpunoIs io
Palloys a¢ ABUI JISUSPUOD 3Y)} Paxyoo[un YyolrMs ayj} yjim suang dure] oy} II
‘wing jou pmoys dwrel 9y} PINOO[UN YIMS oY} UPM ‘uwing pnoys duef
9] PONI0[ YIIIMS 9y} YIIM 958D Yojims ayj uo jurod 953} puodas ay) aderd
pue (1) 9591 Ul S8 PNjs [BUIUIa) I0INqLIisp ayj uo jurod 9593 suo ade[d ‘2

‘uIng jou
pmoys dure[ 3y} Payo0[ YJIMS U} UYPM ‘wIng pnoys duwef ayj paxoorun
UJJIMS 9] UIIM °PIJ0SUUOISIP SBM PBO[ [[00 aY) UYOIUM UWIOIJ 3SBD II0[0I}
=09 9]} JO 9pIS oY)} U0 [euruwiiaj oy} uo jurod 9s9) Jayl0 ayj} aoeid pue 3uj
-SNOoY JOINLIISIP o} IPISUl PNIs [BUIULId) 9y} uo jurod 9s9] auo 3deld ‘T

:squrod 989) pue durep
' UM §959) SUIMO[[O] 9Y} ojBwW USYJI, ‘sourisqns Surjensul Aue Jo pIeoq
-paeo Jo a%91d B UM $708jU0d uado 00[q J0 uado §}9BIUO0D TrIUN JJBUS JON
-([IISTP 9} WInJ °[100 0} SUIPBI[ 9SBD JI0[0IJ09[H U0 SIIM J09UU0ISIP ISIY

‘erqnox} worjfusy o[qissod IOJ I0[OI}IS[H dYF 159} OL—:ONILOOHS HIAAO0UL

‘Uit [MS 9T HO0[ 07 309[39U 0} IRALIP 8]} I07 orqrssoduwry 91 soyew 2Injeay SIUL
‘paddeus sey joof 8y} ey} pue uorsod uj, ayj Ul SUrBWaI I9pPUI[L2 0o0[ 8yl
78} UIelIad oYBwW 0} AIessadsu A[UO0 ST JI "UOIIUSI 8} S}O0[ PUe IOINGLIISIP
o)} spunoid ‘gojims ayj suado SIUJL, Ul pessaxd ST JOPUIAD 20[ ayj} ‘Uojrusy
9} JOo uInj oJ, ‘PoAOwWAI aq uayj AW A9 9UJ, “UOIJ09UU0I punoid sy} 3ug
~¥ealq pue $}0BJU0D UIIMS aY] Surso[o Surids 9yl £q Jno podI0y ST IAPUI[LD
J00[ 9y} pu® pases[aI SI J20[ 9y} ‘orqissod se 1By S JUSIX 9y} 03} pauwInj
pue J20[ 9Y] U PajIasuf ST A9y 9Y) USUM ‘IOPUIAD OO0 9y} JO JIBaI 9y} uo
PajuUNOUI S| J9BIU0D YIIIMS SL '95BI Y20 9y} ur Surids B JO JUOI] Ul A[193IIp

pojunowr Jopuridd J0O0[ JI9[qWin} B JO SIS[SU0D YIIMS USeP OSUL—:NOLLVAIJO -

UINMS B} punore axm o} aqissodwy SI 4
20UlS POYI0[ ST UOIIUSI 9} Uaym JIed oy} yjm Supradure)] sjuasaid Ar@inios
-gqe SIUL ‘uorsod O, Y} UL ST UDJIAS dY) USUM 858D UIJIMS 8] YSnoiyjp
pepunoad sy Jo9yealq oUJ, 'uonosuuod did srqeAowrar-uou [erads B Aq Jojn
~QLIISIP 913 0} Paud)sey SI UOIUM o[qed STU3 Y3noIy) I0INqrIisip ayj 0} uaiy)
pue YoIIMS aUj YSnolyj uaye) ST [109 9} WOIF Pl Ioxealq auL '9[qed [93)s
paJouwlIe U® U3NOoIYyj [BUWIa} SUSNOY JI0INgrIjsip 9y} 03 pPajosuucd pus.

USep 9y} UO DPIJUNOW UDJMS UOMIUS] U S| HIO[0INS[A 9UL—:NOLLITHOSAA -

A00TOILOTTH ANWHI-OD'THA

Le~d 3dOvd




Pack E-40

ELECTROLOCK

TYPE 5B

ELECTROLOCK -TYPE. 5B.

LOCKED POSITION - Ignition Off. ®

GROUNDING CONTACT, INSULATION WIPER CONTACT
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Connections:—The Type 5-B Electrolock has three connections on the side of the
case. The ignition feed wire from the ammeter is connected to the terminal near-
est the front or lock cylinder end of the case, The ignition coil lead and all ac-
cessories such as gasoline gauges or temperature indicators are connected to the
middle terminal. The breaker lead from the coil is connected to the third terminal
and the breaker circuit is completed through the armored cable to the terminal on
the side of the distributor housing.

Servicing Distributor:—To remove distributor from car, unlock Electrolock, discon-
nect wires from side of case and remove Electrolock from mounting on dash. Then
remove distributor from engine as directed on car data sheet. Lift out entire dis-
tributor and Electrolock assembly and remove to bench for distributor tests or
repairs.

Trouble Shooting on Car:—Disconnect all wires on side of lock case and block open
distributor contacts with a piece of cardboard or turn cam until contacts open.
Then make following tests with six volt lamp circuit and test points:

(1) Place one test point on the primary terminal inside the distributor and place
the second test point on the lock case. With the switch locked the lamp should
burn. With the switch unlocked the lamp should not burn.

(2) Place one test point on the primary terminal inside the distributor and place
the second test point on the No. 2 (or center) terminal of the switch. Unlock the
switch, push the lock cylinder in half way and release it. The lamp should not
light during this movement of the lock cylinder.

(3) Place one test point on the lock case and place the second test point on the
No. 3 (or last) terminal. With the switch locked the lamp should burn. With
the switch unlocked the lamp should not burn. If the lamp burns the Electrolock
is grounded or the condenser is shorted or grounded. Disconnect condenser and
repeat test,

If these tests indicate Electrolock is operating satisfactorily look for ignition
trouble in the coil, breaker, distributor or spark plugs. If tests indicate trouble in
the Electrolock, disassemble, examine and repair Electrolock as directed in the fol-
lowing paragraph.

SERVICING ELECTROLOCK :—Unlock Electrolock and remove from dash mounting.
Disconnect all wires from case. Then take out small set screw on side of lock
case and take out lock cylinder. Remove the coil spring directly behind the lock
cylinder and pull out metal wedge holding bakelite terminal block in position.
With terminal screws removed, the part of the bakelite piece in which the terminal
screws are located can be pushed into the lock casing and the lock casing can
then be slid back on the cable allowing the switch to be inspected. Any trouble
in the switch due to broken parts can then be discovered. New parts for replace-
ment can be obtained and the lock repaired.

If the lock cylinder does not work freely because of dirt in the lock case, the
lock cylinder should be removed and cleaned off. Do not put oil or grease in the
lock cylinder. If tumblers stick use graphite. In assembling Electrolock make cer-
tain that all terminals are insulated down to the screw’ heads to avoid possibility
of short circuits.
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Pace E-41

ELECTROLOCK
TYPE 9

. TYPE 9-A
DESCRIPTION:—The Type 9 Electrolock differs from the Type 5 in that the

lock cylinder does not spring out as the switch is unlocked and has simply
a one-quarter turn rotary movement. The key hole in the lock is vertical
with the switch locked. To turn on ignition, the key must be inserted and
turned to the right. The key may then be removed as the switch locks au-
tomatically when the ignition is turned off by turning the lock cylinder
back to the vertical position. The Type 9-A Electrolock has one terminal on
the side of the case. This should be connected to the ignition coil and the
other coil terminal should be connected to a ‘hot’ terminal of the car wiring
circuit ordinarily the discharge side of the ammeter. The Electrolock is co-
incidental in operation, grounding the coil and breaker through the switch
mounting on the instrument board and the cable attachment on the dis-
tributor when the switch is turned off. No provision is made for the con-
nection of gasoline gauges or other accessories to be controlled by the
ignition switch and if devices of this kind are installed they must be pro-
vided with a separate switch, or a Type 9-B Electrolock installed.

To Remove Electrolock from Distributor. The Type 9 Electrolock is fitted
with a ‘serviceable timer end’ and the Electrolock and cable assembly can
be removed from the distributor housing and replaced. To remove the snap
terminal assembly (distributor housing assembly) from the Electrolock, first
remove snap terminal assembly and cable from distributor. Then cut the
terminal post to remove the grounding cup and insulating washer. This
will expose the timer end nut which is staked in place. Unscrew the nut,
using the special spanner wrench designed for this purpose (see illustra-
tion). The snap terminal assembly can then be removed with the timer end
lock ring attached to the terminal stud. In reasembling a new terminal
stud and lock ring must be used. The timer end contact spring assembly
on the cable can also be disassembled by using the special wrench to un-
screw the nut. In reassembling, replace parts in the same order, making
certain that the insulating washers are in place and stake nuts to prevent
their working loose in service.

SERVICING ELECTROLOCK:—The Electrolock can be disassembled for inspec-

tion and service by turning the lock cylinder to the unlocked position and
then removing the small scréw in the side of the case. The lock cylinder
can then be withdrawn, exposing the switch. Parts are available for re-
placement and repairs can be made.

Trouble Shooting. Use 2 lamp and test points to check Electrolock switch
circuits. Disconnect wire at terminal on side of case and block open breaker
contacts. Place one test point on primary terminal inside breaker case and
the other test point on the terminal on the side of the case. The lamp
should light with the switch unlocked and should not light with the switch
locked. If test lamp indicates switch circuits are not being completed cor-
rectly, the lock cylinder should be removed and the switch inspected. With
one test point on the primary terminal inside the distributor housing place
the second test point on the lock case. The lamp should light with the
switch off or locked and should go out when the switch is unlocked.

If the lamp remains lighted with the switch unlocked, the Electrolock is
grounded or the condenser is grounded. Disconnect the condenser and re-
peat the test. If this indicates that the condenser is at fault it should be
replaced. If these tests indicate that the Electrolock is all right and igni-
tion trouble continues, check the ignition coil, breaker contaects, distributor,
spark -plugs and spark plug cables.

TYPE 9-B

DESCRIPTION:—The Type 9-B Electrolock is similar in design to the Type 9-A

except that it is provided with three terminals on the side of the case and
should be used when gasoline gauges or other accessories are used which
must be controlled by the ignition switch. The ignition lead is connected
to one ferminal on the case and the two coil leads are connected to the

other two terminals. The gasoline gauge and other accessories should be
connected to the feed terminal of the coil on the case (and never to the
breaker lead from the coil). The breaker lead from the coil is completed
through the Electrolock armored cable in the usual manner and the coil
and breaker are grounded when the switch is locked.

TYPE 9-A.
DISTRIBUTOR.
KEY. ELECTROLOCK 9 SNAP TERMINAL.
ARMORED, CABLE,

&3))
=]
R

I.l'

UNLOCKED POSITION. LOCKED POSITION.
JUMPER CIRCUITS THROUGH
3 SWITCH
—TO TO
BREAKER BREARKER. ¢
@ %, 7. \N ARMORED ADVANCE ARMZ
< A CABLE).
"\ LEAD FROM cOIL—
TYPE 9-B.
DISTRIBUTOR.
ELECTROLOCK, (3 SNAP TERMINAL.
Q ARMORE D CABLE.
«
e O
UNLGCKED POSITION . LOCKED POSITION.
B, _ FROM BATTERY.~ )

— = TOBREAKER

THROUGH ¢ @
ARMORED CABLE.

| e

IGNITION COIL.

BATTERY. GAS%LINE GAUGE.

SERVICING DISTRIBUTOR AND ELECTROLOCK:—The Electrolock is removed
and serviced in exactly the same manner as the Type 9-A. In making tests
with lamp and test points, disconnect wires at Electrolock terminals and
use terminal marked ‘Coil’ In rewiring ignition circuit make certain that
all leads are insulated down to the screw heads to avoid any possibility of
short circuit to the case. Never use grease or oil in the lock cylinder., If
the tumblers stick a small amount of graphite may be used on them.
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Pace E-44

SHALER CO-INCIDENTAL IGNITION LOCK

SECOND TYPE

DESCRIPTION:—The Shaler Co-incidental Ignition Switch consists of an upper
assembly composed of the lock cylinder and ignition switch of molded bake-
lite enclosed in a pressed steel case, a cable contalning six conductors all
insulated from each other, and a frap assembly mounted on the side of the
distributor housing. The cable connects the Upper switeh assembly and the
Trap assembly. The switch assembly has four terminals connected as shewn
on the diagram. Three of the wires from the switch, the breaker lead, the
ground wire and a live wire which is connected to the live terminal at the
switch but is insulated at the other end of the cable, are contained in the
cable. The other three wires in the cable are connected to the trap mech-
anism on the distributor but are insulated at the upper end of the cable.
The trap mechanism consists of a ground spring which is normally held
out of contact by a ribbon. This ribbon is stretched across a nichrome
resistance wire which is connected to the frap wires. When the trap wires
are energized the heated resistance cuts the ribbon and allows the ground
spring to ground the distributor.

OPERATION:—Normally, the Shaler Co-incidental Switch acts as an ignition
switch grounding the breaker at the trap mounting on the distributor hous-
ing when the switch is in the ‘Off’ position. "With the switch ‘Off’ the cir-
cuits through the switch are as follows: (1) Terminal 2 disconnected al-
though the live wire in the cable is always in circuit since this terminal is
connected to the car battery through the ammeter. (2) Terminal 4 discon-
nected. (3) Terminals 1 and 3 connected—this means that both the coil and
breaker are grounded. With the switch ‘On’ the circuits through the switch
are as follows: (1) Terminal 1 disconnected. (2) Terminal 3 disconnected—
this means that the coil and breaker are in series but are not grounded.
(3) Terminals 2 and 4 connected—this provides current for the ignition coil
and any accessories such as gas gauges or temperature indicators which
may be used on the car and which should be connected to terminal 4 of
the switch. The live wire in the cable is of course in circuit.

The theft-proof feature of the lock lies in the fact that the grounding of
the breaker and coil occurs at the distributor and cannot be relieved by dis-
connecting the switch assembly at the dash. This means that the cable
must be cut. However, in cutting the cable contact is certain to be made
between the llve wire and one or more of the trap wires which are inter-
wound with the other wires in the cable. This supplies current to the trap
mechanism and the ground spring permanently grounds the breaker. This
ground can only be removed by removing and replacing the trap mechan-
ism. Still further protection is afforded in that even if the hot lead was
disconnected at the ammeter before the cable was cut so that the trap
mechanism was not operated in cutting the cable, it would still be neces-

: sary to sort out the breaker lead from the other wires in the cable in con-

| necting a new coil in the ignition circuit. There is an even chance that
one of the trap wires would be selected so that the trap mechanism waild
be operated when the current was turned on.

The key is inserted in the lock and turned to unlock the switch when
the ignition is turned on. The action of cutting off the ignition locks the
switch so that it is impossible for the car operator to forget to operate the
lock.

TROUBLE SHOOTING:—To test Shaler Lock for ignition trouble, use a lamp
and test points and make the following tests:

(1) Disconnect the ignition coil and gas gauge and turn the distributor
shaft until the breaker contacts open or block contacts open with a piece
of cardboard. Then place one test point on primary terminal inside dis-
tributor housing and place the other test point on the ammeter terminal
from which the lead is taken to the switch. With the switch locked or in
the ‘Off’ position the lamp should not burn. With the switch in the ‘On’
position the lamp should burn.

BATTERY

(2) Then place one test point on primary terminal as In test (1) and
ground the other test point by touching it to the distributor housing or
engine block. With the switch in the ‘On’ position the lamp should not
burn. With the switch in the ‘Off’ position the lamp should burn. If the
lamp burns in the ‘On’ position disconnect the condenser and repeat the
test. If the lamp still burns the trap mechanism is defective. If the lamp
does not burn the condenser is shorted or grounded.

Fei-\0Q0.

KEY. LOCK CYLINDER.
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(3) Place one test point on ammeter terminal connected to switch and
touch the other test point to the brown wire connected to the ignition
coil. With the switch in the ‘Off’ position the lamp should not burn. With
the switch in the ‘On’ position the lamp should burn.

If these tests indicate the switch is operating satisfactorily, check the
ignition coll, breaker contacts, spark plugs and high tension wiring for

defects causing the ignition trouble.
NaTioNAL AUuToMOTIVE SERVICE—CoPYRIGHT 1929.
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Pace E-46

FIRST TYPE ' .
: s— io the pump is controlled entirely by the hydraulic
clectric motor. The bellows are made of metal with reinforced and soldered REGE&&E?% &T};a:gﬁztni: tl?sfz ﬂoat?cha?nbcr of the carburetg;. yWheu the float
ﬂanges and it is claimed that they will outlast the ordinary life of an automobile valve closes with the float chamber filled with gasoline the hydraulic pressure in
engine. No lubrication or service adjustments are necessary. the line_prevents the pump completing its delivery stroke and the contacts remain
open. ﬁ'le pump thus remains inoperative until gasoline is drawn from the car-
INSTALLATION: —The pump should be mounted as near the carburetor as is prac- buretor float chamber and does not draw any current even though the ignition
tical and approximately on the same level. Wherever possible mount the pump switch is on. The pump can only operate while the engine is running unless there
directly on the carburetor bowl. Both suction and delivery lines of the pump are

th V4 mch P s on, e is a leak in the line.

tapped with ’/g inch standard pipe thread and suitable fttings are provided for = i
moun:gng.) F orzg?unftmg on _chizsms or engine special brackets 266 (for horizontal CAP‘:E;E&“TI}ECESA:E:?&IE (!-2'::3 ,;%5;5 :ﬁﬁrﬁerﬁh&: olzt:t tliﬁnp?;};fratil’]-’ aatlllcf):]:
Ezoﬁolngtedor (;5 &Ferll_::ca EPunl!ﬂg Tjre proﬂdgd. The pump should ot at full load. On larger engines or wﬁere a very even flow of gasoline is ﬁesired
For siEnle uﬁ?t 'f:nWO ¢ as has 115 “t’lh teg Itoi1 amplify hthe so.ung of 3!331'3“’-;“- two, three, four, five or six units may be operated in parallel on the same feed
inch t f f lloun b Iess | AL 2 gallons perThows s desited e b4 and delivery lines. In this case each unit operates independently. A five unit or
i:r'l:r Dﬁpig:% o:-’rnzo Sgir;n?::é:ﬁ:.ﬁonf 11:};&1 IC: p;trmlt/j; li;cc}]fs;;g ?ﬁ:ea%/{l?a;?; oli d;ubucl)g:; Quintette installation will pump 35-40 gallons Fer hour drawing approximately 2
Triplex or Quad justallations wse two 5 /é inch tubes GF ane Vs inch tubs st Vs amperes at 6 volts. Other units are designed for 12 and 32 volt installation.

inch pipe thread manifolds. On Quintette or Sextette installations use twodj TROUBLE SHOOTING:—Installation Test. When installing pump partially drain car-
inch tubes with V4 inch pipe thread manifolds. On multiple installations each buretor bowl. Then close ignitien switch but do not crank engine. The pump
unit operates independently and is connected in parallel with the others. Connect will operate at high speed for several seconds and should then stop. If pump
the flexible lead to the ignition terminal on the switch or to the switch terminal continues to operate at slow speed this is an indication of leakage in the suction
on the ignition coil. The pump is grounded through the shell. On two wire sys- or delivery lines.

tems or where pump is mounted on insulated base, the mounting bracket must be Test for Gasoline Leakage, This is indicated by continued action of pump
connected to the battery or grounded to the engine block. with engine stopped and with ignition switch on. Check carburetor for leaking

== ; ; : float valv d check delivery line for poor connections. Then check pump for
OPERATION:—When the ignition switch is turned on the pun!%'ls connected to the iezaking SECEER valve. it i e

the battery. Current flows through terminal ‘A’ to contacts which are normally Test for Air This is indicated by noisy or uneven operation of tl;?

® GAP ARIIECAR closed when pump is on suction ’{tqu";' ump. Crank engine and allow it to idle. e pump should operate uniforml
@& The current then flows through coil *C". . ff it speeds up or is noisy, turn ignition switch on after engine has been standing
:I'h’ls causes the coil to pull armature for several seconds but do not crank engine. If there is air in the suction line the
D’ downward expanding the metal bel- pump will vibrate without pumping even after the carburetor chamber is full.
lows and drawing gasoline from the stor- e gasoline tank must be full in making this test.
age tank thm“fh t.he, inlet passage ‘E Test for Clogged Line. With pump operating and engine idling watch the dash
and suction valve ‘F’ into the bellows ammeter. The pump normally £aws 12 ampere which may not%e noticeable on
CRRBURETOR chamber. During the suction stroke the dash ammeter. If needle vibrates noticeably with each stroke check the gasoline
comecnyy  contacts are kept closed by the magnetic line for clogged openings and clean all screens.
H-gewows  action of a steel sleeve in the coil which Multiple units shoulcF be tested individually by disconnecting lead wires and
connecting one unit in the circuit at a time. Actual capacity of unit can be tested
by placing container under delivery port and turning on ignition switch. The
unit will pump at full capacity until the switeh is turned off.

SERVICING:—The large filter screen i the air chamber above suction valve should
be cleaned when the test indicates a clogged line. Remove the cap on top of
Grinond S€S UP a current opposite to that of the unit and remove screen for cleaning. In reﬁlacmg. carefully shellac cap gasket
; rimary when the primary circuit is before replacing cap. If the suction valve has been removed, replace spring in
Eroken, This eliminates arcing. The open- pronged cap with small hole up and regldace valve inserting the valve boss in the
ing of the contacts completes the suction hole. The polished side must be up. ake certain that cork gasket is in place

stroke and the ?ring ‘G’ then forces the and snap cap over end of valve cage. The cap must be tight.

gnna!h.lre Ie lCOHapsl:]lghthe b“i".ll"“'.s' SEDIMENT TRAP:—A special sediment traE has been designed for mounting on de-
uction valve closes and the gasoline In livery side of pump. It is fitted with a fine mesh brass screen and separates water
and sediment from the gasoline. It also acts as an expansion chamber assuring

an even flow of gasoline to the carburetor. The pump may be mounted directly .

DESCRIPTION:—The Autopulse consists of a bellows pump operated ‘13' a new design

GASOLINE
TANK
CONKECTION

/
STRAINER ®

tends to move upward stressing the spring
under the lower contact and holding the
contacts closed. When the armature hits
the spring the contacts open. Arcing of
-© the contacts is prevented by a special
i short-circuited secondary winding whic

the bellows is forced through check valve ‘H' and delivery passage ‘I’ to the float
chamber of the carburetor. When the delivery stroke is completed contacts ‘B’
close and the cycle is repeated.

on the side of the sediment trap.

NaTIONAL AUTOMOTIVE SERVICE—COPYRIGHT 1929.
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Packe E-47
AUTOPULSE

SECOND TYPE

. DESCRIPTION: —The Autopulse consists of a bellows pump operated by a new de- mature hits the spring the contacts open and primary circut is broken. A special

design electric motor. The bellows are made of metal with reinforced and soldered design short circuited secondary coil prevents arcing at the contacts. The drivin

flanges and it is claimed they will outlast the ordinary life of an automobile engine. spring in the coil core then forces the armature upward collapsing the bellows an

No lubrication or service adjustments are necessary. forcing the gasoline through the check valve and outlet passage to the carburetor

) S ” bowl. %Jhen the delivery stroke is completed, contacts close and Autopulse repeats
INSTAIéLATION:-—Tlhe pun;lp shouldl be Imo{l‘i?}:ed as near gie carburetﬁr as is pzlgcucixl suction stroke.

and approximately on the same level. erever possible mount the pump directly 5 . ¥ 4 b

= thsiarburetog Lok Both suctin sud delivel:y lines of the pump are tapped REGULATION:—The operation of the pump is controlled entirely by the hydraulic

For pressure of the gasoline in the float chamber of the carburetor, When the float
valve closes with the float chamber filled with gasoline the hydraulic pressure in
the line prevents the pump completing its delivery stroke and the contacts remain
open. ¢ pump thus remains inoperative until gasoline is drawn from the car-
buretor float chamber and does not draw any current even though the ignition
switch is on. The pump can only operate while the engine is running unless there

with 14 standard pipe thread and suitable fittings are provided for mounting.
mounting on chassis or engine special brackets 266 (for horizontal mounting), or
267 (for vertical mounting) are provided. A special rubber insulated bracket is
supplied for mounting on wooden dash to eliminate sound. For single until mount-
ing where less than 5 gallons per hour is desired, use V4 inch tubing for all con-
nections. If full capacity is

didiiel) wia S8 Snck ibise: :-':: :f-ftw‘ﬁ is a leak in the line. :
For Duplex or two unit instrj- CORK GASKET. CAPACITY:—The Autopulse draws .25-5 amperes at 6 volts when operating at full
lation, use V4 or 14 inch pipe % % capacity. It is normally rated at 5 gallons per hour but will pump 7-8 gallons at
thread manifolds. On Triplex VAR i GLAsS. full load. On larger engines or where a very even flow of gasoline is desired twe
or Quad installations, use two 7 < three, four, five or six units may be operated in parallel on the same feed and de-
5/16 inch tubes or one 34 % 2 g RS A livery lines. In this case each unit operates independently. A five unit or Quin-
inch tube with 14 inch pipe 2 CHANBER tette installation will pump 35-40 gallons per hour drawing approximately 2 am-
threasd manifolds. F)n Quintette 7 % peres at 6 volts. Other units are designed for 12 and 32 volt installation.
or Sextette installations, use P == v TROUBLE SHOOTING :—Installation Test. When installing pump, partially drain car-
two 34 inch tubes with /4 inch 2% 2 o b buretor bowl. Then close ignition switch but do not crank engine. The pump
pipe thread manifolds. On P2 P EILTRR SASE will operate at high speed for several seconds and should then stop. If pump con-
m‘-'ltllile 1_115;:trallahémst’eaché|n§t % 7 INLET TO CHAHBER. sglues toloperate at sﬁow speed this is an indication of leakage in the suction or
operates independently and is % o ivery lines.
“ e i s . : 3
E?ﬁl;?te%;znggfal{ﬁt wﬁ?xigi: i 3 § 02 RGNS Test for Gasoline Leakage. This is indicated by continued action of pump with
lead to the ignition terminal % % engine stopied and with ignition switch on. Check carburetor for leaking float
on the switch o1 "to . the switeh 72 % valve and ]c eck delivery line for poor connections. Then check pump for leaking
terminal on the ignition coil, 7 %7 suction valve.
The pump is grounded through /o7 7R con siiclsdd Test for Air Leakage. This is indicated by noisy or uneven operation of the
the shell. On two wire sys- BER GASKET: ump. Crank engine and allow it to idle. 'ﬁ'le pump should operate uniformly.
tems or where pump is mount- eceece il ff it speeds up or is noisy, turn ignition switch on after engine has been standing
ed on insulated base, the & 7 R for several seconds but do not crank engine. If there is air in the suction line the
mounting  bracket must be g g pump will vibrate without pumping even after the carburetor chamber is full. The
connected to the battery or & Eeelve gasoline tank must be full in making this test.
grounded to, the ‘engine block. * Eﬂl‘& Test for Clogged Line. With p operating and engine idling watch the dash
OPERATION:—Pump is connected & oUrLer. ammeter. The pump normally dgaws 14 ampere which may not be noticeable on

to the battery when the igni- 2 g Fweth dash ammeter. If needle vibrates noticeably with each stroke check the gasoline
tion switch is turned on. Cur- i AL Lows. line for clogged openings and clean all screens. Multiple units should be tested
‘rent flows from terminal on ——— AsS5-SueTiote individually by disconnecting lead wires and connecting one unit in the circuit at
side of case through primary a time. Actual capacity of unit can be tested by placing container under delivery
winding to contacts which are 55'F- coNTACT port and turning on ignition switch. The unit will pump at full capacity until the
normally closed on suction %'c‘-nl:.lmns. switch is turned off.
stroke _ﬁll'ld g_liménds through i SERVICING: —If Auto;ulse fails to ﬁump with carburetor bowl empty, and pump prop-
caste. de' ol draws the d.""‘ = @ erly connected and grounded, check outlet valve by mlsu’ﬁ; valve off seat and ro-
ﬁl_‘a u’:ell ow?lwarb exlglag ng ==/ tating with a_pen knife inserted thrmifh outlet passa;e. en blow through pump

7 l-e Ogs San ker}?n Sul SECOMDARY from inlet side. If obstructed take off filter base and press gently on suction valve
fa“‘ Ine ﬁlom tank through in- ST, to test for gummed seat. To assemble suction valve after removal, place spring in
‘ﬁ:_ 1°h £ ter chamber then PRIMARY COM. retainer with small hole up. Place valve over spring, polished side up, with boss
through filter screen and suc- —_— L on lower side of valve in hole on spring. Then snap retainer over valve cage and
tion valve to bellows chamber. : replace in chamber with cork gasket under cage flange. The delivery valve screw
a;"'ﬁpi“ﬁg‘; d‘r’t‘l':’ke ct‘?nt“t; should not be removed as valve can be checked through outlet passage.

Ctl

steel sleeve in theycgil (:\lrlhizh FILTER:—A fine mesh screen filter is enclosed in the glass chamber on top of the
stresses the spring under the : FIBER GASHET. unit. To remove filter, take out cap screw and lift off glass cover. e filter

lower contacts. en the ar-
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Pace E-49

STEWART WARNER FUEL PUMP
MODELS 383 AND 403

DESCRIPTION:—The Stewart Warner Fuel Pump is a mechanical diaphragm

pump driven from the cam shaft of the engine and designed to deliver gas-
oline from the fuel tank at he rear of the car to the float chamber of the
carburetor. A filter and glass sediment bowl are incorporated in the supply
line of the pump so that all fuel passes through the glass bowl and then
through a fine mesh strainer before it enters the pump chamber. From the
pump chamber it is forced to the carburetor bowl, maintaining a constant
supply which is designed to be in excess of the actual requirements of the
engine. There is an air dome on the pump directly over the outlet valve
which relieves the carburetor float valve of excessive pressure on the deliv-
ery stroke of the pump by allowing the air in the dome to be compressed.

OPERATION:—On the suction stroke of the pump the special cam on the cam-

shaft forces the lever ‘B’ down, drawing the pump shaft and diaphragm
downward. This creates a vacuum in the pump chamber ‘E’' which opens
the inlet valve ‘F’ and causes gasoline from the fuel tank at the rear of the
car to flow through the inlet ‘3’ into the glass reserve bowl or sediment cham-
ber and then through the filter screen ‘H’ and the inlet valve to the pump
chamber. As the camshaft rotates the pump lever moves upward through
the action of the spring ‘N’. This allows the driving spring ‘O’ to force the
diaphragm upward closing the inlet valve, opening the outlet valve ‘K’ and
forcing the gasoline out through the outlet to the earburetor. Air and gas-
oline vapor are compressed in the air dome during this delivery stroke and
expand during the subsequent suction stroke so that the flow of gasoline in
the line is kept more uniform and the rate is increased about twenty five
per cent. When the diaphragm reaches the top of the stroke the outlet
valve closes and the inlet opens and the cycle of operations is repeated.
The pump is designed to operate at a maximum pressure of 2.5 pounds per
square inch. The actual flow of gasoline to the carburetor is controlled by
the carburetor float valve. When the float chamber of the carburetor is
filled the float closes this valve. The back pressure of gasoline in the line
(when it has built up to 2.5 pounds) is then sufficient to hold the dia-
phragm at the bottom of the stroke against the pressure of the driving
spring. The pump lever continues to move with the action of the cam as
long as the engine is running but the pump shaft moves freely in the dia-
phragm guide ‘I” until sufficient gasoline in the carburetor bowl is used so
that the driving spring can force the diaphragm up on the delivery stroke
when the pumping action begins. The spring ‘N’ is used only to keep the
pump lever in contact with the cam on the camshaft.

TROUBLE SHOOTING:—If the pump fails to deliver gasoline to the carburetor,

disconnect delivery line and watch pump action while turning the engine
over with the starter. If gasoline spurts from the delivery tube, the line to
the carburetor is clogged or the carburetor needle valve is clogged. Observe

“breather hole in pump housing. If gasoline flows from this hole, the pump

diaphragm is cracked and must be replaced. Disconnect supply line to gas-
oline tank and check for stoppage by blowing through the line. Then ex-
amine inlet and outlet valves, clean valves and valve seats and check valve
springs. If the valves are warped or gummed, replace valves using new
gaskets under the valve retaining nuts. Draw nuts down tight and tighten
diaphragm screws. Clean out vent hole in pump housing to prevent back
pressure in pump. If this does not correct trouble, remove pump from en-
gine and test by connecting short pieces of rubber tubing to the inlet and
outlet. Immerse the inlet tube in a glass of gasoline and operate pump by
hand. Gasoline should spurt out of the outlet tube. If the pump does not
operate it will be necessary to disassemble and examine the diaphragm and
diaphragm driving spring. A weak spring or cracked or leaky diaphragm
must be replaced.

To Replace Diaphragm:—Remove the pump cover by taking out cap
screws. Unscrew the nut holding diaphragm on pump plunger using a sec-
ond wrench to hold the large hexagonal nut from turning (this is very
important to prevent tearing diaphragm and injuring pump). Remove old
diaphragm and lay four pieces of diaphragm material in position on the
spring retainer. Insert two cover screws to line up holes. Then place the
two washers on the diaphragm, lining up the keyways in the washers and

diaphragm with the key on the pump plunger stud. Compress driving
spring by forcing these parts down on the stud until they seat properly
with the key engaged in the keyway and screw the retaining nut down
(holding the large hexagonal nut with a second wrench to prevent turning).

=115,

MODEL H03. |
OUTLET. ]
DIAPHRAGHM.

A -COVER SCREW.
B-PUMP LEVER.
C - DRIVING CAM.
D - PUMP SHAFT.
E - PUMP CHAMBER.

F - INLET VALVE.

G - CONNECTING LINK.
H - FILTER SCREEN.

J = INLET,

K - OUTLET VALVE .

N - LEVER SPRING.

O - DRIVING SPRING.

T - DIAPHRAGM GUIDE,,

MODEL 383.

VALVE CHB.

.....

CAMSHAFT.
ENGINE PAD

GASKET

Then place the pump cover on the diaphragm and engage the cover screws.
Turn these screws down about three threads and then flex diaphragm by
pushing the pump lever toward the pump as far as possible. Hold it in this
position while the cover screws are tightened. This is very important to
allow the proper pump action. In replacing the pump on the engine make
certain that he gasket is in place between the pump and the engine pad.
The pump will prime itself in approximately 20 strokes or 40 R.P.M. of the

engine.
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Pace E-52

K-S ‘TELEGAUGE’ FUEL GAUGE

DESCRIPTION:—The K-S Telegauge is a hydrostatic gasoline gauge. The gauge

actually measures the pressure due to the weight of the gasoline in the tank

" on-a.column of trapped air in the tank unit of the gauge. This is recorded

by the height of the liquid column in the dash unit of the gauge. Since
the height of the column depends upon the height of the gasoline in the
tank the dash unit is calibrated to read directly in gallons. It should be
remembered that there are three distinet units to the gauge; the dash unit
or recording unit, the tank unit or pressure unit, and the air line which

line should then be dried out by connecting the dash end to a hand pump
and pumping approximately 40 full strokes of air through the line. This
should be done whenever the air line is disconnected for any reason. Do
not use the air compressor line as the pressure will be excessive. Check the
dash unit to see that it has held the reading. If it does not, the dash unit
must be replaced. Test the air line for leaks by disconnecting at both ends
and plugging the gasoline tank end and then sucking on the dash unit end.
The vacuum should be sufficient to hold the tongue against the tube for a

' connects them. These will be taken up individually.

Tank Unit:—The tank unit consists essentially of an inverted cup mounted
in the bottom of the gasoline tank and connected through an air-tight tube
to the gauge connection on the top of the tank. The cup is closed by a
‘Plate at the bottom to prevent fuel surges affecting the operation but gas-
oline is free to enter the cup through a hole in the plate. A vent pipe to
protect the gauge against high pressure extends down through the cup with
the lower end (which is open) at the lowest portion of the cupped lower
plate. The upper end is open to the air. It is purely a safety measure and
since the lower end is normally covered by gasoline it has no part in the
operation of the gauge. There is, however, an air supply tube which ter-
minates in a. cup at the upper end in the tank while the lower end is
curved up under the bottom of the cup. This acts to renew the air supply
in the ,cup by trapping gasoline in the upper air cup from which it runs
down through the tube, drawing with it small bubbles of air. These bubbles
find their way into the cup of the tank unit and maintain the air supply.
When the cup is completely filled they escape around the edge and through
the gasoline in the tank.

Air Line:—This consists of an air-tight copper tube connecting the ter-
minals of the tank unit and the dash unit. It transmits the air pressure
in the tank unit to the dash or recording unit where it displaces the red
ligquid in the gauge.

Dash Unit:—The dash unit consists of a glass tube open at the top and
mounted directly behind the face of the gauge so that the height of the
liguid can be seen. The lower end of the tube is connected to a brass supply
tube which is connected at its upper end to the air line from the tank unit.
The whole assembly is thus a ‘U’ tube filled with a red liquid and open to
the air at one end and connected to the tank unit or pressure source at the
other end. When the pressure at both ends-of the ‘U’ are equal, as they
will be when the gasoline tank is empty, the liquid will be of the same
height in the two sections of the ‘U’. This corresponds to the ‘Empty’ posi-
tion of the gauge and the top of the column in the gauge glass should be
opposite the ‘Empty’ figure on the gauge face. Most of the gauges do not
show a ‘0’ or empty position and the gauge will read ‘R’ indicating the
reserve supply at the lowest position of the liquid.

OPERATION:—As the tank is filled with gasoline, the pressure of the gasoline
tends to displace the air in the tank unit cup, driving it through the air
line to the dash unit. Here it unbalances the two liquid columns, driving
the liquid down in the supply tube and up in the gauge glass. The gauge
is calibrated to read directly in gallons.
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T minute. If it does not, the line leaks and should be replaced. Then connect
SERVICING:—The liquid in the dash unit should be opposite the lowest mark ;

on the gauge with the air line disconnected at the top of the supply tube.
To check, disconnect the air line and note the reading. The level of the liguid
can be adjusted by using a toothpick to absorb excess or by adding addi-
tional liquid. This can be secured from the manufacturer and only gen-
uine King-Seeley Telegauge liquid should be used for this purpose. The air

up the air line, making certain that connections at both ends are tight, and
drive the car to place the gauge in operation. Driving in such a manner
as to cause the gasoline to splash in the tank will hasten the building up
of the air supply in the tank unit cup. If the gauge does not register after

stopped, the tank unit is defective and must be replaced.

a short period of driving and if the reading is not held after the car is .
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NAGEL TEMPERATURE GAUGES

MODELS SC, CM, DM, RP, LP, FH (FORD TYPE)

DESCRIPTION:—The Nagel Temperature gauges are of the electrical type. They

consist of a dash unit or recording gauge calibrated to read in degrees of
engine temperature, an engine unit mounted on the block or in the water
outlet at the front of the engine and exposed to the heat of the engine,
and an electrical connection or conductor between these two units. The
current required to operate the gauge is taken from the battery of the
car and the dash gauge is connected to the ammeter or lighting switch.
The gauge automatically turns itself off when the engine is cold and for
this reason it is not necessary to have a switch in the gauge circuit. All
of the above types except the Model LP are illuminated by a bulb in the
dash unit and a second lead is connected to the tail light terminal of the
lighting switch so that the gauge lamp is lighted whenever the car lights
are on.

OPERATION:—These gauges are of two distinct types, the Resistance type and

the Thermostatic type. The Resistance type was not manufactured after
May, 1929, and all new gauges are of the Thermostatic type. However,
gauges will be found in service which operate on the Resistance principle.

Resistance Type Gauges. The dash unit of this type gauge consists of an
armature to which a pointer or indicator is attached and which is mounted
within the field of the two electromagnets. The current through one of
these electromagnets is constant (with constant voltage) tending to draw
the indicator toward the ‘Hot’ end of the scale. The other electromagnet
is in series with the engine unit which consists of a resistance which has
a very high temperature coefficient of resistance; that is, the resistance -
the engine unit will be very low when the engine is coeld allowing a large
current (relative to the other electromagnet) to flow through the electro-
magnet and drawing the indicator over toward the ‘Cold’ side of the scale.
However, the resistance of the engine unit inecreases rapidly as the tem-
perature of the engine increases, cutting down the current through its
electromagnet and allowing the other electromagnet to draw the indicator
over toward the ‘Hot’ end of the scale, The gauge is calibrated to indicate
‘Hot’ when the temperature of the engine reaches 200°F. (slightly below
the boiling temperature).

NOTE:—On the gauge used on Durant (1928) a thermostat in the engine
unit was set to open the resistance circuit when the engine femperature
reached 207°F. with the pointer 15 inch below the red spot. This caused
the pointer to jump suddenly into the ‘Hot’ section of the dial and clearly
differentiated between the normal and ‘Hot’ readings. These gauges will
indicate ‘Hot’ when the gauge is defective.

Thermostatic Types. The dash unit of this type is simply a miliammeter
which measures the current in the gauge circuit. The engine unit consists
of four thermostats and four sets of contacts with resistances connected
between them. When the engine is cold the circuit is open and no current
flows through the dash unit. When the engine begins to warm up the first
set of contacis close, allowing current to flow through the dash unit and
all the resistance in the engine unit. This causes the pointer to move to
the ‘Cold’ position on the scale. As the temperature of the engine rises,
the thermostat blades close the contacts consecutively, cutting out the resist-
ance by steps and allowing more current to flow through the dash unit.
This causes the pointer to move along the scale. When the fourth thermo-
stat blade closes the contacts all the resistance is cut out of the engine
unit and the pointer moves to the red portion of the scale, indicating ‘Hot’.
The standard setting of these gauges is: ‘Cold’—under 120°F.; ‘Normal—
from 120°F. to 197°F.; ‘Hot’—above 200°F.

SPECIAL NOTE:—The dash units and engine units of the Resistance
Type and Thermostatic Type gauges are not interchangeable. The models
are similar in appearance and the model numbers have been continued
except that the new gauges of the Thermostatic Type are known as ‘Series
T’. The engine units of the Thermostatic Type are equipped with a nut
and binding post instead of the Fahnestock clip used on the Resistance
Type and all Thermostatic Type dash units have a tag attached marked

mounting on the dash, and flush dash mounting. It is very important the
dash unit be properly grounded (Resistance Type—the Thermostatic Type
is not grounded). In steering column mounting it will be sufficient to
scrape the paint from under the mounting clamp band on the steering
column. Where the dash unit is clamped on the dash, the ground will be

taken care of by the mounting clamp screw on metal dash providing the °

screw makes contact with the dash directly.

The engine unit can be mounted in the hose connection at the front of
the engine (the water outlet at the top of the radiator) or directly on the
cylinder block through the use of a special adapter. The hose should be
removed from the engine and cut with the special cutter furnished with
the gauge. The engine unit is mounted on the hose (see illustration) and
grounded to the motor block by a separate ground wire. When the engine
unit is mounted on the engine block, by drilling a 23/32 inch hole and
tapping for a !, inch pipe plug, no separate ground need be provided. The
terminal on top of the engine unit should be connected to the black lead
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from the dash unit. The engine unit ground is very important.

The yellow lead from the dash unit is the feed wire and should be con-
nected to any live terminal of the car circuit, usually the ammeter or feed
terminal of the ignition switch. On illuminated models the third lead, a
green wire, should be connected to the tail light terminal of the lighting
switch so that the gauge lamp will be lighted whenever the car lights are
on. The Model LP is not illuminated and this green wire is not used. The
lamp bulb can be removed and replaced by taking out the two screws on
the back of the instrument, which will release the plate on which the bulb
is mounted.

TROUBLE SHOOTING:—If the temperature gauge does not register correctly,

check the ground at the dash unit and engine and examine connections.
On flush dash mounting type gauges see that connections are properly
made. The engine unit should be connected to the terminal marked ‘E’
and the feed wire to the terminal marked ‘S’. The indicator can be checked
by running the engine with retarded spark with the radiator covered until
the cooling water boils. Check to see if the gauge reads ‘Hot’. If indicator
fails to register, disconnect the lead at the engine unit and ground to the
engine block. If the pointer goes to ‘Hot’, the dash unit is probably all
right. If the dash unit fails to register, it is defective or the lead wire is
open. These instruments cannot be repaired and must be replaced when

‘Series T.
MOUNTING:—Dash units are designed for steering column mounting, clamp
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Pack E-35

NAGEL GASOLINE GAUGE

. ; Model R.K.D.

Electric Gasoline Gauges will be found as standard equipment on a large number Check gauge trouble from the following table:
of passenger car models. These units do not require attention in service other than tests I. Ground in Number 1 line or ground in line at
to locate trouble when the gauge does not register correctly. As long as the gauge . dash terminal or tank terminal.
works properly no attention 1s necessary. Gauge does not give any defi- 2. Open battery circuit caused by open resistance
DESCRIPTION:—The Model RK.D. gauge consists of two parts, the recording gauge nite reading. unit, loose terminal at gauge or switch, or broken

mounted on the dash and the tank unit mounted on the Fasoline tank at the rear
of the car. They are connected by two wires running along the car frame from
the dash to the tank. A lead from the No. 1 terminal of the dash unit is con-
nected to the ignition terminal of the switch or directly to the ammeter through
a special resistance unit. It is important that this resistance be wired in the circuit.

OPERATION:—The gauge is an accurate current balancing device with two coils ‘A’
and ‘B’. A variable resistance ‘C’ in the tank unit is cut in or out of each coil
circuit by the action of the float in the gasoline tank rising or falling with the
gasoline level. The magnetic action of the coils causes the pointer of the gauge
to move from the ‘Empty’ to ‘Full’ as the float rises in the tank. Since one coil

is balanced against the other a variation
of the battery voltage has no effect on
the reading of the gauge and a correct
reading wilgl be obtained with a discharged
battery as well as when the battery is
fully charged. When the gas tank is en-
liref;' empty and the float 1s at its lowest
position the contact arm ‘D’ of the tank
unit will be in position 1 and the resist-
ance ‘E' will be entirely in series with "131}{511;?"03
coil ‘A’ and will be entirely out of the

circuit of coil ‘B’. Coil ‘B’ will thus draw

a slightly greater current from the battery ®
and the greater ma?nelic attraction will

draw the circular solenoid ‘E’ around so TGHITION
SWITCH

that the pointer attached to the solenoid
will register ‘Empty’ on the gauge. As
the gasoline level and the float rise in the
gasoline tank the contact arm ‘D’ moves|/@ @
along the resistance unit cutting the re-
sistance out of the coil ‘A’ circuit and in
the circuit of coil ‘B’. At the top of thel
stroke with the gasoline tank full the con- VBATTERY

tact arm reaches position 2 with the resistance entirely cut out of the coil ‘A’ cir-
cuit and entirely in series with coil ‘B’. At this point the solenoid has reached a
position in coil ‘A’ and the pointer indicates ‘Full’. When the ignition switch is
turned off the gauge becomes inoperative and the pointer may rest in any position.
It will be necessary to switch the ignition on momentarily to secure a gauge read-

ing.
MOUNTING:—It is very important that the wiring of the instrument is exactly as
shown. The gauge will not operate correctly with reversed connections. Both

the dash unit and the tank unit must be grounded. If the gauge is mounted on
a wooden dash it will be necessary to run a wire from one of the mounting screws
on the case to the engine block or to the car frame. The tank unit must be well
grounded to the gasoline tank.

TROUBLE SHOOTING:—Minor adjustments can be made on the tank unit. No at-
tempt_should be made to repair the dash unit and it should be returned to the
manufacturer for re%airs if tests indicate that it is defective. Neither dash unit or
tank unit require lubrication in service. In making tank unit repairs use
to clean parts. Do not use gasoline or oil.
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switch wire.

Gauge registers empty until tank
is nearly full; then no defi- dash terminal or tank terminal.
nite reading. Dash unit is not properly grounded.

. Dash unit is defective.

—
.

Wi

Gauge registers ‘Empty’ with
tank empty and ‘l}’ with dash terminal or tank terminal.
tank full 2. Open circuit in tank unit resistance.

y 1. Reversed connections with battery connected to
Gauge registers ‘Full’ until tank terminal Number 2 on dash unit. Examine tank

is nearly empty. Them mno unit resistance for fused grounded end.

definite reading. 2. Open circuit at Number 1 terminal on dash unit.

3. Dash unit is defective.

Gauge does mot give definite 1. Reversed connections on dash unit with battery

reading with tank empty. connected to terminal Number 1.

Registers ‘34’ with tank 1/ 2. Reversed connections on tank unit. Check tank

f:ill-: ﬁ“l::;'gistm ‘Full’ with unit resistance for fused grounded end.

Gauge registers ‘L5’ with tank 1. Reversed connections on dash unit with battery

empty. Registers ‘Full’ with improperly connected to No. 2 terminal.
tgnk 14 to completely filled. o

tion at dash terminal or tank terminal.

Gauge registers ‘Y5’ at all times. 2. Tank unit is defective. Check for sticking plun-
ger, weak plunger spring or poor centact of

center brush caused by dirt.

Gauge registers ‘34’ with tank 1. Tank unit is not grounded.
empty. Registers ‘Full’ with 2. Tank unit resistance is open at grounded end.
tank full.

1. Loose terminals.
2. Number 2 line broken.

) 3. Tank unit defective. Check for irregular resist-
Gauge inaccurate or erratic. aiu:e winding, poor contact of brush or sticking
unger.

4, F)amp car terminal block.
5. Defective dash unit.

Gauge registers high. Does mot 1. Bent float rod. Float rod should be straight.
reach ‘Empty’ with tank 2. Loose screws holding tank unit contactor in
empty or gauge registers low place. Check to see that contactor is at extreme
and does not reach ‘Full’ with end of resistance unit when tank is empty.

tank completely filled.
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Ground in Number 2 line or ground in line at

Open circuit in Number 1 line or open circuit at

1. Open circuit in Number 2 line or loose connec-
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NATIONAL GASOLINE GAUGE

ELECTRIC AND HYDROSTATIC TYPES

ELECTRIC TYPE

DESCRIPTION:—The National Gasoline Gauge is of the balanced coil type and
consists of a dash recording unit and a tank resistance or variable resist-
ance connected to a float in the gasoline tank. The gauge operates only
when the ignition switch is on and indicates ‘Empty’ with the switch off.
With engine stopped it will be necessary to turn the switch on to secure a
correct reading. The gauge is not affected by changes in battery voltage
and will give a correct reading with a discharged battery.

MOUNTING:—Both the dash unit and the tank unit should be grounded. If
the gauge is mounted on a wooden dash it will be necessary to run a wire
from the gauge case to the engine block or car frame. The tank unit is
grounded through the mounting screws. One wire from the ‘Ga’ terminal
on the dash unit runs to the terminal on the tank unit. A second wire
from the dash unit ferminal ‘IGN SW’ should be connected to the coil
terminal of the ignition switch. Make certain that all connections are tight.

TROUBLE SHOOTING:—If gauge does not register correctly in service, first
check for loose connections at switch, dash unit, or tank unit and check
lines for broken wires. Make certain that both dash unit and tank unit
are properly grounded. Then make the following tests:

Defective Dash Unit. Turn on ignition switch. Remove wire at fank unit.
Gauge should register ‘Empty’. Ground wire to car frame. Gauge should
register ‘Full’. If it does not, the dash unit is defective.

Defective Tank Unit. If the above tests indicate that the dash unit is oper-
ating correctly and the gauge will not operate in service, the tank unit is
probably defective.

Do not attempt to make repairs to either the dash unit or tank unit.
The manufacturer will replace all defective instruments.

HYDROSTATIC TYPE
DESCRIPTION:—The National Hydrostatic Gasoline Gauge consists of a pres-

sure gauge on the dash calibrated to read in gallons of gasoline, an oper-
ating cup or air chamber in the gasoline tank, and a tube connecting the
two units. This tube has a coupling at the dash unit and at the top of the
gasoline tank and these couplings must be tight to prevent any leakage of
air pressure from the system. The gauge line is also connected to the
vacuum tank so that the air is removed whenever the tank operates. This
has the effect of removing any gasoline vapor from the air line, which
would interfere with the correct reading of the gauge. For this reason the
gauge reading will drop back to zero or ‘Empty’ whenever the vacuum tank
operates but the gauge will shortly afterward indicate a correct reading.

OPERATION:—The gauge, air line and operating cup are normally filled with
air. The operating cup is open only at the bottom and the air will be
trapped in the cup by the gasoline in the tank. The weight of the gasoline
will exert a pressure on the air, compressing it slightly. This pressure is
transmitted to the dash unit, which is a pressure gauge, and will be indi-
cated on the scale in terms of gallons of gasoline. The pressure depends
entirely on the height of the gasoline in the tank, increasing from no pres-
sure when the gasoline level is below the boftom of the operating cup to
a greater pressure when the tank is full. Naturally any leak in the air line
will permit the escape of air and the pressure will be lost, causing the dash
unit to register a lower reading than it should.

TROUBLE SHOOTING:—If the gauge fails to register, the trouble may be in

the gauge or dash unit, the air line may be clogged, or the coupling may

be loose. Check as follows:
Testing Dash Unit. Disconnect the air line at the back of the dash unit
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and slip a short piece of rubber tubing over the gauge socket and then
blow through the tubing until the gauge reading is approximately 34 ‘Full’.
Any excessive pressure will destroy the gauge. Seal the rubber tube and
watch to see if the gauge holds the reading. Tap the gauge glass slightly.
If the pointer remains at the 34 mark, the dash unit is operating satisfac-
torily. If the poinfer drops back to ‘0’, indicating that the pressure is being
lost, the dash unit is defective and must be replaced. No repairs are pos-
sible.

To Free Air Line. Disconnect the air line at the dash unit. Remove the

ELECTRIC GASOLINE GAUGE
TNk onir. AND COMBINATION GASOLINE ~OIL GAUGE GASOLINE

TANK UNIT.

ONNECTED DIRECTLY TO _
DASH UNIT EXCEPT ON™
GAS-0ILGAUGES (C).

FLOAT
SELECTOR SWITCH.

af @
[~
BATTERY

TO IGNITION COlL.,
IGNITION SWITCH.

AMMETER.

HYDRO STATIC GASOLINE GAUGE.

AIR LINE COUPLING

DASH UNIT.

AIR LINE

SECTION THROUGH
GASOLINE TANK.

OPERATING CUP
(AIR CHAMBER).

AIR LINE COUPLING

gasoline tank filler ecap. Then blow out the lines with a hand tire pump or
tire air line. Any pressure may be used but the hand air pump is prefer-
able. When the air bubbles through the gasoline in the tank, showing the
air line is open, connect the air line to the dash unit. Use two wrenches
to prevent damage to the dash unit. It will be necessary to run the engine
to free the operating cup from gasoline which fills it whenever the air line
is disconnected.

If the gauge registers less than the actual contents of the tank, it is an
indication that the air line is not tight. Blow out the line and tighten the
couplings, using two wrenches to avoid twisting the dash unit and tank
unit.

If the gauge registers more than the actual contents of the gasoline tank,
it is an indication that the dash unit has been subjected fo excessive pres-
sure. The dash unit must be replaced.
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third brush for current regulation.

DELCO-REMY SPECIAL GENERATOR

_ DELCO COMPENSATING GENERATORS
Description:—These are four pole generators with two main brushes and regular

The third brush shunt field connected
between the third brush and one main
brush is wound on two field poles eith-
er adjacent or opposite as shown in
the illustrations. A straight shunt fleld
called the compensating or stabilizing
field connected between the two main
brushes is wound on the other two
poles. The two fields work together.
One main brush is grounded and the
lead to the relay is taken from the
other insulated main brush.

Operation:—The third brush shunt
field builds up until the peak output
is reached. Above this point the volt-
age at the third brush drops off and
the strength of the third brush shunt
field decreases. The compensating field,
however, continues to increase in
strength which tends to maintain the
field at normal strength regardless of
the armature speed. This compensat-
ing or stabilizing action results in a
very even charging rate at all speeds
above the peak, and the falling off of
the charging rate which is character-
istic of ordinary third brush genera-
tors does not occur.

Performance and Adjustment:—See
specific car data sheets on which these
generators are used for performance
data, adjustment of charging rate and
details of mounting. Compensating
generators are used on the following
cars:

DELCO-REMY SPLIT-FIELD GENERATORS

Description:—These are two-pole generators with two main brushes and third

brush for current regulation. The third brush shunt field connected be-
i tween the third brush and one main
brush is wound on one field pole. A
straight shunt field is wound on the
other field pole. One end of this field
is connected to the insulated main
brush and the other end is grounded
through a thermostat—the circuit be-
ing completed to the grounded main
brush through the frame. One main
brush is grounded and the relay cutout
lead is taken from the other insulated
main brush. The two fields work to-
gether and are wound so that the two
poles are North and South.
Operation:—The third brush shunt
fleld builds up until the peak output
is reached. Above this point the volt-
age at the third brush drops off and
the strength of the third brush field
decreases. At low speeds when the
generator is cold, the straight shunt
field adds to the strength of the fleld.
When the generator temperature
reaches 175 degrees F. the thermostat
in the straight shunt field circuit
opens. The thermostat has no resist-
ance coil and acts as a switch to make
this inoperative at temperatures above
175 degrees. Above this point the gen-
erator operates as a third brush ma-
chine of the consequent pole type with
the one third brush field coil supply-
ing all the field strength. This pro-
vides a higher charging rate at low
speeds and for short rums, and au-
tomatically cuts down the charging

353,370.
TYPE 390.

rate on long tours.

Generator Model Car Model Year Performance and Adjustment:—See specific car data sheets on which these gen-
295 Oldsmobile 30 1925 erators are used for performance data, adjustment of charging rate and
206 Moon A 1925 mounting details. Split-field generators are used on the following ecars:
308 ‘M(nrm A 1925-26-27 Generator Model Car Model Year
325 Diana 8 1925-26-27 352 Oldsmobile E-30 wemeerennnananneeneenne- 1827 First 12000
325 Davis 92,93....... 1926 353 Nash Spec.6 ... gy |
) 370 Cadillac 314 AT TG S 1927
Trouble Shooting:—If the charging rate is below normal and falls off at speeds 370 La Salle 303 cimniaritienannin 1 92T First 12000
above 25 M.P.H. test the stabilizing field for shorted or grounded coils, open 373 Nash Advan. 6.. 1926-27

circuits, or reversed field coil. If the charging rate is below normal but
continues to increase at speeds above 25 M.P.H., test the third brush field
for shorted or grounded coils, open circuit or reversed field coil. Check field
connections and see that they are correct as shown in the illustrations. Test
polarity of field coils around the frame with the generator terminal of the
cutout relay connected to a battery but with the grounded main brush off
the commutator. They should test alternately North and South around the

frame. All other tests may be made exactly as for ordinary third brush
generators.

Trouble Sheoting:—If the charging rate is below normal and falls off at speeds
above 26 M.P.H., test the straight shunt field for shorts or grounds, open
circuits or defective thermostat contacts. If the charging rate is below nor-
mal and drops to ‘0’after a short time, test the third brush shunt field for
shorts or grounds, open circuits, or defective third brush. If the charging
rate is normal but does not drop off after continued operation test for de-
fective thermostat. Do not attempt to repair thermostat. If tests prove
thermostat to be defective, remove and replace unit. All other tests may
be made exactly as for ordinary third brush generators.
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Pack E-61

NORTH EAST LAMP CONTROL GENERATOR

MODEL LAB, TYPE 6620 AND 6564-A, CHECKER CAB AND MACK EQUIPMENT

DESCRIPTION:—This type generator, although it resembles the ordinary gen-
erator in construction (except that there are two terminals ‘0’ and ‘B’ on
the field frame), operates differently than the regular third brush shunt
field control types. The regular shunt field connected between the third
pbrush and the grounded main brush through a field fuse mounted on the
end plate is wound on one field pole. The other pole carries a divided
series field (‘A’ and ‘B’ on the diagram). Both sections of this field are
inoperative at speeds below the relay cut-in point when the lamps are
turned off. When the lamps are turned on, the lighting current from the
battery goes through both sections of the series field, which strengthens the
magnetic field and causes the generator to cut in at a lower speed. The
‘A’ gection of the series field continues to strengthen the magnetic field as
long as the lights are turned on and is inoperative at all speeds when the
lights are turned off. The B’ section of the series field acts to strengthen
the magnetic field when the lights are turned on until the relay cut-out
contacts close and the generator takes care of the lamp load when it op-
poses or bucks the shunt field. This ‘B’ section also bucks the shunt field
at all speeds above the cut-in point with the lights turned off. This tends
to hold the charging rate down with the lights turned off and automatically
increases the generator output when the lights are being used.

ADJUSTMENT :—Generator output can be adjusted in the usual manner by
shifting the third brush. The third brush adjusting screw is located on the
commutator end plate. Turn the adjustment screw to the right or in a
clockwise direction to increase the charging rate and in the opposite direc-
tion to decrease the charging rate.

PERFORMANCE:—With standard car setting, the generator performance is as

follows:
Generator Data—Type 6620
Load Amperes Volts R.P.M.
Lamps off .. 9 8.0. 1620
Lamps on ... . 135 B0 1600
Type 6564-A
Lamps off .. 73 8.0. 1930
Lamps on 13.0. 8.0 1900

RELAY CUTOUT:—Type 20220, Relay is mounted on the generator field frame.
One terminal is connected to the negative main brush and the other relay
terminal is connected to the series field lead. Note that the relay is not
connected to the battery as is the usual practice. The battery is connected
to the ‘B’ terminal on the field frame. Relay contacts close when the gen-
erator voltage reaches 6.75 volts and open with a discharge current of 1-2
amperes when the generator voltage drops to 5.75-6.0 volts. Relay contact
gap is .020-.025 inch. Air gap is .015 ineh with contacts closed.

FUSES:—The shunt field is grounded through a 10 ampere fuse mounted in a
plug on the commutator end plate. No other size fuse should be used for
replacement.
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NORTHEAST RELAY CUT-OUT.

‘LAMP CONTROL GENERATOR
FUSE (ON ENDPLATE).

B TERMINAL

‘L TERMINAL:
(To BATTERY).

(TO LAGHT SWITCH).E7

‘A FIELD
‘B FIELD

WIRING DIAGRAM.
-'I

<

DASH LIGHT

BATTERY

TAIL LIGHT
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Pack E-63

OWEN-DYNETO BATTERY CHARGE
REGULATOR

DESCRIPTION:—The Owen-Dyneto Battery Charge Regulator consists of an

electrically operated thermostatic regulator and a relay cut-out mounted in
a single case which is designed to be mounted on top of the generator. It
is standard equipment on certain models of Owen-Dyneto generators and
can be installed on generators of other manufacture by making minor alter-
ations in the relay mounting and wiring hookup. The regulator permits a
relatively high charging rate without danger of damaging the battery and
automatically varies the charging rate to cover different driving conditions
by permitting the high charging rate over short periods of time or for short
trips and automatically cutting down the rate after the regulator thermo-
stat heats up which will occur on long trips or after the generator has
nearly completed the battery charge.

OPERATION:—The regulator consists of two thermostat arms mounted on a

pivot. The upper arm carries the regulator contacts and has a fine resist-
ance unit wound on it. This resistance is connected directly between the
generator relay terminal in the base of the unit and ground and is thus
connected directly across the main brushes of the generator. The lower
thermostat arm is a compensating unit and carries no winding. It is de-
signed to compensate the regulator for temperature changes. The spring
which normally keeps the regulator contacts closed engages the lower ther-
mostat arm. The two upper terminals of the regulator should be connected
to the field as marked in the illustration. The field resistance is wound on
a spool on the regulator frame and is connected between the two regulator
terminals and across the contacts. It is thus connected in series with the
generator field winding but s short circuited by the regular contacts when
the contacts are closed.

In operation with the regulator contacts closed the generator operates as
a straight third brush shunt machine charging the battery at the rate de-
termined by the third brush setting. Current likewise flows through the
winding on the upper thermostat arm. When the generator voltage reaches
8 volts (cold) or 7.5 volts (hot) this winding heats up causing the arm to
flex and open the contacts which inserts the resistance in the field circuit.
This reduces the charging rate to the finish rate of the battery.

ADJUSTMENT:—The regulator is set at the factory and should not require

adjustment. However, if adjustment is necessary, connect a voltmeter be-
tween the battery terminal of the generator and ground and operate the
generator for several minutes to allow the thermostat winding to heat. The
regulator cover must be in place or the air blast of the fan will prevent the
proper functioning of the thermostat. Then turn the adjusting screw under
the lower thermostat arm clockwise to increase the operating voltage and
counter-clockwise to decrease the voltage. The regulator should operate at
8.0 volts cold or 7.5 volts hot.

INSTALLATION:—The regulator can be installed on practically any generator

after removing the old relay cutout and modifying the old relay mounting
to take the regulator mounting screws. Then connect the old relay lead
from the generator main brush to the terminal in the base of the regulator
unit. Disconnect the generator shunt field ground and bring this lead out
of the generator, drilling a hole through the commutator cover band to
take the wire. Connect this lead to the regulator field terminal. The other
regulator terminal should be grounded through the fuse mounted in the
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regulator cover. On Owen-Dyneto generators or generators with the field
grounded through a fuse mounted on the generator frame, the field should
be disconnected from the fuse terminal and brought out to the regulator
and a second lead should be brought out from the fuse terminal to the reg-

GENERATOR FIELD TERMINAL.

GENERATOR FIELD
/ GROUND (THROUGH

FUSE IN COVER).

REGULATOR THERMOSTAT ARM.
) OPERATING

RELAY MOUNTED __
ON BASE DIRECTLY

BEHIND REGULATOR, THERMOSTAT

 ASSEMBLY PIVOT.

COMPENSATING

BATTERY i:ﬂHECTION. THERMOSTAT ARM,
FRL ; INSULATOR.

BASE PLATE

GENERATOR CONNECTION.
TO RELAY CUTOUT.

OWEN-DYNETO g
BATTERY CHARGE REGULATOR

WIRING DIAGRAM.

BATTERY

GENERATOR

ulator ground terminal. On generators with the field grounded through a
thermostat, it will be necessary to take off the resistance connected across
the thermostat contacts and then render the thermostat inoperative by

bending one arm back so that the contacts are permanently open.

NatioNAL AuToMOTIVE SERVICE—COPYRIGHT 1929,
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Pace E-65

OWEN-DYNETO STARTER-GENERATOR
TYPES KB-873, KB-897, KB-878 AND KB-890 -
OUTBOARD EQUIPMENT ON JOHNSON, CAILLE AND OUTBOARD CORP. ENGINES

-

MOUNTING :—The starter-generator must be disassembled before it can be re-

moved from the engine. To remove starter-generator, perform the following
operations in order:

1. Remove the cover. Take out the six screws that hold the cover in
place on the field frame (Types KB-878, 890) or loosen the clamping screw
(Types KB-873, 897). Raise the cover slightly and disconnect the spark
advance control wire from the ignition mounting plate and the ignition
coil lead from the breaker assembly. Then lift the cover from place.

2. Remove the ignition unit. Mark the position of the breaker plate on
the armature (so that it may be reassembled in the same position without
disturbing timing). Insert a screwdriver through the opening of the breaker
plate and take out the six screws mounting the ignition unit on the end
of the armature shaft. The ignition unit may then be liffed off.

3. Remove the hand cranking pulley (Types KB-873, 897, used on Johnson
engines only). On the Type KB-873 the pulley is mounted on a split sleeve
which screws into the armature hub and is held in place by a taper plug
in the armature hub. The taper plug is locked in place by a nut on the
stud which projects up through the pulley from the plug. To remove this
type pulley, loosen the nut on the stud in the center of the pulley and tap
stud down to loosen the taper plug. The pulley can then be unscrewed.
The split sleeve has a right hand thread. On the Type KB-897 the pulley
is mounted on a stud which is mounted on the end of the armature shait
by six serews. To remove pulley, take off the nut and cam on the stud
bolt and lift pulley from place.

4. Remove the Brush Ring assembly. Take out the three screws which
mount the brush ring on the field frame. Remove the two terminal stud
nuts on the main brush leads and disconnect the shunt field coil lead at
the regulator. The brush ring can then be lifted off.

5. Remove the Armature. The armature can be withdrawn after the nut
which holds it in place on the crankshaft has been taken off. Several spe-
cial armature pullers have been developed by the Owen-Dyneto Corporation

*1€6] LHOMAJOD—3DIAYEG FALLOWOLNY/ TYNOILVN]

for this purpose.

6. Remove the Field Frame Assembly. The field frame is mounted on the
crankcase by four machine screws. These screws are accessible after the
machine has been disassembled as directed above.

NOTE:—Since the armature is designed to be mounted on the erankshaft
there is no armature shaft. If the armature is to be mounted in a lathe
to turn down the commutator a special arbor must be used. This can be
secured from the Owen-Dyneto Corporation.

IGNITION

OPERATION:—The ignition unit is of standard automotive design with a single

lobe cam mounted on the crankshaft revolving at engine speed. The coil
for two cylinder ignition is of the two spark type with both ends of the
secondary brought out to high tension terminals which are connected to
the spark plugs. Both cylinders fire simultaneously once in each revolu-
tion of the crankshaft., On four sylinder engines a double coil is used with
two primaries and two secondaries which terminate in four high tension
terminals. One coil fires the two upper cylinders and the other coil fires
the two lower cylinders. Two breakers are used, each breaker controlling
one coil. Both breakers are mounted on the breaker plate and operate on
the same cam. The condensers for the breakers are mounted under the
breaker plate.

TIMING THE ENGINE:—To set the ignition timing, turn the engine over until

the pistons reach top dead center (the extreme outer end of the stroke).
Fully retard the spark advance. Loosen the locking nut on the upper end
of the breaker shaft and carefully locate the cam so that contacts are
beginning to open. Tighten the locking nut and connect the coil secondary
leads to the spark plugs. With the spark advanced the contacts will be
wide open at top dead center. Breaker contact gap should be .022-.025 inch.
Set contact gap by loosening lock nut on stationary contact mounting stud
and turning up stud. Resurface contacts when necessary with a fine flat
contact file or on a medium hard oilstone.
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Pace E-68
AMERICAN BOSCH MAGNETO

TYPES AT-4 AND AT-6 FOUR AND SIX CYLINDER MODELS .
DESC_R!PTION: Bosch Magneto, T AT, is of the high tension. armature type. A rect gacr.l Check spark plug in missing cylinder for short circuit due to fouling or
single magnet is mounted over tﬁearmature and end plates completely enclose all cracked insulator. Check for chafed or burnt insulation on eable. Check distributor
working parts. Magneto can be equipped with Type IC-200 automatic impulse plate for dirty distributor track or segment.
coupling or Type EC impulse coupling which is entirely enclosed in a water and
dust-proof housing. Type G automatic advance governor can also be fitted to COVER MAGNET OILER E—
Type AT magneto. The Type AT-4 should be driven at crankshaft speed on four OILER 1 7 EETR:E::W ::::E
cylinder, four cycle engines and the Type AT-6 should be driven at one and one Z TERMBAL NUT
half times engine speed on six cylinder four cycles engines. Magneto must be I /;//”'-—_-_ iy
driven in direction indicated on frame. DISTRIBUTOR BRUSH Pl e = DISTRIBUYOR BRUSK.
: 3 : - : ! HOLDER BN DISTRIBUTOR FASTENSG
OILING:—Put one or two drops of light machine oil in the oiler at each end of the CONDUCTING PLATE. : <—SCREW.
magneto every 500 miles. Do not oil interrupter. N =
COLLECTOR BRUSH = TERMINAL NUT,
BREAKER :—Breaker contacts separate .4 millimeter or 1764 inch with interrupter arm NBLIEH f
on highest point of cam. Ereaker contacts and mounting are fixed on end of P ——. )|
armature shaft and rotate while cam and cam ring are stationary. To set contact OlL. WELL. = o~ S
gap, turn armature shaft until fiber bumper is on highest point of cam. Then COLLECTOR BAUSH S
loosen lock nut on stationary contact stud and turn contact until proper gap is se- : i ———— END CAP.
cured. Tighten the lock nut. Contacts are made of platinum. Resurface contacts TAPERED DRIWE e —— AN CAMRING AND
with worn No. 00 sandpaper or with a fine flat jeweler's file. Do not use emery o SHAFT~ FP V7 g = il H G Shet
cloth. H = % N > 1:T|=.Raupjr“g
—_— — - ASTENING
TIMING:—Crank engine until crankshaft reaches proper position for piston in No. 1 I | = Z x =5 END CAP
cylinder with manual advance lever fully retarded. See manufacturers’ specifica- 7 : > % CONTACT SPRING
tions as given on specific car data sheets in the National Manual. Fully retard = T @ SNEN Jpsroune
magneto advance arm and turn magneto in direction of rotation until contacts be- Sab Tk = = ERNY = =
gin to separate when the fiber bumper of the interrupter arm reaches the steel seg- : . THORITER (hSt.
ment in the cam ring. Make certain that magneto is firmly bolted to base mount- = T i,
ing and couple drive shaft to engine without disturbing either crankshaft or mag- ARMATURE I i
neto armature shaft. Remove distributor cover and note position of distributor CONDENSER v AN it STop SEREN PL @
brush. Connect the segment directly over the brush to the spark plug in cylinder WIONGS)  GROUND ERUSH,SPRIG+PITAIL  ARMATURE. GEAR
No. 1 and connect remaining plugs in proper firing order around the distributor SECTIONAL VIEW.

plate in a direction opposite to rotation of the interrupter.

When manufacturers’ specifications are not available, the engine may be timed AMERICAN BOSCH MAGNETO-TYPE AT. |

to fire with piston on top dead center entering power stroke with full retard. Crank 4 ’1
engine over until piston No. |1 enters compression stroke (the upstroke with both COLLECTOR BRUSH WIRING DIAGRAM. /)
vai1 vels C!Osf)d)i(' en continuel to ri:ank engine slowc\lrly notin diad center or} fly- <‘_ - s e S e O TO PLUGS.
wheel or checking piston travel with a wire inserted in spark plug port until the
piston reaches top dead center. Then connect magneto a‘: direI::t above. § RITRIR GN: INTERRUPTER  © 7
. i i Lk P —L- GROUND THROUGH =
_ Timing Magneto with Impulse Coupling:—Turn magneto in direction of rota- "\ T GROUND BRUSH~>1
tion until coupling is released from arrester plate. This point will be after proper . A
firing position since impulse coupling will spin magneto over firing position. Then e

turn magneto backward in direction opposite to rotation until the breaker contacts
_tijlz_len and begin to close as fiber bumper passes off steel segment in cam ring.

'his is the correct firing position and the magneto can then be coupled to the

engine, j - \‘ IGNITION SWITCH,
SPARK PLUG GAPS:—Spark plug gaps must be set at .020 or 1/50 inch. It is im- SECONDARY  PRIHARY PRI G AN O
portant that the gap ge set at tﬁ

t it this figure. If spark Xlug gap is too wide engine y .
will miss at low speeds and will be difficult to start. safety spark gap is located Irregular Firing on All Cylinders:—Check interrupter contacts and set gap. Re-
above the armature. If spark jumps safety gap frequently I:Eeck magneto and surface contacts if necessary. Tighten fastening screw in center of interrupter

spark plugs to locate trouble. plate. Check ground brush under arma}ture 1ndbas_e plate. _%heck lco]lector brush .
TROUBLE SHOOTING: —Engine Misses on One Cylinder:—Check spark plugs for cor- T BaTE s N n e W WA S RS
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Pace E-70
AMERICAN BOSCH MAGNETO

TYPES U-1, ED. 1; U-2, ED. 1; U-2, ED. 2; U-4, ED. 1; U-4, ED. 2 .
DESCRIPTION:—This magneto is of the high tension, rotating armature type utor plate. Be careful not to damage collector brush which is carried on the
and has been developed for high speed, heavy duty engines and also for heavy lower end of the plate. (4) Carefully pull the distributor gear and arma-
duty, slow speed work. For this latter type engine, an Ed. 4 impulse coup- ture assembly out together.
ling may be installed. The U-4, Ed. 1 type is equipped with screw terminals In reassembling the magneto be careful to properly mesh the gears (see
;vhlle thelél-fiﬁ' E.?' 2 has sleeve terminals. In all other respects the two Timing). Make certain that the oil wick does not interfere with the dis-
ypes are identical.
ROTATION:—Magnetos are furnished for both clockwise and counter-;:lockwiie CLARESR g:;f;éum“ GEAR.
rotation (viewed from the drive end). The direction of rotation of a part- =5
ticular magneto is indicated by an arrow stamped on the lower part of the CASTRMMITR ey = - MAGNET. BOSCH- U-4-Ed1.
shaft end plate. In order to change the direction of rotation it will be nec- e (U-4-Ed.2 15 SIMILAR
essary to replace the interrupter assembly with the unit designed for the = EXCEPT FOR DIS~
opposite rotation and to change the position of the distributor disec on the Tg‘z’;‘;‘a" e [ ;:::U_l'_?; “P:::é’-
distributor gear. The distributing segment is mounted in a hard rubber block preridianding INALS.
which is held on the face of the distributor gear by two screws. Holes are £ SORNREINNRR — e
provided for two separate positions. For clockwise rotation the disc must be DISTRIBUTING SEa e | DISTRIBUTOR
mounted so that one screw is in the hole marked ‘C’ on the gear. For BRUSH — < | = ‘?_52225?;‘255’
counter-clockwise rotation the screw must be inserted in the hole marked : '
a’ DISTRIBUTOR
PLATE LOIL WiCK.
BREAKER:—The breaker or interrupter is mounted on the end of the armature NTERWESER MtvaILG:
shaft. The contact assembly and interrupter arm rotate with the armature ERasa J EALLBEARING ) (SWITCH TERMNAL.
while the cam ring and cam segments are stationary. The spark is advanced COLLECTOR BRUS
or retarded by rotating the cam ring. Interrupter contacts are made of s ) < S =_=
platinum. They should separate .4 millimeter or approximately 1/64 inch BALL BEARING. R - r==
with the interrupter arm on the high point of the cam segment. Set con- 't > : #RE % '|i|.. N
tact gap by loosening lock screw and turning up stationary contact mount- e e e Y - o NR({ END CAP.
ing stud. Resurface contacts when necessary with worn No. 00 sandpaper ___:__ i) | el bl B LS i ® ONTACT
or a fine flat contact file. Do not use emery cloth. Epay = s == SN \QQ&/ i 1||,. SPRING.
TIMING:—Crank engine over until piston No. 1 reaches firing position with DRIVE Snary 2N o | ARINASTENING
spark fully retarded. (See manufacturer’s specifications.) Mount magneto END FLATE NU=== = —F—h END CAP
on engine and turn armature until contacts begin to separate with the » I = ———l'HOLDING POST
spark lever fully retarded. Couple magneto to engine, being careful not to CRLLECTOR Ruter : ] D SPRING.
change position of crankshaft or magneto shaft. ARRATURE GEAR S8 T o7 et A
The magneto is fitted with a spark advance range of 25-35 degrees. It GROUND BRUSH PRIMARY + SECONDARY WINDING _ 'CONDENSER, COTT-ETE |

can be used with fixed ignition if desired. The distributor gear and arma-
ture gear are marked and must be correctly assembled to insure correct
position of the distributor segment when the contacts open. One tooth of
the armature gear is beveled. This should be meshed with the distributor -
gear tooth marked by a punch mark.

D

= o

@Eﬁ r]@

MAKE CONHECTIONS TO
SPARK PLUGS N ACCOR-
DANCE WITH FIRING ORDER.

OILING:—The armature shaft is carried on ball bearings which are packed in
grease and require no oil. The distributor gear shaft is carried on a plain
bushing and is fitted with an oil hole at the top of the magneto. Put 2 or 3
drops of light machine oil in this oiler every 500 miles of operation.

SPARK PLUGS:—Spark plug gaps should be correctly set. This will depend on
the type of engine used and in general should be .020-.025 inch. A safety

PRIMARY 15 GROUNDED THROUGH
BREAKER ARM WITH CONTACTS CLOSED

spark gap consisting of a pointed screw extending through the shaft end COLLECTOR BRUSH HOLDER
plate to within a short distance of the collector ring is provided. This will E’L:QETT%'; \?"gmg‘g‘:ﬁ
protect the windings if the plug gaps are too wide or if cables become dis- NECTION IS AS SHOWN. [

connected. The current should not be allowed to jump across the safety
gap for any length of time and the ignition system should be checked
whenever this occurs.

COLLECTOR RING

ARMATURE . T GROUND  INTERRUPTER.
tributor gear shaft. If the gears are replaced it will be necessary to see

SERV.ICING:——The magn_eto is very simple in design and can be disassembled that they are properly meshed. The gear mesh is adjustable by turning the
without difficulty. Dlsas;:emble in the following order: (1) Remove ground distributor gear bushing slightly. This bushing is slightly eccentric and
brush from under plug in base plate. (2) Swing spring on holding post to turning it will raise or lower the distributor gear. It is held in place by the
one side, remove end cap, remove interrupter housing. Then remove inter- distributor gear bearing lock plate which engages in the slot in the end of
rupter assembly using special Tool No. 339 to first take out interrupter fas- the bearing. The lock plate is slotted for two mounting secrews to retain
tening srcew. (3) Press the holding screws to one side and remove distrib- the bearing position.

NaTioNAL AuToMOTIVE SERVICE—CoPYRIGHT 1931,

'6Z6] LHONMALOD)—EDIANIG FALLOWOLNY TYNOLLYN

‘10 Yim powmn3 10 AWIp ji duljosed Ym paud 10} s8nid wyleds oo 239 su() uo sossiyy eurSuy—:
siow Ser uea ® YIM Jno adim p!m g‘m[dp.tomqgns;p yoeyy ‘Bl 1039[[0d pue } b 0 pugs) °uQ TN PULST—:DNLLOOHS IT4N0Y.L
Ysniq I10399[[02 Y23Y)) -oje[d 9seq UI 2INJEULIE ISpUn Ysniq punoid 33y -ore[d *a]qnox a3evo] o s8n[d yieds pue
19]dnIIajUl JO 19]USd UI MaIds Bulup)se] UaNY3I] *A1essadaU J1 SjOejUOd AdeLMNS ojouBew 3ooy2 Apusnboij ded Ajoyes sdum( yreds j| -ainjewite 9y} dAoqe paledo
-0y 'de8 jos pue sjejuod Iajdnuiajul Jeay)—:spmlL) [V w0 Juny Tem3aui] st de8 yleds Ajojes y "Jiels O} JMOYIP 2q [[Im pue spaads MO[ Je sSIUI [[LM UL

-ua opw o0} st ded 3n[d jteds j| -eundy sip) je jes aq ded Iy jeyy juelroduir
*HZ 3dAL -OLANIVIH HISOY NVIIHIWY SLA - yout 06/| 10 (70" Ie 195 oq jsnul sdes Snjd yredS—:§qyD HATd JYVdS

"WYYNIG ONIYIM autdua 2y} 0} ps[dnod aq usy} ued ojpudew ayj pue uonsod Suly 1021100 ay}
SI s[ql' *3ul wed ul JuamBas 921 Jo sassed .tadmnq iaqy se asolzi 0} u}Beq ue
uado sjorjuUod Iayea1q 9y} [Ijun uoljejol oj aj1soddo Uolalip ul pilemyoeq ojausew
wnj} u9 ‘uonjisod Buly Isso ojoudew uwids [[Im Sugldnoa ss[ndm! aouIs uornisod
Buny todoxd 1ayye 2q s jurod siyp  -eje[d I9jselre wolj pases[ar s Surdnod [pun
uoljejol Jo UONOAIIp ul ojsuSew umj—:Surdno) ssmdur] M ojeuley Surmi]

"9A0(E PoJ2alIp SB 0JoUSEW ]09UU0D USY] “I9jusd pesp doj sayoear uojsid

NI YL T TIO0 oy} uun uod Snid gmds Ul pajasul aIM e Ypm [9Aey) uojsid Bunyoayd o [soym

-Aj U0 Isjuad pesp Suljou AMO[S SUIBUS Jueld O] IANUN{UOD uag_[_ *(posopo ssaeA

“ONIGNIM ABYAHODIS yioq ymm ooxysdn ayl) avoi)s uorssardwrod s1ejua | ‘oN uojsid [pun I9A0 IUIBuI

“OMIGHIM ABYWIYd ot~ WYY Juel) "paeial [[j Yim a3ols Jamod Burrejua Iajusd pesp doj uo uolsid M 21y 03
2 04 GNNO¥D pewn aq Aew suidua Iy} ‘s[qe[ieAr JOU due suoljedypads sIdNIPEJNUBW USYM

lmqmumsu%:g\\:‘uudg LIS *1sjdnirajur 3y} jo uonjejor o3 2jwsoddo uoralIp e ul a]‘e[d
lojnquisip a1y} crunom Iopio 3uuy ladorxd ur s3njd Bulurewar jo3UU0D pue | "oN

Y30 10H HSNNG Jopulj£> ur Snjd yreds ayjl 0] Ysniq Sy} I9A0 ApOaxip JUswI3Is Y] 1PPUUCY)  "YsnIq

¥01231700 lonquysip jo uonisod 9j0U puE J3A0D IOINQUISIP SAOWAY] }JEYS dINjeulre ojaU

Ny oL ) -Sew 10 JjEYS{UEId IO SUIQINISIP INOYIM SUISUS 0} IJeys IALpP o[dnod pue Bur
14N gﬁiu‘ﬁdm_m AT -Junour 9seq 0 pajjoq A[Wy SI ojpuSew jey} Urelad Afejy ‘Sull wed Y} ul JusW
ey P AUNAYULY q “MALA TYNOLLDES -Bos [90)s a1} satpoeal uue Jednirejul Ay} jo radwing Iqy Yl uaym Ijeredas o) wid
~9q $}9®JUOD [IJUN UONEIOI JO UONDAIIP UI 0JoUSEW Wi} PUE ULIE DUEADE 0]ouewr

T alvd

Lo SRRA= SR IS piejox A[nj ‘[enue[y| [euonEN oyl UI S}22ys ejep Jed ogwads WO ULAIS se suon

e 901d o 77, * SWHHYIS 1TWg -'e:bg!:lads ‘sxa.mme}nﬂem 93§ 'gaFIQ]QI )(ﬁl'l; .ISASI QQUEAPE [enunm Jim IQPHHA{:I
VLI SIS - 30M14 QW | *oN ur uoysid 105 uonisod tadord soyoesr jyeysyuerd [un SWSUS Juer)—:DNINIL
M3 =3 ’

3
ONINAISHS YW2LINYILNI

‘Yiopp Arewa asn jou o]

-';:Qfmmmﬁﬁﬁ i 7.?—' = = _:= —_-___;_ i 3y s 9[emal jep Uy B YuM Io Iadedpues () "ON UIOM [IIM S]9BJUOD 3DBJINSD

= 23R 'mnuqeld Jo epewr ale §OBRIUC]) "INU JI0[ A} ua;qﬁ;l ‘painoas si ded Iadox

5 e H NI LIVHS nun JoBJUCD WN} pue pnis Joejuod Aleuonels U0 JNU YOO[ UIOO| UAY]  ‘wed

R AP, 2] 18 }o jutod 3soyBry wo st radwmnq Jaqy [un jjeys aunjeune 3uruin) Aq ded joejuod

sy MDA LAY BIML , WIITIO }og “Buu wed 9y} Jo juowBos [99)s Sy} JO IOJUAD Y} Ul o M wrre Jejdnuiajur

i : ay jo .tédumq Iaqy oty juiod siyy 3y "wed jo julod 3sayBiy uo urle Idjdnirajul
MIYIS WNIMYI L YiM Youl g /| 10 Jojewi[iur p° ojeredss sporjuod toydnuiajul lo Ioyearg—:iYANVAUG

(

DM 39 B35 IONGIISI - 4Y9 MYV4S “MIp pue [to [[e Jo odimm pue Ajjeuoiseao

"BOLINGHOD HOISHIL Hol = Isydnuejur sururexy “tejdnuisjul Sy [lo jou o(] ‘uorje1ado Jo sa[IW ()G AI2Ad 0JpU
HEAY¥G YOLNAIY IS0 77 M -8eur 9y} jJo pus ysea je I9[10 Y} Ul [0 dumydew Y31 jo sdoip ¢ I0 7 MJ—IYNITIO

"MIYIS TNINYIL - ‘owrely 9y} uo padureys st

z 2 UIAUP 9q p[noYs ojouSew YoIYM UI UOHIANP Y] *sau1Bua 9[0£> Inoj lapuljkd XIs

i 8 — ——— aaen uo p:[:ads 1jeysyurId> j[BY SUO pUER JUO JB USAUP 2q Isnul ojpudewt g-yj7 2dA] oYy

3197 YOLNSIASIA | ‘souiBus 224> Inoj ISpuUIjAd Inoj uo pasds jjeysyueld jB ULAUP 3G P[nOYs 03au

1300V Y310 -Sew 7 adA] oyy -uonmu3I ojoudew pue £12)1eq [enp appw.td 0] [102 uorjusI

@ ticulle] Buneiqip xsjdn(] yosog e YIIM pasn aq ued ojouBew )7 2dAJ 3 'sjeudeur ay)

"Juowi8as 10 3oel lojnquisip Auip Ioj ajeid lonquy 19pun 2injeulie 9y} daoqe pajedo] st ded reds Ajpjes y csyred Sunjiom e 9sop

-SIp 399y °9[qed U0 Uole[nsuUl juing IO pajeyd I0} 23y ‘loje[nsur payoeld Io -u2 5[919[d0109 saw[d pus 9y} pue ainjeunre 3y} sA0qe pjunour are YQGIUBEHI oMT
fot[no; 0} anp 1jnoiId J0Ys I0j IOpUI[Ad Sutsstr wr 3njd djteds Yooy ded jPaur0d ad£} sunjewte wolsusl YBny 3y jo st Y7 adA] ojeude]y yosog Y]—:NOLLJI¥ISAC

STIAOIW YIAANTTAD XIS ANV ¥NO04 9-¥Z ANV ¥dZ FdAL .

OLANDVIN HOSOd NVOIJHIAV

69-4 I9vd




13
12
il

Longitudinal Section of DU4 Magneto
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Brass plate for connecting the end of
armature primary circuit.

Fastening screw for magneto inter-
rupter.

Condenser.

Slipring.

Slipring brush.

Slipring brush holder.

Cap nut for slipring brush holder.
Connecting bar.

15. Distributor brush holder.
16. Distributor brush.

17. Distributor plate.

18. Central distributor contact.

20. Terminal nut for distributor plate,

22. Dust cover over armature.

24. Terminal nut for grounding terminal.

Pace E-71

BOSCH MAGNETO
TYPES DU4 AND DU6, SINGLE SPARK, INDEPENDENT

BREAKER CONTACTS.—Breaker contacts separate .014 to .016 inch. They are made
17 of platinum. When the condition of the contacts affects the ignition, resurface with
a fine, flat jeweler's file or worn No. 00 sandpaper.

15 OILING.—Put 2 or 3 drops of light engine oil in each of the magneto oilers every two
weeks. Apply a small amount of vaseline to the fiber bumper of the contact arm
with a toothpick. If the car is driven more than 500 miles in two weeks, these atten-

20 tions must be given every 500 miles.

6 TIMING.—Turn the engine crankshaft until the piston in No. 1 cylinder is in the position
l where the spark is desired to occur. Place the breaker housing in the fully retarded

position by turning it as far as it will go in the direction of the armature rotation.

18 Remove the breaker cap and turn the armature shaft until the breaker contacts are
just beginning to separate, Then couple the magneto to the engine, being careful not

20 to change the relative position between the armature shaft and driving member.
Remove the distributor block and note which segment is in contact with the distrib-
utor brush. Replace block and connect the terminal of this segment with the plug in
No. 1 cylinder. Connect the other cables in accordance with the firing order of the
engine.

SPARK PLUG GAPS.—Spark plug gaps are .020 to .025 inch.

2 3 & DISTRIBUTOR

! L ‘_."".
: N
\ BRUSH L] 5T« SAFETY SPARK \ Y Fa
| HOLDER-EHEGHTY GAP L @

7 =

24

118

117

AN

Il

COLLECTOR — CONDENSER

116 . Interrupter housing and timing arm. RING
117.  Cover for interrupter housing. ARMATURE 1
118. Contact spring for grounding terminal.  _________ GROUND ___ __ s d e ____GROUND ____._
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Pack E-74

ROBERT BOSCH MAGNETO

TYPES FF4A AND FF6A. FOUR AND SIX CYLINDER MODELS

DESCRIPTION: —The Robert Bosch Magneto Types FF4A and FF6A are of the
armature with all moving parts entirely enclosed. They are furnished with
cylindrical base for cradle mounting or with flat base with locating pins for bracket
mounting. Magneto should be driven only in direction shown Ey arrow on col-
lector ring brush holder.

ADVANCE:—Type FF4A has 40° manual advance range. This is equal to 40°
5 measured on flywheel since magneto must be driven at crankshaft speed. Tyﬁe
| FF6A has 60° manual advance range equal to 40° on the flywheel since the
| magneto must be driven at 1145 times crankshaft speed. An automatic advance
device may be fitted to all FF4A and FF6A magnetos giving an automatic ad-
| vance range of 30°. This may be used in conjunction with the manual advance
or the manual advance mechanism may be locked by inserting a set screw
screwed in the endplate so that it fills the notch in the interrupter housing. The
interrupter must first be turned to the fully advanced position. The manual ad-
vance arm may be set in any desired position to facilitate connecting of advance
control rod. e advance arm ring i1s held in positron friction against the
interrupter housing. To set arm, loosen set screw in side of arm and turn to de-

sired position. en tighten the set screw.

BREAKER :—Breaker is mounted on end of armature shaft and rotates with armature.
Contacts separate 1/64 inch with bumper of contact arm on cam. Clean con-
tacts with a soft brush and gasoline. &ntacts may be trued up with a fine flat
contact file or on a medium hard oilstone. To replace contacts, remove hexa-
gonal headed screw and remove breaker. Replace in correct position.

OILING:—The armature shaft is mounted on ball bearings packed with heavy grease.
The breaker arm pivot pin is oiled by wick oiler saturated with oil. This is suf-
ficient for a running period of 35,000-50,000 miles and need be renewed only
when the magneto is cEsassembled for servicing. Every 4500 miles remove the oil
ﬁ]ug in the top of the magneto at rear of distributor housing and fill il hole with

eavy machine oil. It may be necessary to warm the oil but it is essential to use
heavy oil so that it will not get in the distributor or breaker housing.

TIMING:—To check magneto for correct position of armature when contacts open.
Remove the distributor plate. There are two circular windows in the large gear
marked ‘R’ and ‘L'. Fully advance manual control arm and turn magneto shaft
in direction of rotation until red line on stationary pole piece is visible through
proper window. Use ‘R’ window in timing clockwise magnetos and ‘L’ window
in timing counter-clockwise drive magnetos. Slowly turn the shaft until the red

| mark on the end of the armature lines up with the red mark on the pole piece.

i If magneto is correctly assembled the breaker contacts will just begin to separate
at this point.

To time magneto to engine. Crank engine until crankshaft reaches proper fir-
ing position oﬁo. 1 cylinder with manual advance lever fully retarded. See
manufacturer’s specifications as given on specific car data sheets in the National
Manual. Then fully retard manual advance arm and turn magneto shaft in
direction of rotation until red line on pole piece appears through proper window
in distributor gear. Continue to turn the shaft until breaker contacts begin to
separate. Couple the magneto to the engine being careful not to disturb the rel-
ative position of the magneto and crankshaft, Connect the segment opposite the
carbon brush in the distributor head to the spark plug in cylinder No. 1. Con-
nect the remaining terminals to the spark plugs folfowmg the proper firing order
of the engine.

IMPULSE COUPLING:—Both the FF4A and FF6A magnetos can be fitted with im-
pulse couplings to furnish a very hot spark at low speeds to start the engine. To
time engines where impulse couplings are used, it will be necessary to turn the
magneto in the opposite direction from that in which the magneto is driven (as

pling will spin the armature over the timing position so rapidly that it will be
impossible to set magneto.

SPARK INTENSIFIER:—A spark intensifier or auxiliary spark gap can be fitted to

the magneto. This is provided with a switch on the dash and inserts a_secon
spark gap in the secondary circuit when the plugs are fouled. To install spark

DISTRIBUTOR GEAR.
DISTRIBUTING BRUSH.

| —ROTOR

TIMING WINDOW, —]
(For clockwise rofation).

—TIMING WINDOW.
(For counterclockwise rotation).

-BREAKER HOUSING.

L —ADVANGE. RING STRAPR
- —BREAKER ARM.
[T~—FIBER BUMPER.

4 ADVANCE. LEVER LOCKSCREM.

BREAKER CONTACTS
BREAKER PLATE |
MOUNTING NUT.

CONTACT ADJ USTMENT

PLATE Nold.

ROBERT BOSCH MAGNETO - moness eras-rrea.
COLLECTOR BRUSH
e
SPARK INTENSIFIER
SWITCH. [ DISTRIBUTOR
® HOUSING.
DRIVE SHAFT cLIP

’ — [\BREAKER 5

/ [ Do SPARK PLUGS

“~MOUNTING CLIP : GROUND

NMAGNET COVER/

intensifier it is necessary to remove collector brush holder and install special unit
with two terminals fer cables to the switch. If it is desired to operate magneto
equipped for spark intensifier without this device, it will be necessary to connect
a short piece of high tension cable between the two terminals on the side of the

given by arrow on collector brush holder). If this is not done the impulse cou-
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Pace E-75

ROBERT BOSCH MAGNETO

TYPES FR4B AND FR6C. FOUR AND SIX CYLINDER MODELS

DESCRIPTION:—The Robert Bosch Magneto Types FR4B and FR62 are powerful
magnetos of the armature type with all moving parts entirely enclosed.
They are furnished with flat base and tapped holes for bracket mounting.
Magneto should be driven only in direction shown by arrow on top of mag-
neto frame.

ADVANCE:—Type FR4B has 30° manual advance range. This is equal to 30°
measured on the flywheel since magneto must be driven at crankshaft speed.
Type FR6C has 45° manual advance range equal to 30° on the flywheel
since the magneto must be driven at 11, times crankshaft speed. The man-
ual advance mechanism may be locked by inserting a set screw screwed in
the breaker housing so that the latter is held in advance position. The
manual advance arm may be set in any desired position to facilitate con-
necting of advance confrol rod. The advance arm ring is held in position
by friction against the interrupter housing. To set arm, loosen set screw in
side of arm and turn to desired position. Then tighten the set screw.

BREAKER:—Breaker is mounted on end of armature shaft and rotates with
armature. Contacts separate 1/64 inch with bumper of contact arm on cam.
Clean contacts with a soft brush and gasoline. Contacts may be trued up
with a fine flat contact file or on a medium hard oilstone. To replace con-
tacts, take out breaker fastening screw and remove breaker. Replace in
correct position, with key properly engaging the corresponding keyway.

OILING:—The armature shaft is mounted on ball bearings packed with heavy
grease. The breaker arm pivot pin is oiled by wick oiler saturated with oil.
This is sufficient for a running period of 35,000-50,000 miles and need be
renewed only when the magneto is disassembled for servicing. Every 4500
miles fill oil cup in the top of the magneto with light machine oil, prefer-
ably Robert Bosch non-freezing oil US-506.

TIMING:—To Check Magneto for Correct Position of Armature When Contacts
open. Remove the distributor plate. There are two lines in the large gear
marked ‘R’ and ‘L’. Fully advance manual control arm and turn magneto
shaft in direction of rotation until proper line on gear is opposite timing
mark on magneto frame. Use ‘R’ mark in timing clockwise magnetos and
‘L’ mark in timing counter-clockwise drive magnetos. If magneto is cor-
reci,tlg assembled the breaker contacts will just begin to separate at this
point.

To Time Magneto to Engine. Crank engine until crankshaft reaches proper
firing position of No. 1 cylinder with manual advance lever fully retarded.
See manufacturer’s specifications as given on specific car data sheets in the
National Manual. Then fully retard manual advance arm and turn magneto
shaft in direction of rotation until proper mark (‘R’ for clockwise, ‘L’ for
anti-clockwise rotation) is opposite timing mark on magneto frame. Con-
tinue to turn the shaft until breaker contacts begin to separate. Couple
the magneto to the engine being careful not to disturb the relative position
of the magneto and crankshaft. Connect the distributor head segment op-
posite the distributor electrode to the spark plug in cylinder No. 1. Connect
the remaining terminals to the spark plugs following the proper firing order
of the engine.

IMPULSE COUPLING:—Both the FR4B and FR6C magnetos can be fitted with
impulse couplings to furnish a very hot spark at low speeds to start the
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engine. To time engines where impulse couplings are used, it will be neces-
sary to turn the magneto in the opposite direction from that in which the
magneto is driven (as given by arrow on top of magneto frame). If this is
not done the impulse coupling will prevent the proper setting of the mag-

neto.
TIMING MARKS
DISTRIBUTOR GEAR
DISTRIBUTOR
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BREAKER
/FA STENING SCREW
BREAKER __| L~ BREAKER HOUSING
ARM L ADVANCE RING STRAP
CONTACTS —
LOCKSCREW
ADVANCE
LEVER
F/IBER BUMPER
MAGNET
BRUSH HOLDE
@
[ — ]
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MOUNTING CLIP SROUND SWITCH
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Pack E-78
BERLING MAGNETO

TYPES S-17, S-18, S-28

DESCRIPTION:—The Berling Magneto is of the rotating armature type. The
armature is carried on ball bearings. No armature ground brush is used.
There is an interrupter ground brush on the breaker plate. The Type S-17
and S-18 magnetos are designed for one cylinder engines. The conventional
distributor is not used and the high tension lead to the spark plug is con-
nected to the terminal of the collector ring brush holder. The Type S-28
is designed for use on two cylinder engines and two collector ring brushes

what, depending on the compression and design of the particular engine on
which the magneto is used.

DISASSEMBLY:—To take down the magneto for inspection or oiling, perforx.n
the following operations in order: Unscrew the high tension terminal di-
rectly above the collector ring, by hand. Slip aside the spring and remove

MAGNET
are used in conjunction with a segmental collector ring which distributes BERLING
the high tension current to each of the two brushes alternately. The mag- CABLE TO SPARK PLUG 5-11,18,28.
neto can be used for either fixed or variable spark ignition. It should be 5
driven at crankshaft speed on two cycle engines and one half crankshaft - (i re——— “‘:,__FRME
speed on four cycle engines. It produces two sparks per revolution when BRUSH HOLDER T e 2 ¥

equipped with the cam ring used on the Type S-28 (with two cam segments)

and one spark per revolution with the single segment cam ring used on the 8 % COVER PLATE POST+CLAMR
Type S-17 and S"la. CABLE SCRE k‘ ‘&.
ROTATION:—As originally installed the magneto is designed for rotation in one LER 3 5 R —
direction, clockwise or counter-clockwise. If it is desired to change the o N R T A ST ARy e
direction of rotation it will be necessary to remove the breaker assembly [H 3 v
and disassemble completely. Then replace interrupter base and interrupter COLLEC = 4 ENB COVER,
block with units designed for opposite rotation and reassemble the complete BRUSH = — ROUND BRUSH
breaker or interrupter. The rotation should not be changed except as an BEARING 3 i~ e
emergency measure. = N < S BITHLE SCREW
BREAKER:—Breaker contacts separate .018-.020 inch. Set contact gap by turn- = — | — 8 3 fe il
ing up stationary contact mounting stud until correct gap is secured with =] | — 1 3 COMPLETE
interrupter arm fiber bumper on the high point of the cam ring segment. ! - - \ INTERRUPTER
Contacts are made of platinum. Resurface contacts when necessary with a DRIVE = 4
piece of worn No. 00 sandpaper. Keep oil and grease out of the interrupter SHAFT kY. = =
housing. Wash breaker assembly out with gasoline and thoroughly dry be- COECTOR —| =t % A
fore again operating the magneto. spggi, PRIMARY TERMINAL
OILING:—There is an oiler at each end of the magneto. Put 10 drops of light COLLECTORSEGMENT LBEARING

machine oil in each oiler every 50 hours of operation. Af the same time put
@ small amount of vaseline on the surface of the cam ring segments and on
the contact spring where the interrupter lever bears on it. On special instal-
lations where the magneto is mounted on an angle or upside down the (—
oilers can not be used and the magneto bearings are packed with vaseline.
In this case it will be necessary to disassemble the magneto once each year
and repack bearings with vaseline. See paragraph on ‘Disassembly.’
TIMING:—If variable spark ignition is used crank engine over until piston
reaches firing position with spark fully retarded. This point will depend on
the type of engine and manufacturer’s specifications should be carefully
followed for correct performance. If these are not available the piston may
be timed at top dead center for emergency service. Then locate magneto
on mounting bracket and turn magneto shaft in the direction of rotation
until the contacts begin to separate with the interruptes lever bumper in
contact with the leading edge of the cam segment. Couple the magneto to
the engine in this position and connect the spark plug to the high tension
terminal directly over the collector ring on the drive end of the magneto.
The timing lever must be placed in the fully retarded position or rotated
as far as possible in the direction of rotation before the timing is set. On
the Type S-28, designed for two cylinder engines, the operation is similar

PRIMARY + SECONDARY WINDING © ARMATURE’ CONDENSER BREAKER HOUSING

} CONNECT TO SPARK PLUGS (517,18 HAVE ONLY ONE CABLE).

NOTE:- THE DISTRIBUTOR SHOWN IS THE
TYPE S-28. THE TYPE S-I7+18 DONOT
HAVE THE SEGMENTED COLLECTORRING
AND HAVE ONLY ONE BRUSH HOLDER

(SEE SECTIONAL VIEW ABOVE).

COLLECTOR RING

PRIMARY

COLLECTOR RING BRUSHES

DISTRIBUTOR ARMATURE. INTERRUPTER.

except that the spark plug in the cylinder which is about to fire must be
connected to the high tension terminal which is on the collector ring seg-
ment. The second cylinder can then be connected to the remaining high
tension terminal. The method of connecting the cables to the terminals is
shown in the illustration.

In timing fixed spark magnetos it will be necessary to know the firing
position of the piston. Use manufacturer’s specifications or flywheel marks

the interrupter assembly cover plate. Remove the cam ring or interrupter
housing after marking position to insure correct reassembly. Free the lock
clamp and take out the hexagonal mounting screw inthe interrupter assem-
bly. Remove the interrupter assembly. Remove the four cap screws in the
drive end bearing plate. Then pull the armature and bearing assembly out
of the frame. The bearings can then be pried off the shaft. They should
be cleaned in gasoline, examined and repacked with vaseline. A plece of

to determine the firing point.

soft iron should be placed between the pole pieces inside the frame while
SPARK PLUGS:—The spark plug gap should be .025 inch. This will vary some-

the armature is out to prevent the magnet becoming demagnetized.

NatioNAL AuToMoTIVE SERVICE—CoPYRIGHT 1931,
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Pace E-80
EISEMANN MAGNETO

TYPE G-4, THIRD EDITION .
DESCRIPTION:—The Type G-4 III Magneto is of the armature type. The paper on the brush track of the distributor dise.

shuttle wound armature is carried on ball bearings which are insulated from SPARK PLUG:—Spark plugs should be set at 1/64-1/32 inch, depending on the
the frame. The armature is grounded through a special ground brush in compression ratio of the engine. A safety spark gap of 8 MM. is provided
the base so that no current flows through the shaft bearings. The ‘U’

shaped magnets are mounted directly above the armature. Magneto should
be driven at crankshaft speed on four cylinder four cycle engines and at
twice crankshaft speed on four cylinder two cycle engines. Magnetos are
fitted with drilled and tapped base plates for base mounting and can also
be mounted by a mounting strap of brass or non-magnetic metal if dowel = g
pins are used in the base to hold the magneto rigid. The base mounting A ]|
bolts must not enter the base of the magneto more than 5/16 inch or they

(N0acan

— DISTRIBUTOR. GEAR.
AND Disc

R SPARK_ PLUG LEAD

: DISTRIBUTOR BRUSH
will bottom in the holes, distorting the magneto frame. Magneto is reg- i %
ularly furnished with a variable spark advance of 30 degrees. Special tim- i | CENTER BRUSH
ing levers allowing a greater or smaller advance can be secured for special } <—DISTRIBUTOR CAP
installations. The magneto is likewise furnished with fixed spark. e
ROTATION:—The magneto can be driven in only one direction which is stamped i 0

on the drive end plate. If it is desired to change direction of rotation, it
will be necessary to remove the breaker plate and breaker lever and re-

ith simi i i bosi i ) zz s END COVER
place with similar units designed for opposite rotation. BALL. BEARING ¢ ) s -

BREAKER:—Breaker contacts separate .012 inch with the breaker lever on the DRIVE SHAET 7 e
high point of the cam. Resurface contacts whenever necessary, using worn \ w ‘

FRAME —, & : COLLECTOR BRUSH

vl 4 ™ al) A A A A

No. 00 sandpaper on platinum points and a fine flat contact file or a me- C-?F-_. R = ¥ s BREAKER
dium hard oilstone on tungsten points. Magneto is furnished with platinum f[ (| AL i' ASSEMBLY
or tungsten contacts for special service. To adjust contacts, loosen the lock e S

nut on the stationary contact stud and turn up the stud until the correct 7 ‘ i
gap is secured. CONDENSER g | I Ao Eree e

TIMING:—Crank engine over until correct firing position is reached for No. 1 R 3 T AR -
piston with spark retarded. See car data sheets for this information. If GROUND BRUSH o ’ fSver S
specifications are not available, crank engine until piston reaches top dead /
center. Then remove distributor plate on magneto and turn shaft until the ARMATURE SAFETY SPARK GAP
white line on the distributor plate is opposite or directly under the timing SECTIONAL VIEW,
pin in the frame directly over the distributor gear. Fully retard spark lever
and make certain that breaker contacts are begining to open. Then care- -TYPE G-4-
fully couple the magneto to the engine without disturbing the relative po- EISENANN. TIASHERG. -1 YF L
sition of the crankshaft or magneto armature shaft. Replace the distrib- WIRING DIAGRAM.
utor plate and connect the lower left hand terminal on the distributor plate ARMATURE 5o o BREAKER  riming ARMy
to the spark plug in cylinder No. 1. Connect the other spark plugs in ac- CONDENSER  PRIMARY  SECONDARY
cordance with the firing order of the engine. Distributor cables are held in | / . g
i ) rerr—ry q BREAKER,
=i A
§ e b

to the ball seat in the brush holder. Then replace the screw and check to E Bas

see that the cable is firmly held in place.

the terminals by special ball pointed secrews under the carbon brushes. To
OILING:—Oil wells are provided at each side of the distributor plate at the [":|.4J|- e
GROUND BRUSH

BREAKER BOX:

;nsert the cable with the insulation removed from the end of the conductor,
in the front of the plate and make certain that the conductor goes through

fasten cables, remove distributor plate, take out carbon brush and spring
and back out the screw which is in the base of the brush holder. Then

breaker end of the magneto. One of these oilers should be given one drop CAM SEGHENT
of oil every 1000 miles or 100 hours of operation. Both oilers oil the same

bearing and only one need be used. The oiler at the drive end of the mag- by the pointed set screw mounted directly under the collector ring on the
neto should be given 15 drops of light machine oil every 1000 miles or each breaker end of the magneto.

100 hours. Carefully clean the entire breaker mechanism with gasoline every WIRING :—The terminal on the breaker cover should be connected to the
100 hours. Carefully clean the entire breaker mechanism with gasoline occa- ground switch. The magneto can be furnished with a special short circuit-
sionally and wipe out the inside of the distributor plate. Do not use sand- ing end cap which short circuits the magneto in the fully retarded position.

NatioNAL AuTtomoTIvE SERVICE—CoPYRIGHT 1931,

'676] LHOMAdOD—3DIANIG JALLOWOLNY TVNOLLYN

*SULI 10799[[00 .
oy} Jopun A[joaaip 9jeid 9sBg 9l Ul MOIIS jes o) Aq popraoxd ST NN -
g Jo de8 jieds £9ayes vy ‘aurdue oy} JO 01381 uossaxdwod oy} uo A[esie[
puadep T SIUL ‘your ge/I1-%9/1 98 998 aq prnoys s3nid d1eds—:SONTd AAVIS -

‘pajerado urede SI 099U
-8ew ayj) axojaq sjaed (e AIp A[[Njore) "AIBSSI09U JSASUIUM SUI[OSBE UM
ajerd I09NQIIISIP 3y} Jno adim pUB WSIUEBYIIW J9YBaIq SI[jua ayj uwad A(ng
-2IB) 'SO[TW (00T AISA9 PUD SALIP I} UO IJurejal SulIeaq 91} 2A0qE A[}02IIp
Iay10 9yg ur 1o Jo sdoip g Ind "JIBUS IoNgIIISIP dUj STI0 SIUYL ‘uorjerado jo
sInoy QT JI0 Se[IW (00T AI9A2 0]ouSewW 9Y} JO PUS JALIP 9} U0 JUuIsnoy ayjl
J0 doj ayj e [(9M [10 @yj ur 110 yo sdoip GI Ing ‘Se[IW Q0T AI8A8 Iafi0 oy}
ur 110 suryorw JySi jo doip auo Jng "PasN ag PIdU SUO I[YISSIVVE JSOW )
Auo pue Surreaq SWIBS 9YJ [I0 YJ0q SIAI0 9SAUT, °I9A9[ Sulwil} 8y} puiyasq
Apoaarp 9erd IOJNQLIISIP 3y} JO 9PIS U2ea ' papraoxd ale s[em [I0—:OHNITIO
*MAI08 19s a9y} uajysi} pue
reurura) xedoxd 91} Ul 3I9SUI PUE JaUyleSo} A[IUSI) oIIM PIPUBIIS Ay} JSIM]
‘9[0B2 JO PUa woJy uoryensur diis USILL "MaIds j9§ Ino }oeq pue Surids pus
USNIQ UogqIed aAsowal ‘@yerd JOINULIISTP SAOWAI ‘SO[0BD USJISBI OJ "SOUSNIQ
Ay Jopun SISP[OY USNIQ UOQIBD 8y} Ul SMaIds 498 Aq 908[d Ul Py oI®
SO[(89 JIOINQLISI ‘OUISUS oY} JO I9pJ0 JuMIT 8yl UM 20uepIoode ur ssnid
sreds Suurewal o1} j99UU0) ‘T ‘ON Iapur[2 ul 8nid Jreds a3 o3 93erd iomm
-quIISIp @Y} JO [BUIULIA} PUBY 7J9] AWAIIXd 9} J09UU0D “JIBUSHUBID PUB
97eUS aInjeurIe 3y Jo suorjisod 9AIIR[AI 9U) SUIQINISIP JNOYIIM SUISUS 31}
01 ojeudewr 9] 19auuod Lqnyaiey ‘jurod syyl e uedo 0] Urdaq PIMOYS §308}
-U09 Io¥eaIg 'OSIP 9U] 9A0QE SUISNOY oY) Ul MAIOS 39S 83U} JIapun A[3o31Ip
ST 0STP JOJNQIIISIP 9} U0 HIBUI J0JEITPUI 9Yj [IjuUn jJeys 0jousdewl uInj pue
arerd IOINQIIISIP SAOWRY I9A9] Surur} ojeusew pIejal Andg 'a}[o.qu Jamod
Surrejus Iejued peep doj sayoeal T ON uojsid [1jun aurdus JUBIOD ‘9[qEB[IEA®
90U 9XB SUOIjBOYads JI ‘UOIJBULIOIUT STUJ IOF SI89YS BIJEp IBD 995 ‘payoeal
sT T "OoN. wojstd 1oy uoryisod SUIP 3991100 [[UN ISA0 SUISUD JUBID—:ONIILL
“quaut
-dmbe pIepur)s S PIUSIUINI I8 §70BJU0I WINUIIB[J '9[U }0BIU0D B[ auly B
yiIM £IBSSO09U USYM §I9BIU0D 9IBIINSIY “WBI 9y} Jo jurod y3iy ayj uo wie
Ioy®ea1q oyj jo todwing IoQqy 9y} UM painodes st ded 3091109 ayj [jun pnis
o dn SuruaIng pue pnjs SUUNOW J9BJU0I AIBUOIJE)S aY] U0 JNu 0] 9yl
Suruesoo] £q des 108jU00 398 ‘YOUI IO ojeredes $}0BJU0D JoNBAI— HAMVAUL
‘uorgejox ajsoddo Joy
POUSISOP SJTUN YJIM JOAI JayBalq pue ajerd JIaxearq auj aoe[dal pur ojauUdeBW
2Y) SICUUIASSBS[P 0} AI8§SO29U ST 91 ‘UOTJBJOI JO UOIJIAMP AU} a3ueyd 03 I9apIo
ul ‘ojouSewW Sy} JO PUS SALIP 9] uo ded [[eM [0 9y} uo padwejs Uoejol
@9 JO TOIJ0RIIP oY) Ul A[UO USALIP 2 0} Paulisep SI ojoudewW U L—:NOILLY.LOYM
quawusSie apraoxd 0} aseq 9y} Ul
pasn are suid [emop J1 derjs Supunowl S[}eUSEBW-UOU JIUJ0 IO SSBIG B UM
pajunow deIjs 9q ISIMINI[ ABW I 'S3[0] Surjunouwr aseq Ioy padde) pue pafLIp
g1 ayerd oseq 9y ‘UOMIUSI pexXy JI0j paddmba aq uwd 0J9uUdeUW pPUB poaysIu
-:m; are seSuex Surwry rerosds YSnoyjre uworiusy o[qerIeA JIoy oduer Juruury
00189p 0¢ ® A paySTWINy ST I °'peads JIBUSYUBID SAWI} YT 98 USALID oq
PINOYS 079USEBI '2INJEULIR 89U} 9A0QE A[J09IIP PIJUNOW ST JoUIBUL padeys .n,
s[8uIs vV 'sSurieeq 2INJBUWIIE 29U} UYSNOoIY) MOY JUSIIN fue sjusaaxd SIUL
‘0lPuSeW 9y} JO PUd AP 9y} 8 9jerd aseq aUj Ul pajunow ysniq punoisd
reroads ® UYSnoIyj} pPepunoid S] aINjBWIB YL 'SWEIl 3} 'c‘mu; paqvu[nsm;.
ore UoIUM SSUTIBAq [[Bq UO PILLIBd SI aInjewiis Suljejol sauL acbgq aanjewre
punom 9[3jnys woIsued ySiy Y} Jo s 03ouIeIW 9-NO 2d4L aUI—:NOILJIUDSId .

Tonid HIVaS

HIOLIMS
ONTI0YO OL §

9°ND 3dAL

OLIANDVIN NNVIWHSIH




