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PAGE E-12 ANTI-STALL 
DESCRIPTION :-Anti-Stall is an automatic starting switch designed to start the auto

mobile engine whenever the engine goes dead while the ignition switch is 'On'. 
It is an electrical device and draws current from the ignition line to operate an 
electro-magnetic starti.ng switch and can be used on all cars with inertia principle 
starter pinion engagement. The starter switch is automatically opened when the 
~ngine 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 
operat1ed in the usual way. Turning on tfie ignition switch connects the Anti
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. 

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 requirirrn 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). 
This is a solenoid with an iron core connected to the contactor in the starting 
switch. Movement of the contactor closes the starting .switch contacts completing 
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 (I). 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 o_pens the contacts providing a more positive ol_)eration 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. If 
vacuum attachment does not cut off starter after engine starts the vacuum suction 
must be increased by backing off the screw slightly. The adjustment must be 
locked by tightening up the locknut. 

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. The 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 
frame by a wire. connected to the ground terminal on the back of the case. This 
should be done wherever possible even on metal dash mounting to secure best 
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. 
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If the relay has only one terminal outside the case which is connected to the 
ammeter the relay cover must be removed and the other terminal will then be vis
ible. Make the connection and insulate the line so that the wire will not be shorted 
when the relay cover is replaced. On Westinghouse generators with the relay 
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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 the 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 l~allation. On Ford installations a special lighting switch must be in
stalled to msure proper operation of Anti-Stall when car is run ori magneto igni
tion. This switch is provided by Anti-Stall manufacturer. 
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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 Sectionai 
View adjoining. The two large terminals on the base of the switch are the 
starting switch terminals. The right hand termh;1al is connected to the 
battery an'd a lead is taken from this terminal for lighting. The lighting 
lead is connected through 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 i:s 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:-It is not practical to disassemble the switch further than ls 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 flber washer from each stud. The switch cover plate 
and the flber 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 
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). 
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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. 
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FINGER TIP CONTROL 
PINES TYPE 

DESCRIPTION:-The Pines Type 'F).,nger Tip Control' consists of a starting 
switch, lighting switch, and horn button combined in a single unit which 
ls 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 Ufting the button slightly, the horn circuit is closed by depressing 
the button, and the .various lighting circuits are completed by rotating the 
button. 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. T1:te six light
ing switch terminals are grouped on the front of the switch. These ter
minals should be Connected as fotlows (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 ex~loded view of switch) . These switch fingers· rest on 
the notche'd edge· of the switch spider whfoh carries a corttaet' plate on its 
lower surface; This contact plate bears a;gaf-nst 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 pfat~ and 
they are brought together whenev-er the e0ntrc!H shat t- is pushed d~w:niW'ard. 

The switch cotitr@i: ~ha:ft extettds through the sWitch ftottsfng- to the 
starting switch housing on the lower end of the switch. The startfng 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 a.t the 
lower end of the column. 'l'he· c0ntr<'11 shrett apper, end. i's· :lilitted with a 
slotted bushing and foek nut. a:n:d grfps the· d€5nbo'l: t ube fo the' steet ing 
ct~IiU:mn when the loe-k nut is: t ightened. T(;)' temls!ve the swi.t~h, :tlrst• dis
connect battery cable and tape to prevent short.-ei:rctd ts,. 'L"hen: dfseonnect 
starter cable and all lighting 1ines. l.oosen the· loC'k nut <;in the up,p'Eilr end 
o:11 the control • shaft. Then take· eut Jjofts or screws i:n: rnou :l'l:tfn:g btitcket. 
The swifoh can be remove'd by puIHng it straight downward' t-.tnttl 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 ~otter pin in the lower end of the shaft . 

. The sp~·ing, 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
placed so _that ti:i,e slot in ~he stop plate is against the st~p when the lug 
on the _switch spider is agamst the stop on the switch body. To secure this 
!esult, m_sert _the control shaft and turn the switch spider as far as possible 
m one d1rect1on. Then· remove shaft and assemble so that the stop on the 

, , 
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top of the switch body prevents the shaft f:rom turning any further in _that 
direction. 

The cover plate over the lighting switch Spider is riveted fn ]?lace and . it 

SWITCH ASSEMBl..'t. 

rgi 
CLAMP NUT. 

STOP PLATE 
==i.-.....,.a:::.:::::» 

BATTER'( SQUAR! SHA 
'TERMINAL. (WHICH OPERATE!"> 

LIGftTI N& swIt cM 
SPIDER). 

STIIRTING SWITCH C.OYER PLATE. 

PINES TYPE 'FINGER TIP CONTRO~. 
0 

SPRING-1 

CONTACTOR~ . 

·NoTE:-111 ASSEMBLY 0 
TltE SWITCH SHAFT 
IS INSERTED FROM 0 
THE TOP AND TIIE 
SPRING-1 CONTACTOR 
A:;:;EMBLED ON THE 
LOWER END AtiD COTTER. 
HELD .BY THE COTT~R,...,......@=a 

SWITCH SPIDER 
(CO TACT PLATE ACTUALLY 

UNPE.RNE.AlH SPIDER. 

(t:ri 
f'A5'1'ENil'(Gi . • 

$trREWS. • 

' 
is not practical to attempt ari.y repairs to the lighting switch unit. If tests 
through the lighting switch with a voltmeter or lamp aind test, points indi
cate that the lighting switch is defective, it should be replaced with a new 
unit. 
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PAGE E~t8. 
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 
au~io-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 Capacitor 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 wm 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 piaced in the tube sockets and the tube shield 
_replaced. The speaker is mounted on· the front of the set. 

Control 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 floor with four boits. The box 
can then be mounted by using the four long bolts which mount the box on 

. the cover. A special armor~d cable is provided for 'B' battery connections . 
. Connect wires as shown on the diagram. 

Capacitor Plate. The capacitor plate should be mounted underneath the 
chassi-s 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. 
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'A' Battery Cable. A shielded cable is used to tap the autom~bile 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 clatnp to hold the 'A' cable and the shfe'!ding on the cable must be drawn 
under the clamp so that it will be properly grounded. The blitck or groun:d 
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 ls provided with a pointed set 
screw. This clamp should be slipped over the cable about one inch from 
the battery terminal and the set screw tightened until it punctures the 
insulation and makes contact with the conductor.· 

CAPACITOR PLl',TE. 
CAPACITOR P\..ATE MOIJlfTIN-G 

CONTROL. UNIT ON DA5H 
{DETAIL.~ Of MOUHTINC:,.). 

TU8E5 UNDER THI~ 5\HE\..D 

'A' BATTERY CABLE 
BATTERY C.ROUN 

CAR BAHER'< 
REO LEAD CLl\11PED TO BA'TTERY•STARTER CABLE. 

M•tt.SI. 

ISLACK, 

:'>P\.ICE. 
:r nu-s 
OINl, 

R0UNOEO 
HIS• CLAl'IP • 

Interference Suppressors. Ignition interference suppressors are pro-vided 
to be connected in the ignition high tension leads.. One suppresso:r should 
be mounted on the distributor head at the· center te:rminal and a suppres
sor should be· mounted on each spark plug. These suppressors. a:rre· high 
resistance resistors and will not interfere with the· operation of' tlrr:e ignition 
sys-tem. A condenser is also provided which should. be _connected between 
the generator terminal and ground. Thts will prevent interference due to 
surges in the charging circuit. rn addition, if interference is experienced 
with the set operating, the armored cable from the set to th~ control _u_nit 
may be grounded at the control head end and any loops m the wmng 
should be straightened. out. If desired the ignition. 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 . 

Whicn nolds tne terrn,ipal P,lug \n position also grounds the tnree cables 
and, for this :i;eason 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 cap 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 Voltage. No battery voltage indicates an 
open circuit either at the 'B' battery terminals or in the cable. This can 
be tested by_ a 'contipuity' 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 ope11-, 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' 6attery 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. Cneck 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 mountec!. 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. Tnis will be particularly noticeable when the en
gine is idling. Examine the interference suppressors and see that they are 
mounted on each spark plug and on the center terminal of the distributor 
head. • 

Defective Set Chai;;sis. 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 
tub~ sockets and is much. more thorough and accurate than any other 
testmg methods. However 1f an analyzer is not available the set can be 
tested with a voltmeter naving scales reading 0-8 volts and 0-200 volts. The 
voltmeter should be connected to leads ending in test prods which can be 
i!!-sert~d in the tube sockets after the tube has been removed. Complete 
d1rect10ns for a General Test follow. . 

TESTI~G :-The voltmeter should be used to test the tube voltages of the 
rad10-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
men~ wiring .. Plate vo~tages are measured between the plate and cathode 
termma~s, usmg the high scale of the voltmeter. No reading indicates an 
open pnmarY_ on one of the radio-frequency coils, defective wiring or an 
open connect10n in the (:!l,tl;lgqe wiring. $creen voltag~s are measured be-
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tween the screen and the cathode terminals with the pigh voltage scale of 
the voltmeter. No reading indicates an open circuit in the screen or cathode 
wiring. Grid voltages are measured between th~ grid terminal (on top of 
the tube on the Type 224 screen-grid tubes) and the cath,ode 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 cir:c.uit in the catnode 
wiring. 

In testing the detector, the plate voltage registered on the voltn1eter 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 testing 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 testing the filament no r.eading 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. 

LI· IST RF. COIL, C-1, 
L~·ZND.RF.COIL, 
L3•:IRO.RF.COIL. ~·3 3RD. RF. TUNING CONDENSER. 
L'I· l)ETEC.TOR C.011.... C·S SCREEN 6Y·PASS C.OIIOENSER .. -----
LS'· OETEC.TOR CHOKE, C.•E, CATHODE BY•PAS5COHDEH5t;R. 
Lb·OUTPUT CHOKE• C·7 PLATE BY•PA5S CONDEHSE.R. 
R•l •VOLUME C.01\TltOL. G·8 DETEC.TORCATHDDE COHOEKSE.R. 
RZ,· l:',T RF. BU\SRE:'>ISTOR. C.·9 DETECTOR SCREEN COIIOEH5ER, 
R·3 DETECTOR BIAS RESl:',TOR. C-lO DETECTOR Pl.ATE CON0Etl5ER. 
R"l>OETEC.T~SCREEn RESISl'OR. C·II DETECTOR PU\TE CONDE1t5ER. 
R·S OE.TEC.TQR Pt.A'TE Rl::'>l!>TOR . C·IZ. COUPLING- CONDENSER. 
R·b l'\UOIO GRID RESl:'>TOR. C·l:l OUTPUT CONDcN::.ER . 
R·l 5ERIES GRID RESl!>TOR. C.·i'f Fil.AMEIIT f>Y·f'A5::. CONDENSER. 
R·8 FILAMENT RESISTOR. C·l5 15T. RF. ALIGNf1£ttT CONDENSER 
l\·9 Fll.P,t\ENT RESISTOR. C·lb ·3KD RF, ALIGNMEHT CONDENSER. 
C· I l~T. RF. TU!IIIIG COKOENSER.C·l1. DE.TEC.TOR. A.l.l&Nl'IENT C.ONDEN5ER. 
C.·Z. 'Z.NO.RF, TUttlNG C.OKOE.ttSER.C-t8. SPEAK'l;R. C.0NDEN5ER. 

Tube Socket Voltages for Testing 

PPL'l-' 

1 
C0MTRO\. 

/ UNIT, 

___ :'>WITCH, 

Stage Tube Type Filament Plate Screen Grid 
1st Radio-frequency ...... 224 .................. 2.0 .................. l 70 .................. 75 ................ 3.5 
2nd " ...... 224 .................. 2.0 .................. 170 .................. 75 ................ 3.5 
3rd ...... 224 .................. 2.0 .................. l 70 .................. 75 ................ 3.5 
Detector ~ •••••. 224 .................. 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 the correct 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 
t).1e prst set and a i12-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 
pf audio,-freguency and a 112-A tube in the second or power stage. Two 
t;vpes of receivers are in use. The first type has the complete receiver 
mounted in ii, single shielded box mounted on the dash of the car. With 
t_his type the loud speaker was placed above the windshield of the car (some 
cars are fitted wjth two loud speakers, one in the front compartment and 
one in the -rear) and are connected to a toggle switch on the dash. Where 
opJy !;lne speaker is used, connections are made to the auxiliary output jack 
on the instrument panel. This jack permits a portable loud s13eaker to be 
plugged in, disconnecting the car speaker, and providing receptjon at a dis
tance. 

The second type set is mounted in two shielded cabinets both-mounted on 
tp.e dash. 'rhe gabinet containing the tuning condensers (connected with 
the tuning dial on the instrument panel through a flexible cable control) 
contain_s t).1e thret'l stages of radio-frequency and the detector tube. The 
second cabinet contains the two stages of audio-frequency amplification. 
With this installation the loud sueaker 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 1 ½ amperes. Three 45 volt vertical 'B' batteries are installed 
in a metal battery box under the car floor. Two 4½ 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 circuit. 

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 di.a.I (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 distinct click from the speaker as 
the switch 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-
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formers and then to the two set terminals indicating thait the two windings 
are in good order the transformer is all right. 

If •Reception is Weak. Test batteries with radio turnecl. 9n. Replace 'B' 
batteries if voltage readjng is less than 40 volts. Replace t-qJ:;>es which do not 
light up properly. The tubes should be tei,ted on a regular tube tester if 
possible since t:he filament test is not conclusive. Examine car· battery for 
poor eonnections due. to corrosion or-loose tenninals, . 

lf Jf,eception is Noisy. on the first type set turn the two tuni:ng dials 
untH the index numbers are widely differe:nt. This will eliminate outside 
sigpals. If the noise stops it has been cll,used by external conditions due to 
location of car, E)tc. If noise continues, tum off volume control. • If this 
does not eliminate noise tl}.e detector tube should be replac:ec;l. 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. l?,emove tubes and see that contact prongs on tubes are clean and 
making firm contact with the contacts in the soc~et. 
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TIMING CHAINS 
tng revolves. This shaft drives the _accessories. The_ sprocket is held in 
place by a thrust bearing on the cham .. ,case cover w_h1ch b_ears again~t the 
face of the sprocket. Drives _of this type vary prin.cip3:lly m the de~i~ .ef 
the eccentric · bushing mountmg. The adv!l,ntage of this type driv~ is that 
the accessory shaft is held to a fixed center which does not change ai, . the 
chain is · adjusted. This eliminates the necessity of flexible couplings in 

Three types of timing chans will be found. These are (1) center guide, 
(2) side guiqe, ang (3) duplex chains . designed to en~age either side of tne pin
ions ·er spreckets. See Illui,tra,tions. Centel' gqide apd «;luple~ i;hains are more 
cep:up.onJy used. Vari01,1s t_ypes of instaU::i,tion are; 

. Cinnshaft priv~ Wjth9yt A,!,Jjµ~tmt»t. This l~ a two sprocket snort .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 c1:1,TT1,Sh::i,fi; ,sprocket off the camshaft. Tlle sprocket 
is then bolted in place by cap s~rews tnr·eaded threugh tl).e fipr-0cket into holes 
in the camshaft flange. On the new ll,farguette eQuipped witp tnis type chain, 
the camshaft sproc~et is a press ;flt wpile the crapJcshaft sproctet j,s a push flt. 
The chii,in is rempved bY pulling the entire camshaft assembly ancl ch.aill for
ward :until the eran~shaft sprocket slips ·off the e11d of tne er!l,nkst,laft. There 
is no ag.ju:;;tment Qn thil! type chain and orcHn.arily the we11,r will not be suffi
cient to remove .a chain link. The chain must ·be replaced. 0n a few installa
tions means of adjustment have been prpvideq. 

MQ,npal AdjustJJ1ent, This type ~rive ~slJaUy c<msisti; of camsbaft &procket 
and acce1>sory sproi;ket (generator, W!l-ter • p1,1m.p1 ·etc.) so place4. that the chain 
passes over all three ,sprockets j:p a triangular sl+ape, 'J'he cham must be ad
justed to take up slack resulting from wear .at qefli!ite !ptervals, usually at the 
end of the first 500 miles and approximately every 2000 miles afterward. The 
common methods of chaip acllustinent ar,e: • 

1. Shifting of Generator. This is by far the most .common in1>tallation. 
The generatQr is flange mounted and provision is made for shifting the 
generator ~rui generator drive sprocket away from the en.gine. TJ).is is _d~ne 
by slotting the upper flange mounting holes and in some cases providmg 
a set screw and loct nut in the edge of the flange whicll bears against the 
flange rnou.nting screw holds the generator, in posit ion. 'J'lle chain is 
acUiiste!l by Jooi;ep.Jpg the flange mountin~ screws anq tµrnin~ up the ad-
1ustnitlnt screw pr pulling the generator aWP.Y from tlle engjpe (the lower 
~i;rew sel'yjpg a,s a pivot) until the chain begins to hum with the engine 
runninf?;. The generator is then slacked up until the nois_e. disappears ~nd 
the screws tlg}1tenecl. With the proper adjustment the cham will run n01se
lessly. 'J;'his adju~tment will permit apprmdmately ½ inch up and down 
play in the chain on the longest side (between the camshaft sprocket and 
the gener3tor sprocket), which . is correct. In some instances sufficient 
movement .pf thJ! generator is provided to ta,lrn up ::i.ll play developep ln the 
life of •the ch~in ( ½-% inch). Jn other instii.llat ions wnere tp.e a,djustment 
provJ$d is only approxi;inately 5/16 inch, it will be necessary to remove the 
huntJu.g link in the chain when the rp.aximum 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 
h~ver be connected in an old chain. The cµ!l,fn a,qjustme;nt js usµii,lly i;µffi
clent to take up . all allowable wellr befr;ire tne chain teeth spreii.~ to such 
an extent that they will not mesh satisfactornY in the sprocket teeth and 
w}jen this occurs a· replacement cllain should t:,e installed, 

On ordinary inst.all!ltions of this type the sprocket is bolted qire~tlf on 
the generator shaft and it will Qe necessary to r.emove tne chii,in c~se c<;>ver 
and remove the Ch!l,in or to take off tne p.qt . on the ~ep.er,at~i; snaft and 
puil 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 §pr~l{et to the 11haJt on w~fcl'). th~ -e<;centric bush-
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driving the generator or water pump. • 
• . AtJto:µiatic Ad~ustip.ent. Timi~g c~ains _with automatic 3:djustment use an 

extra idler adjustment spFocket which is designed to automatically take up the 
slack in the. chain. This system is used in µwst ease~. with the duplex type 
cJ:iii,in and the idler sprocket is mounted below the cham between the crcank-
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shaft ·sprocket and the accessory drive sprocket. The idler ~J:ll'Oeket is taoun.ted 
on an eccentric sleeve which is kept under tension by a dfive 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. 'l'his 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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PAGEE-25 

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 wlth 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 
eccentric manual adjustment drive and automatic adjustment have been 
develo]:!)ed. Details . concerning these types are given below. 

1. Eccentldc Manual Adjustment. This installation incorporates a special 
accessory drive sprocket which is carried on an eccentric sleeve. The 
accessory drive 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 
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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 
excessive 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 Tlil:. POIKT t\UST BE .ooo-.008 INCH. 

MORSE AUTOMATIC IDLER SPROCKET. 

~ff. ....... ~~ 
ROCKERP;-;-~ ~ 

I.ROCKER :J'OINT LINK COtlSTRUCTIOK TYPE5. 

~m~•••~· 
BUSH!;;-~~ 

;!., BUSHED J"OIHT LINK C0NSTRUCTION-

.... ~-: ...... . w~~~ ... ,~ 

3. OSC.ILLATIHG JOINT LINK COHSTRUC,'t.!.Qt.h 

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 

s· 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-CoPYRICHT 1929. 
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DISTRIBUT{)RS 
SYNCHRONIZATION OF CONTACTS 

DELCO 
REMOV-ABLE 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 ~ertain intervals of time between firing of plugs in double 
ignition systems and these intervals must be accurately set. 

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. 

ADJ'USTIHG tOCl{ SCREW~ • 

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 ° corre_sponding to 90° of 
crankshaft rotation. This is the correct firing interval for 90° 'V' type engines and 
eight cylinder 'Line' engines. on which these distributors 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 br.eaker cam and shifting cam. 
For specific car timing directions see car data sheets in National Manual. 
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ADJUST ME.NT 
CAM. 

OEl,CD-REHY PAfff No. 
822572. 

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 
with contact arm on high point of cam. Then 
loosen 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 thr.ee 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 
cylinder engines. The firing impulses occur at in
tervals of 60° and 120° of crankshaft rotation. 
Consequently breaker contacts separate at intervals 
of 30° and 60° corresponding to these 60° and 
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120° periods. Two breaker arms are mounted on 
an angle on a four sided cam and open alter• 
nately, • Ignition ti!l}ing on these engines is set by 
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 ga?°at .0225-.0275 inch 
with contact arm on lobe of cam. Then loosen 
taper r.§S,Jew in center of cam and remove cam. 
ReplaC:e' 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 
second contact arm rests in the other notch of the 
tool. Then tighten lockscrews. Replace regular 
firing cam and check contact gap to see that it is 
·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 second 
contact arm is also on lobe of cam. Tighten lock• 
screws. Set contact opening .022 inch. Then 
rotate shaft and check to see that contacts open 
at the same instant. If they .Jo not, adjust con• 
tact opening keeping within limits of .018-.024 

inch. Increasing contact gap wiH make contacts 
open • sooner while decreasmg contact gap will 

make contacts open later • 
Remy Distribofon (Seriff 648)-with one set 

contacts· on movable plate and one set stationary. 
Turn distributor shaft until contact arm mounted 
on stationacy pla,te 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 inch. Then tum 
shaft 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 and 
decreasing gap will make contacts open later. The 
contact gap must be kept within the limits of 
. 018-.024 inch. 
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DISTRIBUTORS 
SYHCilltONI2ATf0N OF t'ON'l'ACTS 

DELCO-REMY 
TYPE 660 AND 661 

DESCRIPTION: ....... This type distributor is. desighe'd for tise ·oii ei~lit cylinder en
gines. lit is fitted with tw0 sets of eontacts operating <i5n a, .four sided cam. 
The contacts open altei:nately a-1; intervals· of 45 degrees coi.:respomUng to 
the 90 degree firing interval of the engines on which it is used., Both sets 
of contacts are cortnected irt parallel in ~he primary cfrcuft of the ignition 
coil. One condenser mounted ori the side of the dfstributo:f shaft housing 
is used for both eontaets. T1te breaker ar-ms • are de'Signed so that one set 
of contacts closes immediately after-the other set opens which pitovides a 
longer period of time for, buflding up. the coil primary c:urre.nt-. 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 limit& of .Ql8-.024 inclt Set contact gap by foosening the fotk 
screw on the stationary contact mounti:m:g plate (directly-beliind the break
er arm) and turning the eceentric adjusting screw. The l;lreaker gap must 
be measured with the breaker on the lobe of the-cam.. Tighten the lock 
icrew. Contacts can be· resurfaced when necessary with a fine flat contact 
file or on a medium hard oilstone·. The corttact gap fiiust be set befdre the 
contacts are synchronized artdt should be ·checked a.fter the syhchronization 
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 incli ahd 
repeat the synchronization. 

SYNCHRONIZATION OF CONTACTS:'~A speeial Delco---Retny syncb:to'llizing 
tool, Part No. 183·8182, has been deve'loped: for use in synchronizing contacts 
on Type 660 distributors. Plaee the synchronizing tooi in pos1tfon on the 
upper end of the distributor shaft· with the spring on the-left or 'iW' side 
of the tool in the slot irt the earn (if the distribut6t rotates e1oc-k>wise) or 
with the right or 'N' Side of the spring in the canr slot (if the distributor 
rotates eounte:r-clockwise)' and connect a test lamp or am:tnetei.: in the pri
mary circuit and: turn on the ignition so that an accurate check: at the 
oontaet opening can be made. Then turn the disttibutot s1la-ft in the· C!lirec-

tion of rotation un:til the first set-of ~orttacts 
r~oa;scREW. (mounted directly on the bt'eaker plate~the 
~ so-called stationary conta:ctSJ begin to open. 

Note the reading on ille eenter scale' which is 
directly in line with t:he leadfng edge of the 
slot iii 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 lbte with 
the same edge of the-distt.1butor housing slot. 

'totcfAc.T Then loosen the two lock Screws, on tlie mov
ADlilmmtr. :rble sub-plate (on which the_ secon:cr S'et of 

~YiltKRON1:r.AT1ott contacts are mounted) and turn the eceentric 
'1. LOcKs(RiaW adjusting screw until the-eo-n:tacts limgin to 
AD;fUSTIN6SCREW T' ht . th 1 tERl'IINAt.. open.. 1g , en: e ock screws and check syn-

• chronization by turning: the di:strib'utor shaft 
through a compfete revolutian and again· not
ing scale re·adin:g-s as corit'acts open. Toe vari
ation must not be greater than 2 tool gradua
tions which corresponds to 2. degrees of crank
shaf,t rotation. The contact gap must be checked 
after synchronizing contacts. If outside limits 
of .018-.024 inch, reset at .022 inch and repeat 
synchronization. 
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DELCO-REMY 
TYP£ 668 . ' . 

_D£SCRIPTION :-ThIS type distributor has iw8 sets-of coiataets operating. on a 
four sided eam. Cantacts open alternately at intervals· of 45 degrees-which 
.c0rre~po~ds w1tb th~ 90 deg:11ee fuing inte!,'va-l of the efg.ht • cyl1~der engines 
on whi{:h the distributor is designed. to be used. Each set 0f contacts ls 
fitted with a c0nde-nsei: and there is no eieetrfoai c0illlection between the 
two sets. The distribut0r fa used with two· ignition coils and each set of 
contacts controls one coil-; firing four cylinders-of the engine. The synehro
nization of the contacts 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
niza:tion and the eng1ne performanee will 'b~ iinsatisf-actdty, 

CON'i'AC'i' Al>JiJSTMENTz-Breaker contacts shouici be set at .022-inch and 
must be held within limits of .018-.024 inch-. Set contact gap by ioesening 
fock sci:ew 0n statfoilai;y contact mounting piate and-tuvmng eccentric ad
j'.usting se:rnw until correet. gap is secured with b:Feaker arm-:Fubbing block 
on 1obe of cam. Tighten the lock screw. Contacts can be resurfaced when 
necessary with a fine :flat contact file o:r on a med-i-um ha•rd oiifstone. The 
contact gap must ·be set before the contacts are synchronized and should 
be checked after the synchrofiizatfon has been completed. if Syncht'O:i:iizfng 
:li1a:s affected the gap suffieiently to-tht0w it outside the lini-tts df .018-.024 
inch, teset the gap at .022 iticti and repeat the syMhronizati<in. 

ti'icei;toNIZATi:ON OF CONTACTS :--One set of c0ntaets is mounted 0n the 
base piate while the second set of contacts is mounted on a movable 
breaker plate. To synchronize contacts, first con:nect, a-six volt test lamp in 

series with each prim~ty· cir"cuit. Then remove 
distributor head and tutn distflbi:ito'i' shat;t until 

,r~Jus1111e,.scR~w. the first set of contacts l>egJ..n to 6pen when the 
~1.ocKscREW lamp w,ill go out. Clip the speciat sync'laro:hlzing 

tool, Delco-Remy Patt Mo. 1S:3500'g, on th:e edge 
of the distributor housfrig so that th:e '11; mark 
on the scale is opposit~ tne leading: edge ot the 
rotor contact (tor clockwise distrfbtitors) 0t with 
the '9()! mark-on the sea-ie 6pposft'e tne rotor 
(eounteF-·clockwise distrfbufors). Then, turn the 
distl'i.butol' shaft until the sa.m~ e-age of the 
rotar ccmtact is oppos•ite the '90' riilil'k (if the 
'0' mark was· used) or opposite ~he _'0' mark (if 
the '90' mark-was used {ot iiiitial reietence). 

<!.oMl'Acr Ao:r-usti1~Lo'c:Ks·<REW:-This wili indicate that· the distri~uto~, _sliaft has 
HOv'A-SLc BRtAKE.R. :;liB·PLATE been turne~ thl"ough 4.~ clE:grees-_ailid lif the con-

• tac~ are m synchromzat10n Ufe· second lamp 
wm go out at this-tmi:tft, indica:titrg tha;t the 
second set-of contacts hav~ l5efflifi to 6pen. If 
the la:mp does not go out, loosen the two lock 
scJ.1ewi,; on the movable break:er plate" artd turn 

OELCO·RE.t\Y PARTMo.,s~sooq. the eccentrie adjusting screw 1'l>nti1 the contacts 
begin to 0pen.. Tighten: the lock screws: and 
eheck the contact gap-. If outside l:imits @f ,018-

.024 inch, rese-t at. .0-22 inch and repeat syne-lmmizati-OB, The tool is• grad
uated in erigfrie degrees. The allowable variation -1n contact synchror,i,iza,,tion 
is 2 degrees or one graduation on the tool. 

NAtfONAi. AOTOMOTIVE S!tRVfCE-COPYR'.iGH1' 1'931. 
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PAGE E-32. 

Di ST R I n·u·T OR'S 
SYNCHRONIZATION. OF CONTACTS 

AUTO-LITE 
TYPE IGH 

DESCRIPTION:-The two 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 b!l,se plate), loosen the two lock screws on the stationary con
tact mounting plate 1!,nd turn eccentric adjusting screw until correct gap ls 
secured with breaker arm rubbing block on lobe of cam. Then tighten the 
lock screws. The other set of contacts (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 terminal inside the breaker housing and ground (snap the 

other test lamp lead on the distributor case). Block open the second set of 
AD•USTING :-.1,oT contacts (mounted on movable breaker plate) 

., .A!.>-"':~~;::;:
5_,,, LooocREW with a piece of cardboard. Then turn on igni

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 ls 
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 distdbutor. 
Clamp the special synchronizing gauge (Auto
Lite Part No. IGH-1) on the side of the dis
tributor case so that the poin·ter of tµe gauge 

-by direction of rotation of the distributor) on 
the fantail. Then carefully crank engine over 
90 degrees until the second line on the fantail 
is direc·tly opposite the synchronizing gauge. 
Remove the insulation from between the breaker SIIOWING'FAHTAlt 

AHDTIHING MARKS, 

·,,,. • . is directly opposite the leading line (determined 

:;v11cHR0tt1z1NGGAUGE contacts and block open the first set in the 
PA~T NO.IGH-1. same manner. If the lamp lights when the 

second line on the fantail is opposite tJle gauge the distributor contacts 
are correctly synhronized. If it does not, loosen the two lock screws on the 
mov,able 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 bEl 
found on the car model pages. 
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AUTO-LITE 
TYPE IGJ 

DESCRIPTION:-This. type distributor is used in. conjunction with two ·coils, 
each coil controlled by one set of conta'Cts. 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 blaek 

. on lobe of cam. The other set of contacts (mounted on fixed bii:le plate) 
are adjusted by loosening the two lock screws on the stationary contact 
mounting plate and turning the eccentric screw. Tighten the lock screws. 

• The' contact gap should be the same on both sets and a feeler ~aµ~e shoulq 
• be used to accurately set contacts. 

SYNCHRONIZATION OF CONTACTS _:-Connect a. 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 untit't1ie 

MOVABLE sue-con~cts (mounted on stationary base plate) 
.-":=~ PLATE. begin to open and the lamp lights with the 

LOCKSCREW igniton 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:. 
dng, loosen the lock screws on the movable 
breaker plate and turn the eccentric adjusting 
screw until the contacts begin to open. With 

(c.ot10EHSERs110uNTE.D o~ the correct adjustment the back ·1ash in the 
s,oe. oF 1-1ous1NG-) ~ gears will be sufficient to open and close the 

~ contacts and the lamp should light and go out 

lb 
as the distributor shaft is rocked. The regular 
production rotor used on these distributors will 
be equipped with timing marks and it will only 
be necessary to use the special master timing 

TIMING ROTOR SYNCI-IROHIZINC.GIWGE rotor on the early equipment. 
PART NO. IG,-l51b, PART "O.\GIM 

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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DISTRIBUTOR AUTOMATIC ADVANCE . . . 

DESCRIPTION:-Practically all distributors are now equipped with autoJll.atic 
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 distr1butor 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 
op·en 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 
adv;:i.nce 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 slJ.eet, 
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
tri•butor should be brought up to the speed at which the automatic advance 
sho_uld begin to operate (it must be kept in mind that the distributor oper
ates at one half engine speed) and the star,t 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 a;t . tI1-e 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 
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advance curve. The horizontal divisions (from left to right) refer to engine 
R.P.M. in hundreds. . The vertical divisions (reading up the page) refer to 

. distributor advance in • terins 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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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 tha,t line will then refer to the advance characteristics of the 

• distributor in question. Whenever distri-butor advance · performance and 
characteristics require additional data, thfs will be given on the car data 
sheets. 
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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 cylinder 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 setting 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/s 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 % inch S.A.E. spark plug, ½ inch pipe thread, 18 MM. Metric 
thread and the 1/8 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 1/s 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 1/s 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 when~ver this type 
gauge is used. Then turn 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 tw? sets of 
contacts opening alternately at intervals of 45 degrees corresponding to 90 
degrees of crankshaft rotation) it will be n~ces~ary 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 d1sributtor 
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 
DIAL.CAN BE 
ROTATED 
8YHAND. 

'\ 
TEST CLIP 

(GROUND TO 
ENGINE BLOC.~). 

ACTUAl\NGROO 
(HO'f'ES \11\Tt\ PISTO 

REGULAR )'~'ADAPTOR 

ME.TRIG ADAPTOR. 

{, 
TE5T_CllP (COltNECT 
TO IGNITION HIGH 
TENSION CABLE. OR 
NO.I SPARK PLUG- LEAD). 

HRVSLER ADAPTOR. 
)a" PIPE PLUGHOLE. 

TYPE OF ROD U5ED 
WHEN G-AUGE IS 
MOUNTED IN 5PARK 
PLUG OPENING-. 
(NOT DIRECTLY 
ABOVE Pl5TON). 

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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E LE C T RO L O··C K 
INSTALLATION AND REMOVAL 

.D~SCRIPTION:..JI'he theft-proof featufe. bf the Electtoloelt is centered in the 
fact that the bteaKer is grounded throtigh the Elect:rolock case at the dash 
an.a the terminal assembly at the distributdr when the Eleetrolock is turned 
'Off'. The breaker lead between the distributor arid 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 Catile Timer Ends have 
been used. Some of the Type 5 and ail Type 9 Electrolocks are fitted with 
the 'Serviceable Timer End'. On these types the Snap Terminal assembly 
can be removed ftofil the l!Jlectrolock (after the Electrolock has been taken 
off the disti"ibutor) without destroying the Electrolock. On all other Elec
trolocks the snap Terminal assembly cannot be removed wit:tiout mutilating 
the Eiectroloek. The Electroiock should be returned for credi'. t without any 
attempt to remove the $nap Terminal assemmy. The method of mounting 
the terminal stud in the distributor varies with different manufacturers. 
Details of the tnoufitings manufactured by the Mitchell Specialty Company 
are given in the next paragraph. 

blSASSEMBLY OF SERVICEABLE TIMER END:-The EleCtrolock must fltst be 
removed from the distributor. Then remove the g:roundihg cup and insul
ating washet which are slipped over the terminal stud. (1)n distributors with 
a threaded tetminal stud held in place by a hut on .~he irtnet eridi the 

• gtound cup can be slipped off. On distributors with the\ terminal stud rN·
etE!d to a flange or plate, it will be necessary te cut tlie 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 timet end nut which is staked in place to prevent loosening in service. 

E.LtCTROLOC·K APPLICATIONS. ~T;~M1~A1.,_ ~'f:u.o, 

WIBJIJ■ ~ ARMORED CASlE 5ER~ICEABLE TIMER EMO GROUKO CUP. 

SNAP TERMINAL ASSE.t1BLY. ~OHDEHl>E.R tERMiNAL 

!;E~VIC.EASLE. TIMf.R E.ND. -
BAc.KlltG-WA:SHE.R CliRREHt WIRE B\Jl:>HIH& TIMEIH !U) NUt. • • • • 

OA<T] A"""LE•Os.HtHG. / <••.·tAct•SPR1K<T-· 1ttsli1.AtiHGWASHER) GROUND C~P 

, 0[]' \ • @I'[]' D • .. , 0 0 , ®E?,·.,.LO<K""' 0, 0. • , ,,, , 

TIMER END PAR.TS SHOULD Be .A:'>SEM8L£:D '" THE-eRDER SHO\'lfN. • 

5tiAP il:.Rt'llftAL A~!>tMf3i..Y .tYFE.$. 
TYPE. 22.38. , TYPE 2859. 

• 

l\'.IOUNTING 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 heid in place by a nut 
screwed oh aftet the terminal stud had been passed through the hole in 
the distributor housing. The breaker lead was takeii from the terminal 
stud, in some types, by anchoring the brealMt arm sprihg uhdei' the term
inal stud nut. on these types the nut was otdifiari1y soideted to the stud. 
in removing the Electrolock from the diSti'iBtitor, it is necessary to remove 
the solder (being careful riot 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 Assetrtbiy as a unit. On Electro
locks with a Serviceable Timer End the snap terminal can then be removed. 
On Type 5 Electrolocks, without the Serviceable Timer End, the entire 
Electrolock and Srtap Terminal .. assemBly .must be returned for credit. 

DISt~yfoR_:tERMINAL FLAHG-E... . . 
Q t~GROUNb CUP. FLANGE.--1. 

'°"""--.:. ... ,. 

The second type of mourtting has the ihnet end of the terminal stud 
riveted to a flange or plate which ordifiarily serves as the breaker lead 
terminal or as the stationary contact mounting ·v1ate. On these mountings 
it niay be neeessary 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 di' plate is released. 

• In some inst:tfiCes .~lief types of Terminal Stud m6untings may be found 
as these are provided 'by the distributor manufacturer except far car models 
listed below. ' 

Distributor Parts 
Type 5 Electrolock 

Part No. Used On 
Type 9 Electroiock 

Part 'Mo. Used On 
1761..: ......... Essex 0928) 2607 ............ Essex (1929) 
2204 ........... .11:ss~x, Late 1928 260'1 ............ Wb.ippet 96-A, 98•A (1929) 
2232 ............ Hudson (1928) 
223-2 ............ Falcon Rnight (1928) 

2611... ......... Hudson (1929) . 
2544 ............ Willyi Knight 70-B (i929) 

,2a2 ............ Stearrts Knight 6-80 (28-29) 2544 ............ Hupmobile $ (1929-31) 
2232 .. "········Willys Knight 66-A (1928} 
2232., ........ ,.Willys Knight 70-A (1928) 
223lL. ......... Peerless 80 (1928) 

2544 ............ Hupmobile t, (1930-31) 
2784 ............ Essex ss (1930~31) 
2859 ............ Hudson 8 (1930~31) 

2232 ............ Velie 88 (1928) 
2238 ............ Chandler 75, 85 (1928-29) Type 14 Electrolock 

2238 ............ Hupmobile Cent. 6 (1928) 3560 ............ Auburn 8-98 (1931) 
2238 ............ Hupmobile Cent. 8 (1928) 
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-.W = T~e Snap TeFminal can then ,be remqved 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 se~ments held to
gether by a spring and can ordinarily be used witn a new terminal sthd ih 
reassembling the Electrolock. 

The Timer End contact spring assembly is soldered to the current wire 
bushing, The current wire (or brea:ker lead within the cable)'· is etl'lfnped 
and soldered in the bushing. The current wite has sufficient slaclt so that 
it may be pulled out oJ 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 assern:bled in the order 
shown in the illustr!!,tion. The Timer End nut must be staked in place tc 
prevent it loosening in service. 

NATIONAL AuToMoTIVE SERv1cE-CoPvR1cHr t 931. 
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ELECTR .OLOCK 
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-quar.ter 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 separ.ate 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 
termi:p.al 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 scr'ew 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 a 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 switcli 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 t'tlile 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 ·contacts, distributor, 
spark ·plugs and spark plug cables. 

TYPE 9-B 
DESCRIPTION:-The Type Q-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 terminal on the case and the two coil leads are connected to the 
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other two terminals. The gasoline gauge and other accessories should be 
connected to the feed terminal of the coil • on the case (and never t~ the 
breaker lead from the coil). The breaker lead from the coil is completed 
through tne Electrolock armored cable in the usual manner and the coil 
and breaker are grounded when the switch is locked. 

ELECTRO LOCK 
TYPE 9-A. 

ELECTRO LOCK. SIV\PTERMINAL. 

UNLOCKED POSITION. LOCKl:D POSITION. 

JUl"\PE~C.IRCUIT.:i Tl{ROI.JGH 
SWITCH 

I .,-TO 
I BREAKER 

~- • 
A "'A~._..... 

"'-LEAD FROM COIL._7""' 

TYPE 9·8. 

UNLOCK'ED POSITION. I..OCKE:O P05ITION. 

B 

DISTRIBUTOR. 

ADVANCE ARM. 

DI 5 TRl8UTOR. 

_ • TO BRE.AKf.R 
THROUGH--...a..-----v. 

~FROMC.OIL ARMORE.D CABI..E.. 

C ·- TO COi L ------ FROM COIL. 
~G.AS GAUGE. 

IGNITIOti COi L. 
BATTERY. GASOLINE 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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PAGE·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 containing six conductors all 
insulated from each other, and a trap assembly mounted on the side of the 
distributor housing. The cable connects the Upper switGh assembly and the 
Trap assembly. The switch assembly has four terminals connected as shown 
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 
S}Vitch 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 trap 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 
break~ 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 a.Ssembly 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 ate 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 w :i tld 
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 SiIOOTING:-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 bum. With the switch in the 'On' 
position the lamp should burn. 
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(2) Then place one test point on primary terminal as in test (1) and 
ground the other test point by touching it to the distriputor housing 9r 
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 def~ctive. If the lamp 
does not burn the condenser is shorted or grounded. 

KEY. LOCK CYLINOE.R. 

LOC.~, ~WITCH, .• 
ANO CASLE iE.Rl'\ltlALs 
ARE ENCLOSED ll'i A 
PRESSED STEEL Cl\5E.. 

LEAOTO C.011. {BROWN)· 
LEAD T'O GAS GAUGE (t3LIJE) 

ll'i CA81.l:.. 

SWITCH LEAD FROM At'll1ETE.R. 
~~------., • 

TRAP MECHANISM. 

:., 

LEAD FROI"\ COIL (SI..AC~)-..---+--1 

TO 
MTTUT 

NICHROME. RESISTAllC.E-~~::::_,/.,/,-,.,.,.li!l!lii& 

G~OUND WiRE ---1'-..e-~,..._.._u. 

C.011.. 1.EAO T.O BREAKER..:---~~;::-

SHALE R LOC~ SWITCH 

IGNITION COIL 

(3) Place one test point on ammeter termi~al 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 ~dicll.te .. the. switch is. op.eJa,~iµg :i;a:~isfM,torily, :check the 
ignition coll, breaker contacts, spark plugs and high tension wiring for 
detects causing the ignition trouble. 
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AUTOPULSE 
FIRST TYPE 

DESC_RIPrION :-The Autopulse consists of a bellowi; yump opep1te4 by ii-new design 
electnc mot?r,. Th~ bellows are m!1de of meta with remfon:.ed !lnd soldered 
flanges and 1t JS da1med that they will outlast t.he ordinary lif~ of an .autmnobile 
engine. No lubrication or service adjustments are necessaiy. 

INSTA.LLATION :-"111e pump should be mounted as near the c;ar:bureto_r !1S i~ ,prac
tl!=al and approximately on the same: level. Wherever· possible mount -the pump 
drrectly on the carburetor howl. Both suction and delivery lines of the pump are 
tappe~ with 1/a inch ~tandard pip_e thread_ and suitable fittin~s are provided for 
mount~ng. For mountmg on _chassis or _en~me special. brackets 266 (for horizontal 
mountmg) or 267 (for vertical .mountmg) are provided. The pump should not 
be m<?unted o!l a wo~ dash as this will tend to amplify the sound of operation. 
for smg_le umt mountmg ~here less than 5 gallons per hour is desired use ¼ 
mch tubmg for all co!1n~ct1ons .. If full capacity is de'sired use 5/16 inch tubing. 
Fo! Duplex or tw_o umt 1_nstallation, use ¼ .or ¼ inch pipe thread manifolds. On 
:rnplex. or Quad mstall~tIGns use two 5(16 inch tubes or one 1/a inch tube with¼ 
!nch pipe th~ead mP:mfolds_. On Qumtett_e or Sextette installations use two¾ 
me;h tubes with ¼ mch pipe thread manifolds. On multiple insta1Iations each 
unit operates independently and is connected in par!lllel with the others.· Connect 
the flexible lead to the ignition terminal an the switch or to the switch terminal 
on the ignition coil. '.f.he pump is grounded through the shell. On two wire sys
tems or where pump 1s mounted on insulated base, the mountino bracket must be 
connected to the battery or grounded to the .engine block. " 

OPERATION :-When the ignition switch is turned on the pume_ is connected t9 the 
the battery. Current flows through termin!ll 'A' to contacts 'lf which are narmally 

.@ (:.AP VAL~,.cAP closed when pump is on .suction stroke. 
The current then flows through .coil 'C' .. 
This causes the coil to pull armature 
'D' downward expanding the metal bel
lows and drawing gasoline from the stor
age tank through the inlet passage 'E' 
and su_ction valve 'F' into the bellows 
chamber. During the suction stroke the 
contacts are kept closed by the magnetic 
action of a steel sleeve in the coil which 
tends to move upward stressing the spring 
under the lower contac.t and holding the 
contacts dosed. When the armature hits 
the spring the contacts open. Arcing af 
the contacts is prevented by a special 
short-circuited secondary winding which 
sets up a current opposite to that of the 
primary when the primary circuit is 
broken. This eliminates arcing. The open
ing of the contacts completes the suction 

. stroke and the spring 'G' then force.s the 
. . armature upward collapsing the bellows. 

· Suction valve 'F' closes and the gasoline in 
the bellows is forced through check valve 'H' and delivery p.assage 'l' to the float 
chamber of the carburetor. When the delivery stroke is completed contacts 'B' 
close and the cycle is repeated. • 
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REGULATION:-The eperation of the pump is controlled entirely by the hydraulic 
p_resslJr.e 9{ Ute .gasoline ll.l the float chamb~ ,of the carburetor. When the float 
¥alve doses with the Boat chamber filled with gasoline the hydraulic pressure in 
the line _pr.events the pu!Jlp CQmpleting its delivery stroke and the contacts remain 
open. The pump thus remains moperative until gasoline is drawn fr.om the car
huretor flpat cliamber and ,does not draw any current eve.n thou_gh the ignition 
sw.itch is OQ.. The pl,Ul)p can only operate while the engine is running unless there 
is .a leak in the lip.e. 

CAP AClT"f:' !_;The. Autapulse draws .25-.5 amperes at 6 volts -w~en operatini at full 
capacity. It 1s normally rated at 5 gallans per hour but will pump 7-8 gallons 
at foll load. On larger engines or where a very even flow of gasaline is desired 
two. three, four, -five or six units may ·be operated in parallel on the same feed 
a·nd delivery lines. In this case each unit operates independently. A five unit or 
Quintet-le installation ,will pump 35-40 ga'llons per hour drawing appraximate'ly 2 
amperes a,t 6 vo1ts. Other units are designed for 12 and 32 volt installation. 

TROU8LE SHOOTING:-ID$lla6ea T.esL When in~talling pump partially drain car
bµret9r l>Pwl.. Then close ignition switch hut do not crank engine. The pump 
wiU •OPf:!rate at high speed for several seconds and should then ·stop. If pump 
Qontim,1es to operate at slow J;peed this js at1 indication of leakage in the suction 
or delivery lines. 

Test for Gasoline Leakage, This is indicated by continued action of pump 
with engine stopRed and with ignition switch on. Check carburetor for leaking 
float Yalve and check delivery line for poor connections. Then check pump for 
lecJ.king suction valve. 
• Te~ for Air Leakage. This is indicat~ b.l'. noisy or uneven aperatior, of t~; 

pump. Crank el)gine and allow it ·to idle. The pump should operate uniformly. 
Jf it -speeds up or i~ noisy, turn ignitiol) switch on after .engine has been standing 
for several seconds but do not crank engine. If there is air in the suction line the 
pump will vibrate without pumping even after the carburetor chamber is full. 
The gasoline tank must be full in making this test. 

Test for Clogged Line. With pt!IJIP _operating and engine idling_ watch the dash 
ammeter. The ·pump normally praws ½ ampere which may not be noticeable on 
dash ammeter. If needle vibrates noticeab)y with each .stroke check the gasoline 
1ine for clogged openin_gs and clean all screens. • 

MJlhiple units should be fested individually by disconnecting lead wires and 
.conn.ecting .one unit in the circuit al a time. Actual capi).city 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 switch is turned off. _ 

SERVICING:-The large filter screen in the air chamber above suction valve should 
he cleaned when the test indicates a clagged line. Remove the cap on top of 
unit and remave screen for cleaning. In replacing, carefully shellac cap gasket 
before replacing cap. If the ~uction valve has been removed, replace spring in 
pronged cap with small hole up and repl~ce valve inserting the valve boss in the 
'hole. The polished side must be up. Make certain that cork gasket is in place· 
and snap cap over end of valve cage. The cap must be tight. 

SEDIMENT TRAP:-A special sediment trap ha~ been designed for mounting en de
livery side of pump. It is fitted with a fine mesh brass ~creen and separate11 water 
and sediment from the gasoline. It alse acts as an expansion chamber assuring 
an even flow of gasoline to the carburetor. The pump may be mounted directly 
on the side .of ~e sediment trap. 
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AUTOPULSE 
SECOND TYPE 

DESCRIPTION:-The Aut~ulse consists of a bellows pump operated by a new de
design electric motor. The bellows are made of metal with reinforced and soldered 
flanges and it is claimed they will outlast the ordinary life of an automobile engine. 
No lubrication or service adjustments are necessary. 

INSTALLATION :-The pump should be mounted as near the carburetor as is practical 
and appro:x:imately on the same level. Wherever possible mount the pump directly 
on the carburetor bowl. Both suction and delivery lines of the pump are t!lpped 
with 1/a standard pipe thread and suitable fittings are provided for mounting. For 
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 ¼ inch tubing for all con-
nections. If full capacity is ~-----c11p scRE.w 
desired, us,e 5/16 inch tubing. FIB£R wl\Stt~R. 
For Duplelt or two unit instal- ~~L ~~E~~~~l°R. 
lation, use 1/a or ¼ inch pipe '· ,, • 
thread manifolds. On Triplex 
or Quad installations, use two 
5/16 inch tubes or one ¾ 
inch tube with ½ inch pipe 
thread manifolds. On Quintette 
or Sextette installations, use 
two ¾ inch tubes with ¼ inch 
pipe threaid manifolds. On 
multiple installations each unit 
operates independently and is 
connected in parallel with the 
others. Connect the flexible 
lead to the ignition terminal 
on the switch or to the switch 
terminal on the ignition coil. 
The pump is grounded through 
the shell. On two wire sys
tems or where pump is mount
ed on insulated base, the 
mounting bracket mu.st be 
connected to the battery or 
grounded to the· engine block. 

OPERATION :-Pump is connected 
to the batltery when the igni
tion switch is turned on. Cur-

• rent flows from terminal on 
side of case through primary 
winding to contacts which are 
normally closed on suction 
stroke and grounds through 
case. The coil draws the ar
mature downward expanding 
the bellows chamber and draws 
gasoline from tank through in
let to filter chamber then 
through filter screen and suc
tion valve to bellows chamber. 
During suc:tion stroke contacts 
are kept dosed by action of 
steel sleeve in the coil which 
stresses the spring under the 
lower contacts. When the ar-
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mature hits the spring the contacts open and primary circut is broken. A special 
design short circuited secondary coil prevents arcing at the contacts. The driving 
spring in the coil core then forces the armature upward collapsing the bellows and 
forcing_~he gasoline through the check valve and outlet passage to the carburetor 
bowl. When the delivery stroke is completed, contacts close and Autopulse repeats 
suction stroke. 

REGULATION :-The operation of the pump is controlled entirely by the hydraulic 
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. The 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 
is a leak in the line. 

CAPACITY :-The Autopulse draws .25-.5 amperes at 6 volts when operating at full 
capacity. It is normally rated at 5 gallons per hour but will pump 7-8 gallons at 
full load. On larger engines or where a very even flow of gasoline is desired tw, 
three, four, five or six units may be operated in parallel on the same feed and de
livery lines. In this case each unit operates independently. A five unit or Quin
tette installation will pump 35-40 gallons per hour · drawing approximately 2 am
peres at 6 volts. Other units are designed for 12 and 32 volt installation. 

TROUBLE SHOOTING:-lnstallation Test. When installing pump, partially drain car
buretor bowl. Then close ignition switch but do not crank engine. The pump 
will operate at high speed for several seconds and should then stop. If pump con
tinues to operate at slow speed this is an indication of leakage in the suction or 
delivery lines. 

Test for Gasoline Leakage. This is indicated by continued action of pump with 
engine -stopped and with ignition switch on. Check carburetor for leaking float 
valve and check delivery line for poor connections. Then check pump for leaking 
suction valve. 

Test for Air Leakage. This is indicated ~ noisy or uneven operatio~ of the 
pump. Crank engine and allow it to idle. The pump should operate uniformly. 
If it speeds up or is noisy, turn ignition switch on after engine has been standing 
for several seconds but do not crank engine. If there is· air in the suction line the 
pumP. will vibrate without l?umpin~ eve~ after the carburetor chamber is full. , The 
gasoline tank must be full m making this test. . 

Test for Clogged Line. With _pump. operating and engine idling watch the dash 
ammeter. The pump normally draws 1/2 ampere which may not be noticeable on 
dash ammeter~ If needle vibrates noticeably with each stroke check the gasoline 
line fo.r clogged openings and clean all screens. Multiple units should 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 
switch is turned off. 

SERVICING:-lf Autopulse fails to pump with carburetor h?'YI empty, and pump prop
erly connected and grounded, check outlet valve by ra1smg valve off seat and ro
tating with a pen knife inserted throu~h outlet passage. Then blow through pump 
from inlet side. If obstructed take off filter base and press gently on suction valve 
to t~st for. gummed seat. To assemble suction valv.e after :emova}, place spring in 
retamer With small hole up. Place valve over sprmg, polished Side up, with boss 
on lower side of valve in hole on spring. Then snap retainer over valve cage and 
replace in chamber with cork gasket under cage flange. The delivery valve . screw 
should not be removed as valve can be checked through outlet passage. 

FILTER:-A 6ne mesh screen -filter is enclosed in the glass chamber on t~ of the 
unit. To remoye filter, take out cap screw and lift off glass cover. The 61ter 
screen can then ·'i?e cleaned. 

NATIO~AL AUTOMOTIVE SERVICE-COPYRIGHT 1929. 
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PAGE E-49 
STEWART -WARNER FUEL PUMP 

MODELS 383 AND 403 
DESCRIPTION:--The Stewart Warner Fuel Pump is a mechanical diaphragm - • diaphragm with the key on the pump plunger stu~. Compress_ dr~ving 

pump driven from the cam shaft of. the engine and designed to deliver gas- spring by forcing these parts down on the stud until they • seat properly 
oline from the fuel tank at he rear of the car to the float chamber of the - with the· key engaged in the keyway and - screw the retaining nut down 
carburetor. A filter and glass sediment bowl are incorporated in the supply (holding the large hexagonal nut with a second wrench to prevent turning). 
line of the pump so that all fuel passes through the glass bowl and then ~ 31/1151. 
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. Theire is an a_ir dome on the pump directly over the outlet valve 
which relieves the carburetor float valve of excessive pressure on the deliv
ery stroke oJc 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. ~rhis 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 'J' 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 oJc 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 t_he gasoline out through the outlet to the carburetor. 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 pU:mp shaft moves freely in the dia
phragm guide 'T' 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 d1elivery line and watch pump action while turning the engine 
over with th◄e starter. If gasoline spurts from tpe 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 t;he 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 tes1; 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 Replac,~ 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 yery 
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 
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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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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 tl:1,e 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 oolumn 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 distinct units to the gauge; the dash unit 
. :, or recording unit, the tank unit or· pressure unit, and the air line which 

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 por,tion 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 tJ:+e ·,cup by·. trapping gasoline in the upper air cup from whi:ch it runs 
dowri 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 tarik uni-t and the dash unit. It transmits the air pressure 
in the ,tank unit to the dash or recording unit -where it displaces the red 
liquid 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 
liquid can be seen. The lower end of the tube is connected to a .birass 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 encl and connected to the tank unit or pressure soJ1rce 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 gau1g-es do not 

. show a 'O' 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 caliprated to read directly in gallons. 

SERVICING:-The liquid in the dash unit should ,be opposite the lowest mark 
on the gauge with the air lip.e disconnected at the top of the supply tube. 
To check, disconnect the air line and note the reading. The level of the liquid 
can be. adjusted by using a toothpick to absor,b 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 purpos,e. The air 
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line should then be dried out by connec-ting the dash end to a hand pump 
and pumping approxtmately 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 

AIR LINE COUPLING. 

AIR LINE---w 
VENT PIPE-. ---1---t-

GAS LINE---J-1---l~~ 

LOWER AIR CUP. 

GAUGE GLAS 
SUPPLY TUBE f 
TWO SEC.TION!>.O 

HOLE--~~--41-H 
AIR DELIVER\'TUBE. 

(NOT USED ON EARLY TYPES 

K.S. 'T.ELEGAUG-E' 
Fl,IELGAUGE. 

minute. If it does not, the line leaks and should be replaced. Then connect 
up the air line, making certain that connections at both ends are tight, and 
di;ive 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 fUp. If the gauge does not register after 
a short period of driving and if the reading is not held after the car is 
stopped, the tank unit is defective and must be replaced. 

NATIONAL AUTOMOTIVE SERVICE-COPYRIGHT 1931. 
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NAGEL TEMPERATURE GAUGES 
MODELS SC, CM, DM, RP, LP, FH (FORD TYPE) 

DESCRIPTION:-The Nagel Temperature gauges are of the electric~! type. They 
consist of a dash unit or recording gauge calibrated to read m degrees of 
engine temperature, an engine unit mounted on the block or in the w~ter 
outlet at the front of the engine and exposed to the heat of the engme, 
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 whe_n the engine is col~ a1:1d 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 c0ld 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 increases 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 en·gine 
• unit was set to open the resistance circuit when the engine temperature 

reached 207°F. with the pointer 1/s 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 contacts 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' po.sition 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 c;lash units have ~-tag attached marked 
'Series T'. • • • • • 

l\-lOUNTING:-Dash units are designed for steering column mounting, clamp 
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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 or 
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 (seeillustration) 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 ½ 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. 
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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 connecte!i 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 
they are found to be defective. 
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NAGEL GASOLINE ·GAUGE 
• Model R.K.D . 

Electric Gasoline Gauges will be found as standard equipment on a large number 
of passenger car models. These units do not require attention in service other than tests 
to locate trouble when the gauge does not register correctly. As long as the gauge 
works properly no attention is necessary. 
DESCRIPTION:-The Model R.K.D. gauge consists of two parts, the recording gauge 

mounted on the dash and the tank unit mounted on the gasoline 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. I terminal of the dash umt 1s 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' ie 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 !lgainst the other a variation 
of the battery voltage has no effect on 
the reading of the gauge . and a correct 
reading will be obtained with a discharged 
battery as well as when the battery is 
fully charged. When the gas tank is en
tirely empty and the float is at its lowest 
position the contact arm 'D' of the tank 
unit will be in position I and the resist
ance 'E' will be entirely in series with 
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 .magnetic attraction will 
draw the circular solenoid 'E' around so 
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 the 
stroke with the gasoline tank full the con- _ 

tact arm reaches pos1t1on 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. 
~t will be necessary to switch the ignition on momentarily to secure a gauge read
mg. 

MOUNTING:-lt is very important that the wiring of the instrument is exact!!_ as 
shown. The gauge will not operate correctly with reversed connections. Both 
the dash unit and the tank unit must be grounded. If the gaug.e is mounted on 
a wooden dash it will be necessary to run a wire from one of the m·ounting 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 ~djustments 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 repairs if tests indicate that it is defective. Neither dash unit or 
tank unit require lubrication in _ service. In making tank unit repairs use alcohol 
to clean parts. Do not use gasoline or oil. 
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Check gauge trouble from 

Gange does not give any defi
nite reading. 

Gange registers empty until tank 
is nearly full; then no defi
nite reading. 

Gange registers 'Empty' with 
tank empty and '¼' with 
tank full 

Gange registers 'Full' until tank 
is nearly empty. · Then DO 
definite reading. 

Gauge does not give definite 
reading with tank empty. 
Registers '¾' with tank ¼ 
full. Registen 'Full' with 
tank filled. 

the following table: 
I. Ground in Number I line or ground in line at 

dash terminal or tank terminal. 
2. Open battery circuit caused by open resistance 

unit, loose terminal at gauge or switch, or broken 
switch wire. 

I . Ground in Number 2 line or ground in line at 
dash terminal or tank terminal. • 

2. Dash unit is not properly grounded. 
3. Dash unit is defective, 

1. Open circuit in Number I line or open circuit at 
dash terminal or tank terminal. 

2. Open circuit in tank unit resistance. 

1. Reversed connections with battery connected to 
terminal Number 2 on dash unit. Examine tank 
unit resistance for fused grounded end. 

2. Open circuit at Number I terminal on dash unit. 
3. Dash unit is defective. 

1. Reversed connections on dash unit with battery 
connected to terminal Number I. 

2. Reversed connections on tank unit. Check tank 
unit resistance for fused grounded end. 

Gauge registers '½' with tank 
em,pty. Registers 'Full' with 
tank % -to completely filled. 

I. Reversed connections on dash unit with battery 
improperly connected to No. 2 terminal. 

I . Open circuit in Number 2 lil'le or loose connec
tion at dash terminal or tank terminal. 

Gauge registers '½' 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 '¾' 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. 

Gauge inaccurate or erratic. 
3. Tank unit defective. . Check for irregular resist

ance winding, poor . contact of brush or sticking 
plunger. 

4. Damp car terminal block. 
5. Defective dash unit. 

Gauge registers high. Does not 
reach 'Empty' with tank 
empty or gauge registers low 
and does not reach 'Full' with 
tank completely filled. 

1. Bent float rod. Float ·rod should be straight. 
2. Loose screws holding tank unit contactor in 

place. Check to see that contactor is at extreme 
end of resistance unit when tank is empty. 
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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 resi,st
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 t ank unit is 
grounded through the mounting screws. One wire from the 'Ga' t erminal 
on the dash unit runs to the terminal on the tank unit. A second wire 
from the dash unit terminal 'IGN SW' should be connected to the coil 
terminal of the ignition swi:tch. 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 tank 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 indicat e 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 da sh 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 l_eakage of 
air pressure from the system. The gauge line is also connected to the 
vacuum tank so that the a ir 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 bottom 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 ¾ '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 slig:P,tly. 
If the pointer remains at the ¾ mark, the dash unit is operating satisfac
torily. If the pointer drops back to 'O', indicating that the pressure is b,eing 
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 
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gasoline tank filler cap. 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 to excessive pres
sure. The dash unit must be replaced. 
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DELCOmREMY SPECIAL GENERATOR 
DELCO COMPENSATING GE~ER~TORS 

Descri~tion:-These are four pole generators with two main brushes and regular 
third brush for current regulation. 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 field 
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 
ls 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 o;ff 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: 

Generator Model Car Model Year 
295 ........................ Olds·moblle ............................ 30 ........................................ 1925 
296 ........................ Moon ....................................... A ........................................ 1925 

iii' .;, ................... I~~:·········:·········· .. ••••••••••••• .. t. 93::::: • .:::::::::::::::::::::::::::::::J!!f ~;-~~ 
Trouble Shooting :-If the chargi1_1~ ~ate is below normal and falls off at speeds 

a~ov~ 25 M.P .H. test the stab~llzing field for. s1:J:orted or grounded coils,· open 
circ~its, or r~versed field coll. If the charging rate is below normal but 
contmues to increase at speeds above 25 M.P.H., test the third brush field 
for sho~ted or grounded coils, open circuit or reversed field coil. Check field 
conn~ctions and se~ 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. 
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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 cwnnected be

tween the third brush 1md 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 
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 field 
decreases. At low speeds when the 
generator is cold, the straight shunt 
field adds to the strength of the field. 

• 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 coll supply
ing all the field strength. This pro
vides a higher charging rate at low 
speeds and for short runs, and au
tomatically cuts down the charging 
rate on long tours. 

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

Generator Model Car Model Yeiar 
352 ........................ Oldsmoblle ................ -........ E-30 .......................... 1927 First 12000 
353 ........................ Nash.. ................................... Spec. 6 .......................... 1927 
370 ........................ Cadillac .............................. 314 .......................... 1927 
370 ....................... .La Salle ........................... -.. 303 .......................... 1927 First 12000 
373 ........................ Nash ..................................... Advan. 6 .......................... 1926-27 

Troul!Ie Shooting:-If the charging rate ls below normal and falls off at speeds 
a~ov~ 25 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 
short~ 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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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 'L' 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 
brush 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' section 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: 

Load 
Lamps off 
Lamps on 

Generator Data-Type 6620 
Amperes Volts R.P.M. 

········· ..................... 9 ·························· .. 8.0 ..•....••••••••••••••••••••• 1620 
.............................. 13.5 ............................ 8.0 ............................ 1600 

Type 6564-A 
Lamps · off .............................. 7.7 ............................ 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 inch 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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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 
1s standard equipment on certain m0dels 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 reguli..tor 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 gpool 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 is 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 
fiex 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 
re~ulator iermi~~J ~hoql~ l;>e ~rounded 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-

RE.!-AY M0UIITEO....., 
Otl SA'?> E OIRE.C.TL'( 
Ml-\\t40 REGULATOR, § 

ADJU~Tt1ENT SCREW. 

BATTERY COl\ltl:.CTION. 

fROl'1 REL/\Y. 

OWEN-DYNETO 
BATTERY CHARGE REGULATOR 

WIRING- DIM-RAM. 

kEUT 
.... ~-:..:::.::_-....... 

.... ... -----==---.,,. 
REGULATOR G£Nf.RATOR 

\ 
I 

\I 
I\ ,, ,, ,, ,, 
I 

J 

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. 
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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 sMghtly 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 lifted 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 tlie Type KB-897 the pulley 
is mounted on a stud which is mounted on the end of the armature shaft 
by six screws. 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 whi:ch 
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 

for this purpose. 
6. Remove the Field Frame Assembly. The field frame is mounted on the 

c•rankcase 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 crankshaft 
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 irevolving at engine speed. The coil 
for two cylinder ignition is of the two spark type with both ends of the 
secondary broug):lt 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). 
Flu.lly 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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AMERICAN BOSCH MAGNETO 
TYPES AT-4 AND AT-6 FOUR AND SIX CYLINDER MODELS 

DESCRIPTION:-Bosch Magneto, Type AT, is of the high tension. armature type. A 
single magnet is mounted over the armature and end plates completely enclose all 
working parts. Magneto can be equipped with Type IC-200 automatic impulse 
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 
Type AT magneto. The Type AT-4 should be driven at crankshaft speed on four 
cylinder, four cycle engines and the Type AT-6 should be driven at one and one 
half times engine speed on six cylinder four cycles engines. Magneto must be 
driven in direction indicated on frame. 

OILING:-Put one or two drops of light machine oil in the oiler at each end of the 
magneto every 500 miles. Do not oil interrupter. 

BREAKER:-Breaker contacts separate .4 millimeter or 1/64 inch with interrupter arm 
on highest point of cam. Breaker contacts and mounting are fixed on end of 
armature shaft and rotate while cain and cam ring are stationary. To set contact 
gap, turn armature shaft until fiber bumper is on highest point of cam. Then 
loosen lock nut on stationary contact· stud and turn contact until proper gap is se
cured. Tighten the lock nut. • Contacts are made of platinum. Resurface contacts 
with worn No. 00 sandpaper or with a fine flat jeweler's file. Do not use emery 
cloth. 

TIMING:-Crank engine until crankshaft reaches proper pos1tlon for piston in No. I 
cylinder with manual advance lever fully retarded. See manufacturers' specifica
tions as given on specific car da-ta sheets in the National Manual. Fully retard 
magneto advance arm and tum magneto in direction of rotation until contacts be
gin to separate when the fiber bumper of the interrupter arm reaches the steel seg
ment in the cam ring. Make certain that magneto is firmly bolted to base mount
ing and couple drive shaft to engine without disturbing either crankshaft or mag
neto armature shaft. Remove distributor cover and note position of distributor 
brush. Connect the segment directly over the brush to the spark/lug in cylinder 
f:,l'o. I and connect remaining plugs in proper firing order aroun the distributor 
plate in a direction opposite to rotation of· the interrupter. 

When manufacturers' specifications are not available, the engine may be timed 
to fire with piston on top dead center entering power stroke with full retard. Crank 
engine over until_piston No. 1 enters compression stroke (the upstroke with both 
valves closed). Th~n continue to crank engine slowly noting dead center on fly
~heel or checking piston travel with a wire inserted in spark plug port until the 
piston reaches top dead center. Then connect magneto as directed above. 

Timing Magneto with Impulse Coupling:-Turn magneto in direction of rota
tion until coupling is released from arrester plate. This point will be after proper 
firing position since impulse coupling will spin magneto over firing position. Then 
turn magneto backward in direction opposite to rotation until the breaker contacts 
open and begin to close as fiber bumper passes off steel segment in cam ring. 
This is the correct firing position an.d the magneto can then be coupled to the 
engme. 

SPARK PLUG GAPS:--Spark plug gaps must be set at .020 or 1/50 inch. It is im
portant that the gap be set at this figure. If spark plug gap is too wide engine 
will miss at low speeds and will be difficult to start. A safety spark gap is located 
above the armature. If spark jumps safety gap frequently check magneto and 
spark plugs to locate trouble. 

TROUBLE SHOOTING:-Engine Misses on One Cylinder:-Check spark plugs for cor-
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rect gap. Check spark plug in missing cylinder for short circuit due to fouling or 
cracked insulator. Check for chafed or burnt insulation on cable. Check distributor 
plate for dirty distributor track or segment. 

OiSl'RIBUTOR BR\15H 
tlOLDER 

CONDUCTING PLATE.._ __ ...,._ ___ ~ 

SECTIONAL \IIEW. 

AMERICAN BOSCH MAGNErO-TYPE AT. 
COLLECTOR BRllSH 

Irregular Firing on All Cylinders:-Check interrupter contacts and set gap. Re
surface contacts if necessary. Tighten fastening screw in center of interrupter 
plate. Check ground brush under armature in base plate. Check collector brush 
and collector ring. Check distributor/late and wipe out with a clean rag moist
ened with gasoline if dirty or gumme with oil. 
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AMERICAN BOSCH MAGNETO 
TYPES U-1, ED. 1; U-2, ED. 1; U-2, ED. 2; U-4, ED. l; U-4, ED. 2 

DESCRIPTION:-This magneto is of the high tension, rotating armature type 
and has been developed for high speed, heavy duty engines and also for heavy 
duty, slow speed work. For this latter type engine, an Ed. 4 impulse coup
ling may be installed. The U-4, Ed. 1 type is equipped with screw terminals 
while the U-4, Ed. 2 has sleeve terminals. In all other respects the two 
types are identical. 

ROTATION:-Magnetos are furnished for both clockwise and counter-clockwise 
rotation (viewed from the drive end). The direction of rotation of a part
ticular magneto is indicated by an arrow stamped on the lower part of the 
shaft end plate. In order to change the direction of rotation it will be nec
essary to replace the interrupter assembly with the unit designed for the 
opposite rotation and to change the position of the distributor disc on the 
distributor gear. The distributing segment is mounted in a hard rubber block 
which· is held on the face of the distributor gear by two .screws. Holes are 
provided for two separate positions. For clockwise rotation the disc must be 
mounted so that one screw is in the hole marked 'C' on. the gear. For 
counter-clockwise rotation the screw must be inserted in the hole marked 
'A'. 

BREAKER:-The breaker or interrupter is mounted on the end of the armature 
shaft. The contact assembly and interrupter arm rotate with the armature 
while the cam ring and cam segments are stationary. The spark is advanced 
or retarded by rotating the cam ring. Interrupter contacts are made of 
platinum. They should separate .4 millimeter or approximately 1/64 inch 
with the interrupter arm on the high point of the cam segment. • Set con
tact gap by loosening lock screw and turning up stationary contact mount
ing stud. Resurface contacts when necessary with worn No. 00 sandpaper 
or a fine flat contact file. Do not use emery cloth. 

TIMING :-Crank engine over until piston No. 1 reaches firing position with 
spark fully retarded. (See manufacturer's specifications.) Mount magneto 
on engine and turn armature until contacts begin to, separate with the 
spark lever fully retarded. Couple magneto to engine, being careful not to 
change position of crankshaft or magneto shaft. 

The magneto is fitted with a spark advance range of 25-35 degrees. It 
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. 

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 wilt depend on 
the type of engine used and in general should be .020-.025 inch. A safety 
spark .gap consisting of a pointed screw extending through the shaft end 
plate to within a short distance of the collector ring is provided. This will 
protect the windings if the plug gaps are too wide or if cables become dis
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. 

SERVICING :-The magneto is very simple in design and can be disassembled 
without difficulty. Disassemble in the following order: (1) Remove ground 
brush from under plug in base plate. (2) Swing spring on holding post to 
one side, i:emove end cap, remove interrupter housing. Then remove inter
rupter assembly using special Tool No. 339 to first take out interrupter fas
tening srcew. (3) Press the holding screws to one side and remove distrib-

utor plate. Be careful not to damage collector brush which is carried on the 
lower end of the plate. (4) Carefully pull the distributor gear and arma
ture assembly out together. 

In reassembling the magneto be careful to properly mesh the ge~rs (see 
Timing). Make certain that the oil wick does not interfere with the dis-
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tributor gear shaft. If the gears are replaced it will be necessary to see 
that they are properly meshed. The gear mesh i13 adjustable by turning the 
distributor gear bushing slightly. This bushing is slightly eccentric and 
turning. it will raise or lower the distributor gear. It is held in place by the 
distributor gear bearing lock plate which engages in the slot in the end of 
the bearing. The lock plate is slotted for two mounting screws to retain 
the bearing position. 

NATIONAL AUTOMOTIVE SERVICE-COPYRIGHT 1931. 

• 

• 
------------------'---"---------------------------------------------------------~ 

·1!0 l{l!M p;>wwn8 .10 All!P J! au!1oseS t{l!M p;iu;) 
•lSIOW 8l!J Ul!ap l! l{l!M 1no ;id!Af put! ;i1t11d .101nq!.llS!P '!:lilt{:) ·SU!l JOp;ino:i put! 
qsiuq Jo1:i;i110:> ·1:i;iq:) ·;i1t11d aseq U! am1eru.1e .1apun qsnJq puno.12 't,)illQ o;i1e1d 
Ja1dnl.l;ilu! JO .1a1u;i:> U! M;iJ:>s 8u!u;i-1seJ ua1qS!l •..{rnssa:>;iu J! Sl:>e1uo:> ;inpns 
-Glj •dt18 1;is pue SPl!lUO:> .1;i1dnJ.1a1u! 'i:,;iq:)-:SJ.JP11!IAJ 0V 110 h!J!:J .l\?{IL8il.l.lJ 

·uz ldll -0l'3N9VW HJS09 Nv:lIHJWV 
••II H ownoij9 

lllld~lWI ll 
11.'3!1':>S 

~ll11(31S\/Jlf.l 
"'0111'11,l';~Q\I 
''!Jll!ld'; J.:llll}lo:J 

"t!OPJOIIO:, IIQl\;113! H!>I 

I\C:ffl!ll l!O.LOl!l'!ll'>lu----

'lfi01oll H\;fQl\ll!Oln<Jl!ll\;l,U---=--

'3 l\nd l!Olnl:ll!!.ISIQl----4 

~31111 

l3M9VW-----
!:!'3110-------== 

"W\18~1<1 ~NtHIM. 

·,t\fld~ 

-~110,oft fl'oOll~ 
80l.:>:1,"10? 

O0OH 

·1uaw8;is io 1:in.11 .101nq!llS!P All!P lOJ ;ire1d .101nq!ll 
-sip :,p;iq:) ·a1qe:> uo UO!le[IlSU! 1umq .10 paJeq:> .IOJ 1:i;iq:) ·.101e1nsu! p;i}(:>l!l:> lO 
8u!1noJ 01 anp ljll:ll!:l 1.1oqs lOJ J;ipu!IA:> Su!SS!W U! 8n1d }(ll!dS '!:lilt{:) ·des p;il.lo:> 

.10J san1d 1.1-eds 1:i;it0-:n.p119AJ all() ao HflS!W a~3-:0NUOOHS 3180011! 

•;i1qnoi1 a1e:io1 01 ssn1d 'ileds put1 
01auS-ew 'l:,;iq:, ..{11u;inb;i.1J deS. AlilJt?S sdwnf 'ileds H •;im1t1w.1t1 aq1 ;iAoqt1 pa1t1:io1 
S! dt1S 'lrnds _Al;iJl!S V ·1.1-e1s 01 11n:>'!IJ!P aq ll!M pu-e sp;i;ids MO! ll! ss!w 11!-M ;iu!8 
-ua ap!Af 001 S! de2 Sn1d }(lt?ds H •;i.11\89 S!l{l 1e 1;is aq dt1S .iq1 ll!l{l 1u-e1.1odw! 
S! 11 •q:,u! O~/ l .10 OZO" 1e 1;is aq 1snw sdu8 8nld 'lrnds--: SdV!> !)fi1d )lllV dS 

0

.>U!8Uil aq1 01 p;i1dno:> ;iq u;iq1 ue:, 01;iu8ew aq1 pue UO!l!SOd 2U!l!J p;iJlO:) ;iq1 
S! S!l{l ·2u!l Wt?:> u! 1uaw8as pa1s yo sassed .1adwnq .1aq9 se asop 01 u!S;iq pue 
u;ido spt11uo:> i;i'le;iiq ;iq1 l!lUn UO!ll!lOl 01 ill!Soddo uo!p;il!P U! prnM'l:>eq 01;iu8ew 
Wl\l uaq.1_ ·uo9!sod 2U!l!J l;iAO 01au8l!W U!ds II!M 2u!1dno:> ;isrndw! ;i:,u!S UO!l!SOd 
8U!l!J .1;iao.1d lillJe ;iq ll!M lU!od S!l{l •;i1e1d ia1s;iirn WOlJ p;ise;i1;i.1 s! 2u!ldno:> 19un 
U0!1e10.1 JO UO!p;il!P U! 01au2ew wn1-:.3ugdnoJ asptdWJ 11J!M. OJauJew .3u!W!J. 

·aAoqe pap;il!P se 01au2ew p;iuuo:> u;iu •.1;i1ua:> peap do1 s;iqnal U01S!d 
;iql l!lUn µod 2n1d ~rnds U! p;i1.1;isu! ill!M e l{l!M l;iAl!ll uo1s!d SU!}(:>aq:> .10 paqM 
•AD uo .1;i1ua:> pe;ip 2u!1ou A(MOIS .iu!8u;i }(UeJ:> 01 ;inu9uo:> u;iqJ_ • {pasop saAll!A 
q1oq l{l!M ;i'loi1sdn ;iq1) ;i}(OllS uo~s;iidwo:> s.1;i1u.l l 'ON uo1s!a19un J;iAo au!8ua 
}!Ul!l:) ·pi'l?l;i.l lfilJ l{l!M ;i'loi1s .1aMod 2u!i;i1ua i;i1u;i:, pe;ip do1 uo uo1s!d l{l!M ;i.19 01 
paW!l .iq Al!W ;iu!Su;i .ll{l •;i1qel!l!Al! 1ou ;irn SUO!le:>9!:>ildS ,SlillnPl!JnUew Uilq& 

·i;i1dnu;i1u! ;iq1 JO UO!ll?lO.l 01 ill!soddo uo!p;ii!p e U! ;i1t11d 
.101nq!JlS!P aq1 dunoJe J;ip.10 21l!l!J .1;idoid U! s8n1d 8u!u!ewa.1 pauuo:> pue l "ON 
.1;ipu!IA:> U! 2n1 }(ll!c:ls aq1 01 qsmq ;iq1 .1aAo AIPal!P 1uawSas ;iq1 pauuo:) ·qsmq 
io1nq!JlS!P JO uo9!sod ;i1ou put1 .1;iAo:> .101nq!llS!P ;iAow;iH "1Jt1qs amtl!Wll! 01;iu 
-Sew .10 lJl!l{S}(Ul!l:> lill{l!;i 2u!qmts!P 1noqt!M .iu!2ua 01 tJeqs ;iA!lP ;ildno:> pue Su! 
-1unow ;iseq 01 p;i11oq AIWl!J S! 01;iu8ew 1eq1 u!e1.1a:> il'{l!W ·2u!l we:> ;iq1 u! 1u;iw 
-S;is pa1s ;iq1 saqn;i.1 wrn .1;i1dnl.l;ilU! ;iq1 JO i;idwnq Jaq9 aq1 uaqM a1t1rndas 01 U!8 
-aq spe1uo:> l!lun uo!te10.1 JO uo!p;ii!P u! 01;iu8t1w um1 put1 ru.1e a:>ut1Apt1 01auSt1w 
pie1;i.1 Alln.::I ·1enuew !l!UO!leN aq1 U! s1a;iqs t11ep .II?:> :>9pads uo u;iA!2 se SUO!l 
-e:>9!:,;ids ,si;impeJnUl!W a~ ·p;iprn1;i.1 A:nnJ l;iA;i( il:>UeApl! pmuew l{l!M .1;ipu!IA:> 
l ·oN u! uo1s!d JOJ uo!l!Sod .1;ido.1d s;iq:ie;i.1 lJl!l{S}(Ul!J:> 1!1Un ;iu!Sua '!Ul!l:)-:!)NIWll 

·q1op A.Iaw;i asn 1ou oa 
·a19 s,J;iI;iMa~ 1eu ;iu9 e l{l!M Jo .1;idt1dpues 00 ·oN UJOM l{l!M spe1uo:> a:>t1pnsa}l 
·wnu!tl!ld JO ;ipt1w ;i.1e Sl:>l!lUO:) ·1nu }(=>01 ;iq1 ua1q2!1 ·p;im:,;is s! deS JadoJa 
1!1Un Pl?lUO:> um1 pue pn1s pe1uo:> All?UO!ll!lS uo 1nu }(=>OI u;isoo1 u;iu ·we:> 
JO lU!od 1s;iq2!l{ uo S! .1adwnq Jaq9 !!tun tpqs ;im1ewrn 2u!um1 A:q dt1S pe1uo:> 
l~ ·2u!l Wl!:> ;iq1 JO 1uaw8;is p;i1s aqt JO .1;i1ua:> ;iq1 U! aq II!'" wrn .1;i-1dnl.la1u! 
.iq1 JO .1;idwnq .1;iq9 ;iq1 lU!Od S!l{l lV 'Wl!:> JO lU!Od 1sal{S!q uo rum .1;i1dn.1ia1u! 
l{l!M q:iu! t9/l lO J;i1;iU1!11!W v· ;i1ernd;is spe1uo:> ia1dnu;i1u! lO .lil}(l!;iis-:113n311u 

"ll!P put1 l!O 11e yo ad!M pue AIJeuo!sl!:>:>o 
.1a1dn.1.1;i1u! ;iu!WeX3 •.1;i1dmi;i1u! ;iq1 no 1ou oa ·uo!1ei;ido JO s;i1!w 00~ A.I;iA;i 01;iu 
-Sew ;iq1 JO pua q:iea ll! J;il!o ;iq1 U! l!O ;iu!q:>ew 1qS!I JO sdoip £ .10 z 1nd-=!>Nl1IO 

·;iwt1.1J ;iq1 uo p;idwe1s S! 
uaA!lP aq prnoqs 01auSew l{:l!l{M U! UO!P;il!P ;iq1 •s;iu!2u;i ;ipA'.:> lnOJ JilPU!JA:> X!S 
uo p;i;ids lJl!l{S'{Uel:> Jll!l{ auo pue ;iuo ll! U;iA!lP .iq 1snw 01;iuSt1w 9-ljz ;idAl ;illl 
·s;iu!-3u;i ;ipA::> .1noJ .1;ipu!IA'J moJ uo p;iads lJl!l{S'{Ul!J:> 11? u;iA!lP ;iq p1noqs 01au 
-8t1w frl!Z adA'.! aq1 ·uo!l!U8! 01;iu8t1w put1 A.1;int1q 1enp ;ip!AOJd 01 I!O:> UO!l!US! 
Sll!ll!Jq!A x;i1dna q:>sos e l{l!M pasn aq ue:> 01;iuSew HZ acl.{1 .iq1 "SlilU2l!W aq1 
i;ipun am1ewrn ill{l ;iAoqe p;ire'Jol s! dt12 }jleds A'.1;i1es V ·s1rnd Su!}!lOM Ill! ;isop 
-ua A:p1;i1dwo:> sa1t11d pua aq1 put1 ;im1eru.1t1 ill{l ;iAoqt1 p~1unow arn Sl;iu2t1w OM 1 
•;icL<t .1.1n1ew.1e UO!SU;il q2!l{ .iq1 JO S! HZ .idA:1 01auhw l{'JSOS au-: NOlldlllJS30 

S1300W 1130NMAJ XIS aNV 11no:1 9-llZ ONV rllZ 3dll 

O.L3N9VW f-DSOH NV=>IH3WV 

• 

• 



• 

• 

• 

• 

Longitudinal Section of DU4 Magneto 

1. Brass plate for connecting the end of . 
armature primary circuit. 

2. Fastening screw for magneto inter
rupter. 

9. Condenser. 
10. Slipring. 
11. Slipring brush. 
12. Slipring brush holder. 
13. Cap nut for slipring brush holder. 
14. Connecting bar. 

15. Distributor brush holder. ' 
16. Distributor brush. 
17. Distributor plate. 
18. Central distributor cont'lct. 
20. Terminal nut for distributor plate. 
22. Dust cover over armature. 
24. Ter.minal nut for grounding terminal. 

116 . Interrupter housing and timing arm. 
117. Cover for interrupter housing. 
118. Contact spring for grounding terminal 
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BOSCH MAGNETO 
TYPES DU4 AND DU6, SINGLE SPARK, INDEPENDENT 

BREAKER CONTACTS.-Breaker contacts separate .014 to .016 inch. They arc made 

of platinum. When the condition of the contacts aJfects the ignition, resurface with 
a fine, flat jeweler's file or worn No. 00 sandpaper. 

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

tions must be given every 500 miles. 

TIMING.-Tum the engine crankshaft until the piston in No. 1 cylinder is in the position 

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. • 

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 

to change the relative positi~n benveen 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. 

1 2 3 4 DISTRIBUTOR 

I RING ---1---~ ' 
I ARM JURE I : INTERRUPTER 
~ --- ----. _ <]~9.!J.f'!.Q ______ j_ ______ j_ ____________ ~R9JJ~P .. ___ .J 

Bosch Mapeto. Circuit Diagram, Type DU4 
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ROBERT BOSCH MAGNETO 
TYPES FF4A AND FFGA. FOUR AND SIX CYLINDER MODELS 

DESCRIPTION:-The Robert Bosch Magneto Types FF4A and FF6A are of the 
armature type 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 by arrow on col
lector ring brush holder. 

ADVANCE:-Type FF4A has 40° manual advance range. This is equal to 40° 
measured on flywheel since magneto must be driven -at crankshaft speed. Type 
FF6A bas 60° manual advance range equal to 40° on the flywheel since the 
magneto must be driven at 1 ½ times crankshaft speed. An automatic advance 
device may be fitted to all FF4A and FF6A magnetos giving an automatic ad
vaijce range of 30°. This may be used in conjunction with ihe 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 mar_ be set in any desi~ed position !o faci_li_tate conn~ct_ing of ~dvance 
control rod. The advance arm ring 1s held in pos1tPDn by friction against the 
interrupter housing. To set arm, loosen set screw in side of arm and tum to de
sired pQsition. Then tighten the set screw. . 

BREAKER:.:._Breaker is mou~ted on end of armature shaft and rotates with armature. 
Contacts separate I /64 inch with bum~r of contact arm on cam. Clean con
tacts 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· contacts, remove hexa
gonal headed screw and remove breaker. Replace in co_rrect -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 disassembled for servicing. Every 4500 miles remove the oil 
plug in the top of the ·magneto at rear of distributor housing and fill oil hole with 
heavy 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 tum magneto shaft 
in direction of rotation until red line on stationary pole piece is visible through 
proper window. Use •R' window in timing cloc,kwise 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. 
If magneto is· correctly assembled the breaker contacts will just begin to separate 
at this point. • .,:·· 

To time magneto to engine. Crank engine until crankshaftv·reaches proper fir
ing 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 red line on pole piece appears through proper window 
in distributor gear. Continue to turn the shaft unti_l 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 following 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 tum the 
magneto in the opposite direction from that in which the magneto is driven (as 
given by arrow on collector brush holder). If this is not done the impulse cou-
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pling will spin the armature over the timing position so rapidhr 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 second 
spark gap in the secondary circuit when the plugs are fouled. To install spark 
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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 nec,essary to connect 
a short piece of hi~h tension cable between the two terminals 01n the side of the 
collector brush holder. 
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ROBERT BOSCH MAGNETO 
TYPES FR4B AND FRGC. 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 1½ 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 sef in any desired position to facilitate con
necting of advance control 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 wi.ck 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
rectly 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 

"6261 .LH:>JMAdO:J-3::>JAM3S 3A1.1owo.1nv 'lYNOJ.LVN 
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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. 
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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 

.• are used in conjunction with a segmental collector ring which distributes 
• the high tension current to each of the two brushes alternately. The mag
neto can be used for either fixed or variable spark ignition. Lt should be 
driven at crankshaft speed on two cycle engines and one half crankshaft 
speed on. four cycle engines. It produces two sparks per revolution when 
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 
Type S-17 and S-18. 

ROTATION:-As originally installed the magneto is designed for rotation in one 
direction, clockwise or counter-clockwise. If it is desired to change the 
direction of rotation it will be necessary to remove the breaker assembly 
and disassemble completely. Then replace interrupter base and interrupter 
block with units designed for opposite rotation and reassemble the complete 
breaker or interrupter. The rotation should not ,be changed except as an 
emergency measure. 

BREAKER:-Breaker contacts separate .018-.020 inch. Set contact gap by turn
ing up stationary contact mounting stud until correct gap is secured with 
interrupter arm fiber bumper on the high point of the cam ring segment. 
Contacts are made of platinum. Resurface contacts when necessary with a 
piece of worn No. 00 sandpaper. Keep oil and grease out of the interrupter 
housing. Wash breaker assembly out with gasoline and thoroughly dry be
fore again operating the magneto. 

OILING.:-There is an oiler a,t each end of the magneto. Pu·t 10 drops of light 
machine oil in each oiler every 50 hours of operation. At the same time put 
a 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 bea-rings with vaseline. See paragraph on 'Disassembly.' 

TIMING :-If variable spark ignLtion 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 interruptoo: 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 reta-rded 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 
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 
to determine the firing point. 

SPARK PLUGS:-The spark plug gap should ·be .025 inch. This will vary some-
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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, perform 
the following operations in order: Unscrew the high tension terminal di
rectly above the collector ring, by hand. Slip aside ,the spring and remove 

J COLLECTOR RING-BRU&HE5 
Dl5TRlBUTOR 

BEHLING 
5-11,18,28. 

ATE POST.,. C.LAMP. 

DC.OVER. 

} CONNECT TO SPARK PLUGS (S-17,18 HAVE ONLY ONE CI\BLE ). 

NOTE:-THE D15TRIBUTOR SHOWN IS TtlE. 
TYPE S-28. THE TYPE S-17'tl8 DO NOT 
HAVE THE !>E.GME.NTED COLLECTOR RING 
AND HAVE. ONLY ONE. BRUSH HOL..DE.R 
l5EE 5ECTIONAL VIEW ABOVE.). 

\ INTE.RRUPTE 
I L..EVER 

SECOtlOA '( CONOEIISER. 
ARMATURE. lliTERRIJPTER. 

the interrupter assembly cover plaite. 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 in the interrupter 3:ssem
bly. Remove the interrupter assembly. Remove the four cap screws m the 
drive end bearing plate. Then pull the armature and bearing assembly out 
of the frame. The ,bearings can then be pried off the shaU. They should 
be cleaned in gasoline, examined and repacked with vaseline. A piece of 
soft iron should be placed between the pole pieces inside the frame while 
the armature is out to prevent the magnet becoming demagrnetized. 
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PAGE E-80 

EISEMANN MAGNETO 
TYPE G-4, THIRD EDITION 

DESCRIPTION:-The Type G-4 III Magneto is of the arma,ture type. The 
shuttle wound armature is carried on ball bearings which are insulated from 
the frame. The armature is grounded through a special ground· brush in 
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 engin!)s and at 
twice crankshaft speed on four cylinder two cyde 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 
pins are used in the base to hold the magneto rigid. The base mounting 
bolts must not enter the base of the magneto more than 5/4'16 inch or they 
will bottom in the holes, distorting the magneto frame. Magneto is reg
ularly furnished with a variable spark advance of 30 degrees. Special tim
ing levers allowing a greater or smaller advance can be secured for special 
installations. The magneto is likewise furnished with fixed spark. 

ROTATION :-The magneto can be driven in only one direction which is stamped 
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
place with similar units designed for opposite rotation. 

BREAKER:-Breaker contacts separate .012 inch with the breaker lever on the 
high point of the cam. Resurface contacts whenever necessary, using worn 
No. 00 sandpaper on platinum points and a fine flat contact file or a me
dium hard oilstone on tungsten points. Magneto is furnished with platinum 
or tungsten contacts for special service. To adjust contacts, loosen the lock 
nut on the stationary contact stud and turn up the stud until the correct 
gap is secured. 

TIMING :-Crank engine over until correct firing position is reached for No. 1 
piston with spark retarded. See car data sheets for this information. If 
specifications are not available, crank engine until piston reaches top dead 
center. Then remove distr1butor plate on magneto and turn shaft until the 
white line on the distributor plate is 'opposite or directly under the timing 
pin in the frame directly over the distr1butor gear. Fully retard spark lever 
and make certain that breaker contacts are begining to open. Then care
fully couple the magneto to the engine without distu11bing the relative po
sition of the crankshaft ·or magneto armature shaft. Replace the distrib
utor plate and connect the lower left hani:l terminal on the_ distributor plate 
to the spark plug in cylinder No. 1. Connect the other spark plugs in ac
cordance with the firing order of the engine. Distributor cables are held in 
the terminals by special ball pointed screws under the carbon brushes. To 
fasten-ca,bles, rerp.ove distributor plate, take out carbon brush and spring 
and back out the screw which is in the base of the brush holder. Then 
i11sert 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 
to the ball seat in the brush holder. Then replace the screw and check to 
see that the cable is firm~y _1:eld in place. 

OILING :-Oil wells are provided at each side of the dii;tributor plate at the 
brea~er end of the _magneto. One of these oilers should be given one drop 
of ml 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
neto should be given 15 drops of light machine oil every 1000 miles or each 
100 hours. Carefully clean the-entire breaker mechanism with gasoline every 
100 hours. Carefully clean the entire breaker mechanism with gasoline occa
sionally and wipe out the inside of the distributor plate. Do not use sand-
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paper on the brush track of the distributor disc. 
SPARK PLUG:-Spark plugs should be set at 1/64-1/32 inch, depending on the 

compression ratio of the engine. A safety spark gap of 8 Mlvl. is provided 
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by the pointed set screw mounted directly under the collector ring on the 
breaker end of the magneto. 

WIRING:-The terminal on the breaker cover should be connected to the 
ground switch. The rp.agneto can be furnished with a special short circuit
ing end cap which short circuits the magneto in the fully ret:uded position. 
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