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A
bsolutely. I see a lot of stations

focusing tim
e and energy on things

that excite other radio people and not
focusing that tim

e and energy on w
hat

really turns on their audience. A
lso at
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som
ething issto force yourself out of

that com
fort zone. K

R
G

V
 w

as a very
interesting experience. W

e w
ere the

last A
M

 T
op40 station in A

m
erica to

be #1 in a m
edium

 m
arket, and w

e
w

ere able to hang on to that until 1986
w

hen m
ost A

M
 stations had already

died. From
 there I've been really

bas
street. W

e collected all the m
usic, cut

the prom
os, the sw

eepers, artist liners
- and tw

o days after C
hristm

as I flew
to Fresno w

ith all this carry -on
baggage containing all of this stuff
necessary to sign on a radio station.
A

fter that I find m
yself at H

O
T

97.7 in
San Jose. on
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T
his w

ould have to be
one of the

toughest T
op40 fights in the

country
because w

e have another
three-w

ay
T

op40 race. W
hat m

akes San Jose so

targ
es

stu
,

com
m

ercials,
traffic

re or
prom

otions, etc. E
very tim

e they
stopped dow

n and talked about San
Francisco w

e w
ere talking about San

Jose, and that's w
hat prevented that

strategy from
 w

orking.
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panic
m

arkets
have

id differences and if you
o get into the street you
he differences in the

sure som
e people think

nstream
 m

arkets are the
re not. It's certainly
know

 the sim
ilarities,

efinitely differences.
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now
 if I'd call them

ns...

xas H
ispanic m

arkets the
tended

to
be

m
ore

and had a larger appetite
and C

ountry m
usic, and

is m
arkets in N

orthern
tend to be m

uch m
ore

T
hey have a larger

new
 m

usic and m
ore of a

itude here, w
hereas the

de w
as m

ore laid-back.
refer to T

exas as 'T
he

anana' - the land of
T

hat is not a derogatory
describes the attitude in
m

arkets - very laid-back,
don't rock the boat too

thern C
alifornia w

ants a

.rything m
ust

rests ofyour
that's in -your -face and

r chain hard.
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a very aggressive fight.
on

in particular w
as

for screw
ing w

ith its
s, spending a lot of tim

e
other stations' vans and
rom

otions and yanking
w

alls...I think in hindsight
agree they spent too m

uch
g that kind of stuff as
focusing on other things.
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om
e of our com

petitors
rancisco thought w

e w
ould

be w
eaker opponents and w

ould fold
under the pressure, and a year later
w

e continue to w
in the San Jose

A
rbitron w

ar so I w
ould guess that

they don't perceive us to be a w
eak

radio station anym
ore.
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W
e have a new

 m
orning

show
called 'T

he M
orning D

og
H

ouse'
w

ith J.V
. and E

lvis M
edina,

Joe

L
opez, H

ollyw
ood

H
ernandez, L

isa
Foxx. T

he show
 is extrem

ely
in -your -

face. T
hey push the envelope a

lot
and that's w

hat's needed here. T
hey

balance that w
ith a heavy dose

of
charity w

ork and outside appearances
and is show

ing im
m

ediate ratings
success. L

isa Foxx stays on
from

 10
am

 - noon. N
oon to 3 pm

is our A
PD

T
revor C

arey.
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Y
es he did, and he know

s N
orthern

C
alifornia very w

ell. T
revor is a very

hard-w
orking individual. H

e does
w

hatever it takes.
A

fternoons D
r. D

ave w
ho started

out doing nights here. H
e m

ade the
sw

itch to H
O

T
 from

 W
IL

D
107 about

a year ago and has a good follow
ing

here in the South B
ay. T

he night show
is currently open.
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I'm
 looking for som

eone w
ho

know
s how

 to find out w
hat our

audience is into and then put it on the
radio. C

hristopher L
ance is covering

the shift until w
e find som

eone.
C

hristopher, as you know
, w

orked at
PO

W
E

R
92 in Phoenix and he w

as the
first afternoon drive personality w

hen
this station first signed on. H

e's also
w

orked on the air in San D
iego and

L
os A

ngeles and m
ost recently

successfully program
m

ed K
M

X
V

 in
Salinas -M

onterey.

be focused on the

target
audience."
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Pete is a future superstar w
ho is

perfecting the m
ethod of w

orking the
streets to find out w

hat the audience
really w

ants. A
rtists like A

ll 4 O
ne,

C
ollage, 4 P.M

., L
il Suzy, 2 B

ad
M

ice, w
ere all heard first in A

m
erica

on H
O

T
97.7, som

e of them
 before

they w
ere signed by labels. N

ot
because w

e w
ant to lead the industry

in breaking new
 artists, it's because

w
e're w

orking the neighborhoods and
clubs to find the real new

 m
usic our

audience w
ants.

W
H

O
IS

Y
O

U
R

 T
A

R
G

E
T

A
U

D
IE

N
C

E
?

O
ur target audience is 18-34

H
ispanics w

ho like T
op40 m

usic. W
e

know
 w

hat zip codes they live in,
w

hat clubs they go to, w
hat shopping

m
alls they hang out in, w

hat they do
in their leisure, and all of our efforts
are focused on being a part of that.
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It all goes back to know
ing w

ho
your target

audience is. If the station
is m

aking appearances in front of the
w

rong kinds of people - people
w

ho
don't listen to your form

at anyw
ay, or

is m
aking appearances in the w

rong
parts of tow

n, areas
that do not listen

to your form
at - if the personalities

are out saying and doing things
that

your target
audience thinks is stupid,

you're actually killing yourself.
W

e have a slogan here at H
O

T
97.7:

"W
e love gaudy." Just because a disk

jockey show
s up som

ew
here

doesn't
m

ean everybody w
ho saw

him
 is

im
m

ediately going to run hom
e

and
w

rite dow
n the station call letters in

som
e m

agical diary. Y
ou

have to
m

ake a strong m
ental im

pression to
even have a chance at m

aybe,
possibly getting m

entioned in a diary
som

ew
here.

W
hen you go to a H

O
T

97.7
prom

otion, you'll see m
ore banners,

stickers, balloons, disk jockeys, tee-
shirts than you can count.
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Y
es. W

e call it `2x4 m
arketing.' A

t
clubs, the gam

e is to cover every inch
of w

all w
ith banners. T

he disk
jockeys have to interact w

ith the
people, and w

e tell the jocks to find
excuses to use the station's call letters
in their conversations. D

on't take it
for granted they're going to rem

em
ber

w
ho you are. Figure out a w

ay to say
the station call letters as m

any tim
es

as
you

can
in

a
one-on-one

conversation w
ith the listener. W

hen
you get up on stage, figure out how
m

any creative w
ays you can think of

to say the station's call letters. W
e

also put body stickers on everybody
that show

s up to
a H

O
T

97.7
prom

otion.
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H
O

T
97.7 is going to have a very

big Fall book. A
fter fighting such

form
idable com

petition for the past
year it appears that our com

petitors
in

San Francisco are pulling back and
not spending quite as m

uch tim
e in

San Jose. W
e have invested in a lot of

m
arketing, and I'm

 a big fan of this, a
lot of covert m

arketing. D
irect m

ail
tele-m

arketing. W
e are up to a lot of

things that you can't see.
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I have never really had som
e grand

schem
e of being in this m

arket or that
m

arket or planning on doing `X
' by a

certain date or age. M
y philosophy

has alw
ays been to take the situation

you're currently in and kick ass. W
ork

very, very hard, m
ake it a success,

and the opportunities w
ill com

e and
find you. T

here are a lot of broken
radio stations out there that need help,
and if you take w

hatever situation
you're currently in and w

in w
ith it, the

stations that truly need help w
ill com

e
find you.
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A
bsolutely. I see a lot of stations

focusing tim
e and energy on things

that excite other radio people and not
focusing that tim

e and energy on w
hat

really turns on their audience. A
lso at
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som
ething is to force yourself out of
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as a very
interesting experience. W

e w
ere the

last A
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 T
op40 station in A
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erica to

be #1 in a m
edium
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arket, and w
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ere able to hang on to that until 1986
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ost A
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 stations had already
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 there I've been really
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e collected all the m
usic, cut
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eepers, artist liners
- and tw
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T
his w

ould have to be
one of the

toughest T
op40 fights in the

country
because w

e have another
three-w

ay
T

op40 race. W
hat m

akes San Jose so

targ
e

stu
,

com
m

ercials,
traffic

re o
prom

otions, etc. E
very tim

e they
stopped dow

n and talked about San
Francisco w

e w
ere talking about San

Jose, and that's w
hat prevented that

strategy from
 w

orking.
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panic
m

arkets
have

id differences and if you
o get into the street you
he differences in the

sure som
e people think

nstream
 m

arkets are the
re not. It's certainly
know

 the sim
ilarities,

efinitely differences.
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 if I'd call them

ns...

xas H
ispanic m

arkets the
tended

to
be

m
ore

and had a larger appetite
and C

ountry m
usic, and
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arkets in N

orthern
tend to be m

uch m
ore

T
hey have a larger

new
 m

usic and m
ore of a

itude here, w
hereas the

de w
as m

ore laid-back.
refer to T

exas as 'T
he

anana' - the land of
'T

at is not a derogatory
t describes the attitude in
m

arkets - very laid-back,
don't rock the boat too

kern C
alifornia w
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lything m
ust

rests of
your

that's in -your -face and
chain hard.
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a very aggressive fight.
on in

particular w
as

for screw
ing w

ith its
. spending a lot of tim

e
other stations' vans and
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otions and yanking
w

alls...I think in hindsight
agree they spent too m
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g that kind of stuff as
focusing on other things.
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om
e of our com

petitors
rancisco thought w

e w
ould

be w
eaker opponents and w

ould fold
under the pressure, and a year later
w

e continue to w
in the San Jose

A
rbitron w

ar so I w
ould guess that

they don't perceive us to be a w
eak

radio station anym
ore.
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W
e have a new

 m
orning

show
called 'T

he M
orning D

og
H

ouse'
w

ith J.V
. and E

lvis M
edina,

Joe

L
opez, H

ollyw
ood

H
ernandez, L

isa
Foxx. T

he show
 is extrem

ely in -your -
face. T

hey push the envelope a
lot

and that's w
hat's needed here. T

hey
balance that w

ith a heavy dose
of

charity w
ork and outside appearances

and is show
ing im

m
ediate ratings

success. L
isa Foxx stays on

from
 10
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 - noon. N

oon to 3 pm
is our A
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T

revor C
arey.
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Y
es he did, and he know

s N
orthern

C
alifornia very w

ell. T
revor is a very

hard-w
orking individual. H

e does
w

hatever it takes.
A

fternoons D
r. D

ave w
ho started

out doing nights here. H
e m

ade the
sw

itch to H
O

T
 from

 W
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107 about

a year ago and has a good follow
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here in the South B
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he night show
is currently open.
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I'm
 looking for som

eone w
ho

know
s how

 to find out w
hat our

audience is into and then put it on the
radio. C

hristopher L
ance is covering

the shift until w
e find som

eone.
C

hristopher, as you know
, w

orked at
PO

W
E

R
92 in Phoenix and he w

as the
first afternoon drive personality w

hen
this station first signed on. H

e's also
w

orked on the air in San D
iego and
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ost recently

successfully program
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ed K
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X
V

 in
Salinas -M

onterey.
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Pete is a future superstar w
ho is

perfecting the m
ethod of w

orking the
streets to find out w

hat the audience
really w

ants. A
rtists like A

ll 4 O
ne,

C
ollage, 4 P.M

., L
il Suzy, 2 B

ad
M

ice, w
ere all heard first in A

m
erica

on H
O

T
97.7, som

e of them
 before

they w
ere signed by labels. N

ot
because w

e w
ant to lead the industry

in breaking new
 artists, it's because
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clubs to find the real new
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O
ur target audience is 18-34

H
ispanics w

ho like T
op40 m

usic. W
e

know
 w

hat zip codes they live in,
w

hat clubs they go to, w
hat shopping

m
alls they hang out in, w

hat they do
in their leisure, and all of our efforts
are focused on being a part of that.
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It all goes back to know
ing w

ho
your target audience

is. If the station
is m

aking appearances in front of the
w

rong kinds of people - people
w

ho
don't listen to your form

at anyw
ay, or

is m
aking appearances in the w

rong
parts of tow

n, areas
that do not listen

to your form
at - if the personalities

are out saying and doing things
that

your target
audience thinks is stupid,

you're actually killing yourself.
W

e have a slogan here at H
O

T
97.7:

"W
e love gaudy." Just because a disk

jockey show
s up som

ew
here

doesn't
m

ean everybody w
ho saw

him
 is

im
m

ediately going to run hom
e

and
w

rite dow
n the station call letters in

som
e m

agical diary.
Y

ou have to
m

ake a strong m
ental im

pression to
even have a chance at m

aybe,
possibly getting m

entioned in a diary
som

ew
here.

W
hen you go to a H

O
T

97.7
prom

otion, you'll see m
ore banners,

stickers, balloons, disk jockeys, tee-
shirts than you can count.
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Y
es. W

e call it '2x4 m
arketing.' A

t
clubs, the gam

e is to cover every inch
of w

all w
ith banners. T

he disk
jockeys have to interact w

ith the
people, and w

e tell the jocks to find
excuses to use the station's call letters
in their conversations. D

on't take it
for granted they're going to rem

em
ber

w
ho you are. Figure out a w

ay to say
the station call letters as m

any tim
es

as
you

can
in

a
one-on-one

conversation w
ith the listener. W

hen
you get up on stage, figure out how
m

any creative w
ays you can think of

to say the station's call letters. W
e

also put body stickers on everybody
that show

s up to
a H

O
T

97.7
prom

otion.
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H
O

T
97.7 is going to have a very

big Fall book. A
fter fighting such

form
idable com

petition for the past
year it appears that our com

petitors
in

San Francisco are pulling back and
not spending quite as m

uch tim
e in

San Jose. W
e have invested in a lot of

m
arketing, and I'm

 a big fan of this, a
lot of covert m

arketing. D
irect m

ail
tele-m

arketing. W
e are up to a lot of

things that you can't see.
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I have never really had som
e grand

schem
e of being in this m

arket or that
m

arket or planning on doing 'X
' by a

certain date or age. M
y philosophy

has alw
ays been to take the situation

you're currently in and kick ass. W
ork

very, very hard, m
ake it a success,

and the opportunities w
ill com

e and
find you. T

here are a lot of broken
radio stations out there that need help,
and if you take w

hatever situation
you're currently in and w

in w
ith it, the

stations that truly need help w
ill com

e
find you.
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2 OFFICIAL AUTO -RADIO SERVICE MANUAL

Introduction
 In presenting the OFFICIAL AUTO -RADIO SERVICE MANUAL, the first book of its
kind, the publishers believe they are fulfilling a crying need on the part of both the, radio
and automotive industries. After several years of preliminary technical development and
limited public acceptance, auto -radio sprang into sudden popularity during the spring of
1933, and many dealers and Service Men were caught altogether unprepared to handle the
business properly. The OFFICIAL AUTO -RADIO SERVICE MANUAL will prove especially
valuable to them because of the completeness of the installation instructions and the great
quantity of suggestions in regard to eliminating ignition interference, which unquestionably
is the most serious of all auto -radio problems.

Dealers and Service Men are advised to read all these instructions and hints very care-
fully and thoroughly and to familiarize themselves with all the possible sources of trouble.
The time spent in studying this "dope" is the best possible investment they can make. Un-
like house radio receivers, auto -radio sets require careful and accurate installation and ad-
justment, and if the job isn't done right the first time all the profits of the sale will be eaten
up in free service work afterward.

The 1933 OFFICIAL AUTO -RADIO SERVICE MANUAL contains all the auto -radio
service data available on July 5th, 1933, the publication date of the book. A few manu-
facturers are not represented because they had no information ready for release at this date.

-The Publishers
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This Is a New Index for the Entire Manual
A

ACME RADIO MFG. CO.
Moto -Midget 313

AERO

See Chas. Hoodwin Co.
ALLIED RADIO CORP.
1930 Battery Auto net._.199
Model A -S-30 S. G. . -199
ARVIN

See Nobiltt-Sparks Ind '

ATWATER KENT MFG. CO.
Model 81 ......200
Model 81-B 200
Model 81-C 200
Model 91 201
Model 91-B
Model 91-C ---_.201
Model 424 202
Model 534 202
Model 636 4
Model 756 4

AUDIOLA RADIO CO.

Model 23-S-7 203
Model 33-A-6 204
Model 33-S-7 204

AUTOCRAT RADIO CO.

Model TRF-41 4

AUTOMATIC RADIO MFG
CO.

Tom Thumb steering post
set .5

C
CARTER GENEMOTOR
CORP.

Instructions for Installing
Genemotor 6

CENTURY RADIO
PRODUCTS CO.

Model 7-38 205

CHEVROLET MOTOR CORP.

See United Motors Service
CONSOLIDATED
INDUSTRIES, LTD.
Roainio Model 51 __-____206
CROSLEY RADIO CORP.
Model 90 .--- _....._.206
Model 91 ........ ___-207
Model 92 ---- 207
Model 95 _ 7, 8, 9
Model 96 10, 11
Model 98 .12
Model 99 .13
Model 102 ....208
Old Model Set 12

D
DELCO APPLIANCE CORP.
Old Model 5 Tube Set-_14
Model 3026 209

DETROLA RADIO CORP.

Road -Chief
DEWALD

See Pierce-Airo, Inc.

E

201

EMERSON ELECTRIC MFG.
CO.

EMERSON RADIO AND
PHONO. CORP.

Model 678 210

F
FADA RADIO & ELECTRIC
CORP.

Mod el 101 "Motoset" 15

FEDERATED PURCHASER,
rive.

Model 770 Auto Amplifier 19
Model 731A Interference

Eliminator
FORD -MAJESTIC

Model 114 .16
Also see -71
FRANKLIN RADIO CORP.

Model 100 ---_-_---...............17
Model 200 17

G
GALVIN MFG. CORP.
General Service Notes

20 to 56
Set Location in Cars --...21
Antenna Location ....._22, 23
Noise Suppression ......24 to 28
Ford Model V-8 Installation

43, 44
Model 5T71
Model 6T12 46
Model 6T12 -PL 46
Model 7T38 49
Model 7T38A 60
Model 7T474A _....-28 to 34
Model 44 ..123
Model .52, 65, 56
Model 61 _....__...._42
Model 66 .211
Model 77 52, 53, 54
Model 77A (Series A) ...... -.212
Model 77A (Series B) .......213
Model 88 _.........___...__...36 to 41
5 Tube Set with split case 47
GENERAL ELECTRIC CO.
Model B-40, same as RCA -

Victor M-34, see page 114

GENERAL MOTORS CORP.
See United Motors Service
A. H. GREBE & CO.
Model 61 ..........__-____214
GRIGSBY-GRUNOW CO.

Model 66 -57 to 69
Model 110 -70
Model 114 .-_-.....71 to 76Model 116 .--77 to 88

GULBRANSEN CO.

Same as Wells -Gardner

H
CHAS. HOODWIN CO.
1929, 1930, 1931 models-.18
Model A -.215
Model B 215

I
INTERNATIONAL RADIO
CORP.

Int''. Auto Set 215

KNIGHT
K

Power Unit --.--____151 See Allied Radio Corp.

M
P. R. MALLORY & CO.
Standard "B" Elim. ._..- 216
Type C Elim. 216

MELBURN RADIO MFG. CO.

Model 30 _._..___...................216

MONTGOMERY WARD
& CO.

Same as Wells -Gardner

MOTOROLA

See Galvin Mfg. Co

N
NATIONAL COMPANY, INC.

6 Tube Set 89

NOBILTT-SPARKS
INDUSTRIES, INC.
Arvin Model 10A-.-.-...217
Arvin Model 20A (Type 1)

218
Arvin Model 20A (Type 2)

218
Arvin Model 20B --__219
Arvin Model 30A (Type 1)

220
Arvin Model 30A (Type 2)

220
Power Unit for 10A Set 217

P
PHILCO RADIO & 
TELEVISION CORP.
Model 3 111
Model 6 102 to 105
Model 6 ...._........__106, 108. 109Model 7 _ -- 90 to 101
Model 8 to 101
Model 9 ---._.-106, 107
Model 10 221
Model 12 ___________90 to 107
Model B-6 106
Model EA Dynamotor -105
Model EF Vibrator - 104
Model EG Vibrator 102
Radio Interference Trouble

Finder - 110
PIERCE AIRO, INC.
Model 52 _ .........

Model 64 64 222

PREMIER ELECTRIC CO
Auto Pal ____-...-.....-- 112

R
RADIO CHASSIS. INC.

Model V-6 -

RCA -VICTOR. INC.

Model M-30 _224
Model M-32
Model M-34 114 to 122

S
SENTINAL RADIO CORP.
Model 561 -123

SPARKS-WITHINGTON,
INC.

Model AR -19 z26
Model 33 _........124. 126

Model 34 _ 2 4

Model 40 227
Model 41 227
Model 43 228

STEWART RADIO CORP.

Aristocrat 126
Companion 126
Model 60 ..... ------.-229
STEWART-WARNER CORP.
Models 10 to 20 230
Chassis 108 230
Chassis 108X 230Chassis R112 ____ 231
Model 1121 -- 231

STROMBERG-CARLSON
TEL. MFG. CO.

Model 31 -___ _.232Model 33 - _233

T
TRANSFORMER CORP. OF
AMERICA

Model 100 234

U
UNITED AMERICAN
BOSCH CORP.

Model 80 -----.127
Model 84 .127
Model 140A - 235
Model 150 (Type 1) 128 to 133
Model 160 (Type 2) ..........236
Model 160 .....

UNITED MOTORS SERVICE
Model S-2035......_ 134 to 151
Model 4036 B -O -P 238
Model 4037 239

U. S. RADIO & TELEVISION
CORP.

See United Motors Service

UTAH RADIO PRODUCTS
CO.

Auto "B Eliminator -_--240

w
062 Series to 162
06W Series 174 to 181
V6Z2 Series 182 to 188
Z6Z1 Series 163 to 173

WHOLESALE RADIO
SERVICE CO.

Model L22 241

RUDOLPH WURLITZER
MFG. CO -

Model A-60 242
Model U-50 243
Model 11-500 244

ZENITH RADIO CORP.
Model 460 * 189. 190

I
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A

INDEX

F
ATWATER KENT MFG. CO. PADA RADIO & ELECTRIC
Models 636 and 756.- --A CORP.

AUTOCRAT RADIO CO.

Model TRF-41

AUTOMATIC RADIO
MFG. CO.

"Tom Thumb" steering post
set _.5

C
CARTER GENEMOTOR
CORP.

Instructions for installing
Genemotor

CHEVROLET MOTOR CO.

See United Motors Service

CROSLEY RADIO CORP.

"Roamio"

Model 95 ---_-__7, 8, 9
Model 96 ..... 11
Model 98 -. 12
Model 99 ...Old model set --. 12

D
DELCO APPLIANCE CORP.

Old model 5 -tube set. --14.

E
EMERSON ELECTRIC
MFG. co.
Power unit

Model 101 "Motoset" 15

FEDERATED PURCHASER.
Inc.

Model 770 auto amplifier.....19
Model 731A interference

iliminator _...._.....__..____-._.19

FORD -MAJESTIC

Model 114 ......

also see 71

FRANKLIN RADIO CORP.

Models 100 and 200 17

G
GALVIN MFG. CORP.

"Motorola"

General service notes -20 to 56
Set location in cars --..-21
Antenna location 22, 23
Noise suppression ............24 to 28
Ford model "V8" install-

ation .......... 44
Model 7T47A ...... to 34
Model 88 -35 to 41
Model 61 42
Model 6T12PL _.._.._..46
Model 6T12 . _46
5 -tube set with split case_47
Model 7T38 _______________48, 49
Model 7T38A 50
Model 5T71 . .51
Model 44 123
Model 66 -_-________-52, 55, 56
Model '77..._.._._.__......_52, 53, 54

GENERAL ELECTRIC CO.

Model B-40, same as RCA -
Victor M-34, see page 114

GENERAL MOTORS CORP.

See United Motors Service.

GRIGSBY-GRUNOW CO.

"Majestic
Model 66 57 to 69
Model 110 _70
Model 114 ..................._...71 to 76
Model 116 77 to 88

GULBRANSEN CO.
Same as Wells -Gardner

H
CHAS. HOODWIN CO.

"Aero
1929, 1930, 1931 models

M

R
RCA -VICTOR, Inc.

Model M-34 114 to 122
lg

MONTGOMERY WARD & CO.
Same as Well -Gardner

N
NATIONAL COMPANY, Inc.

5 -tube set ....................._._........_.._....»89

P
PHILCO RADIO &
TELEVISION CORP.

"Transitone"

Model 3 . _111
Model 5 102 to 105
Model 6 . 108, 109
Models 7, 8, 12..._... 90 to 101
Model 9 107
Models 6, B-6, 9, 12 im-

provements - ........... _____106
Model EG vibrator ____102
Model EF vibrator. ________104
Model EA dynamotor _. 105
Radio interference trouble

finder ......... .... _110

PIERCE-AIRO, Inc.
Model 52
Model 61

112
113

PREMIER ELECTRIC co:
"Auto Pal" _112

S
SENTINEL RADIO CORP.

Model 561 123

SPARKS-WITHINGTON, Inc.
"Sparton"

Model 33 ....124, 125
Model 34 124

STEWART RADIO &
TELEVISION CO.
Aristocrat
Companion ..............._...126

U
UNITED AMERICAN
BOSCH CORP.

Models 80, 84 ---________-127
Model 160 ---__ 128 to 133

UNITED MOTORS SERVICE

S-2035 134 to 151

U. S. RADIO & TELEVISION
CORP.

See United Motors Service

WELLS-GARDNER
COMPANY

062 Series _____......152 to 162
Z6Z1Serles ___- 163 to 173
06W Series ---.-_174 to 181
V6Z2 Series .....__.__..._.182 to 188

ZENITH RADIO CORP.

Model 460 __ -189, 190
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ATWATER KENT MODELS 636 AND
756

MODELS 636 and 756 are similar
six -tube superheterodynes equip-

ped with all -electric power supply,
eliminating the use of dry batteries.
Model 636 is designed for attach-
ment to and operation from the
instrument panel of the car, the dyna-
motor power unit being in a separate
metal container mounted under the
floor, the front seat, or in any other
convenient place. Model 756 is in-
tended for cars on which the 636 can-
not be mounted by reason of car de-
sign. In this type a special steering
post control is provided and the radio
chassis (complete with power supply in
a single case) may be mounted under
the floor board. With both models
the loudspeaker is a separate unit.

Ignition suppressors included with
set.

The tubes used are: two 41's, two
39's, one 36, and one 85. Among cir-
cuit features are automatic volume
control, push-pull output, two -point

4r WM.

PILOT
LIGHT)

-1'
MA

ANT.

R
.39 SHED.

1--

ATWATER KENT MFG. CO.
tone control. Tuning range 1500-510
kc. Tuning dial calibrated in kilo-
cycles. Total battery consumption, in-
cluding dynamic speaker, 5% amperes.
I. F., 262Yz kc.

AUTOCRAT MODEL TRF-4I
A feature of this set is the small

dimensions of the chassis which meas-
ures only 5% x 61h x 8% ins. Police
calls may be received on this set. Com-
plete equipment, illustrated, at the list
price includes: one shielded T.R.F.
chassis with tubes, remote control unit,
30 -foot cables, separate dynamic re-
producer, sub -car antenna, six spark
plug suppressors, distributor suppres-
sor, distributor filter condenser, and
miscellaneous hardware. The "B"
supply, which may be batteries or an

IS! DE,' 11OSC1

/ 36

V1

?1"

(EACH)

r---

250 --
OHMS

CHASSIS

747--aND.

39 R.F.1

Owe

eliminator, is an accessory to be bought
separately.

The reproducer is of one -hole
mounting type; the set, 3 -hole. These
two units are electrically connected by
means of plugs. The receiver is de-
signed for bulkhead mounting-as far
as possible from the ignition coil. The
remote -control unit clamps to the
steering column. The sub -car antenna
is to be slung between the front and
rear axles, toward the rear. Place the
"B" supply wherever convenient.

This T.R.F. receiver incorporates:
two type 39 R.F. tubes; one 36, detec-
tor; one 37, first A.F.; and 41's in
push-pull A', second A.F.; sensitivity,
less than 1 microvolt -per -meter; power
output, 3 watts. The total "B" volt-
age required is 180.

AUTOCRAT RADIO CO.
2 V2 DET. CONTROL

I. F .3.44 EC. Lit A.F.1 MEG39
..1 85 i

WINO
GREEN CHOKE/ .00025-

k 0 , INF
/ ..../
.9-

ATWATER. KENT MODELS636 & 756

50.000
OHMS

VOLUME
CONTROL

330Q
enors

ATWATER KENT MODEL 636 &756

O.2-MEG. VOL; CONTROL

/....moo '17Ar -7,:v7r1

GIO1U

GOOFIANRA
C00014

39 R.F.2

AUTOCRAT AUTO 5ET-T.R F41 SIMI-CLASS"F

36 DET .01-mF

.1-MF. - Y3
X X

.25- PAF.

'1(

25.000
OHMS

2 MEGS.

(HOT ) NNE )
A. B4 -

...
DYNAMOTOR

SHIELDED

B-

37 A.F.S.

2.000
OHMS

202 F

, A
.00025

TONE CONTROL
41 DYNAMIC

M REPRODUCER
SWITCH

-JSOCKET PLUG VOICE
COIL

1.)
STORAGE
BATTERY

6V. FIELD

INPUT COIL

te-c71
yL )

`V TORIR
CO CARD

I.F262.5 KC.

41 CLASS AI
A.F.2

SHIELDED

FIELD CO L VOICE COIL

.006-
MF.

T2
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AUTOMATIC RADIO MFG. CO.
STEERING-COLumu TONER use rr

?I3
1-2

CHASSIS /

"TOM THUMB" STEERING POST SET
TO MEET the demand for a quickly

installed automotive radio set the
Automatic Radio Mfg. Co. has added
to their "Tom Thumb" line a Steering
Post Auto Radio Set; this instrument
and the accessories which are supplied
to complete the ensemble are illus-
trated. Although the operating system
includes four tubes, only three-the two
R.F. amplifiers and the detector-are
incorporated in the unit which mounts
on the steering column (holes in the
tuner case permit either left- or right -
side mounting). The case of this
"tuner" measures 'about 5x51,0c51,4 ins.
deep. The remaining tube, the A.F.
amplifier, is contained in the dynamic
reproducer chassis, as shown in one of
the views; the case of this component
measures 41h ac8 ins. diameter (about
10 ins., over all). These two units con-
nect together by means of a cable which
plugs into the tuner.

A complete installation at the list
price includes: a steering -column tuner
(with illuminated, full -vision dial, vol-
ume control, and off -on switch), an
amplifier -reproducer, shielded junction
cable and plug, shielded power cable,
steering -column clamp, tubes, spark
plug suppressors, distributor suppres-
sor, generator bypass condenser, and
hardware. Not included in the factory
kit are the antenna and the "B" unit;
either batteries, or any of the conven-
tional "B" units with a voltage ouipui
within the range of 135 to 180 volts,
may be used as power supply.

Clamping the tuner to the steering

Pet R.R.2
rr Ags-

25,000
04414S

f
PILOT
LIGHT

PUPS I SOCKS/

SW.

TOM
THUMB"

STEERING -POST SET

',Asuman sseitooecee.
UNIT

SRIELDED
AMMON

C1111.1

45 AIR
a1

MAD.* IS
V9.4151.-01E0 POWER 011OLR -BPRO. itsIDED ,OR,,,

F,t)

post eliminates the necessity for run-
ning -control wires to a remote -control
unit. By removing from the tuner
chassis the L-shaped cover -plate, or
from the reproducer chassis the cover-
disc, the interior of these two units is
available for replacing tubes-without
the necessity of removing either of
these chasses. The amplifier -reproducer
chassis brackets may be bent to con-
form with irregular bulkheads or floor-
boards.

Referring to the diagram it is seen
that this diminutive set, a literal "Tom
Thumb" in automotive radio receivers,
incorporates the following tube ar-
rangement: one type 78 tube as an un-
tuned R.F. amplifier; one 78 tuned R.F.
amplifier; one 77, detector; one 41, A.F.
amplifier. The total "B" current con-
sumption is 28 milliamperes at 180
volts, or 18 at 135; the "A" drain (tube
heaters and reproducer field) is 2.7 am-
peres; the total storage battery drain
for "A" and "B" (using a good, stand-
ard "B" unit) is less than 4 amperes.

The Tom Thumb set has a sensi-
tivity of about 4.5 microvolts at 1400
kc., about 40 at 750 kc., and about 20 at
600 kc.

The power cable has three main
leads: hot, or ungrounded "A" (HA, in
diagram), a "B" positive lead which
taps to a 135 to 180 volt current source
(the higher voltage will result in im-
proved volume and tone quality), and
a shield lead GA for the "B" negative
and grounded "A." The leads from the
dynamic reproducer are shielded. A
special terminal, X, is provided in the
reproducer and is connected to the

DYNAMIC
REPROCRICIR

GM

"live" side of the heaters. This wire is
required for controlling the "B" supply
or motor -generator unit which is not
equipped with relays. A shielded lead
run from this terminal to the supply
device, and grounded at each end, will
enable the "B" unit to be turned on
or off with the switch on the front of
the set.

Many Service Men prefer to use a
dynamotor rather than batteries or an
"eliminator" to supply the required
"B" voltage.

The dynamotor shaft must be placed
in a horizontal position.

Check the polarity of the dynamo-.
tor leads by means of a voltmeter. If
the precaution of pre -determining the
polarity dynamotor leads is not
followed, the shielding of the hot "B"
lead, being grounded, will short the
output circuit of the dynamotor and
perhaps permanently damage it; or,
the set will not operate. If the leads
to the storage battery are reversed,
the storage battery will be shorted,
due to the hot "A" lead shield being
grounded, and the car battery thus
may be permanently damaged.

To determine whether interference
is due to noise pick-up by the flat -top
or lead-in sections of the antenna sys-
tem, remove the lead-in from the an-
tenna, or substitute for the lead-in a
short length of wire running in the
same direction as, and the same length
as, the regular lead-in. If the noise
stops, it indicates that the flat -top por-
tion of the antenna is picking up the
interference.

PHILCO RADIO & TELEVISION CORP.

"Model NR. 107" tuning unit, left; "Model
NR. 108" amplifier above. Either R7 or R8.
or both, may be used. Observe resistance -
capacity filters is grid and plate leads. Port

values are not gives.
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Model 95
Specifications

Model 95 is a compact automobile receiver
measuring only 103/4 -in. long by 4 V2 -in. wide
by 61/4 -in. high. It may be mounted on the
floor of the automobile, on the engine bulk-
head, or in any other convenient location.
Normally it obtains its power from the auto-
mobile storage battery and dry "B" batteries.
A -13" eliminator of proper output may be -
used. (See "Power Supply...)

Installation Notes
The installation of this receiver and the

elimination of interference are described in the
instructions accompanying the receiver. Further
information regarding the elimination of inter-
ference will be found in Crosley Service Bulle-
tin No. 9.

Circuit
A six -tube superheterodyne circuit is used,

employing an' oscillating first detector, two in-
termediate frequency amplifiers, a diode sec-
ond detector, and two stages of audio fre-
quency amplification. A -39 type tube is used
for the first 1. F. amplifier; -36 type tubes are
used for the first detector and second I. F.
amplifier; -37 type tubes are used for the sec-
ond detector and first A.F. amplifier; and a
-41 type tube is used for the output (a -38 type
output tube was used in the earlier chasses).
Interstage Coupling.

Air -core transformers are used for coupling
the antenna circuit to the first detector and for
coupling between all stages except the second
detector and first audio, and the first audio
and output. Resistance coupling is used in the
audio stages.
Tuning Condensers.

The two tuning condensers are ganged and
operated simultaneously by the station selector.
One section of the gang is shunted across the
antenna coupling transformer secondary for
tuning to the station frequencies. The other
is shunted across the primary of the oscillator
coupling coil for tuning to a frequency 181.5
kilocycles higher than the frequency of the
antenna coupling circuit.
Power Supply.

The power is supplied by the automobile
storage battery and either three or four 45
volt 13- batteries. A "B" eliminator supplying
not in excess of 30 ma. at 180 volts may be
used. The car storage battery supplies current

(Roamio)
for the speaker field, for the heaters of the
tubes, and for the dial light. The "B" batteries
supply current for the plates and screen grids
of the tubes.
Fuses.

There is a 1/4 ampere fuse in the "B" power
cable and a 10 ampere fuse in the "A" power
cable.
"A" Circuit.

The pole of the storage battery which is not
connected directly to the frame of the car con-
nects through the insulated battery cable lead
to the cable connector of the receiver, and
thence to one pole of the power switch. (This
switch is of the double -pole, single -throw type,
one pole making and breaking the "A" circuit,
the other making and breaking the "B" circuit.)
After going through the switch, the "A" cir-
cuit branches, one branch going to the heaters
(connected in parallel) of all the tubes and
through them to the chassis, another going
through the dial light to the chassis, and a
third going through the speaker cord, thence
through the speaker field to the speaker cable
shield, and then through the battery cable
shield to the other side of the "A" battery
(one connected to car frame).

"B" Circuit
The positive -B- circuit connects through

the insulated battery cable lead and cable con-
nector to the "B" pole of the power switch.
After passing through the switch, the positive
side of the "B" circuit branches, one branch
going direct to the screen grid of the output
tube, a second branch going through a 25,000
ohm plate coupling, resistor to the plate of the
first audio tube, a third branch going through
the primaries of the interstage transformers to
the plates of the I. F. tubes, and a fourth
branch going through an 1100 ohm resistor
and the oscillator and interstage coils to the
plate of the first detector.

The plate of the pentode output tube is
connected to the positive side of the -B- cir-
cuit through the primary of the speaker input
transformer. The screen grids of the first de-
tector and I. F. tubes are connected to the pos-
itive "B" circuit through a 20,000 ohm series
resistor, and shunted to chassis by a 40,000
ohm resistor. The "B" supply returns to the
negative side through the cable shield.
Grid Circuits And Automatic Volume Control.

The output pentode grid is connected to
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chassis through a 300,000 ohm grid leak
(500,000 ohm in receivers using a -38 type
output tube). The level control, a 3 megohm
potentiometer, is in the grid circuit of the first
audio tube, the grid being connected to the
variable contact on the potentiometer. One
end of the potentiometer is connected to the
second detector coupling condenser, and the
other end is connected to the chassis. The grid
of the first detector tube is connected directly
through the secondary of the coupling trans-
former to the chassis. The grid circuits of the
intermediate frequency stages are connected
through isolating condensers to the chassis,
and through isolating resistors to the second
detector plate circuit. By this means, the plate
current flowing in the diode (second detector)
load resistors is made to control the bias of the
grids of the I. F. tubes, and thereby to auto-
matically control signal levels.
Biasing Resistors

A 750 ohm bias resistor is used between
the cathode of the output pentode and chassis.
A 2,000 ohm bias resistor is used between the
cathode of the first audio tube and chassis.
(In chasses using a -38 type output tube the
cathode of the output pentode is connected
by an 1,100 ohm resistor and a 450 ohm re-
sistor in series to the chassis. The cathode of
the first audio tube is connected to the point
between the 1,100 ohm and 450 ohm resistors,
(thereby receiving its bias through only the
450 ohm resistor).
By Pass Condensers

The 0.25 mf. bypass condensers in the de-
tector plate circuit and a bypass condenser of
the same capacity in the screen circuits are
combined in one unit. The two 1. F. isolating
condensers are each of 0.1 mf. capacity, and
are also combined in one unit. The audio
coupling condenser in the output circuit of the
second detector tube is of 0.03 mf. capacity;
that in the plate circuit of the first audio tube
is of 0.02 mf. capacity. A bypass condenser
of 0.0006 to 0.001 mf. capacity is used be-
tween the plate of the second detector tube
and chassis. The 8 mf. dry electrolytic con-
denser used from the screen of the pentode to
chassis and a condenser of the same value
used from the cathode of the pentode to chassis
are combined in one unit. A 0.0015 mf. by
pass condenser is used between the low side
of the oscillator coupling transformer second-
ary and chassis. A condenser of 0.003 to
0.006 m.f. is shunted from pentode plate to
chassis.

Alignment.
The receiver has been aligned at the factory

and no realignment should normally be neces-
sary. If it is necessary to realign the receiver,
follow procedure given below:
Aligning Intermediate Frequency Stages

The primary and secondary of the trans-
former between the first detector and the first
I. F. amplifier, and the secondary of the trans-
formers between the first I. F. amplifier and
the second 1. F. amplifier and between the

-36 TuBE
OSCILLATING DETE CTOR

SECOOAqv 00 151
c

Nnr4SCantg

011,1ARY OF 151
NOR

(Sri [NI,

-37 TUBE
ZOO DETECTOR -'41. TUBEZOO

rCv.C. PENTODE

SEC ON *05 OG 300
I TrIk/v50OCINIECI

rip raw* *
it 03-*

-3D TUBE
1ST iNT FREQ.
ANDLI El ER

,,c04.e.y or 0
6anni.FP2nE.411

-36 TUBE
ZOO r AnPUF1EP AS. AMPLIFI ER

-37 TUBE

Fig. 1.-Location of Aligning Condensers.

second I. F. amplifier and the second detector,
must be tuned accurately to 181.5 kilocycles.
(See cut for location).

I. A local oscillator tuned accurately to
181.5 kilocycles is required. Such instruments
are supplied by the Weston Electrical Instru-
ment Co., the Jewel Co., the General Radio
Co., The Radio Products Co., etc.

2. Set the dial of the station selector to 550
kilocycles.

3. Connect the high side of the test oscilla-
tor output through a condenser of approxim-
ately 0.1 mf. capacity to the grid of the first
detector tube, and the low side of the test
oscillator to chassis. Do not remove the clip
wire from the grid of the first detector tube.

4. Adjust the two padding condensers at
either side of the first intermediate frequency
transformer for maximum reading on the out-
put meter.

5. Adjust the secondary padding condens-
ers on the second and third intermediate fre-
quency transformers for maximum reading on
the output meter.

When these adjustments have been made,
the intermediate frequency stages will be
properly aligned.

Aligning Antenna Coupling Circuit and Oscil-
lating Circuit.

The antenna coupling circuit and oscillating
circuit should not be aligned until after the
intermediate stages have been accurately align-
ed to 181.5 kilocycles.
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1. A local oscillator tuned to 1400 kilo-
cycles is required. (As a substitute for the
local oscillator, a station of known frequency
near 1400 kilocycles may be used, and the
dial tuned to the frequency of the station.).

2. Set the dial of the station selector to
1400 kilocycles.

3. Connect the high side of the test oscil-
lator through a 0.00025 mf. condenser (a
dummy antenna should be used, if available)
to the antenna lead of the receiver and con-
nect the low side of the test oscillator to
chassis.

4. Adjust the padding condensers on the
ganged condenser to give a maximum reading
on the output meter.

When these adjustments have been made,
the receiver will be properly aligned.

Voltage Limits
The following are the approximate voltages

which should be measured at the sockets with

0.36.40
21,17071

sSfcN _

9ff cross/0 09.5.5gfisla r

*ewe gweiwoot

Fig. z-Circuit Diagram. Model 95.

tubes in place, speaker connected, and bat-
teries connected. (Four 45 -volt 'B" batteries
of rated voltage should be used). Check the
voltages with a high resistance D. C. voltmeter
(600 ohms or more per volt).

Filament Voltage (Measured from high
side of filament to chassis)

All tubes

Plate Voltages (Measure from plate to
chassis)

1st detector and L. F. tubes
Diode second detector
1st A. F. tube
Output tube

Screen Grid Voltages (Measured from
screen grid to chassis)

1st detector and L F. tubes
Output tubes

Control Grid Voltages (Measured from
cathode to chassis)

1st detector tube
I. F. tubes
Diode (second detector tube)
1st A. P. tube
Output tube

5.8 to 8.0

160 to 180
0

80 to 90
150 to 170

70 to 80
160 to 180

-7 to -9
A. V. C. only

0
-5 to -6

-16 to -18
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Model 96 (Roamio)
Installation Notes

Model 96 is a compact automobile receiver.
The installation of this receiver and the elim-
ination of interference are described in the in-
structions accompanying the receiver. Further
information regarding the elimination of in-
terference will be found in Crosley Service
Bulletin No. 9.

Circuit
This six tube superheterodyne receiver em-

ploys a -39 type R.F. tube, a -36 type oscil-
lating first detector, two -39 type I.F. am-

plifiers, a -85 type diode second detector and
A.F. tube, and a -89 type output tube.

Power Supply
The power is supplied by the automobile

storage battery and either three or four 45
volt "B" batteries. A -B- eliminator supplying
not in excess of 35 ma. at 180 volts may be
used. The car storage battery provides cur-
rent for the speaker field, for the heaters of
the tubes, and for the dial light. The "B" bat-
teries supply current for the plates and screen
grids of the tubes.

Fuses
There is a 1/4 ampere fuse in the "B" power

cable, and a 10 ampere fuse in the "A" power
cable.

Voltage Limits
The following are the approximate voltages

which should be measured at the sockets with
the tubes in place, speaker connected, and
batteries connected. (Four 45 -volt bat-
teries of rated voltage should be used). Check
the voltages with a high resistance D. C. volt-
meter (600 ohms or more per volt).

Filament Voltages
All tubes

Plate Voltages
R.F., First Det., and I.F. tubes
Second Detector tube
Output tube

Screen Grid Voltages
R.F., First Det., and I.F. tubes
Output tube

Operating Grid Voltages
R.F and First I.F. tubes
First Detector tube
Second I.F. tube
Second Detector tube
Output tube

5.8 to 6.2

160 to 200
70 to 90

150 to 190

85 to 105
160 to 200

-3.6 to -4.4
-6.3 to -7.7
-1.8 to -2.2
-5.4 to -6.6
-13 to -15

Alignment
The receiver has been aligned at the factory

and no realignment should normally be neces-
sary. If it is necessary to realign the receiver,
follow the procedure given below:

-30 TUSE
OS08,01'804 0 TECTOR

PRNMAS, OF 10r
T18800000n8.81.0

-39 TUBE -E1171.JRE
2ND I. F. DIODE DETECTORAMPLIFIER F AMOCIFI ER

StC000ARY OF 151"
I. P. TP0000008000

O®

[KU
IC800000,8, 00000
8. P. -8-00411000.10,1

-39 TUBE -RADIO - 39 TUBE
FREQUENCY AriPtIr t ER 1ST. I F. AmOu F EP

FC00001,88P X300
TI2I.

-89-89 TuBE
PENTODE

Fig. 1-Location of Aligning Condensers.
Aligning Intermediate

Frequency Stages
The primary and secondary of the trans-

former between the first detector and the first
I.F. amplifier, and the secondary of the trans-
formers between the first I.F. amplifier and
the second detector, must be tuned accurately
to 181.5 kilocycles. (See cut for location).

1. A local oscillator tuned accurately to
181.5 kilocycles is required. Such instruments
are supplied by the Weston Electrical Instru-
ment Co., the Jewel Co., the General Radio
Co., the Radio Products Co., etc.

2. Set the dial of the station selector to 550
kilocycles.

3. Connect the high side of the test oscil-
lator output through a condenser of approx-
imately 0.1 mf. capacity to the grid of the first
detector tube, and, the low side of the test
oscillator to chassis. Do not remove the clip
wire from the grid of the first detector tube.

4. Adjust the two padding condensers at
either side of the first intermediate frequency
transformer for maximum reading on the out-
put meter.

5. Adjust the secondary padding condens-
ers on the second and third intermediate fre-
quency transformers for maximum reading on
the output meter.

When these adjustments have been made,
the intermediate frequency stages will be
properly aligned.
Aligning Radio Frequency

Stage And Oscillating Circuit
The antenna coupling circuit, the plate
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coupling circuit of the R.F. amplifier, and the
oscillating circuit should not be aligned until
after the intermediate frequency stages have
been accurately aligned to 181.5 kilocycles.

1. A local oscillator tuned to 1400 kilo-
cycles is required. (As a substitute for the
local oscillator, a station of known frequency
near 1400 kilocycles may be used, and the
dial tuned to the frequency of the station).

2. Set the dial of the station selector to
1400 kilocycles.

vcSaw

0/

laufffet

- _S11180--

Fig. 2-Circuit Diagram, Model 96.

_was-
0

94 Offieelf IfteafiliN

3. Connect the high side of the test oscil-
lator through a 0.00025 mf. condenser (a
dummy antenna should be used if available)
to the antenna lead of the receiver, and con-
nect the low side of the test oscillator to
chassis.

4. Adjust the padding condensers on the
ganged condenser to give a maximum reading
on the output meter.

When these adjustments have been made,
the receiver will be properly aligned.

MI
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Tube Position Plate
Voltages

Screen Cathode Supp.
Grid Grid

Fil.

-78 R. P. Amplifier
- Oscillating detector
-78 I. F. Amplifier
- 76 Diode-A. F. Amplifier
-89 Output (Class A Pentode)

180 85 0
180 86 4.5
180 85 2.0
1130 1.5
180 180 17.0

"A" battery drain -4.6 amp, at 6.3 volts.

0 6.0
4.5 6.0
0 6.0

6.0
17.0 6.0

-
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Model 99
Specifications

Model 99 is a six tube superheterodyne de-
signed for automobile operation. The inter-
mediate frequency is 181.5 KC. The "A"
supply is furnished by the automobile storage
battery and the "B" supply by the automobile
storage battery used in connection with a
Crosley Syncronode. Service information on
the Syncronode is furnished in a separate bul-
letin.

Tubes and Voltage Limits
The following chart gives the tubes, their

functions, and voltages measured with the
receiver in operating condition but with no
signal to the antenna circuit. Use a high re-
sistance D. C. voltmeter (1000 ohms per volt
or more) for all measurements. The voltage
limits are + or - 10% of the values given.

All voltages are measured from tube con-
tact to chassis with 6.3 volts at the battery and
170 volts from the Syncronode.

The "Q" control should be entirely off.

Voltages
Tube Position Plate Screen

Grid
Cathode Supp.

Grid
FiL

-78 R. F. Amplifier 170 80 0 0 6.0
-77 Oscillating detector 170 80 4.0 4.0 6.0
-'78 I. F. Amplifier 170 80 1.5 1.5 6.0
-86 Diode -A. F. Amplifier 26 2.0 6.0
-89 A. F. Amplifier 170 170 17 17 6.0
-79 Output (Class B) 170 0 6.0

"A" battery drain -5.3 amp. at 6.3 volts.
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AERIAL DATA

 The following information was compiled by
RADIO -CRAFT in response to special requests.

This information should be of invaluable assistance
to Service Men contemplating the installation of
automotive receivers and will be enlarged upon
from time to time as additional data are secured.

AUBURN -Closed types on models 8-105 and 12-
165 are wired for radio. In Cabriolet and Phaeton
sedans, in above models, antenna is optional.

AUSTIN -Radio aerials in Austin cars are not
standard but are optional equipment. However,
they are factory -installed, under the roof covering
of all models, at a slight additional charge.

BUICK-1933 series 50: Business, Sport, Convertible
Sedan, and Victoria Coupes are equipped with
aerials. 1933 series 60: Sport, Convertible, and Vic-
toria Coupes, Convertible Phaeton, and Sedans
are equipped with aerials. 1933 series 80: Sport,
Convertible, and Victoria Coupes, Convertible
Phaeton, and Sedans are equipped with aerial.
1933 series 90: Sedan model 7-P, Limousine, Club
Sedan, Victoria Coupe, and Sedan model 5-P are
equipped with aerial.

CADILLAC*-In 1933 closed models: galvanized
screen in top; closed models, tinsel tape or braid
In top. Lead-in, closed cars, down front; open
cars, rear.

CHEVROLET -All 1933 models have aerials built
into the headlining. The lead-in is located in the
left side front windshield post.

CHRYSLER -Aerials installed at factory in all
closed models of 1932 and 1933 Sixes and Eights.

CORD -No antenna system in 1933 models.

CUNNINGHAM-Antennas installed on special or-
der only.

DE SOT0*-1933 closed models: poultry screen in
roof; open models, a stranded wire is woven in
false headliner on special order only. Lead-in,
closed cars, down side; open cars, rear.

DE VAUX*-In 1933 closed models: although there
is a poultry screen in roof, an antenna will be
furnished on special orders. Lead-in, down front.
DODGE -1933, 8 cylinder: 4 -door Sedan, 5 -passen-
ger Coupe, Rumble Seat Coupe are equipped with
aerial. 6 cylinder: 4 -door Sedan, 2 -door Sedan,
Business Coupe, Rumble Seat Coupe are *quipped
with aerials. An opening in the floor is provided
for the installation of a radio set manufactured
for Dodge cars by Philco Transitone.

DURANT*-No antenna system in 1933 models.

DUESENBERG-Aerials installed on special order
only.

ESSEX" -1933 models: stranded wire antenna in
top only on special order.

FORD -The following 1933 cars are installed with
an aerial: Tudor, Fordor, and Victoria. The fol-
lowing 1933 models have running board aerials:
Roadster, Phaeton, Cabriolet, 3 -window Coupe,
and 5 -window Coupe.

FRANKLIN -1932-1933 series 16 and 17 have in-
sulated chicken wire in roof which may be used
as an antenna. The series 18, of the same years,
have grounded chicken wire.

GRAHAM -PAIGE -Aerials installed on special order
only.

HUDSON -1933 Terraplane "6" and "8" and Hud-
son "6" and "8": all closed cars equipped with
antennas.

HUPMOBILE-1933 models 321, 322, and 326 are
equipped with antennas; antenna lead-in under cowl.

LA SALLE*-1933 closed models: galvanized screen
in top; open models, tinsel tape or braid in top.
Lead-in, closed cars, down front; open cars, rear.

LINCOLN -All closed models are equipped with
antennas.

MARMON-Standard equipment in 1930 models 69,
79, and Big Eight; 1931, models 88. The 1932 and
1933 16 -cylinder cars are not equipped with an
aerial but there is a wire mesh, in the head -lining,
to which a lead-in may be attached and run down
the left side front windshield post.

NASH-1932-1933, series 1000: first batch of cars
equipped with antenna, with no lead-in. Later
models, lead -In down left center post; present
model, lead-in down right front corner post. Six-
teen spark plug suppressors and two distributor
suppressors, standard equipment in twin -ignition
models, series 1080, 1090, 1180 and 1190.

OLDSMOBILE-1933, 6 cylinder models: Business,
Sport, 5 -passenger, Touring Coupes, 4 -door Sedan,
4 -door Touring Sedan, and 5 -passenger models are
equipped with aerials. 1933, 8 cylinder models:
Business, Sport, 5 -passenger Coupes, 5 -passenger
Touring Coupe, 4 -door Sedan, and 4 -door Touring
Sedan are equipped with aerials.

PACKARD-I933 models: All closed cars equipped
with aerials.

PEERLESS' -1933 closed models: poultry screen in
roof. Shielded lead-in, closed cars, down front.

PIERCE -ARROW -1930 models A, B, and C equip-
ped with aerials. 1931 models 41, 42, and 43
equipped with aerials. 1932 models 51, 52, 53, and
54 equipped with aerials. 1933 models 836, 1236,
1242, and 1247 equipped with aerials.

PLYMOUTH -Antennas are factory -installed in 1933
models.

PONTIAC-I933, 8 cylinder models are equipped
with roof antennas with the lead-in behind the right
cowl trim pad. No other models are equipped
with aerials.

RE0*-Flying Cloud model 52: equipped with an-
tenna, only on special order. Royale N-2 for 1933,
equipped with antenna. Open and convertible
Reo's will be supplied with antenna system on
order.

ROCKNE-I932 models: Sedan and Coupe are
equipped with aerials. The Convertible Sedan and
Convertible Roadster are not equipped with aerials.
1933 models: Sedan and Coupe are equipped with
aerials. The Convertible Sedan and Convertible
Roadster are not equipped with aerials.

ROLLS ROYCE' -Special bodies. Antenna can be
furnished.

STUDEBAKER-The following Studebaker cars are
equipped with Aerials: 1930 starting July, models
70, 80, and 90; starting June, 1931, models 61 and
54; 1932 models, 91, 71, 62, and 55; 1933 models,
56, 73, 82 and 92. In 1933 Convertible Sedans and
Roadsters aerial is installed at factcry as optional
equipment, at slight extra cost.

STUTZ-Aerials installed on special order only.

TERRAPLANE"-1933 models: stranded wire an-
tenna in top, only on special order.

WILLYS KNIGHT' -1933 closed models: stranded
wire in top; open models, none. Lead-in, closed
cars, down front.

WILLYS OVERLAND -1933 model 99 Is equipped
with aerial.

(*Courtesy, Philco Transitone. "Courtesy, Zenith
Radio Corp.)

DELCO APPLIANCE CORP.
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three units: a control

head that clamps to the steering
column, a fully enclosed receiver
unit including plate supply device, and
a separate dynamic loudspeaker. A
flexible shaft connects the first two
units. The receiver box measures
10% inches long, 7% inches high and
734 inches deep; the speaker, circular
in shape, is 9% inches in diameter,
4% inches d.ep. Noise suppression
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equipment is furnished. Automatic
lock closes when volume control is

turned to minimum setting; a key re-
leases it. Antenna not included.

Backlash in the remote control has
been eliminated by a worm gear drive
on the condenser shaft, with constant
tension maintained by a strong spring.

Eight tube superheterodyne circuit,
with automatic volume control. Tubes
used: three type 39, one 37, one 85,

- .00005 LiF

0.25.
MEG.

A F2 F 89 FIELD
SUPPLY

89

NOTE :- r CONTAINED IN SAME CAN,
r CONTAINED IN SAME CAN

FA D A " MOTO5ET "
RECEIVER. 101
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FIELD
SUPPLY
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CHASSIS)
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two 89, one
car's storage battery, 61/4 amperes.
I. F., 175 kc. Sensitivity 1 m.p.m.
Output 3 watts. Plate power unit is
of the vibrator type with a full -wave
mercury-vapor rectifier tube. Me-
chanical hum eliminated by sealed lead
housing, % inch thick.

An automatic relay is incorporated
in the chassis to prevent operation of
the set on a low storage battery.

P. R. MALLORY, INC.

MALLORY ELKONODE

THE
Mallory self -rectifying Elkonode

is a device which, within itself, sets
up the essentially alternating current
and rectifies it at the same time, thus
eliminating the cost of the rectifying
tube and other parts usually required
with the more conventional D.C. to A.C.
converters. The construction is such
that it permits a design which is silent
and which greatly reduces the over-all
dimensions of the unit. A complete
filter system is incorporated, as shown
in the schematic diagram here. There
are five different types of Elkonodes
in different ratings:

RELAY 01-HF.(MAGNETIC 1,600 V.
SWITCH)

A+, I
1..,

SHORT LENGTH L. 005-
N2.14 SAS WIRE r OHM -I

DIRECT CONNECTIONS

TRANS.
CH.

T8 mF.
225v.

1=; 20 MF.
r 30V.

IF "B-" IS GROUND, OMIT CONDENSER
AND CHOKE. AS SHOWN BY DOTTED

RELAY 1007. R.F.C.
B+

6,000
OHMS

4( 10 w.

...,
is..'P 16 MF.

225V. I, ,

B-
,-xpoc....--
1.00T. R.F.C.

IT IS IMPERATIVE THAT THE TOTAL RESISTANCE LINES.

OF THE CABLE CONNECTING THE ELImINATOR."A+'
AND -A-- TERMINALS TO THE BATTERY TERMINALS B" ELIMINATORS
BE 042 -OHM OR LESS. USING RECTIFYING ELKONODE

Schematic circuit of the Elkonode described in the test. This unit is self -rectifying --no rectifier tube
is used. This method accounts for the high efficiency of this unit.
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FORD -MAJESTIC MODEL 114 AUTO-
RADIO SET

//AFLOOR board installation," char-
acterizes the Ford -Majestic 6 -

tube car radio receiver. The set
chassis and the motor generator drop
into water -tight, drawn -sheet -steel
pans recessed in the floor; both con-
tainers measure 6-1/32 x 9-7/32 long,
inside dimensions. The arrangement
is illustrated.

A complete Ford -Majestic installa-
tion includes the receiver chassis and
tubes, 180 volt motor -generator "B"
supply, steering -column control head,
separate 6 -in. dynamic reproducer,
generator and distributor filter con-
densers, spark plug suppressors, fuses,
running -board antenna, necessary
shielded power and control cables, and
shielding and miscellaneous hardware.
The output transformer is incorpor-
ated in the set.

There is no "fiddling" with leads;
polarized -plug connections are pro-
vided on the four major units: set,
"B" supply, reproducer and control
head. As shown in one of the illus-

Ispr ANT.

FORD -MAJESTIC
trations, the ".5" ana set UlliLS .111L/U1IL
just in front of the rear seat in pans
recessed into the floor -boards. (Com-
plete servicing may be accomplished
inside the car, witnin one hour.) The
control head is designed for adjust-
ment by an operator wearing gloves.
The reproducer, which acts as a ter-
minal board for the set and control
cables, is supported on a bracket which
mounts under the cowl directly above
the steering column-this permits the
car heater to be retained.

A superheterodyne circuit is used;
the I.F. is 175 kc. The chassis is the
Majestic model 114; the diagram is
shown here. Tubes used: one G-39,
first R.F.; one G-38, first detector and
oscillator; one G-39, first I.F.; one
G-85, second -detector and first A.F.;
two G -38's, push-pull second A.F. The
total "A" drain is 5 amperes; "B," 36
milliamperes supplied by a motor -
generator. This set has a sensitivity
minimum of 3 microvolts and selectiv-
ity of 30 kc. at 10,000 times; maxi-
mum noise level (antenna discon-
nected), 1 volt.

RECEIVER ANTENNA MAIN CONTROL
LEAD GAEL( HEAD

IrSUPPLY Ir SUPPLY CARLE

r
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MAMA,

CHASSIS
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The reproducer is not designed for
very low -note reproduction, since the
car noises completely obliterate repro-
duction in the lower register. Half -
wave detection is obtained in the 85.
Automatic volume control and silent
tuning control are features of the
Ford -Majestic Model 114 automotive
radio set. The cable shielding func-
tions as the ground, common return
for the "A" and "B" voltage, ana re-
producer voice currents.

Operating voltages of this receiver:
Plate Scree. Cathode

Tube Voltage Voltage Voltage
VI 180 85 0
V2 180 85 15
V3 180 85 1.1
V4 A.F. Plate

50 2

V5 170 i40 17
VB 170 180 17

Note: Measurements made with
1000 -ohm -per -volt meter with 300 volt
range, all tubes in their sockets and
receiver connected to a storage battery
supply delivering 6 volts at the cable
terminals, under load.

Readings to be taken from desig-
nated points to ground.
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FRANKLIN RADIO CORP.
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FRANKLIN MODEL 100

THE Franklin Model 100 auto -radio
receiver is a six tube set using a

dynamic speaker, equipped with an
under -car antenna and all accessories
required to operate the set. The ac-
cessories include all spark -plug and
distributor suppressors, generator con-
denser, antenna, loudspeaker of the
dynamic type, batteries, battery box,

GND.
SHEATH
YELLOW
BLACK
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BLUE

RED

GREEN

FRANKLIN 100
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SLATE
B+ 135V.

.01-MF. ,
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85

50,000, MEW.ME.
OHMS

.01-mF
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00025 -
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A F 2

,37

424.5 REPRODUCER
PUSH-PULL

A.F.3
69

Pam. FRANKLIN
135v. 3- ."(oNo)

Swi FIE LIGHT
x ketODEL 200

11

VOICE
COIL

FIELD
COIL

tubes, remote -control tuning unit, and
brackets for same.

The receiver is designed for an un-
der -car antenna which preferably
should be placed under the car as low
as possible and extending from the
front to the rear axle. The receiver
proper is so designed as to mount
either on the steering column (as
shown in the illustration) or on the
dash in either the driver or engine
side of the bulkhead. If possible, the
set should be mounted on the right-
hand side of the driver's compartment
side of the dashboard when not
mounted on the steering column.

The "B" battery box should be
mounted on the floor boards, if pos-
sible. When mounting the battery box,
be sure that the location is such as not
to interfere with the normal operation
of brake rods, etc.

The circuit reproduced here, is of
the superheterodyne type and consists
of a combination. detector -oscillator
tube with a band-pass input stage us-
ing a 36 tube; an I.F. amplifier using
a 36 tube and tuned to 175 kc.; a sec-
ond detector using a 36; a first audio

V7

stage using a 37; and a push-pull out-
put stage incorporating two type 38
pentodes in push pull. When first
operated, the antenna stage must be
resonated to the particular antenna
used, by rotating a small screw located
on the left hand side of the set.

The "B" source consists of three 45-
volt batteries housed in a box, as previ-
ously described. The color code of the
wiring to both the speaker and the bat-
teries are illustrated here.

FRANKLIN MODEL 200
THIS is a six -tube superheterodyne,
with steering column remote control.

The receiver, minus plate supply, and
the loudspeaker are separate units.
No plate power device is furnished, but
a metal container for "B" batteries is
included, as are ignition suppressors.
The set may be mounted on the steer-
ing column or under the dashboard.
The speaker is of the dynamic type.

Tubes used are two 36's, one 37,
one 85 and two 89's. Requires 135
volts of "B" from either batteries or
any auto -radio power unit of proper
capacity.
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MOTOROLA SERVICE MANUAL

CHAPTER I

INTRODUCTION:

The installation of Motorola Auto -Radio is comparatively simple. It is merely a matter
of understanding and taking pains, together with observing and carrying out essential
details. While Motorola design effectively meets the requirements necessary for simple
installation, the problems encountered in various makes of automobiles presents ample
opportunity to exercise skillful ingenuity which makes installation interesting and
enjoyable.

Motorola is the direct result of experience
is entirely a different problem than home
for doing certain things. In automobiles,
car design must be considered.

An auto -radio to give customer satisfaction
be extremely sensitive. It should not be
is a distinct disadvantage in auto -radio.
sumption.

and specializing in automobile radio. It
radio design. There are definite reasons
various types of interference, acoustics and

should equal home performance. It should
too selective, since hair -line selectivity
It should be conservative in battery con -

The station selector should be visible by the driver from his normal position in the
seat. There should be no back lash in the tuning device. The operation of volume
control should not affect tone quality. The speaker should be flexible enough to take
full advantage of cowl acoustics. There must be no fading out of stations --- the re-
ceiver must maintain steady, even volume, through efficiently designed Automatic
Volume Control. The set should be simple and easy to install. And it should be pos-
sible to mount the set on either engine or driver's side of the bulkhead. Most im-
portant, the set should be thoroughly shielded.

Check Motorola Auto -Radio and see how completely every essential has been covered.
Motorola was the first to embody in car radio such outstanding features as Steering
Post Control, Dynamic Speaker, Push -Pull, Pentode Tube, Perfected A.V.C., and All -
Electric self-contained receiver. It is designed to give customer satisfaction -- and
profit to the dealer and installation man. While simplicity is the keynote, always
bear in mind that the performance of Motorola is no better than its installation.

Motorola installation has been made simple. Follow the instructions closely, which are
packed with each receiver --- use your ingenuity --- take pains --- and you will profit
not only in dollars and cents, but in the knowledge that you have given customer satis-
faction. And satisfied customers mean continued profits for you.

Before you make an installation read the instructions carefully. Then read them again.
Keep them handy for reference from time to time --- and observe every detail.

In approaching the installation problem, there are essential fundamentals vital to the
performance of Motorola which you should be familiar with --- and thoroughly understand.

INTERFERENCE:

The interference angle must be taken into consideration. There are two classes of in-
terference encountered in auto -radio, chassis pick-up and antenna pick-up. Chassis
pick-up, which is a motor interference heard from the loud speaker with the antenna of
the radio disconnected, is the most difficult of all to defeat. It is a direct indica-
tion that the waves set up by the car are passing through the radio and are being
amplified as radio frequency, thereby, causing an effective disturbance in the loud
speaker. Motorola engineers have combatted the trouble effectively by the use of
thorough shielding, the wiping of all contact surfaces, the double shielding of all
R.F. coils and perfected cable shielding.

An installation man must understand that an automobile has a series of currents flowing
through the entire body, bulkhead or chassis, and that an auto -radio installed in an
automobile comes in contact with nearly all parts of the automobile, the bUlkhoad,
channel frame, wind shield and storage battery. The currents flowing through them are
excited by the return circuit of the high voltage from the ignition coil and unless the
radio is thoroughly protected against these currents the installer will run up against
an almost hopeless job of defeating motor noise.

Bonding and coupling the various body parts of the car so as to allow the high voltage
from the secondary of the ignition coil to return to the motor block in but one path
has been the most common method used to eliminate motor noise in the past. However,the
design of Motorola eliminates, in nearly all cases, the necessity for thorough bonding.
It is necessary only as an expedient to suppress another type of interference known as
"antenna pick-up" which is generally due to the radio frequency currents generated by
the ignition system which leak out from the hood. A few simple procedures, usually
take care of the majority of installations in this respect.
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The convenience of having the speaker a separate unit should be clear to the service
man. Our speaker is housed in a small, rounded case with a single stud mounting con-
nected to a very effectively shielded cable, thoroughly by-passed with filter condens-
ers or shielded to reduce static charges to a minimum.

While the above suggestions are very helpful in getting practically perfect reproduc-
tion, they must not be misconstrued as meaning that the location of the speaker is ex-
tremely critical for good reproduction. In order to satisfy a very critical musical
ear, however, it will be extremely helpful to follow the suggestions outlined.

SET LOCATION:

The following is a suggested location of auto -radios in automobiles that we have found
to be what we class as a logical place in which to install a radio. If the auto -radio
is placed in the suggested location you will find that the installation will be the
most economical and also the quickest way to install the radio.

There may be special cases wherein the owner has something installed in that particular
location and it will be found easier to install the radio at a different location than
to remove the appliance.

The list is applicable to cars of the 1931 series. In mounting any of the auto -radios
care should be exercised in spacing the can away from the bulkhead by means of the nuts
and washers furnished. This avoids clamping the cables or any of the wires that happen
to protrude through the bulkhead behind the radio.

LOCATION OF RECEIVER:

Ford, Model "A" ... Motor compartment on the left side.

Chevrolet ... Motor compartment on the left side or below the cowl on the right inside.
(To install 1932 model set remove carburetor and air cleaner temporarily).

Buick ... Below the cowl on the right inside.

Chrysler ... Right side of car under cowl.

Pontiac ... Left side of motor compartment or right side of car under cowl.

DeSoto ... Left side of motor compartment or right side of car under cowl.

Plymouth ... Left motor compartment or right side of car under cowl.

Cadillac ... Left motor compartment or right side of car under cowl.

Lincoln ... Center of motor compartment or right side of car under cowl.

Packard ... Center motor compartment or right side of car under cowl. (Light Eight -
Left side motor compartment).

Oakland ... V8 .. Below cowl on right side or right side of car under cowl.

Studebaker ... Left motor compartment or right side of car under cowl.

Oldsmobile ... Right motor compartment or right side of car under cowl.

Auburn ... Right motor compartment or right side of car under cowl.

Figure 2
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As previously outlined, dpe to the thorough shielding of Motorola auto -radios, all
models can be mounted on either side of the bulkhead. The bulkhead being that partition
in the car which separates the motor compartment from the driver's compartment. If the
auto -radio is mounted in the motor compartment keep in mind the long easy curve of the
control shaft running from the set to the control panel. It should not be less than
four inches ;4"), as shown in Figure 2, from the hole in the bulkhead to the side of
the radio.

/1

R/5:0/0 SET

Figure 3

Figure (3) illustrates a typical driver's compartment installation, and with such an
installation it will not be necessary to disconnect wires from any unit, merely drill
four (4) small holes in the bulkhead properly spaced and located by means of a template
--- furnished with the package. After making proper electrical power connections in
accordance with the tags, as located on each wire, the radio will function.

These cables, after being connected, should be bracketed or fastened in place by means
of the small clips furnished with each radio, or -- if preferred -- the installer may
tape them. If he tapes them, however, care must be exercised to avoid pulling the ca-
bles up too tight as this is detrimental.

ANTENNAS:

There are various ways to obtain energy or antenna signals. Different makes and types
of cars have various conditions and each must be coped with individually. Our experi-
ence has shown that the roof antenna, if properly installed, is the most satisfactory.

The most satisfactory roof antenna is a piece of copper or galvanized screen, approxi-
mately 3 feet square installed between the head -lining and roof of the car. This is
done by dropping the head -lining back for a distance of one yard or more and tacking
the screen to the ribs. The screen should not come closer than 8 inches to the metal
on top at the front of the car and to within 4 inches of the metal on the sides of the
top.

If after dropping the head -lining it is discovered that chicken wire is used in the con-
struction of the top, it will not be satisfactory to install the screen as described in
the above paragraph. Instead check the chicken wire with a continuity meter to see if
it is grounded. If it is not, a lead may be attached and the chicken wire used as an
aerial. If it -proves to be grounded it must be freed in -the manner described in a later
paragraph on "Roof Antenna in Model A Fords".
The following automobile manufacturers announce roof antenna in various 1932 models:
TYPE AUTOMOBILE YEAR MODEL REMARKS
Chrysler

Dodge
DeSoto
Plymouth
Reo
Rockne
Studebaker
Buick
Franklin
Cunningham
Ford

On the balance of the

1932 Roof antenna with lead-in and provisions for "B"
Battery Box

1932
1932
1932
1932
1932
1932
All Models $6.00 additional for antenna
1932 Roof antenna, no lead-in
All Models additional charge for antenna installation
1932 Roof antenna, but no lead-in.

automobiles it will be necessary to install

Equipped with roof antenna and lead-in

II

installation

an antenna on the car.

CHECK THE ANTENNA:

The antennas that have been installed by the manufacturers will, for some time to come,
need to be checked very thoroughly. It has been recently found that many installation
stations, in installing auto -radio, fail to make a thorough check of antenna installa-
tions after installation or have failed to check it if the antenna installation had
been put in by the automobile manufacturer. It can be easily checked by simply trying

Alaill.11116-1" _ _A
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to peak the antenna stage. If you are unable to reach a peak on the antenna assembly
you have either a bad, leaky antenna, or one with too great capacity. We quote herewith
a section from our Service Instruction Sheet which deals with this phase:

"After the set is installed ready for operation, it may be necessary to balance the set
with the antenna. This is done by adjustment of the first antenna trimmer. Openings
for this adjustment are provided for in the various models."

In making this adjustment be absolutely sure that you have properly tuned in a very
weak station around 20 or 30 on the dial, adjust the trimmer in and out with a screw
driver until the point of maximum volume is reached. DO NOT DISTURB THE TRIMMER BELOW
THE OTHER TWO SMALLER HOLES AT THIS POINT. These have been very carefully adjusted at
the factory.

You can check whether the antenna is grounded by means of a very sensitive voltmeter,
such as 200 -volt, 1000 -ohm per volt voltmeter placed in series with 200 -volts of "B"

Battery, touching one end of the meter to the antenna and the other end of the bat-
teries to the chassis of the car. With this sensitive meter and this high voltage, you
should not get over a 2 -volt deflection on the meter, even on a damp day. If you do get
over a 2 -volt deflection it indicates that the antenna is either fully or partially
grounded, depending on reading. If a reading is obtained it will be necessary to re-
move the head -lining and cut a strip three or four inches wide out of the screen wire
or around its edge, thereby insulating and isolating it from the frame of the car. If

a dome light is installed in the car, a circle should be cut out of the screen so it

will not be near the dome light.

An effective area of this screen need not be greater than 9 square feet. Bearing this
in mind, you will not find it necessary to take the head -lining down all the way back.
Generally to the second rib is sufficient. If, after freeing the screen from the end

supports, it is detected that there is a chance of the screen shifting, tacking the
screen to one of the ribs will hold it in place.

The lead-in for any of the above type of installations, must be given consideration and
it should be brought down on the same side of the car where the Radio is mounted and
down the front corner post, either right or left, depending of course on the position
of the Radio. On many cars, you will find the windlass is composed of a hollow rubber
tube and makes a very nice housing for the lead-in wire and having a distinct electri-
cal advantage insofar as it keepS the wire away from the metal of the car, maintaining
the capacity of the lead-in very low.

PLATE ANTENNA:

If it is desired, a plate antenna may be used. The plate consists of a piece of metal,
approximately 2i square feet in area, rigidly held to the car and the closer to the

ground this is placed the greater efficiency within of course practical limits. It

may be placed under the running boards or fastened to the channel frame. These plates
may be obtained from Galvin Manufacturing Corporation on special order, and are fastened
by means of clamps to the frame of th car, no drilling being necessary.

Most serious consideration in t7 use of the plate antenna is the lead-in from the

plate to the Radio set. The lead-in must be of sufficiently insulated wire so in fas-
tening it rigidly to the frame, the capacity of that wire with respect to the frame is
small, also the wires must be fastened so that they cannot be easily knocked off.

In the use of a plate or under -car aerial, some additional shielding may be needed on
the antenna lead. If the unshielded portion of the antenna lead is over one foot in

length a piece of loom similar to that used on the shielded part of the lead, should
be used to keep the shielding from coming too close to the antenna lead wire. Enough
of this loom should be slipped over the wire to reach within about four inches of where

the lead attaches to the aerial proper. Braided sheathing is then slipped over this

loom and joined to the shielding of the shielded lead from the set so as to make a

continuous shielded lead from the set to within about four inches of aerial proper. The
end of shield nearest the aerial should then be grounded to frame of car.

UNDER -CAR ANTENNA:

The Under -Car antenna consists of a wire fastened from the lower point on the right
hand side of the rear axle to the lowest point under the motor then back to the lowest
point on the left hand side of the rear axle, thus forming a "V". At the vertex of the
"V" a heavy coil spring should be attached to keep up slack, the spring being insulated
from the motor, as well as the other two ends of the wire. The lead-in, of course, is

fastened at the vertex.

ROOF ANTENNA ON MODEL "A" FORDS*

In the application of the roof antenna on the Model "A" 1930 Fords, when the top is

dropped you will notice that No. 2 rib is a steel rib and it will be necessary in order
to get full effect from the antenna, that the screen be cut clear of this steel rib as

shown in Figure (4). The Figure (4) should clearly illustrate just what is meant and

it retains the excellent antenna characteristics that could be obtained from the older

model Fords.
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Figure 4

GENERAL IGNITION AND GENERATOR SUPPRESSION:
Motorola receivers are very sensitive. In fact, more so than the average home -radio
receiver. Therefore, it is sensitive, to every weak impulse such as static and ignition
or generator interference. It will be necessary, generally, to use suppressors with
the auto -radio and to prevent re -radiation it will be necessary to even go farther than
the installation of suppressors.

Securely mount the spark plug suppressors to each spark plug and connect the spark plug
wires to the other end of the spark plug suppressors. Also mount and connect the dis-
tributor suppressor at the DISTRIBUTOR. Suppressors are nothing more or less than car-
bon resistors, having approximately 25,000 ohm resistance and their effect or purpose
is to reduce the surge of the high voltage impulse. They in no way interfere with the
running of the engine, provided the spark plug points are opened approximately 3/64 of
an inch. These resistors are tested at the factory and should be re -checked by you af-
ter installation by means of a continuity tester.

You will also find in the package a condenser with a pig -tail lead. Apply this con-
denser at the generator, fasten the condenser in position by removing a screw from the
frame of the generator or thereabouts, putting it through the hold on the clamp of this
condenser. Fasten the pig -tail lead to the battery side of the cutout switch. If
substitution of this condenser is necessary at any future time, care must be taken that
it is a non -inductive condenser of not less than mfd... preferably a 1 mfd.

As previously outlined, chassis pick-up with Motorola should not be expected but it is
occasionally run into when conditions about the car are subnormal ... such as the igni-
tion coil arcing internally. This should be eliminated by substitution of another coil.
Other causes may be'... a run-down storage battery, a defective storage battery connec-
tion, a defective ground connection,, or the battery ignition points or distributor
points in bad order. Any, or all, of which must be checked in case interference is re-
ceived with antenna disconnected.

L

Satisfactory operation, however, will never be received until this class of interfer-
ence is absolutely eliminated. It has occasionally been found where the installation
man has not connected the "A" battery leads in accordance with the directions on the
wire, having been placed at some other place other than specified. Or sometimes the
sheathing has been torn off the sable, therefore rendering the shielding useless. The
shielding most commonly being torn by pulling the cable through too small a hole in
the bulkhead. In this case, slide an additional piece of copper sheathing over torn
piece. If you have no chassis interference then connect the antenna lead and if in-
terference is then detected it is all being received from the antenna. The hood should
be put in place and the catch fastened. If no difference is then noticed you are re-
ceiving your pick-up from the dome light, from a leaky hood, or from the high tension
coil circuit, electric wind shield wiper, cigarette lighter, or some other wire that
is feeding the energy from the motor compartment to the antenna proper. Sometimes the
hood is not grounded. It is then necessary to scrape point off the sides of the hood
supports.

The interference caused by any one of the aforementioned wires can be eliminated by the
use of an ingenuous dome light filter. The application of the dome light filter used
in filtering the dome light wire is shown in Figure 5.

This filter can be obtained from any Motorola Distributor. It is wound with a heavy
gauge wire, allowing it to be used in a number of places without causing any appreci-
able drop in voltage.
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Figure 5

Another quite common cause of feeding the energy to the antenna circuit is caused by
the ignition coil being located on the instrument board. In this case it will be nec-
essary that you apply shielding over the cable grounding this shield where it passes
through the bulkhead, on the motor compartment side - being careful to keep shielding
spaced at least le from coil and suppressor. If unglazed rubber covered high tension
cable is in use on car this will need to be replaced with Packard Hi -Tension cable be-
fore shielding can be installed. You will find it unnecessary to shield any more of
the high tension wires than this one main distributor wire. We have found it unneces-
sary in any case to shield the entire ignition system.

But if you have noticed a distinct change in shielding this wire but the interference
is not entirely eliminated, then the point at which this wire passes through the bulk-
head should be moved. That is, a separate hole of its own should be drilled in the
bulkhead and this wire should be passed through it so that the cable, in its path from
the ignition coil to the distributor, will be as short as possible in the driver's com-
partment, keeping it free from all other wires connected to the °A" Battery circuit.

There have been a few cases where reversing the connection of the ignition coil has
helped as there are times when these connections have been reversed during the produc-
tion of the automobile.

*****************

There are a few things in the suppression of antenna pick-up in various makes of cars
which might be worthy of mention.
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AUBURN:

The majority of Auburns will be found to operate very satisfactorily on one suppressor,
that being applied in the line between the ignition coil and the distributor.

The aluminum plate which houses the distributor must be thoroughly grounded, both top
and bottom, and is most easily accomplished by riveting a piece of shielding braid on
to the cover under the aluminum cover and carrying this shield down, fastening it under
one of the head bolts.

Then remove the black and yellow wire on the ignition coil .. the other end of this
wire is at the electrolux switch ...and replace this wire with a shielded wire, ground-
ing this shielded wire where it passes through the bulkhead.

This should take care of the 1930 and 1931 Auburns.

BUICKS: (1929-30-31)

Due to the spark wires all being thoroughly shielded, the application of one suppressor
is all that is necessary on a Buick. This suppressor should be applied as Close to the
distributor as it is possible to make it as the antenna pick-up is very severe. Ground-
ing the wind shield, as well as the small metal pieces on both sides of the wind shield,
will be found very effective, when a roof aerial is used as there are a number of Buick
models that do not have these parts grounded.

CHEVROLET:

If the car 13 not a new model contact points should be examined thoroughly and if any
of them have been pitted new contact points should be installed.

Apply an extra condenser at the ammeter, dome light filter in the dome light circuit if
connected, and with a short piece of shielding bond the rain spouting which is the
small angular material running close around the edge of the car roof. This has been
discovered not to be grounded in the majority of Chevrolets and it will be necessary,
after bonding it together, to then ground it to a corner post, checking thoroughly to
see that the corner post used is likewise grounded.

Then abide with the same type of interference elimination used in the Buick which will
effectively take care of this car.

DODGE:

ESSEX:

It has also been found in some cases in this car that the person sitting on passenger
side will radiate interference carried from his feet which are close to coil on other
side of bulkhead, up to the antenna. A piece of screening placed under the floor mat
will eliminate this type of interference. This screen must be grounded.

It is necessary that there be thorough shielding of the cable leading from the ignition
coil to the bulkhead, grounding the shield to the outside of the bulkhead. An addition-
al heavy bond must be made from the motor to the bulkhead, in some cars, or from the
motor to the channel frame in others.

It is very important in the Essex that the uAu Battery connections be made to the stor-
age battery. It will also be necessary in all installations to install a by-pass con-
denser at the ignition switch. This condenser should be at least 1 mfd.

FORD: Model °Au

It will always be necessary in Fords to bond the spark control rod to the motor by means
of a piece of shielding, soldering one end of the shielding to the rod and the other
end under a cylinder head bolt.

It has occasionally been necessary to place an additional bond to the other end of the
spark control rod to the bulkh6ad.

In a few instances it has been necessary to bond the electrolux cable to the bulkhead
at the point where it enters the small rubber terminal block.

The distributor spacing must be checked up thoroughly to see that is is not too large,
as this varies considerably in Fords. If it is found to be over five thousandths of an
inch it should be built ur with solder or piened. Figure #6 indicates what is meant by
building up the distributor.

GRAHAM -PAIGE:
The shielding of the wire iron, the ignition coil to the switch located on the steering
column,grounding this shield to the bulkhead,is necessary in the Graham-Paigia.
It is also necessary to place an additional by-pass condenser at the fuse block, lo-
cated on the bulkhead, together with the standard suppressors. This will take care of
the majority of this type car.
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LINCOLN:
In the earlier model Lincoln that have the
side of the bulkhead, if it is impossible
ordinary methods, it will be necessary to
compartment. The same mounting holes may
placed in the motor compartment instead of

1-116N TENS/ON WIRES

distributor coils mounted on the driver's
to eliminate antenna pick-up by any of the
remove the coils and place them in the motor
be used for the coils only they will be
the driver's compartment.

The T junction of the flexible conduit should be loosened from the conduit and the
flexible conduit placed up on the bakelite taper of the ignition coil. You will find
enough slack in the flexible conduit to allow you to place the ignition cable proper in
place before the flexible conduit is pushed up on the bakelite of the distributor. This
will make a very neat appearing job and yet will accomplish the purpose desired.

On new Lincoln a dome light filter should be used - also it may be necessary to by-pass
dome light feeder at the terminal board located back of the rear seat cushion with a .5
mfd. or larger capacity condenser.

LASALLE:

Remove the primary wire leading from the distributor to the ignition coil from the high
tension conduit, keeping it outside this conduit. Shield the short length of wire
leading from the distributor coil to the bulkhead, grounding this shield where it pass-
es through the bulkhead. It will not be necessary to shield any wire other than this
one.

In a few of the later custom models the application of two dome light filters will
necessary. They will have to be applied underneath the car at the junction boxes
their respective circuits.

On the 1932 model the coil is located on the bulkhead, on driver's side above
clutch pedals. To keep interference from being radiated by person driving car it
sometimes necessary to move coil to some other location.

OAKLAND:

be
to

the
is

For the reason of the No.8 spark plug being located so close to the storage battery,
the Oakland "8" presents a rather difficult installation problem. A shielding of the
spark plug wire leading to the No.8 spark plug will be of great assistance. It is ex-
tremely important that the vA" Battery connections of the radio be run directly to the
post of the storage battery. The "A" Battery wires must be shielded clear up to the
terminal posts, the shield covering the wire as close as it is practical to shield it.

It may often be necessary to place a double length of shielding over the "A" Battery
wires as they come very close to the No.8 spark plug.

Dome light filters need to be installed in all sedans and an additional generator con-
denser must be applied either at the starter connection to the bulkhead or at the amme-
ter to the instrument board.

Shielding must be placed over the lead from the distributor coil to the bulkhead,
grounding this shield at the bulkhead.

PLYMOUTH:

The Plymouth, due to the motor floating in rubber will need the motor bonded to the
chassis frame in several places ...principally to the channel frame, again at the bulk-
head, and again at the radiator. Braided shielding is recommended for this bond and
enough slack should be left so that motor is free to float.
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The spark contol rod will need to be bonded where it passes through the bulkhead. The
bonding of the control wires is ordinarily not necessary but may in a few special cases
be necessary.

STUDEBAKER:
The 1931 and 1932 model Studebakers will only need one suppressor in the distributor,
located in the distributor lead to the distributor. A heavy bond placed between the
back cylinder bolt and the bulkhead of the engine will be necessary on all new models
which are mounted in rubber.

Dome light filters should be installed in the dome light lead in all sedans.

Shielding of the distributor lead will not be necessary if the wire is in good shape.

CHAPTER II

SERVICE DATA ON MOTOROLA MODEL 7T47A:

Model 7T47A is a Superheterodyne designed exclusively for an automobile and consists of
three type -39 tubes (which is the new screen grid Pentode Tube); two -372s and two LA
tubes. The LA tube characteristics are identical to that of the -47 excepting it has
6.3 volt filament.

ELECTRICAL DESCRIPTION:

Figure #7 is a circuit diagram of this model. Following through the circuit diagram
step-by-step and designating each tube's function should materially help the service
man.

The antenna feeds the radio through a two contact plug whose purpose is to insure per-
fect connection of the antenna circuit. It is coupled to the grid circuit of the first
radio frequency -39 tube, the feeder being balanced to the shielded antenna lead-in.

At the ground end of the grid circuit is a .05 condenser mounted directly on the coils.
Its purpose is to complete the resonance circuit which is tuned by means of the first
section of the variable condenser. This allows the ground end of the coil to be free
for the introduction of negative potential from the Diode Tube.

In the plate of the first radio frequency tube is coupled the grid circuit of the de-
tector oscillator tube, commonly known as the Autodyne Tube. This is an impedance
coupled device. A small capacity, C-1 in conjunction with inductance L-6 is so
matched to give a uniform gain throughout the broadcast band. This, of course, applies
radio frequency into the control grid of the detector oscillator. The cathode of this
tube passes through a small coil to the biasing resistors and its by-pass condenser. A
by --pass condenser is used because it offers a high resistance to I.F. Frequency yet a

comparatively low resistance to Radio Frequency. This, of course, keeps the plate cir-
cuit high impedance for I.F. and low impedance for R.F.

The plate circuit of this tube contains a standard I.F. Transformer with the exception
that the primary resonance circuit has inserted in it a coil which couples with the
cathode coil. This coil does not offer any appreciable impedance at I.F. Frequencies
but constitutes a very close coupling for Radio Frequencies which thereby causes the
tube to oscillate at radio frequencies. The frequency of oscillation being determined
by the resonance circuit L -3-C-3, due, of course, to its close coupling to the cathode
and plate coils.

These three coils are all wound and placed under a common shield, the I.F. Frequency
then being imposed upon the grid of the I.F. Tube realizing full gain of the -39 tube
when a resonance circuit is placed in the plate circuit of this tube. Energy in the
plate circuit is transferred to the Diode Tube through capacity C-4. Where the Diode
Tube acting as a simple half -wave rectifier builds up across the grid and cathode of
the tube a negative potential depending upon the intensity of the I.F.A. tapped poten-
tiometer is placed across the Diode Tube and highest negative potential is then fed
back to the first R.F. Tube. A slightly lower negative potential is fed back to the
grid circuit of the I.F. Tube, thereby giving automatic volume control action.

The fluctuation of the intensity of this rectified I.F. Frequency is tapped at the grid
end of diode and I.F. Frequency is prevented from entering the audio circuit by means
of a 250,000 -ohm resistor, marked R-1. The regulation of audio is controlled by means
of a 500,000 -ohm volume contra remotely located from the radio.

The plate of the first audio tube is impedance coupled through choke CH -1 to a push-

pull input transformer, T-1. A .05 condenser is placed in the primary circuit to pre-
vent DC from flowing through the primary winding. Choke CH -1, Transformer T-1 and .05
condenser are all contained in a common can.



OFFICIAL AUTO -RADIO SERVICE MANUAL 29

,t4

rntl

GALVIN MFG. CORP.

1.0;6

NS?

,=7

000

.CCOCO,

of

...0_1 N.-0J1V/

000Q)

*-1110

O

1
0 0

C

r -
L't

Figure 7.



30 OFFICIAL AUTO -RADIO SERVICE MANUAL

sill #1
4-WV\

CRR BATTCRY"
GROUND

Figure 8

Figure #8 shows a theoretical lay -out of the output tubes and their methods of obtain-

ing bias, also the Radio Frequency end and its method of coupling to the "B" Batteries,

which illustrates the necessity of the variable condenser on the MOTOROLA being insu-

lated. By this ingenuous method there is no chance of the output tubes being coupled

with the Radio Frequency tubes.
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ER /76 V /76V 0 /76k /64/! /76K
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Fa 2ir 8 V. 0 2 V /2 V 1,9K

Es 80V 80V - 80k - /761

.;- I/&PCS . 3 M/L 5 - / 2 /-1/Z5 - / 6 "-I/L. 5
A/0 _174-/vApz.

NO1- o /IL
DOE 523/1/L 5. /7 -r -1/L.5 .0000/ .5: 5 /7/Z 5 4. / I-7/ L 5

/00 -/-1/-7 V
7 (-4,7.,,,,,,,. .9 /WL S. 22M/45 . 0004 / 5' isiit 5 2r7/45

6-74 6.2 v 6.2 V 6 2 V 6 2 V 6.2k 6.2 V

-5'97r ,P>- Voz.7-,.?GE .9T TER NI/"/ 4 L.5 6.25 VOLTS

Volts cathode oscillating 8 V
Volts cathode not oscillating 4 V

}(Measured with 10 V 1000^/volt meter)

TABLE 1

Table #1 gives all the socket readings when using a 1000 -ohm per volt voltmeter and

should be applicable to any standard set analyzer. The readings, as you will notice,

were taken (1) with the antenna connected and (2) when listening to a 100,000 microvolt

signal. This should aid the service man in determining if he is getting proper auto-

matic volume control action as indicated by the decrease in screen and plate current

readings.

If set lacks sensitivity and if indications are towards oscillator not oscillating or

not oscillating violently enough reference should be made to last part of Table 1, giv-

ing change in cathode volts when oscillating and not oscillating. The voltmeter must

be placed at point A and B - as shown in Figure 7 and to stop oscillations point B must

be grounded. To get at point A it will be necessary to loosen coil can located direct-

ly under oscillator section of variable condenser by removing two sheet metal screws

that hold it to chassis, then tip the open end of coil -can up high enough to insert

test lead of voltmeter onto the coil lug connecting point A. Point B can be reached by

inserting a screw driver at an angle in the right hand trimmer adjustment hole as this

lug which is point "A", position one inch directly above the trimmer adjustment screw.

Figure #9 shows the power sensitivity curve of this model and the power sensitivity

curve of the average home set which is put there so you may realize the difference in

the shape of the power sensitivity curve of a radio that is not automatic volume con-

trol and the shape of the MOTOROLA.
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FIGURE 10
Figure #10 shows a frequency response of this model. You will notice the predominance
at the low frequencies which accounts for the excellent tone received from this model.
The success of a Superheterodyne rests, to a large extent on the proper choice and useof an intermediate frequency unit. The frequency to which they are aligned, of course,is determined by the mechanical design of the variable condenser. The plates of the
variable condenser used in our design are laid out mechanically to produce a frequency
differential of 175 kilocycles and if the setting of the oscillator trimmer with re-spect to the radio frequency trimmer has been disturbed it will be necessary to realign.
The realignment is accomplished by use of a 175 -kilocycle oscillator. The circuit dia-gram of the oscillator is shown on the left hand side of Figure 11 with its proper
application to a MOTOROLA.

.36

#114-

d
-4141114111111111-

TESTING PRACTICE:
FIGURE 11

F-

In case an oscillator set-up similar to Figure #11 is used, some means of reading the
output of this oscillator must be provided. The oscillator may be modulated by insert-
ing a bell ringing transformer at point !K" or the NB" supply may be taken from the 110
A.C. lines. Since most 175 -kilocycle oscillators furnished with service kits are mod-
ulated, the only problem is that of reading the output.

While the ear can be used for some purposes, it is not dependable and when there are so
many output meters on the market it is folly to use the ear for any kind of service
work excepting harmonic analysis. It is not recommended that intermediate frequency
units be adjusted by the ear or by air test. The only safe and sure way is by means of
the modulated 175 -kilocycle oscillator fitted into either one of the two points shown
in Figure #11, depending, of course, upon the strength of the local oscillator and by
reading the output with an output meter across the plate terminals of the speaker.
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Since the Motorola has no padder (left out purposely because of the stability of the
cut -plate condenser) the whole secret of the oscillator being in track with the radio
frequency depends entirely on getting a standard on which to start. Figure #12 shows a
cut, giving the exact position in which* to 'move the variable condenser so as to align
the oscillator and second radio frequency trimmer to exactly 1400 kilocycles. If you
align to this proper frequency and proper degree setting of condenser the oscillator
will also track with the second radio frequency stage at any position of the condenser,
assuming, of course, the previous paragraph dealing with intermediate frequency align-
ment has been accurately followed.

FIGURE 12

The antenna stage may need a little compensation hut should balance itself perfectly on
a dummy antenna representing 200 MMFD. of antenna capacity. If not, bending a condenser
plate not over 1/32" will no doubt serve to compensate.

Every service man knows the value of isolating the trouble in a radio before starting
to repair it. It should not be necessary to tell him that if the tone quality is bad,
the first thing to do is check the output tubes and read their plate currents so as to
get a suitable match. If that checks O.K. the following suggestion might be helpful.

Examine the speaker for rubbing voice coil, this being a quite common occurrence in all
automobile installations as the speaker in auto -radios is exposed to a great deal more
direct, dust, and mechanical vibrations than home set speakers and as a result speaker
failures are a little more frequent in auto sets than in home sets. The examination
for rubbing of voice coil requires a little practice and we suggest that you get the
feel of the cone movement of a speaker known to be good and listen while moving to see
if the voice coil is rubbing. Observe while testing this speaker known to be good how
easily a voice coil can be made to rub by unequal pressure on the side of the cone.
Therefore, while checking the speaker suspected to be bad, profit by the experience
gained from the good speaker.

A rubbing voice coil sounds similar to two pieces of sand paper being very lightly
rubbed together. If you are still in doubt the application of 50 volts 60 cycle
across the two outside terminals of the output transformer, the two "B" terminals,
will cause the speaker to pump sufficiently and if the voice coil is rubbing, noise
will emit from the speaker instead of a perfectly free hum.

If the speaker sounds satisfactory see if the hum is equal on both halves of the output
transformer and, if the speaker passes the above test, it is evidently not the cause of
the trouble A customary set analysis as to the bias readings, etc., should indicate
the trouble.

All of the above tests can be simplified if the service man has a spare chassis, known
to be good, or a spare speaker which can be substituted to quickly isolate the trouble.

Power supply,of course, is a very common cause of trouble and it is assumed that this
factor had been checked into before going ahead with any of the above tests.

1
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MAPTER III

MOTOROLA ALL -ELECTRIC MODEL 88

The Motorola Model 88 is a 7 -tube superheterodyne with a circuit similar to the Motor-
ola Model 7T47A as described in Chapter II. The difference in circuit can be seen by
referring to Figure (15), which gives a complete circuit diagram of the entire radio
and power unit.

'8

orre yr

'37

'38

PV5H-P1/44

'36 '39 :36 85
r .9,7 -ex y/v .0e//9Z. 0/005 TV/01,E

A / T

FIGURE 16

Figure (16)shows the tube layout and the sequence of tubes, reading from left to right
as follows: 1st - 36 type used as 1st radio frequency, 2nd - 39 type used as an auto -
dyne and 1st detector, 3rd - 36 type used as an I.F. stage, 4th - 85 type used as a

Dual Diode Triode, meaning it is serving two purposes - that of the Dual Diode and a

Triode or three element 1st audio tube, 5th - 38 tube used as one of the output tubes
operating as class "A" amplifier, 6th - 37 2nd audio tube, 38 - as the second of the
push-pull output tube. The 36 and 39 tubes may be interchanged with each other, or all
36, or all 39 tubes can be used with the following expectations, when different type
numbers are exchanged. It is recommended that a 36 be left in the 1st R.F. as you can
notice by reference to Figure (15), where it does not have a *static bias, and if left
disconnected from antenna over a very long period of time very short life can be ex-
pected of the 39 when used in that position and no increase in sensitivity will be no-
ticed. Substitution of the 36 in the autodyne socket will result in a 5% decrease in
sensitivity and a corresponding decrease in oscillator hiss. Substitution of the 39
in the I.F. stage is suggested when an increase in sensitivity is desired. It is per-
fectly safe to use a 39 in the I.F. stage as it is statically biased.

Ordinary AVC sets with normal tube hiss or noise level deliver sufficient bias to the
tubes to prevent excessive plate current drain. The fourth tube, being second detector,
is interchangeable with the 6 prong automotive type Wunderlich tube, Sylvania's 69 arffi
tube, or any other make of Dual Diode Triode. When the Wunderlich tube is interchanged
with the 85 the grid clip which is normally connected on the top of the 85 tube can be
ignored by merely taping it up and tucking it behind the tube,so that it will not become,
grounded. There is no substitution for the 5th tube,. it being 37 second audio tube.
The 6th and 7th tubes, or the 38 output tubes will be found to work best if the oval
plate type of ER 38 is used, although any other type of 38 tube may be substituted.

* "Static bias is defined as self -biasing of the tube when there is no signal being im-
posed into the radio set, the radio being in a static condition."
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Referring to the circuit diagram as shown in Figure (15) a description of the functionof the radio frequency end of this set is described in Chapter II covering MotorolaModel 7T47A. The changes in this model are fundamentally a Dual Diode second detector
and the addition of one audio stage. The addition or the one audio stage is accom-plished by the use of the Dual Diode Triode tube.
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FIGURE 17

You will observe the difference in the diode circuit (Fig. 17) from that shown in the
circuit diagram of the Motorola Model 7T47A as previously described in Chapter II,inso-
far that it is a full wave rectification of radio frequency. This is accomplished by
the insertion of two small collectors that are located at the lower end of the cathode,
and the result of the rectified radio frequency is built up across the 300,000-ohm
biasing resistors marked (R-1) in the figure. The voltage produced across these resis-
tors varies according to the modulation of the radio frequency and at this point it is
fed into the grid of the triode section of the 85 tube; hence, it is amplified as shown
in the diagram, Figure (15), as audio frequency. The resultant sum of this voltage
built up across resistor (R-1) is filtered by means of the two resistors (R-2) into a
steady D.C. source of negative potential which accomplishes the AVC action as described
in Chapter II.
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Figure (18) - shows pictorially each resistor and condenser used in the set, as well as
each terminal being shown phantomly its internal connection. This will describe to the
service man thoroughly just what each terminal is in the front of model n88" and should
assit him materially in continuity tests.

Figure (19) - shows the resistance audio coupling device that is used in the inverted
socket which is a coupling medium that occurs between the 2nd audio and the push-pull
stage.

YELLOPY /0- ,-1
ick'CLW 9"

RED /0"
5LACX
54,96A- It
6dPEEN /2' 1.0

./M4-12 200
/

S

t

FIGURE 19

Figure (20) - is a continuity chart that is used for every component of the radio.
These are made on standard continuity checks as shown alongside of the chart.

Table (2) - gives a socket analysis reading of the set with complete voltages and plate
current of every tube and these materially assist the service man in the elimination
of detective units. Readings were all taken with a 1000 -ohm per volt voltmeter, having
a scale of 10 volts and 200 volts, 1 mill, 10 mills, or 100 mills.
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;9' - s.et - - /AT A7 fr7 rage:

* AVPAW204 Y4474* -15

TABLE 2

For the benefit of the service men that are equipped with a standard signal generator
and after he has completed the set and is desirous of knowing if the automatic volume
control is functioning properly, and if the set has a proper sensitivity, we are show-
ing Figure (21) which gives the sensitivity of Motorola Model 88.
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REMOVAL uF PARTS:

The Model 88 receiver is simple and easy to service if it is properly dismantled.
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Inverted Tube Socket - - - If the inverted tube socket and its associated wiring be-
comes defective, and it is required to replace it, it is only necessary to remove the
set from the housing and unsolder the two green wires from the dumb lugs located in
the tube 1.ying on the right hand side of the chassis - also remove the two volume con-
trol wires whose position under the terminal post is shown in Figure (15) the 'B' plus
wire, heater and ground, leading in the cable assembly, and when all of these wires are
disconnected the entire cabling may be removed or it may be replaced by a new one, or
the old one repaired, which is wired as shown in Figure (19).

Removal of Diode Unit - - If after thoroughly checking continuity of the diode unit
it is found defective, it is only necessary to disconnect the four wires on each termi-
nal, and the 5th wire coming out of the hole in the center of the unit. After the re-
moval of these wires the two nuts that hold the terminal strip should be removed, and
the entire unit can be pulled out.

If the I.F. unit is found defective, the four wires should be removed from the termi-
nals of the unit and the 5th wire coming out of the center should be removed from the
by-pass condenser terminal. The two screws holding the terminal strip in place should
be removed. The unit is then ready to be pulled out after the oscillator section has
been removed as described below.

Removal of Oscillator Coil - - The oscillator coil as shown in Figure (18) is located
in the lower left hand corner of the chassis, and to remove it the tube shield should
be removed by removing the three sheet metal screws holding the bottom of the tube
shield in place and the two 6/32 nuts holding the back of the tube shield. It may then
be lifted out of place, which allows the stator connection of the third variable con-
denser to be unsoldered. Also remove the black #20 wire that is soldered to the wiper
of this same section. After removal of these two wires solder an additional 8. or 10'
of wire on to each of these wires. This will act as a pull wire. Then remove the two
hex -head screws located in the lower left hand face of the chassis which will release
the coil and it may be removed and pulled out. After it has been removed, unsolder the
two pull wires that were originally soldered on to the leads, removed from the variable
condenser. These will be very important when you attempt to replace this unit, as it
will put the wires back to the condenser in the same place they were removed. This
pull wire will be very essential, because if the oscillator section is removed without
placing this pull wire in place, you will find it necessary to remove all of the other
coils in the radio in order to reassemble the oscillator grid and stator connections.

Removal of Antenna and Radio Frequency Coils - - - First remove the tube shield as pre-
viously described and unsolder all these stator connections on to the variable conden-
ser. Remove :he 160 -tooth drive gear and remove the four hex -head sheet metal screws
holding the variable condenser on to the brackets - then unhook the wipers from their
position on the condenser and pull the condenser out, leaving the wipers soldered to
the wires. This will allow complete access to the radio frequency and antenna coils.

Removal of Power Pack - - - Should the power pack become defective, it can be removed
as a unit. It will be necessary to remove the housing from the car, or remove it from
the bulkhead. Unscrew all of the screws holding the back cover plate in place tipping
this back cover aside being careful not to pull any leads loose while working about it
(see Fig.22). It will be found very convenient to use the middle mounting screw on the
bottom which will align with the middle mounting screw of the back cover and by fasten-
ing those two points together the lid will be held in an out of the way position. All
leads are amply long to allow it to rest in that position. Unsolder the brown and
black #14 wires connecting the transformer to by-pass condenser, also unsolder the red
(or green) and black wire leading to the 8 mfd. filter condenser. There will be no
further wires necessary to unsolder. Remove the two screws holding the top of the
transformer case located near these two red (or green) and black wires mentioned. Re-
move one screw holding the second side of the transformer case located on the right
side of the outer housing, also the four screws, two holding the Elkonode and two hold-
ing the transformer located on the bottom of the outer housing. This will allow the
Elkonode and the BR tube and transformer all to be pulled from the chassis as a unit.
Alter it is removed, it can be tested by applying 6 volts to the large terminals with
positive polarity to the brown wire and applying a 5000 -ohm resistor across the red (or
green) and black wires, an 8 mfd. electrolytic condenser and a voltmeter. With this
setup the Elkonode unit should consume not more than 2.25 amperes and the voltage drop
across the 5000 -ohm load should be between 160 to 170 volts, provided the battery volt-
age is on exactly 6.3 volts. With the unit out in this manner and a bench setup made
for testing any irregularities occurring in the power pack (and by reference to that
section the circuit diagram shown in Figure 15) any trouble can be corrected.

It is not recommended by us that any repairs to the Elkonode be attempted by the ser-
vice stations. All defective Elkonodes should be returned to the factory or the man-
ufacturers of the Elkonode as indicated by the label on same.

Open Buffer Condenser - - This condenser shown in Figure (15) as being applied di-
rectly across the secondary of the power transformer will be indicated by the failure
of the BR tube to stay ionized. Ionization is the bluish -red glow always characteris-
tic of Raytheon Rectifier tubes, while a shorted .05 condenser will be indicated by a
spasmodic operation of the Elkonode, as well as failure of the BR tube to glow. As a
general rule in all power packs when spasmodic operation of the Elkonode is observed,
it is always an indication that the Elkonode is not feeding into the proper load. It is
either unloaded or overloaded, and it is very hazardous if the Elkonode is allowed to
operate in either one of the two conditions for any period of time.
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FIGURE 23

CHAPTER IV.

The Motorola Model 61 is very similar to the Model 88, the difference being in the de-
sign of the audio frequency end.

The Radio Frequency of Model 61 is interchangeable, serviced end wired in exactly the
same manner as Model 88 as described in Chapter III. Therefore, all continuity charts,
diagrams, and methods of parts removal can be taken from Chapter

Figure (23) shows the diagram of Model 61, and the difference in the audio frequency
end can be readily seen by reference to Figure (15) of Chapter III.

The interchangeability of tubes as used in the radio frequency end can be done as de-
scribed in Chapter III with all tubes, EXCEPTING THE 85 AND 41, which tubes must be in-
terchanged only with tubes of corresponding numbers. The method of controlling volume
in the Model 61 limits the adaptability of other types of detector tubes.
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FORD MODEL "V8" INSTALLATION

Because no suppressor can be effectively ap-
plied to the distributor lead, the Ford Model
"V8" presents, more or less, of a perplexing
problem for installation.

Motorola Engineers apprcached the problem from
a different angle and after intensive research
have simplified Ford car installations by the
use of a Motorola "A" Filter (patent applied
for).

Figure 1 shows the application of the "A"
Filter at the "A" battery, which eliminates, in
a big measure, the motor noise.

After the application of the "A" Filter there
is a likelihood of antenna pick-up. This can be
eliminated by removing the two 6 -volt wires
which are in the same conduit with the high ten-
sion wires. These two wires can easily be re-
moved by cutting away the loom with a razor
blade at its entry into the end of the conduit,
then disconnecting the wire leading to the gen-
erator and the wire leading to the ignition
coil, pulling them out and placing them on the
outside of the conduit as shown in Figure 2. The
primary ignition wire should be thoroughly
shielded in the driver's compartment only.

This should effectively eliminate all motor
noise in nearly every instance. In fact, it was
so effective in many tests that spark plug sup-
pressors were omitted, although it was not al-

ways reliable in all
experiments.
illustration in IFig-
ure 2.

In one instance
motor noise was no-
ticeable with the car
in motion when the
throttle was stepped
on, or when.a change
in motor speed was
made. This was com-
pletely eliminated by
placing an additional
bond between the
ground buss already
in place, and the
channel frame cross
member as shown in
Figure 1. One end of
this additional bond
was placed on a bolt
which holds the "A"
battery bracket in
place. The other end
was soldered to the
jumper as shown in
Figure 1.

Installation men
will find this prac-

Fig. 2 tice is necessary in
nearly all installations when the motor is mounted in rubber and is floating as free as it is
in the Ford "V8v Model. When the battery ground bond is placed onto the motor block this al-
lows a considerable potential difference to occur between the motor block and the channel
frame. With the addition of another bond this trouble is neutralized.

Motorola "A" Filter can oe had through Motorola distributors and dealers.
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Here is a simple little trick
for removing the radio chassis
of Models 88 and 61 from the
housing, after removal of two
#10 screws holding bottom of
chassis to housing.

See Figure 3. Grip the chassis
with a pair of diagonal pliers at
the point illustrated. A sharp
jerk will easily remove the chas-
sis from the housing as it puts
a "pull" on the chassis in the
correct position where it is held
in place by means of a 9-way plug.

Figure 4 illustrates
the convenience of an
extension cable when
working on the removed
chassis. If these ex-
tension cables are made
up by the serviceman you
will observe in the il-
lustration Figure 4 the
shielded volume control
wires in this cable.
This is very necessary
to prevent audio squeal-
ing of the radio.By using
the radio in the position
shown, complete access to
all parts may be had and
is especially convenient
for checking the plate
current of each 38 tube.
The drop from terminal
B+200V on 9-way plug to
plate terminal on socket
should be approximately
3i volts per tube.
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YOTOROLA MODEL 6T12 PL
Galvin Mfg. Corp.
Circuit Diagram
August 15, 1931
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witotetadlittenadi0 INSTALLATION and SERVICE NOTES

Supplement to Motorola 1932 Service Manual

Serie" A GALVIN MANUFACTURING CORPORATION-CHICAGO. ILLINOIS

ca on previous Motorola Models will be found in Motorola l'32 Service Manual.

Information on Installation and Elimination of Interference contained in the 1932 Manual is applicable
Models.

General Installation Instructions are packed with each set. Tags attached to the cables of both models, and
the "B" Power Supply contain IMPORTANT INSTRUCTIONS. Be sure you read these instructions carefully before
attempted.

Supplements will be issued from time to time. So they may be available as a unit, it is suggested they be
leaf binder.

MOTOROLA MODEL "77"

Motorola Model "77" is a seven tube superheterodyne which
may be mounted on the bulkhead either in the motor or
driver's compartment. A list of set losations for most of
the 1902 models is given on page five of the 1932 Motorola
Manual. Locations in 1933 models are similar. Model "77"
is mounted either in an upright or inverted position, BUT
SHOULD NOT BE MOUNTED SIDEWAYS as serious damage can re-
sult. (NOTE THE INSTRUCTIONS ON TAOS AND STICKERS PACKED
IN EACH SET).

An antenna of at least nine square feet is recom-
ANTENNA mended for all Motorola Models where roof type
antenna is used. Information on all types of antennae is
given on pages 6 and 7 of the 1932 Motorola Service Manu-
al.

NOTE...All cars equipped with antennas should be carefully
checked for possible grounds by connecting an 0 to 50 or 0
to 100 volt high resistance volt meter in series with a 46
volt "B" battery and connecting these from the antenna
wire to the metal frame of the car. If any deflection in
the meter occurs, the antenna is grounded and the ground
must be cleared before using the antenna.

SERVICING The chassis and eliminator on the Model "77"
MODEL .. are plug-in type which may be removed as a

unit. All parts at the rear of the set hous-
ing may be reached by removing the rear cover plate.

Circuit diagrams show relation of the connected plugs so
the chassis eliminator and outside housing assembly may be
checked individually if desired.

ALIGNMENT OF THE INTERMEDIATE FREQUENCY TRANSFORMERS

The I.F. transformers in the Model "77' are tuned to 456
kilocycles, a standard test oscillator calibrated to 456
kilocycles and an output meter is required for alignment.
The output meter should be a 0 to 10 volt 1000 ohm per
volt voltmeter, or the Motorola Utility Meter connected

No. 353

to 1933 Motorola

labels affixed to
installation is

filed in a loose

from Terminal No. 6 on the chassis plug to ground. The
output of the oscillator may be fed into the grid of the
autodyne tube and I.F. trimmers adjusted for maximum read-
ing of the output meter.

ALIGNMENT OF THE VARIABLE CONDENSERS

The alignment of cut plate variable condensers, the type
used in Model "77" differs from the alignment of the
variable condenser with a padder, in that the cut plate
condenser has a fixed mechanical ratio between the capaci-
ties of its sections. In the past it has been possible
with padders to align the condenser with an accuracy of
ten degrees of rotation of the condenser plates - that is,
it could be set at the high frequency end with all trim-
mers in alignment and then could be re -aligned at the low
frequency end by rocking the condenser while adjusting the
padder, thereby finding the point of proper alignment.
This procedure cannot be used with a cut plate condenser.

The simplest and easiest way to align a cut plate conden-
ser is as follows: Use a standard test service oscillator
and output meter. Connect a 200 mfd. condenser in series
with the antenna lead of the oscillator and connect to the
antenna of the radio set. CAUTION: Before proceeding be
sure that the I.F. transformers have been tuned to exactly
456 kilocycles. See paragraph 5. This is absolutely
necessary otherwise the proper alignment of the variable
condensers can never be attained. After assurance that
the I.F.'s are in correct alignment, set the test oscilla-
tor to approximately 1400 kilocycles and apply this energy
to the antenna post of the radio set. If this frequency
Ss accurately known you can get approximately the correct
starting position by setting the pointer on Model '77" to
the Indicated frequency, however if it is not known it is
not essential.

Align all three trimmers to 1400 kilocycles. Then move
the variable condenser to approximately the 600 kilocycle
position and check the alignment of the second radio
frequency trimmer. If it is found that the trimmer must
be moved either in or out to return to resonance it is an
indication that the variable condenser is not at correct
starting position for the initial setting of the test os-
cillator. If, for example, it is found that the trimmer
must be screwed down, it is an indication that the radio
frequency tuning condenser requires more capacity at the
low frequency end. Therefore, return to the initial high
frequency setting of the condenser. Change your test oa-
cIllator to correspond with this setting of the condenser.
It is not necessary to return to the exact setting you
originally had. Re -adjust the second radio frequency
trimmer which was moved when it was in the low frequency
position. This will restore it to its initial setting of
the oscillator trimmer.

Remember, that the second- radio frequency condenser needs
more capacity at the low frequency end so it is necessary
to move the condenser a few degrees inward, which gives
more capacity to this condenser, leaving the test oscilla-
tor in the same position. Screw the oscillator trimmer
until the signal is brought back, then go over all three
trimmers to assure yourself that they are in perfect
alignment. Move the variable condensers back to approxi-
mately 600 kilocycles and re -check the second radio fre-
quency trimmer the second time, and if the condenser had
been moved sufficiently while you were at the high fre-
quency end the R.F. trimmer will show resonance. If it
was moved too far it will be indicated by having to move
the radio frequency trimmer out instead of having to
tighten it, as was necessary in the first trial.

After having found the proper starting point so that the
second R.F. and oscillator trimmers are in alignmant, the
antenna stage should fall in exact alignment with the
second radio frequency condenser. If it does not it may
be necessary to bend the end plate sections slightly in
order to align it with the second R. F. tuning condenser.
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In the above set-up caution should be taken to see that
the points chosen In which to align the radio set are In
channels that are not occupied by a local broadcast sta-
tion. This often upsets the measurements and you find you
are tuning to the heterodyne beat occurring between your
local test oscillator and the local broadcast station.
This, of course, will tend to give a double peak.

"B" POWER SUPPLY

Model "77" uses a self -rectifying Elkonode which eliminates
the rectifier tube used in former Motorola all -electric
models. The yellow "A" lead of the "77" may be connected
to any point on the electrical system of the car....am-
meter, starter button or battery.

11 is necessary to maintain a definite olarit at the
Elkonode. For this purpose a 61EFIFchanging switch has
been provided gi-TRe rear of t e se ousi The polar-
ity is indicated through a small hold at the lower right
rear corner of the set housing. If a red disc appears in
the window which reads plus (+) ground, it means that the
"B" supply unit is set to be used in cars having the posi-
tive side of the battery grounded. If a black disc ap-
pears which reads minus (-) ground, it means that the "B"
supply unit is set to be used in cars having the negative
side of battery grounded. Be sure to determine exactly
which side of the car battery is grounded. Then be sure
that the marking on the indicator corresponds with it. To
change the polarity proceed as follows:

(1) Remove "B" supply unit by prying with screw driver
in the slots provided on either side of the "B"
power unit.

(2) After removal of the "B" power unit you will observe
two receptacles on the rear partition - one on the
left and one on the right. The one on the left side
requires no adjustments but the one on the right
side may be moved up or down in its slot.

Insert a small shank screw driver or ice pick in one
of the jacks of this receptacle and adjust up or
down for desired indication in window.

(3)

(4) Replace "B" power supply.

MARES OF CARS HAVING "POSITIVE" GROUND - Marmon - De Soto
- Cadillac - Pierce -Arrow - Dodge - Packard - Graham
Plymouth - Studebaker - Auburn - Hupp. - Franklin
Rockne - Ford - Chrysler - Nash Twin Ign.

MAKES OF CARS HAVING "NEGATIVE" GROUND - Reo - Chevro-
let - Stutz - Willys -Overland - James Cunningham - Lincoln
- Continental - Buick - Oldsmobile - Pontiac - Hudson -
Essex - Nash Single Ign.

For any cars not listed phone nearest car distributor
dealer.

All bypass condensers except the R. F. plate bypass are of
the tubular type and are set in thimbles in the chassis.
Should any one prove defective it may be pushed out and
replaced.

MOTOROLA MODEL "55"

Motorola Model "55" is a 5 tube superheterodyne. The
chassis, "B" power supply, and dynamic speaker are as-
sembled in one unit. The "55" is so designed that all
component parts are assembled on the speaker plate. By
removing all screws except the six hexagon head screws and
four round head screws located at the edge of the speaker
drill, the entire set may be dropped out of the outer
housing for servicing or tube replacement.

SERVICING MODEL "55'

After removing the outer housing, the chassis can be in-
verted and the six hexagon head screws removed. After re-
moving these screws, the speaker plate and speaker may be
lifted off and placed at the side of the chassis without
disconnecting the speaker wires. After this has been
done, all wiring will be exposed and easily accessible for
service.

or Care should be used ig re -assembling ..pp tOte speaker wires
do not get pIiiched under the speaker "pot".

Access may be gained to the interior of power supply for
service by removing the round head screws which hold the
bottom cover plate and remove this plate.

It will be noted that the connections to the Elkonode are
made by means of a floating socket and to replace, it is
only necessary to pull the Elkonode out of the socket.

CAUTION: When replacing Elkonode make sure that it lies
with the label either down or up, tut not on the sideS.
Thifi la extremely important for if placed on the side the
vibratingreeds will pull a6inst gravity and thTF 13ri

e shTFTETEed;--

REMOVAL OF PARTS FOR REPLACEMENT

Almost all the parts of the chassis assembly, "B" power
assembly and outer housing assembly may be removed for re-
placement without disturbing any other units. There are
several, however, which cannot be removed individually.
Therefore, to remove the antenna coil, the second R. F.
coil or the oscillator coil, it will be necessary to remove
the tubes from the chassis and remove the tube shield
which is held in place by two sheet metal screws. The
screws holding the coil cans may now be reached and re-
moved.

To remove the I.F. transformer it will be necessary to re-
move the transformer mounting bracket to which the I. F.
unit is attached.

To remove the diode feeder, loosen the transformer mount-
ing bracket and it can be moved sufficiently to get at the
screws holding the diode feeder unit. To remove volume
control unit (located in the rear of the set housing) re-
move screws holding worm gear bracket and volume control
bracket. Disconnect all leads to the switch and volume
control. The volume control assembly may now be removed
and replaced with a new unit, care being taken in re-
assembling.

Reference to the circuit diagrams, will show that resist-
ance values from the various parts are given so the set
may be completely analysed by resistance method.

ALIGNMENT OF I.F. TRANSFORMERS AND TUNING CONDENSERS

The method of aligning the I. F. transformers at 456 kilo-
cycles and the alignment of the gang tuning condensers is
the same as used in Model "77". See Page ( ), Paragraph
( ).

In the alignment of I. F. transformers it will be noted
that the third I. F. transformer or diode feeder may be
reached with a non-metallic screw driver inserted in the
hole provided in the upper part of the chassis located be-
tween the first I. F. transformer and the "B" power supply
housing. This screw driver may be a piece of 3/16 dowel
rod 10 inches long to which is fastened a small metal
screw driver tip.

Any of the various units of the Model "55" may be removed
individually for repairing or replacement without disturb-
ing other units.

"B" POWER SUPPLY

The self -rectifying Elkonode is also used in the Miodel"55".
This along with the power transformer are housed in a
single unit in the upper right corner of the chassis. The
complete power unit may be removed by disconnecting the
two "A" supply leads at the power unit terminal strip and
disconnecting the B- (minus) and B+ (plus) leads at their
respective terminals located on the set chassis. Should
the Elkonode require replacement it may be removed by dis-
connecting the four wires extending from its sponge rubber
housing and connecting the new unit as shown in Figure
( ).

CAUTION: D2 not attempt to make lEy adjustments to Elko-
nodt.
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.410-tata tAYRadio' INSTALLATION and SERVICE NOTES
Supplement to Motorola 1932 Service Manual

Series A GALVIN MANUFACTURING CORPORATION-CHICAGO, ILLINOIS No. 243

A general discussion of ignition
be found on Pages 3, 8, 9. 10, 11 and
ola 1932 Service Manual.

There are two types of interference. These are
commonly called Chassis and Antenna pick-up.

Briefly. chassis pick-up is motor interference
heard through the loud speaker with the antenna of
radio disconnected. It is an indication that waves set
up by the motor and ignition system are passing through
the radio and being amplified as radio frequency. Due
to its design and construction chassis pick-up is rare-
ly encountered in Motorola.

Often chassis pick-up motor noise comes into the
set through the "A" lead. A Motorola Dome Lite Filter
used at the point of the "A" lead attached to the "A"
battery of the car whether at the battery or the start-
er usually overcomes this noise entirely.

If chassis pick-up still occurs in the model "77'
it is due to either of the following causes: (1) Defec-
tive condenser in the Eliminode system. Check by re-
placement with another condenser of the same value. (2)
Cover of set making poor ground to set housing. Remove
cover and clean lips of cover and set housing with fine
sand paper.

If chassis pick-up occurs in Model "SS": (1) 'Use
Motorola Dome Lite Filter. Connect one side to the
battery circuit of the car and the other to the end of
the yellow wire. Connect battery condenser wire to the
ground. Motorola Dome Lite Filter is a standard item
which can be supplied by the distributor at 60i each -
list. (2) If high tension coil is located on in-
strument panel shield high tension wire from coil to
bulkhead, grounding this shield at the bulkhead. In
Some cases it may be necessary to cover the head of the
ignition coil with a metal shield.

ANTENNA PICK-UP

Interference reaches the antenna through the fol-
lowing methods: (1st) Direct Radiation. (2nd) Conduc-
tion and Radiation. (3rd) Eddy Currents in surrounding
metal.

DIRECT RADIATION

This type of interference is radiated directly
from the ignition system, high tension wires, coil dis-
tributor, etc. Spark Plug Suppressors reduce the radi-
ation from the spark plugs and high tension wires.
Spark Plug Suppressors do not, however, eliminate the
radiation from the coil and distributor proper. As the
distributor is usually well shielded by the hood of the
car it is not necessary that any steps be taken to
shield it further, other than to make sure that the
hood is making good contact to the hasps that hold it
in place.

In cars such as the 1932 "V8" Pontiac, where the
distributor is mounted close to the wooden floor board
It is sometimes necessary to tack copper screening to
the floor boards and ground it to the frame of the car.
This prevents the distributor from radiating directly
either to the antenna or to be picked up by the feet of
the driver or passenger of the car and to re -radiate it
to the antenna.

The coil when mounted under the hood may be con-
sidered as being as well shielded as the distributor.
Also. as in the case of the distributor. where the coil
or high tension wire leading from it to the distributor
comes close to the wooden floor boards a copper screen-
ing should be tacked on the floor board to prevent the
occupants of the front seat from picking up the inter-
ference when they have their feet in a position near
the coil. Chevrolet is a good example. Cars with
coils mounted on the dash or on the bulkhead In the
driver's compartment are likely to radiate to the
antenna.

INTERFERENCE

interference will Where the coil is mounted on the bulkhead in the
12 of the Motor- driver's compartment the most simple and positive reme-

dy is to remove it in the motor compartment. It can
usually be mounted in the motor compartment directly
opposite the position it assumed in the driver's com-
partment and the same mounting holes used. Examples of
cars on which this is necessary, are Lincoln "8" and
LaSalle 1932 models.

Coils mounted on the dash are difficult to move to
the motor compartment due to the fact that the ignition.
switch is mounted in the base of the coil. For this
reason a separate ignition switch would need to be used
if the coil were removed. Usually in the case of dash
mounted coils it is sufficient to shield a high tension
lead that runs from the coil to the distributor. The
most satisfactory way to do this is to slip a piece of
loom over this high tension wire, and then slip braided
shielding over the loom, keeping the ends of the
shielding one or more inches from the coil and distrib-
utor. The loom increases the gap between the ignition
wire and shielding and not only makes the shielding more
effective, but prevents leakage that might affect the
ignition system.

This shielding should be grounded to the bulkhead
at a point where it enters the driver's compartment.
Some coils, however, are very violent radiators and it
is necessary to go further and partially shield the
coils themselves. This may be done best by placing a
Metal Shield Can (see Figure A) around the front of -the
coil. Drill hole in can to admit the high tension lead
and slot the sides of the can to admit the low tension
wires. Flare the end of the can, turning the ends of
the flares up. Wrap wire around the tips of these
flares and draw it tight so as to hold the shield se-
curely in place.

rox.srca PAFE pP
cL,4,`,,A7o6

LOOM
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NleiN TE/V,TV,V 4/400

(Fig. A)

CONDUCTION AND RADIATION

Interference reaches the antenna through being in-
duced in wires that come close to high tension radia-
tors. These wires may then conduct the interference to
a point near the antenna. A striking example of this
is the dome light lead. The dome light lead in many
instances runs very close to the antenna or to the
antenna lead. So common is this type of interference
that it should be one of the first things checked when
interference is encountered. The best method of check-
ing it is to cut this lead at a point four or five
inches from where it enters the front corner post. It
should then be left disconnected until all other types
of interference have been eliminated. Afterwards it
may be reconnected. If it causes interference when re-
connected a Motorola Dome Lite Filter should be con-
nected in series at the point where the lead was
clipped. In some cases the ground lead of the dome
light will be carrying interference up to the antenna..
This may be eliminated by transferring the point where
this lead is grounded to a point on the frame that is
not carrying ignition currents. Various wires that run
in the motor compartment or near the coil will pick up
interference and carry it to some point near the
antenna and re -radiate to the antenna or lead-in. Con-
necting a .25 to a 1 mfd. condenser from the ammeter or
from the individual wire to ground will usually elimi-
nate this type of interference.
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In cases of an under -car antenna the tail light
and spot light leads are often a source of interfer-
ence. By passing these with a .25 to a 1 mid. con-
denser is often sufficient, but the Motorola Dome Lite
Filter inserted in series with the wire is usually a
positive cure.

EDDY CURRENTS IN SURROUNDING METAL

As the body and frame of the car act as a return
path to the battery for ignition currents and as this
metal is of a type which offers considerable R. F. re-
sistance. it is subject to very strong eddy currents.
The metal corner post up which the lead of the antenna
runs and the metal frame around the top of the car are
the most troublesome objects for eddy currents. The
simplest and in most cases the complete remedy for this
is to shield the antenna lead from a point four to six
inches from the antenna proper and down to the shielded
loom of the antenna lead to the set so as to make a
continuous shield from the set to the top of the corner
post of the car. The shield should be grounded at this
point near the antenna to the metal frame work at the
top of the car. Use a wire insulated as heavily as
possible so the shield is kept far away from the an-
tenna lead. The capacity between the two sometimes
causes eddy currents to be induced in the antenna lead
shield itself by its coming in contact with the dash,
which frequently carries violent eddy currents that are
induced in the wire.

I,or this reason it is very good practice to check
whether the interference is less or greater if this
shield grounds to the dash. If grounding to the dash
increased the noise it will be necessary to insulate
the shield with friction tape where it comes in contact
with the dash. Grounding the antenna lead shield to a
point on the bulkhead is often helpful in reducing eddy
currents. The 1931 and 1932 Chevrolets are excellent
examples of where it is often necessary to ground the
shielded lead in to the metal frame at top of the car
and insulate it from the dash.

Further steps may often be taken to reduce the
eddy currents through parts of the car

body that come near the antenna. The best remedy for
this is to supply a shorter and lower resistance path
through which ignition current may return to the stor-
age battery. Bonding the motor to the bulkhead and
frame of the car with heavy flexible bonds will usually
accomplish this. In cases of a floating power type
motor and where the motor is mounted on rubber this
bonding is often absolutely necessary. In cars such as
the Chevrolet models where the car battery is grounded
to the transmission or motor it is sometimes necessary
to run a flexible bond to the channel frame of the car
from the grounded side of the battery. Braided copper
shielding not less than 3/8" wide is the best type of
bonding for this purpose.

The metal loom of various controls that lead from
the dash into the motor compartment sometimes must be
bonded to reduce eddy currents and radiation. The
spark control loom, throttle loom, etc., may be bonded
to the bulkhead at points where they enter the driver's
compartment. In soldering the loom of these controls
be careful not to solder the inter control wire to the
loom. The best way to prevent this is to have some one
operating the control continuously while the loom is
being soldered.

ACCUMULATIVE DISCHARGE

This type of interference is one of the most pe-
culiar types encountered. It appears as a spasmodic
discharge and is very similar to atmospheric static in
its irrer larity.

The cure is a. .002 to .006 mica condenser ccnnec-
ted directly across the primary breaker points of the
distributor. This condenser gives power factor control
to the paper condenser, which is already across the
distributor breaker points as part of the ignition sys-
tem. This mica condenser tends to make the paper con-
denser much more effective in reducing interference.
It cannot affect the ignition system in any way.

Before concluding it might be well to point, out
that the success in the elimination of ignition inter-
ference is governed by common sense procedure. First,
carefully examine the car on which the radio is in-
stalled or is to be installed and try to decide which

a

are the most likely causes of Interference in that
particular type of car. Don't overlook a possibility
for noise. Then proceed in a step-by-step manner in
the order of their importance. Always bear in mind
that the Interference may be coming from several dif-
ferent sources and that unless all of these are elimi-
nated at the same time you will not have accomplished
anything. Elimination of one of the sources of Inter-
ference and leaving the others will as a rule have no
apparent effect.

The quickest method of eliminating possible source
of interference is to equip yourself with a number of
lengths of flexible test bonds which are equipped with
storage battery clips at either end. Also equip your-
self with a few good grade non -inductive 1 mfd. by-pass
condensers. Equip the leads of these condensers with
test clips. This equipment makes it possible to quick-
ly clip on test bonds or condensers at points that are
possible sources of interference. Then as each possi-
ble source is eliminated by this method be sure to
leave the test bond or condenser in place until inter-
ference has been entirely eliminated. After the inter-
ference has been eliminated, the various test bonds and
condensers may be removed one by one. When the removal
of a bond or condenser causes the interference to re-
appear, a permanent one should be mounted in its place.

* * * * *

As a handy list the following suggestions are
given for the suppression of ignition interference. In
this list we have endeavored to give these hints in the
order of their importance:

(1)

((3

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

Apply suppressors to spark plugs and distribu-
tor.
Apply generator condenser.
Re-route primary wire from coil to distribu-
tor, keeping it as far as possible away from
high tension wire.
Connect Motorola Dome Lite Filter to dome
light wire at point where it enters' front
corner post.
Shield high tension wire if coil is mounted on
instrument panel.
Shield antenna lead-in wire from radio set to
top of front corner post. Ground shield at
both ends.
Shield primary wire from coil to distributor.
Connect a .002 to .006 high grade mica con-
denser directly across the primary breaker
points of the distributor.
Bond the upper metal parts of the car body to
one another and return a heavy copper bond
from these points down to the bulkhead of the
car. (This is usually necessary in cars using
composite wood and metal body construction).
Bond where necessary all control rods and
pipes passing through the bulkhead.
Shield head of coil when mounted on instrument
panel as shown in Fig. A.
Cover floor boards of car with copper screen-
ing.
Adjust spark plug points to approximately .028
of an inch.
Clean and adjust primary distributor breaker
points.
In cars having rubber motor mountings connect
heavy bond from grounded side of battery di-
rectly to frame of car.
Connect a .50 to 1 mfd. condenser from hot
primary side of ignition coil to ground.
If ignition coil is mounted on driver's side
of bulkhead move it to the motor compartment
side using the same holes for mounting.
Clean ignition system wiring. Clean and
brighten all connections. Replace any high
tension wiring having imperfect insulation.
Ground metal sun visor and rain troughs if
necessary.
Make sure hood of car is well grounded. Clean
hold-down hasps on both sides.
Ground instrument panel and steering column to
bulkhead.
When under -car aerial is used connect a .50
mfd. condenser to tail and spot light wires.
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TECHNICAL DATA PERTAINING TO MODEL 66 AUTO RADIO

CIRCUIT
The circuit is largely conventional but has some unique features. It is
a superheterodyne using an intermediate frequency of 175 K.C. It is very
selective and free from images and tweets, since it uses a 3 -gang tuning
condenser. The circuit sequence is as follows: One stage of tuned radio
frequency amplification, composite modulator and oscillator, one stage
intermediate frequency amplification, diode detector, one stage of low
level audio amplification followed by the power output stage. Full automa-
tic volume control on three tubes is obtained resulting in an excellent
characteristic with respect to input signal voltage.

DELAYED AUTOMATIC VOLUME CONTROL

The audio cetection and Automatic Volume Control are obtained from the
diode circuit by the "delayed rectification method". In this method the
diode plates operate at somewhat negative bias so that no A.V.C. results
until a certain signal level has been reached. This results in much higher
outputs at low signal levels than in the ordinary methods of A.V.C. since
the set is left in its most sensitive condition until reasonable power output
has been obtained. In the old methods of A.V.C. any input signal at all
starts to decrease the sensitivity of the set.

TUBES

The tubes used in the Model 66 represent the latest advance in the art. The
G -6E7 used as a radio frequency and an I.F. amplifier is a screen grid tube
of characteristics somewhat similar to the type G-58 used in home receivers.
It is spray shielded and the spray is connected by itself to one of the prongs
of the base. This allows the shield to be directly connected to ground rather
than to the cathode as heretofore. This is a definite advantage since when the
spray is connected to the cathode it must be carefully insulated from the
chassis pan in most oases, due to the fact that the cathode is not operated
at ground potential.

The G-6A7S used in the composite detector -oscillator position is the new
Pentagrid converter recently developed. This tube presents definite advantages
over tubes previously used in this service, in that the automatic volume con-
trol may be allowed to operate on it, thereby allowing a far better degree
of control than heretofore.

The G -6C7 is a double diode triode similar to the G-55 and G-75 types but
having an amplification factor intermediate between them. It has the advantage
over the G-55 of having considerably more gain and has none of the power handling
deficiencies of the G-75.

The G -6Y5 rectifier tube is a full wave, spray shielded, mercury vapor rectifier.
Its use materially cuts down the amount of high frequency interference between
the "B" supply and the receiver.

"B" SUPPLY

The power supply system used in this receiver is unique in several respects.
The MAJESTIC Duro-Mute vibrator as used in the Model 116 series has been re-
developed and enlarged to handle adequately the power demands of the receiver.
The vibrator armature, though smaller in overall physical size, has a far greater
electrical capacity than heretofore, the diameter of the circuit -breaking contact
points being materially increased.
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The vibrator head and transformer are enclosed in two rectangular cans with
a one -quarter inch thick sponge rubber between them. These cans serve as a
double electrical shield and the rubber insulation serves to dampen the
mechanical "buzz" to a negligible level. All parts and circuits associated
with the eliminator are completely shielded from the radio set proper by the
use of partitions and covers.

On earlier receivers using interrupter "B" supplies, it has been necessary
to protect the vibrator during the starting period when arcing is prevalent
by the use of spark gaps, relays, or other trick devices of this nature. There
are definite disadvantages to all of these methods. The power supply system
used in the Model. 66 overcomes this difficulty in a unique fashion. A special
resistance unit is shunted across the secondary of the output transformer.
This has the property of changing its resistance as the voltage applied across
it is varied. At a voltage of 500 volts, the resistance is approximately
500,000 ohms, while at 2500 volts, the resistance decreases to about 2500 ohms.
In this manner the exceedingly high peak voltages which occur during the start-
ing period of operation are effectively reduced, since at these voltages the
unit is low in resistance. After the receiver is in an operating condition and
drawing its normal load, the peak voltages are low and the unit presents a very
high resistance to the flow of current through it.

REMOTE CONTROL UNIT

The airplane type control unit used on the Model 66 is unique in appearance and

differs radically from earlier designs of control units. It has a full vision
dial calibrated in kilocycles. Due to the use of torsional mechanical controls
it is unnecessary to use a complicated cable to connect the control unit to the
receiver, for with the exception of the pilot light wire, there is no electrical
connection between the receiver and the control unit. The "on and off" switch
and volume control are both controlled by the left hand knob while the tuning
is done by the right hang knob.

ROOSTER SWITCH

On Model 66 receivers bearing serial number 16,000 and up a switch is located
above the tone control which is connected across the 10,000 ohm resistor, R-9
and the .25 Mfd. Condenser, C-14. For normal reception this switch should be
turned towards the left of the receiver where ample sensitivity for ordinary
reception, quietest performance, maximum power and best tone will be secured.

To bring in distant or low -powered stations the switch should be turned to the
right, in which position R-9 and C-4 are shorted out and an apparent increase
in sensitivity will be noted.

DYNAMIC SPEAKER

A 6" full dynamic speaker, having exceptionally good response over the entire
audio range, is used in conjunction with the Model 66 receiver. The speaker
is adequate in size to handle with excellent fidelity, all normal output levels
necessary for automobile receivers.

The receiver is equipped with twin jacks for the connection of an external mag-
netic type speaker, to be operated at the same time as the regular speaker. The

use of the extension speaker has practically no effect upon the volume output
of the regular dynamic speaker in conjunction with which it is working.
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MOUNTING OF RECEIVER

The receiver is designed to be installed on
the inside of the fire -wall behind the in-
strument panel, preferably in a horizontal
position and close enough to the steering
column for the control cables to reach the
receiver. Only in cases where it is im-
possible to install in a horizontal position
should it be mounted vertically. Mount the
two adjustable brackets, one on each end of
the receiver, then determine the best loca-
tion for the receiver by holding it against
the fire -wall, being careful to avoid inter-
ference with mechanical controls of the car.
It may be necessary to reverse the brackets
to accomplish this. After the best location
has been determined, drill four holes using the template
for marking their location. Figure #1 shows how the brackets
being bolted to the fire -wall. Before permanently bolting the

furnished with receiver
should look after
receiver to the

brackets, the plug of the battery cable should be inserted into the rear of the
receiver.

CAUTION - All mounting nuts and bolts must be drawn tight.

CONNECTING CONTROL
Two flexible drive shafts are furnish-
ed with the Model 68 receiver. The
volume control shaft has a slotted fit-
ting on one end while the tuning shaft
is similarly provided with a key fitting.
To assemble the control unit the end of
the volume control shaft with the slot-
ted fitting should be inserted into
bushing No. 1 on the control unit.
(See Fig. #2). Make sure the outside
casing of the shaft goes about five -
sixteenths of an inch into the bushing.
Then tighten the set screw 'A" so that
the outer casing of the cable will be

securely held. Now connect in the same manner, the key end of the tuning cable
to bushing No. 2, securing it with set screw "B". After the two cables are so con-
nected, to sure that the knobs on the control head turn smoothly and without bind-
ing. Binding might be caused by the cables being pushed too tightly into the con-
trol unit.

VOLUME CONTROL CABLE

TUNING CABLE

eusmInG z

Fig. #2

BUSHING *3

SET SCREW t"

The left hand or volume control cable should now be connected to bushing No. 3

on the end of the receiver. Pass the cable through the bushing so that the
fitting on the end of the cable fits into the coupling on the volume control
and the outer casing of the cable comes flush with the inside edge of bushing
No. 3. Tighten set screw "C" so that it will securely hold the outer casing.

Next, connect in the same manner, the tuning cable to bushing No. 4, securing
it with set screw "D". If the cables are properly connected they will cross.
Set screws "E" and "I" should not be tightened until the control unit and
cables are permanently mounted.

Now mount the control unit on the steering column in the most convenient place.
Fasten drive cables securely wherever convenient so that they will not inter-

fere with operation of 'the car, and then tighten the set screws "E" and "F"
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in the couplings. If these are
tightened before the control unit has
been mounted, binding of the controls
might result. Binding might also be
caused by the bushings on the end of
the receiver not being directly in
front of the couplings. By loosening
the screws that hold the bushings and
then re -adjusting the bushings, this
condition should be remedied. After
control unit and receiver are mounted,
they should appear as in Figure #3.

After the control unit and cables have
been connected, the dial pointer should

by slowly rotating the tuning control knob to
the right until a definite stop is reached. Do not force the'knob after the stop
has been encountered as this may seriously damage the mechanism. Then rotate the
knob slowly to the left until another definite stop is reached. In most cases it
will be natural for either the pointer to come to the end of the dial strip before
the stop is reached, or for the stop to be reached before the pointer comes to
the end of the dial strip. In this manner the dial pointer is automatically ad-
justed to indicate correct frequency readings.

Fig. #3

adjusted. This is accomplished

BATTERY CONNECTION

The shielded battery cable should now be connected directly to the car storage
battery terminals, running the cable via the shortest possible route --preferably
along the channel of the car chassis. In practically all cars, the terminals
of the battery are badly corroded. Scrape the terminals clean so that all cor-
rosion is removed before making the battery cable connections. Keep this cable
out of the motor compartment and away from all high tension leads. Use the
clamps furnished with receiver for grounding the shielding at as many points as
possible. Also attempt to keep battery cable away from antenna lead-in.

IMPORTANT
The shielding of this cable must always be connected to the ground side of the
battery, and the wire emerging from the shielding, to the hot side. The polarity
of the battery need not be considered when making these connections. However,
the receiver as shipped, is connected for installation in a car having the
positive terminal of the battery grounded. If the installation is made in a
car which has the negative terminal of the battery grounded it will be
necessary to reverse two wires in the vibrator assembly of the receiver.

To locate these wires, first remove the top of the receiver, and then the outer
vibrator assembly cover which is at the right side of the receiver. This cover
is held down by four nuts. Now remove the top piece of sponge rubber and the
inner vibrator cover. The vibrator armature assembly as shown in the diagram
on page #12 will now be accessible. Connected to one side of the vibrator is a
blue wire, and to the opposite side a black wire as indicated on the drawing.
These two vires should be reversed when the receiver is installed in a car in
which the negative terminal of the battery is grounded.

For positive ground.: For negative ground:

Wire "A" Connects to lug "A" Wire "A" Connects to lug "B"
Wire "B" Connects to lug "B" Wire "B" Connects to lug "A"

0
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CONNECTING ANTENNA
Some automobiles are factory equipped with
a rocf antenna. In this case, the antenna
should be checked to be sure it is not
grounded; however, if the car is not equip-
ped with a roof antenna, it is recommended
that, in cases where it is possible, this
type of antenna be installed as shown in
Fig. #4. If tae roof antenna cannot be
used the Majestic running board antenna,
part No. 8585, which can be purchased through
your Majestic distributor, is recommended and
is mounted as shown in Fig. #5. The single conductor shielded lead on the left
hand side of the receiver is the antenna lead. This should be connected directly
to the lead of the antenna. Keep lead-in out of motor compartment and away from
all high tension leads and the radio set battery cable. After the connection

to the antenna has been soldered and taped, the
shield of the lead-in and the antenna lead of
the set should be brought together over the taped
connection and soldered to each other. Low'
capacity shielded antenna wire should be used if
it is necessary to lengthen the lead-in. When
a roof antenna is used the shielding should ex-
tend two inches beyond point where antenna lead
leaves car body.

ANTENNA LEAD WIRE &
FLAP TO PLATE CONNECTION
ANTENNA FLAP

ANTENNA PLATE

Fig. #5

SOLDER EDGES OF CLEARANCE HOLE
IN SCREEN AROUND DOME LIGHT

ANTENNA LEAD SOLDER BOTH ENDS OF SCREEN,

Fig. #4

OPERATING RECEIVER
The receiver is now ready for operation and should be tested to see that all
electrical connections have been properly made. The left hand knob on the
control unit actuates the "On" and "Off" switch and volume control. The first
fifteen degree: of this knob in a clockwise direction turns the receiver "On".
Further rotation of this knob controls the volume of the receiver. The other
knob on the control unit is the station selector. The knob on the lower left
front corner of the receiver operates the tone control and should be adjusted
according to the desire of the operator. The dial is calibrated in kilocycles
so that the frequency to which the receiver is tuned may be read directly from
the dial.

NOTICE . Best results from the receiver will be obtained if the car generator
is set to charge at a higher rate, in order to keep the battery at full charge at
all times. DO NOT, HOWEVER, SET IT TO CHARGE IN EXCESS OF 14 AMPERES.

EXTRA SPEAKER CONNECTIONS
A terminal is provided under each of two plug buttons on the left end of the
receiver for the connection of an extra speaker to the receiver. This speaker
is of the magnetic type and is connected to the plate of the output tube.

FUSES

For protection to the receiver and car battery, the receiver is provided with
two fifteen ampere fuses. These are located in the bottom of the receiver and if
replacement is necessary, may be reached by removing the bottom cover of the
chassis container.
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Every MAJESTIC Model 66 Auto Radio includes six (6) spark plug suppressors, Part
No. 4640, one (1) distributor suppressor, Part No. 5122 and two (2) condensers,
Part No. 8278. These accessories are to be used to prevent motor interference
from being picked up by the radio receiver while the motor is running and they
should be installed iu the following manner.

SPARK PLUG SUPPRESSORS

Remove one at a time, the high
tension lead from the top of each
spark plug; mount in its place a
spark plug suppressor. Connect
the high tension lead to the ter-
minal provided for it on end of
the suppressor. Mount suppressor
in horizontal position when pos-
sible. Figures #6 and #7 show
the proper method of installing
spark plug suppressors. On some
cars such as the Buick, Franklin
and Nash, screw type suppressors,
Part No. 5199, should be used.
These are installed by cutting
high tension leads about two
inches from the plugs. Then
screw one cut end of the wire into each
contact. This type suppressor is shown

*4640 SPARK PLUG
SUPPRESSOR

SPARK PLUG

I 1

Fig.

end of the suppressor.
installed in a lead in

#6

DISTRIBUTOR SUPPRESSOR

Install the distributor suppressor in the center socket of
distributor head, as shown in Figure #8, by removing the
high tension lead which runs from the distributor head to
the coil and plugging the split end of the suppressor into
the distributor head, making sure of a good contact. In-
sert the high tension lead in the other end of the sup -

If the car has a cap type distributor, the sup-
pressor may be plugged
in the coil or the screw
type suppressor may be
used, see Figure #9. In
oars having two coils, a
suppressor in each high tension
essary. Always install the suppressor
close to the distributor as possible

pressor.

IMIDTMO=Miclik-!-VOZ
111111111. mIK Al - -

*5199 SCREW -TYPE SUPPRESSOR
SCREW SUPPRESSOR
INTO END OF WIRE

Fig. #9

GENERATOR CONDENSER
CUTOUT

Fasten the lead of one of the .5 microfarad condensers
to the generator side of the out -out relay on the car
generator and clamp the condenser to the frame of the
generator. The screw holding the cut-out may be used
for this purpose. Be sure that the condenser is se-
curely fastened and a good ground connection made.
In most cars, this condenser can be installed and
connected as. illustrated in Figure #10.

Fig. #7
Be sure of a good
Figure #9.

*5122
DISTRIBUTOR
SUPPRESSOR

11111111110 1[

DISTRIBUTOR

MI111111111111111M

Fig. #8
lead is nee -

as

G EEEEEE OR

Fig. #10
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AMMETER CONDENSER
Fasten the lead of the other .5 microfarad condenser to the storage battery
side of the ammeter. This usually is the terminal that has only one wire con-
nected to it. Secure condenser to instrument panel (if it is metal) or to some
metal part being sure of a good ground connection.
A typical installation of this condenser is shown
in Figure #11. Sometimes this condenser is more .....
effective when attached to the dome light, stop
light or horn wires. The Imager is usually neces-
sary when the car is equimillevith a roof antenna.
This may be tried while the motor is running and
the effect on the interference noted; the condenser
being connected to most effective point. It may be

.112711 COMO EEEEE

MET.. OASH

necessary in extreme oases to connect a condenser
to more than one of these points in order to obtain reception
ence.

Fig. #11
free from interfer-

In some cases, if after installing the suppressors and condensers as directed
and motor noise still exists, shielding of the pilot light wire that runs
from the receiver to the control head will very effectively suppress the dis-
turbance.

The above procedure should effectively suppress motor interference in practical-
ly all installations. However, if this does not hold true, it may be necessary
to apply one or more of the following methods before complete suppression is
obtained.

MISCELLANEOUS

First, determine whether the radiation is picked up by the antenna or by the
receiver itself. This can be done by grounding the antenna lead as it leaves
the receiver. If the motor interference stops, one may be sure that is is
being picked up by the antenna. If it continues it is quite certain that part
of the noise is being picked up by the receiver itself. If this is the case,
make sure that all ground connections are clean and tight. If the instructions
for installing the receiver have been carefully followed and all wires of the
radio set have been kept out of the motor compartment, there should be no re-
ceiver pick-up. In the event of antenna pick-up of motor interference, the
following suggestions are made to eliminate it. These suggestions should be
followed in the order in which they are given and the motor started and tested
for interference after each step.

\It may be necessary to reduce the gap between the rotor arm and contacts of the
distributor head. Extreme care should be used in this operation to prevent
harming the distributor. Peen the rotor by placing it on a flat steel block
and hammering the end with a small machinist's hammer. Repeat this operation
until there is just sufficient clearance - about .004". The rotor must not be
allowed to touch the contacts. If there is evidence of the rotor touching the
contacts, file off about .001" and recheck. Building up the rotor arm with
solder is not recommended as the solder is very soon burned away. In some
cases, where the rotor is badly worn, it may be best to substitute a new one.
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If the motor interference still continues, it may be well to determine the
source. This can be done by removing the high tension lead from the coil to
the distributor, turning on the ignition switch and cranking the car by hand.
If a clicking is heard in the speaker, you may be sure that part of the
trouble comes from the breaker points in the distributor or low tension cir-
cuit. It will then be necessary to remove the primary lead which runs from
the coil to breaker points on the distriblitor, and replace it with a No. 14
shielded low tension cable, being sure not to run close to the high tension
leads. The shielding must be grounded in at least two places. All ground connec-
tions must be as short as possible. It may be necessary to remove the lead from
the switch to the coil and replace with a No. 14 shielded low tension cable be-
ing sure to ground the shielding. Care must be used when shielding so as not
to short the coil or switch. Never use a by-pass condenser on this part of the
circuit because it will effect the operation of the motor.

When you have tested to determine the source of motor interference and no
clicking was heard in the speaker, we may assume that the interference is coming
from the high tension or secondary circuitwhich is possibly the worst source
of motor interference. All wires which run parallel to or within the field
of this part of the circuit act as carriers and should be moved whenever possible,
or the high tension wire re-routed. Sometimes tne car manufacturer utilizes
the high tension manifold to hold various wires and just removing them from the
manifold will be sufficient. Be careful to keep the high tension lead as far
as possible from the receiver. If after moving the wires, the interference
continues, the high tension lead should be shielded. Care should be used when
shielding the high tension lead to prevent the current from leaking through
to ground. To prevent this first cover the high tension lead with loom, then
run this shielding over the loom. The shielding must be grounded in at least
two places (to the coil and motor block or high tension manifold). When the
coil is under the cowl or bulkhead, the high tension lead should run as direct
as possible to the motor compartment. This will sometimes necessitate drilling
a new hold about one-half inch in diameter in the firewall or dash.

Due to the electro-magnetic field surrounding the ignition coil, it may be
necessary, when the coil is under the cowl or bulkhead, to move it into the motor
compartment. Mount it on the motor block as close to the distributor as possible
and be sure that a good ground connection is maintained. If it is found
necessary to mount the coil over the motor, care should be taken that it is so
mounted as to stay sufficiently cool. New primary wires will be required and
shielded No. 14 low tension ignition cable should be used. Cautions Do not
run these wires close to the high tension lead, but ground them well. ONLY MOVE
THIS COIL AS A LAST RESORT.

In a number of cases, the establishing of a good electrical contact between
the motor block, firewall and frame of the car will eliminate much of the inter-
ference. In assembling automobiles, often times paint or other substances
will prevent a good ground connection from being made between the various metal
parts of the car which form the ground circuit. These poor connections will
have no apparent effect on the operation of the car. However, when a radio
reoeiver is installed, it is especially desirable to maintain all the metal parts
of the car at the same ground potential. This is accomplished by connecting
together with short pieces of shielding the motor block, frame, and firewall
and sometimes the body of the oar. Bonding may be particularly necessary on
those oars having the motor mounted on rubber blocks. When bonding the motor
to the firewall, use one inch shielding and make the bond long enough to allow
for vibration of the motor.
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Each and every wire, rod or pipe that runs from the motor compartment
the firewall into the body of the car acts as an antenna to
ference and should not be overlooked. To stop them from radiating,
heavy flexible copper conductor to them close to the firewall,
for any movement of the rods, and then ground each of these
If they are rusty, scrape them clean where contact is made.
that runs to the base of the distributor on some cars should
same as other wires or rods.

In some instances, the noise being heard in the receiver will
loose wires at the headlights, horii or horn button, tail light, spot light,
stop light or dome lights. All connections to these items should be checked
to see that the contact surfaces are clean and all wire connections are tight.
Sometimes the connecting of a Part #8278, .5 microfarad condenser to the hot
battery lead feeding one or more of these accessories will have a decided ef-
fect on the ignition noise. This is especially true of tne dome light wires
when a roof type antenna is being used.

Any metal parts about the set making imperfect or intermittent contact with
each other will cause noise in the speaker when the car is subjected to a jolt,
whether there is any measurable potential difference between these parts ornot. This interference is due to the instantaneous change in resistance of
the receiver to ground that occurs when another ground conductor touches or is
disconnected from the receiver.

To guard against the possibility of such noises, choke wires, speedometer cables,
copper tubes, battery cables or the like should not be allowed to rub on theradio container. Also, always make sure that the chassis mounting bolts and
the bolts that hold the brackets are securely tightened so that there will be
no possibility of the contact resistance to ground changing.

If the foregoing information is insufficient to give suppression of motor
interference, write in detail to the Majestic distributor in your territory or
to the Grigsby-Grunow Company.

VOLTAGE TABLE FOR MODEL 66 AUTO RECEIVER
PLATE VOLTS SCREEN VOLTS CATHODE VOLTS GRID VOLTSBattery ))Volts 5.5 6.3 7.5 5.5 6.3 7.5 5.5 6.3 7.5 5.5 6.3 7.5Terminal)

R. F. (G -6E7) 182 217 256 88 99 109 8.0 9.3 12.5 8.0 9.3 12.5

I
G -6A73 Det. 182 217 256 88 99 109 2.7 3.4 4.2 2.7 3.4 4.2Osc. 88 99 109 - - - - - - 7.0* 8.0* 8.0*

I. F. (G -6E7) 182 217 256 88 99 109 8.0 9.3 12.5 8.0 9.3 12.5

Audio (G-607) 51 60 61 - - - 7.5 9.2 9.5 1.8 2.2 2.3

Output (G-89) 177 209 248 184 218 257 - - - 23.0 27.0 35.0

Battery Terminal Volts 5.5 6.3 7.5 * Measured with 300,000 ohm meter.

B -h to B- (Volts) 216 261 322 All voltages measured with no input signal

11-11- to Ground (Volts) 184 218 257 All voltages to ground from socket unless

Total Battery
otherwise stated.

Drain (Amps)
6.15 7.25 8.50
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MODEL 66 RESISTANCE CHART

All readings are taken from designated points to ground except those mark-
ed with an asterisk (*) which are taken to terminal No. 29, with all gibes
removed from their sockets, volume control turned to maximum clockwise posi-
tion, and the speaker connected in the circuit.

TERMINAL
NUMBER

RESISTANCE IN
OHMS

1

2

3

4

21

700,000
0

.135

5 400

0

7 Same as #5
* 8 10,000

9 112
10 700,000
11 Same as #4
12 0

13 250
14 50,250
*15 10,000
16 Same as #8

*17 88
18 700,000
19 Same as #4
20 0

21 Same as #5
22 0

23 Same as #5
24 Same as #8
*25 165
26 Same as #4
27 0

28 1250

29 0

30 Same as #28
31 0

32 210,000
33 Same as #4
34 0

35 12,500
36 100,284
37 Same as #36
38 0

*39 200,035
40 500,450
41 Same as #4
42 0

43 0

44 Same as #43
+45 0

46 43C

47 0

48 Same as #4

IF RESISTANCE DIFFERS GREATLY FROM VALUE SHOWN,
CHECK THE FOLLOWING:

Primary of antenna coil

Secondary of antenna coil, R-1, C-1, R-5, C-8 and R-6
Ground connection
Primary of vibrator trans., Field Coil, C-30, C-28, C-27
and C-29
R-4 and C-7
Ground connection

R-10
Primary of R.F. transformer
Secondary of R.F. transformer, C-2 and R-15

Ground connection
R-2 and C-4
R-17
Secondary of oscillator coil and R-10

Primary of 1st I.F. transformer
Secondary of 1st I.F. transformer, 0-3, and R-3

Ground connection

Ground connection

Primary of 2nd I.F. transformer

Ground connection
Secondary of vibrator trans., C-26,
choke, and "B" filter choke
C-18, C-19, C-5 and C-6

Ground connection
C-10, R-7, R-9, C-14 and C-13

C-25, R.F. buzzer

Ground connection
R-8, R-9, 0-12, C-13, C-14 and C-10
Secondary of 2nd I.F. trans., R.F.C., R-6, C-11, C-9 and C-10

Ground connection
C-20, C-21, R.F.C., C-15 and R-11
R-13, R-12, C-16 and "B" filter choke

Ground connection
Ground connection GRIGSBY - GRUNOW CO.
Connections
Primary of output transformer
Ground connection

Due to manufacturing tolerances on carbon resistors, the values given above may
be expected to differ plus or minus 15 per cent.
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Note

GRIGSBY - GRUNOW CO.

CONTINUITY AND RESISTANCE CHECK OF SPEAKER FOR MODEL 114 RECEIVER

CTS

10

2

4

6 \ 7

0
Checks made with fuse in place. All plugs removed.

Terminal Number Resistance If results differ greatly from value shown,
check the following

12,5,6 and 8

13 to 4
3 to 11
7 to 9

*12 to 13
10 to 8
9 to 8

,d1 short circuit
to each other
Short circuit
Short circuit
Short circuit
Open
1-1/2 ohms
6 ohms

Wiring between points
Fuse
Wiring
Wiring
Short in '1;2' cable

Speaker cone voice coil
Speaker field coil

CONTINUITY AND RESISTANCE CHECK OF CONTROL UNIT FOR MODEL 114 RECEIVER

Terminal Number
Resistance in

Ohms
If results differ greatly from value shown,
check the following

1 to 3
to A

- 4- r

0 to 250,000
Short circuit
Short switch "on"
Open switch "off"
Low resistance

NOTE: * #12 Shielded lead of
battery cable.

#13 White lead of battery
cable

RO, volume control
Wiring in plug

On and off switch

pilot bulb

g
Control Unit Plug
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MAJESTIC MODEL 116 AUTO RADIO

INTRODUCTION

THE CIRCUIT - The MAJESTIC Model 116 is the very latest in auto radios, being a six tube
superheterodyne giving the performance of an eight tube receiver due to the dual operationof two of the tubes. The tubes used in the various stages are as follows: First detector
and oscillator, G -57A -S; first intermediate frequency amplifier, G -58A -S; second intermedi-
ate frequency amplifier, G -58A -S; second detector and first audio frequency amplifier,
G-75; output audio amplifier, G-89; and full -wave rectifier, G -6Z5. For protection to the
radio receiver and the car battery against any possible damage due to shorts or grounds,
both the primary circuit of the "B" supply, and the tube filaments and field coil circuit
have a ten ampere fuse in series with them. These two fuses are located on the control
unit.

The receiver is characterized by its high sensitivity and it will be found that on local
reception, only a small degree of increase in volume will be sufficient to obtain normal
reception in the car.

AUTOMATIC VOLUME CONTROL - The Model 116 MAJESTIC Auto Radio is equipped with an efficient
automatic volume control system which does away with blasting and fading.

This is accomplished by the space current drop of the G-75 diode detector plate circuitacross a resistor, the negative potential of which is applied to the grid of both the in-
termediate frequency amplifiers to control their amplification.

By having the receiver equipped with an efficient Automatic Volume Control system, the re-
ception will not completely disappear when passing under a grade crossing or over a steelbridge, nor will it gradually diminish when traveling away from the station broadcastingthe program being received. This makes it unnecessary to continuously adjust the volume
control so that the output of the receiver will remain at the same level.

THE DURO-MUTE POWER SUPPLY - The Duro-Mute Power Unit, which is employed in the MAJESTIC
Model 116 Automobile Rebeiver is composed of a transformer and a vibrator assembly unit
which supplies the high voltage necessary for the efficient operation of the receiver. It
is completely housed in a metal container to attain efficient shielding and the container
cover is lined with sponge rubber to insure quiet operation.

This newly designed Duro-Mute Power Unit is the first assembly of its kind to be housed
the same container with the chassis itself.

The efficiency of this assembly is increased tremendously inasmuch as the vibrator assembly
unit itself is mounted directly over the transformer and receives its magnetic impulses
from the core of the transformer making it unnecessary to provide additional excitation forthe vibrator, thereby increasing its percentage of efficiency to a high degree.

The vibrator is so designed that when connecting to the battery, it is not necessary
consider the polarity of the battery of the car in which the radio is to be installed.

A special rectifier tube is employed in the rectifier system of the MAJESTIC Duro-MutePower Unit, and is of the 6.3 volt heater type, and has been designed to withstand the
abuse to which tubes in Automotive Receivers are subjected.

THE DYNAMIC SPEAKER - The MAJESTIC Model 116 Auto Radio is equipped with a dynamic .speaker
capable of handling all the volume that could be desired in an automobile receiver. It is
well constructed and will give faithful reproduction over a wide range of the musical scale
without distor.ion.

EASY TO INSTALL - Due to the single unit construction of the receiver chassis, dynamicspeaker and Duro-Mute Power Supply. the installation is very simple and requires only a
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short time to install in any type of car. To install the radio, it is only necessary to

drill four small holes, two for each bracket on which the receiver is suspended, bolt the
receiver to these brackets, clamp the control unit to the steering column, connect the

battery cable to the car battery and connect the antenna to the receiver. It is then ready
for operation.

Fig. 1

Due to the simplicity of installation of the MAJESTIC Model 116 Auto Radio, only a feo
tools are necessary, such as screw driver, drill, wrench and pliers. The receiver is alsc
quickly installed, due to the fact, that it is only necessary to mount one unit, unlike
other receivers wherein the radio chassis, power supply and speaker are all separate unite
and have to be individually mounted. The installation of the MAJESTIC Model 116 Auto Radic
is effected almost as quickly and easily as that of a radio in the home. Fig. 1 shows the
simplicity of a complete installation.

EASY TO CONTROL - After the receiver is installed, it is easy to operate. All the necessary
controls are located on the control unit which is easily within the reach of the driver or
other occupants of the front seat of the car. The set is turned "on" by means of a small
key which may be removed, if desired, after turning "off" the receiver, thus acting as ar
effective lock for the set and preventing unauthorized use. The volume control and tuning
control knobs are located on the side of this unit, therefore, it is not necessary to twist
the wrist to an awkward position as would be necessary if they were mounted on the upper
part of the control unit.
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INSTRUCTIONS FOR INSTALLING

MOUNTING RECEIVER - The receiver must be installed on the inside of
instrument panel either in a horizontal or vertical position. Mount
are adjustable, one on each end of the receiver,
then determine the best location for receiver by
holding it against the fire wall, being careful
to avoid interference with mechanical controls of
the car. It may be necessary to reverse the
brackets to accomplish this. After the location
has been determined, drill four holes using the
template furnished with the receiver. The center
to center dimension of these holes should be
10 15/16 inches when the flanges of the brackets
are pointing "in" and 13 3/16 inches when the
flanges are pointing "out". Figure 2 shows how
the brackets should look after being bolted to
the firewall. Next, place the receiver on the
brackets and securely tighten the bolts at each
end. Always make sure that the large flat washers
are under the nuts on both the bracket mounting
bolts and the chassis mounting bolts.

fire wall behind the
the two brackets, which

Fig. 2
MOUNTING CONTROL - First be sure that the fuses on the control unit are securely in place.
Mount control unit on steering column as shown in Fig. 1 using the two clamps, four screws
and lockwashers furnished for that purpose. Make sure there are no sharp bends or kinks in
the mechanical cable. The leather shims furnished with the receiver are to be used when
the steering column is under standard size. After the clamps are drawn up tight, screw
down the set screws in the center of the clamps so that they make a firm contact in the
metal of the steering column. Fasten the cables securely to prevent interference with any
mechanical controls of the car.

BATTERY CONNECTION - The two conductor shielded cable at the right hand side of the re-
ceiver must be connected directly to the car storage battery terminals using shortest pos-
sible route - preferably the channel of the car chassis. Keep this cable out of the motor
compartment and away from all high tension leads using the clamps furnished with the re-
ceiver for grounding the shielding at as many points as possible. The shielding is to be
connected to the grounded side of the battery and the two wires emerging from the shielding
are both connected to the hot side. The polarity of the battery need not be considered
when, making these connections. When making the ground connections, scrape away any corro-
sion, paint or rust so as to make a good electrical contact. TO OBTAIN BEST RESULTS FROM
THIS RECEIVER, ADVANCE THE CAR GENERATOR TO KEEP THE STORAGE BATTERY FULLY CHARGED.

The cable must be securely clamped and must not come in contact with the battery in order
to avoid the possibility of corrosion and shorting of the battery.

ANTENNA - Some automobiles are factory equipped with a roof antenna. This may be used very
effectively, however, it should be checked to make sure that it is not grounded in any way.
A test for ground can easily be made by touching the antenna lead-in to the hot side of the
storage battery. If it does not spark, the antenna is not. grounded and is okeh to be used.

In cases where this antenna is grounded and the ground point cannot be located, or the car
is not equipped with an antenna, one has a choice of installing two different types of
antennae; namely, the running board antenna or the roof antenna.

Running Board Plate Antenna - For ease of installation and minimum requirement of time the
Majestic #8585 Running Board Antenna is recommended and may be purchased from the Majestic
Distributor in your territory. The Majestic Running Board Antenna comes complete with
instructions for mounting and is shown completely installed in Figure 3.
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ANTENNA LEAD WIRE &
FLAP TO PLATE CONNECTION
ANTENNA FLAP

ANTENNA PLATE

Mounting of Running Board Antenna

SOLDER EDGES OF CLEARANCE HOLE
IN SCREEN APOUNDDOME LIGHT

ANTENNA LEAD SOLDER BOTH ENDS OF SCREEN)

Fig. 3 Fig. 4

Roof Antenna - For efficiency and best results for distance reception,a Roof Antenna should
be used. There are four types of top construction commonly used by the automobile manufac-
turer. First, tops with slat construction: In these cars the headlining should be lowered,
working from the front to rear. This can be done by removing the moulding between the wind-
shield and the top of the car which is usually held in place by two or three screws. Then
removing the moulding on both sides that runs from the front of the car to the back of the

rear door. When this is removed you will notice the headlining is tacked to the trim rail.
Remove the tacks from this, and the headlining will drop down. When replacing this head-
lining if care is taken to put the tacks back in their original holes,and moulding put back
in place, it will be hard to tell that it has been taken down. After the headlining is

down, if the top is of slat construction, #18 rubber covered stranded wire may be strung
back and forth between the slats, tacking it to the front of the top and to the last bow

used. About 60 to 75 feet of wire is sufficient. Be sure to keep the wire at least four
inches from the metal sides of the top which is called the quarter deck. A lead-in should
be fastened to one end of this wire and brought down through the corner post most conven-

ient to the location of the receiver. It is also possible to use, instead of this stranded
wire, copper screening. When this latter is used, care should be taken that the screen
kept at least three inches from any metal part of the car and the dome light. See Figure 4
which shows how this type of antenna should be installed. A stranded copper, rubber and

cotton covered lead-in wire should then be soldered to the front corner nearest the re-

ceiver and then run down through the corner post. Be sure that the screen is tacked se-

curely to the bows, being careful not to tack the screen to those bows to which the head-

lining strip is fastened.

Tops With Wire Construction - The headlining is removed by following the same procedure as

above. The wire mesh may be used as an antenna by cutting out a three inch strip around

the four sides. The center portion of the mesh is then laced securely to the part still

remaining attached to the car by use of a strong cord. This should be pulled tight enough
to hold the center portion of the mesh up and to prevent the top from sagging. A lead-in

should be soldered to the corner of this mesh nearest the receiver and run down the corner

post. The dome light wires may have to be re -arranged so that there is a minimum of cou-

pling between them and the antenna.

Fabric Top Construction - The same procedure can be followed as in the slat top construc-

tion with the exception that if you use a copper screen, it should be placed on top of the

bows and tacked at both ends.

Cars with Metal Braces - Some cars have metal diagonal braces to strengthen the top and

usually these braces are fastened in wood at the rear and in a metal frame at the front.

It will be necessary that these braces be freed of grounds or the efficiency of the antenna
will be greatly reduced. This can be done by removing the braces at the front and reaming
the holes to allow the use of a fibre washer or sleeve bushing to insulate the cross brace

bolts from the brackets. Usually one of the dome light wires is connected to one of the

braces and this lead will have to be disconnected from the brace and a new lead run to the

body of the car.

Roadster or Convertible Type Tops - A wire antenna is the only practical one for this type

of roof. Remove the tacks from the front end of the top and lay the top back exposing the
bows and quarter deck pads. Use a #18 stranded rubber covered copper wire (about 75 feet)



OFFICIAL AUTO -RADIO SERVICE MANUAL 81

GRIGSBY-GRUNOW CO.
starting at one corner and tacking securely in place: Then sew the wire to the quarter

deck fabric as far as you can go on the same side. Then return and repeat this operation

until there are six or seven rows of wire sewn into the fabric about one inch apart. Then

tack wire across top box to the other side and repeat operation. The stitches are really

individual knots about five or six inches apart. The lead-in should be run down the back

corner which is most convenient to receiver so as to permit the folding back of car top.

Care should be exercised when replacing top to get tacks in the same holes.

The proper connection of the antenna to the receiver is very important and should be made

with a low -capacity shielded single conductor wire. One end should be connected directly

to the shielded single conductor lead on the left hand side of the receiver. After the

electrical connection has been soldered and taped, the two shielding* should be telescoped

(one run over the other) for about an inch or two and soldered together. Next, a large

sized wire or piece of shielding should be soldered to the shielding of the antenna lead

where it leaves the chassis and to the lug on the right rear side of the chassis container

and then grounded to the firewall. All paint and rust should be scraped away before the

ground is made and if a bolt is used it should be tightened as much as possible. The an-

tenna lead should now be run to the antenna, keeping it out of the motor compartment and

well away from any high tension leads or the coil, and connect it to the antenna making

sure of a good clean contact. If the running board antenna is used, the shielding should

stop about 6" from the plate of the antenna, and if a roof antenna is used, it is only

necessary to shield the lead-in to a point about two inches beyond where the lead-in enters

the door post or windshield post. If the lead-in to the roof antenna is not protected by

some body post, the shielding should run to within 6" of the antenna.

If the shielding of the antenna lead is grounded in two or three places it may help greatly
in obtaining reception free from motor noises.

OPERATION - The receiver is now ready for operation and should be tested to see that all

electrical connections have been properly made by turning the key switch located on the

control unit. It will be necessary to wait approximately one-half minute before being able
to obtain reception. After this length of time has elapsed, turn the small volume control

knob clockwise as far as it will go, then tune in a station by rotating the large knob

until a signal is heard. Adjust the small control knob until the desired volume is ob-

tained.

NOISE SUPPRESSION

MOTOR INTERFERENCE SUPPRESSION - Every MAJESTIC Model 116 Auto Radio includes six (6) spark

plug suppressors, part No. 4640, one (1) distributor suppressor, Part No. 5122 and two (2)

condensers, Part No. 8278. These accessories are to be used to prevent motor interference
from being picked up by the radio receiver while the motor is running and they should be

installed in the following manner.

SPARK PLUG SUPPRESSORS - Remove
one at a time, the high tension
lead from the top of each spark
plug; mount in its place a spark
plug suppressor, and connect the
high tension lead to the terminal
provided for it on end of the sup-
pressor. Mount suppressor in
horizontal position when possible.
Figures 5 and 6 show the proper
method of installing spark plug
suppressors. On some cars such as
the Buick, Franklin and Nash, screw
type suppressors, Part No. 5199,
should be used. These are installed
by cutting high tension leads
about two inches from the plugs.
Then screw one cut end of the wire

*4640 SPARK PLUG
SUPPRESSOR

Fig. 5

*4640
SPARK PLUG
SUPPRESSOR

In I

iiAI

.i,.

,..

SPARK PLUG

1111111011

Fig. 6 I

3
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into each end of the suppressor
being sure of a good contact. This
type suppressor is shown installed
in a lead in Figure 7.

DISTRIBUTOR SUPPRESSOR - Install
the distributor suppressor in the
center socket of distributor head,
as shown in Figure 8, by removing
the high tension lead which runs
from the distributor head to the
coil and plugging the split end of

the suppressor
good contact.

*5122
DISTRIBUTOR
SUPPRESSOR

AMO4

(\
IDISTRIBUTOR

a2555.17.4P:41...,41,

WiA
Aar-dm sc4;

*5199 SCREW -TYPE SUPPRESSOR
SCREW SUPPRESSOR
INTO END OF WIRE

Fig. 7
into the distributor head, making sure of a

Insert the high tension lead in the other end
of the suppressor. If the car has a cap type distributor, the
suppressor may be plugged in the coil or the screw type sup-
pressor may be used, see Figure 7. In cars having two coils,
a suppressor in each coil or high tension lead is necessary.
Always install the suppressor as close to the distributor as
possible.

GENERATOR CONDENSER - Fasten the lead of one of the .5 micro -
farad condensers to the generator side of the cut-out relay on
the car generator and clamp the condenser to the frame of the
generator the screw holding the cut-out may be used for this
purpose. Be sure that the condenser is securely fastened and
a good ground connection made. In most cars, this condenser
can be installed and connected as illustrated in Figure 9.

Fig. 8 AMMETER CONDENSER - Fasten the lead of the other .5 microfarad
condenser to the storage battery side of the ammeter. This
usually is the terminal that has only one wire connected to
it. Secure condenser to instrument panel (if it is metal) or
to some metal part being sure of a good ground connection. A
typical installation of this condenser is shown in Figure
10. Sometimes this condenser is more effective when attach-
ed to the dome light, stop light or horn wires. This latter -
is usually necessary when the car is equipped with a roof
antenna. This may be tried while the motor is running and
the effect on the interference noted; the condenser being
connected to most effective point. It may be necessary in
extreme cases to connect a condenser to more than one of
these points in order to obtain reception from interference.

Fig. 9
The above procedure will effectively suppress motor in-
terference in practically all installations. However,
if this does not hold true, it may be necessary to ap-
ply one or more of the following methods before com-
plete suppression is obtained.

First, determine whether the radiation is picked up by
the antenna or by the receiver itself. This can be
done by grounding the antenna lead as it leaves the re-
ceiver. If the motor interference stops, one may be
sure that it is being picked up by the antenna. If it
continues it is quite certain that part of the noise is

Fig. 10 being picked up by the receiver itself. If this is the
case, make sure that all ground connections are clean and tight. If the instructions for
installing the receiver have been carefully followed and all wires of the radio set have
been kept out of the motor compartment, there should be no receiver pick-up. In the event
of antenna pick-up of motor interference, the following suggestions are made to eliminate
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it. These suggestions should be followed in the order in which they are given and the
motor started and tested for interference after each step.

Peen the rotor. It may be necessary to reduce the gap between the rotor arm and contacts
of the distributor head. Extreme care should be used in this operation to prevent harming
the distributor. Peen the rotor by placing it on a flat steel block and hammering the end
with a small machinist's hammer. Repeat this operation until there is just sufficient
clearance - about .004u. The rotor must not be allowed to touch the contacts. If there is
evidence of the rotor touching the contacts, file off about .001. and recheck. Building
up the rotor arm with solder is not recommended as the solder is very soon burned away. In
some cases, where the rotor is badly worn, it may be best to substitute a new one.

If the motor interference still continues, it may be well to determine the source. This
can be done by removing the high tension lead from the coil to the distributor, turning on
the ignition switch and cranking the car by hand. If a clicking is heard in the speaker,
you may be sure that part of,the trouble comes from the breaker points in the distributor
or low tension circuit. It will then be necessary to remove the primary lead which runs
from the coil to breaker points on the distributor, and replace it with a No. 14 shielded
low tension cable, being sure not to run close to the high tension leads. The shielding
must be grounded in at least two places. All ground connections must be as short as pos-
sible. It may be necessary to remove the lead from the switch to the coil and replace with
a No. 14 shielded low tension cable being sure to ground the shielding. Care must be used
when shielding so as not to short the coil or switch. Never use a by-pass condenser on
this part of the circuit because it will effect the operation of the motor.

When you have tested to determine the source of motor interference and no clicking was
heard in the speaker, we may assume that the interference is coming from the high tension
or secondary circuit which is possibly the worst source of motor interference. All wires
which run parallel to or within the field of this part of the circuit act as carriers and
should be moved whenever possible, or the high tension wire re-routed. Sometimes the car
manufacturer utilizes the high tension manifold to hold various wires And just removing
them from the manifold will be sufficient. Be careful to keep the high tension lead as far
as possible from the receiver. If after moving the wires, the interference continues, the
high tension lead should be shielded. Care should be used when shielding the high tension
lead to prevent the current from leaking through to ground. To prevent this first cover
the high tension lead with loom, then run this shielding over the loom. The shielding must
be grounded in at least two places (to the coil and motor block or high tension manifold).
When the coil is under the cowl or bulkhead, the high tension lead should run as direct as
possible to the motor compartment. This will sometimes necessitate drilling a new hole
about one-half inch in diameter in the firewall or dash.

I

Due to the electro-magnetic field surrounding the ignition coil, it may be necessary, when,
the coil is under the cowl or bulkhead, to move it into the motor compartment. Mount it on
the motor block as close to the distributor as possible and be sure that a good ground con-
nection is maintained. If it is found necessary to mount the coil over the motor, care
should be taken that it is so mounted as to stay sufficiently cool. New primary wires will
be required and shielded No. 14 low tension ignition cable should be used. Caution: Do not
run these wires close to the high tension lead, but ground them well. ONLY MOVE THIS COIL
AS A LAST RESORT.

In a number of cases,the establishing of a good electrical contact between the motor block,
firewall and frame of the car will eliminate much of the interference. In assembling
automobiles, oftentimes paint or other substances will prevent a good ground connection
from being made between the various metal parts of the car which form the ground circuit.
These poor connections will have no apparent effect on the operation of the car. However,
when a radio receiver is installed, it is especially desirable to maintain all the metal
parts of the car at the same ground potential. This is accomplished by connecting together
with short pieces of shielding the motor block, frame, and firewall and sometimes the body
of the car. Bonding may be particularly necessary on those cars having the motor mounted
on rubber blocks. When bonding the motor to the firewall, use one inch shielding and make
the bond long enough to allow for vibration of the motor.
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Each and every wire, rod or pipe that runs from the motor compartment through the firewall

into the body of the car acts as an antenna to radiate interference and should not be over-

looked. To stop them from radiating, solder a heavy flexible copper conductor to them

close to the firewall, allowing room for any movement of the rods, and then ground each of

these to the firewall. If they are rusty, scrape them clean where contact is made. The

wire conduit that runs to the base of the distributor on some cars should be grounded the

same as other wires or rods.

In some instances, the noise being heard in the receiver will be caused by loose wires at

the headlights, horn or horn button, tail light, stop light, stop light or dome lights.

All connections to these items should be checked to see that the contact surfaces are clean

and all wire connections are tight. _Sometimes the connecting of a, Part #8278, .5 micro-

farad condenser to the hot battery lead feeding one or more of these accessories will have

a decided effect on the ignition noise. This is especially true of the dome light wires

when a roof type antenna is being used.

Any metal parts about the set making imperfect or intermittent contact with each other will
cause noise in the speaker when the car is subjected to a jolt, whether there is any

measurable potential difference between these parts or not. This interference is due to

the instantaneous change in resistance of the receiver to ground that occurs when another

ground conductor touches or is disconnected from the receiver.

To guard against the possibility of such noises, choke wires, speedometer cables, copper

tubes, battery cables or the like should not be allowed to rub on the radio container.

Also, always make sure that the chassis mounting bolts and the bolts that hold the brackets

are securely tightened so that there will be no possibility of the contact resistance to

ground changing.

If the foregoing information is insufficient to give complete suppression of motor inter-

ference, write in detail to the Majestic distributor in your territory or to the Grigsby.

Grunow Company.
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-* 9380 "A' SUPPLY CHOKE COIL

*9367 VIBRATOR ARMATURE ASSEMBLY
Fig. 11

DURO-MUTE POWER UNIT

The Duro-Mute Power Unit of the MAJESTIC Model 116 Auto Receiver is completely housed in

the large metal container located at the extreme right of the receiver (see Figure 12).,

Do not tamper with this unit unless it has proven defective by causing a gradual decrease
in plate voltages and power output.

Should it, at any time, become necessary to inspect or replace the vibrator armature assem-
bly of this unit, the procedure outlined below should be followed:

If the receiver is installed in the automobile, remove it from the firewall by loosening
the clamping screws and sliding it off the supporting brackets.

Take off the top and bottom covers of the chassis container.

Unsolder the red, yellow, blue and black leads from the speaker output transformer (see

Figure 12).

Remove the flexible drive cable from the gang condenser drive pulley, being careful not to
cause any sharp bends or kinks in the cable.

After removing the five screws from the ends of the receiver, lift the container and speak-
er from the chassis, being careful not to place undue strain on the antenna lead wire.

Unscrew the four screws which hold the cover of the Duro-Mute Power Unit in place. The

cover is easily removed by rocking slightly and lifting upward.

The entire vibrator armature assembly is now accessible foi. inspection or replacement.

WARNING:
Do not file the contacts or tamper with any of the adjustments on the vibrator armature
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assembly.
any changes

The guarantee

If the vibrator
necessary

Replace with

If there was
the vibrator

Replace the
ports the

Reassemble
Solder the

Assemble the
to zero, the

Turn on the
that the drive

Replace cover

CAUTION'.

GRIGSBY - GRUNOW CO.
This unit has been carefully adjusted at the factory for
will seriously affect its operation.

on the receiver will become void if the above warning

armature assembly is known to be defective, remove
wires and unscrewing the four large screws marked "A" in

a new part #9367 vibrator armature assembly.

a spacing washer under each of the screws at "A", they
armature assembly is replaced with a new one.

Duro-Mute Power Unit cover, being certain that is fits
filter choke clamp.

the outer container and speaker to the chassis and replace

speaker leads as indicated in Figure 12.

flexible drive cables to the drive pulley so that with
condenser gang wilt be completely unmeshed.

receiver and test for proper operation over the entire
cable operates smoothly and corrdctly.

and assemble receiver to firewall.

Be sure to tighten all nuts and screws securely.

VOLTAGE CHART FOR MODEL 116 AUTO RECEIVER

utmost efficiency and

is not followed.

it by disconnecting the

Figure 11.

should not be used when

snugly and properly sup-

the bottom cover.

the tuning dial rotated

tuning range,also noting

TUBE
PURPOSE
IN CIRCUIT

PLATE
VOLTAGE

SCREEN
VOLTAGE

CATHODE
VOLTAGE

SUPPRESSOR
VOLTAGE

GRID
VOLTS

G57A-S
1st Detector
Oscillator 110 110 15 0 1.4

G58A-S
1st I.F.

Amplifier 180 90 3.5 3.5 ...

G58A-S
2nd I.F.

Amplifier 180 90 3.5 3.5 -.-

G75
2nd Detector
and 1st Audio
Amplifier

135 ... 2.25 ... ...

G89
Power

Amplifier 170 180 0 0 ...

G6 -Z5 Rectifier ... ... 180 ... ...

NOTE: All measurements made from designated points to ground with a 1000 ohm per volt, 300
volt range, D.C. voltmeter, the receiver connected storage battery delivering 6.0 volts at

the battery terminals under load, the condenser gang fully meshed, and no signal supplied
Ito the input of the receiver.

The tubes should be previously tested to assure that they are in good condition.
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NATIONAL COMPANY, INC.

NATIONAL AUTOMOBILE RECEIVER
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Standard Installation Procedure
Top Construction and Factory Antenna List

Car

Top Construction Antenna
Lead-in

LocationWood

Slat
Poultry
Screen

Wire Poultry
Screen

*Auburn V

Buick V

Cadillac V V Front rt. post
Chevrolet V

*Chrysler Imp. 80 All others Imp. 80 All others Front rt. post
*Cord
*DeSoto V V Front rt. post
*Dodge V V Front rt. post
*Duesenberg Special Bodies

Durant V

*Essex Fabric
Ford A V

Ford 1932 V V No lead in

*Franklin V V Front rt. post
Graham V

*Hudson Fabric Club Sdn.
Hupmobile V

Jordan V

LaSalle V V Front rt. post
*Lincoln V Tops ar e Cleared

Marmon V V Front rt. post
*Nash V Front rt. post
Oldsmobile
Packard V

Peerless V V Front left post
* Pierce Arrow . V V Front rt. post
*Plymouth V V Front rt. post
Pontiac
*Reo V V Front rt. post
Rolls Royce
*Studebaker V V Front rt. post
Stutz
Willys-Knight

 These care can be ordered from the car factory equipped with Philco
Traneitone.

By maintaining clearance between the poultry
wire and the metal quarters of the body during the
construction of the car, the car manufacturers have
been able to build in a good car antenna. A few of
the car cactories install a wire antenna in the roof.

Installing an Antenna in Cars with Slat Top
Construction-The headlining should be lowered
from front to back so that a copper screen antenna
can be installed in the roof.

1. Use a good grade of copper screen. No. 14 or
No. 16 mesh, 36 -inches wide is satisfactory and can
be used in practically all installations.

2. Maintain three inches clearance between the
screen and the car body and all metal work in the
top. Cut out a section of the screen to get this
clearance around the dome light.

3. The wiring in the top to the dome light and
switch must be run along the side of the top frame,
then along the top edge of the side of a bow to the
dome light fixture.

4. An 18 -gauge stranded copper, rubber and
cotton covered antenna lead-in should be soldered
to a front corner of the antenna screen. If the Re-
ceiver is to be located on the right side of the car,
solder the lead-in to the right front corner of the
antenna; if the Receiver is to be located on the left
side, the antenna lead-in should be soldered to the
left front corner. It is a good plan to solder or
bond the whole front edge of the antenna screen.

5. The copper screen must be tacked securely so
that it cannot come loose.

6. The headlining and all trim must be carefully
replaced.

Tack the screen to the farthest bow in the rear
that will give three inches clearance from the rear
metal apron. With the edge of the screen lined up
with the bottom front edge of the bow, the screen
is tacked against the face of the bow, close to the
top. It is necessary to tack the screen in this
manner, so that the listing strip used to support the
headlining can be tacked to the face of the bow.

On bows on which the listing strip is not tacked,
it will be quite all right to tack the screen along the
bottom of the bow. Tack the screen to each bow
from the back to the front of the screen. Do not
come closer than three inches to the metal aprons
along the sides and the metal frame above the wind-
shield.

The lead-in should be concealed behind the wind-
shield moulding, or if the front corner post is
hollow, it can be run down the inside of the post.
In a few cases, it may be necessary to bring the
lead-in down through the wind hose along the side
of the corner post.

After the antenna and lead-in have been installed,
test the antenna for grounds. Use a high resistance
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volt -meter and a 45 -volt battery, testing between
the antenna lead-in and the body of the car. Do
not hold the test connections to the antenna and
the car body with your fingers,-as the leakage
across your body will cause a high reading on the
meter.

Having made certain that the antenna system is
clear of grounds and leaks, proceed with replacing
the headlining and trim.

Installing an Antenna in Cars with Poultry Wire
Reenforcement-The poultry wire when cleared of
grounds may be used as an antenna. This may be
done in either of two ways. The top deck may be
removed and the netting cleared where the edges
ground on the car body. The more practical way
is to drop the headlining the entire length of the car
and clear from beneath.

A strip three inches wide is cut from the poultry
wire reenforcement around the four sides. The
poultry screen is then laced securely in place using
double strands of number six waxed linen cord.
Use short lengths of cord and fasten securely. The
poultry wire must be held taut so the top will not
sag. Care must be taken to keep the sharp ends of
the screen bent back so they will not puncture the
padding and the top deck material and will not ex-
tend through the headlining.

On standard installations, the antenna lead-in
must be soldered across the front end of the screen
and brought down the front right corner post. In
cases where the post is solid, the lead-in may some-
times be brought down inside the windshield mould-
ing or down the hollow rubber wind hose which is
used in many cars.

Rearrange the dome light wiring so that there is
a minimum coupling between the wires and the
poultry wire antenna. Test the installation for
grounds, using a 45 -volt "B" battery and a high
resistance voltmeter. Replace the headlining and
trim carefully.

Installing an Antenna in Cars with Fabric Top
Construction-In a few cars, the top padding is
supported by muslin strips stretched over wood
bows. An antenna can be easily installed in these
cars in much the same manner used in cars with the
slat top construction. Instead of tacking the screen
under the bows however, the screen can be placed
over the bows and tacked only at the rear and the
front. Otherwise the procedure is the same.

Installing an Antenna in Cars with Metal
Braces-In case there are metal diagonal braces in
the top, the braces must be freed of grounds or the
efficiency of the antenna will be greatly impaired.

Usually the rear ends of the braces are fastened
to the wood top frame while the front ends are
fastened by means of brackets to the front corner
posts.

Drop the headlining and work from the inside of
the car. Release the front end of the braces. Ream
out the hole in the bracket and use fibre washers
and sleeve bushings to insulate the cross brace bolts
from the brackets.

Usually the dome light is connected to one of the
braces. Disconnect the lead from the brace and
run a new ground to the car body.

When both braces have been insulated, the
antenna can be installed in the standard manner.

Open and Convertible Model Cars-The tops
of the open and convertible models are designed to
fold back. Since the antenna cannot in any manner
interfere with this, a wire antenna is the only prac-
tical one.

Remove the top material and lay it back, leaving
the side flaps in place. Secure a piece of top fabric,
matching that removed, and fasten it properly in
place over the cross ribs and over the side flaps.

Cut a piece of drill cloth or muslin approximately
three inches smaller than the width of the top and
about the length of it. Punch holes in the drill
cloth through which the antenna wire is to be
woven. The holes should be in rows, three inches
apart, parallel to the cross ribs. Space the holes
about ten inches apart in each row. In case metal
bows are used, be sure to space the wires three
inches from each bow.

Use 18 -gauge stranded rubber covered wire and
weave it back and forth through the holes in the
cloth. When completed, the cloth is fastened to the
front and rear bows only.

The antenna lead-in must be brought down in the
rear so the top may be lowered easily.

The top material and all trim must be carefully
replaced. While it is hardly probable that the
antenna is grounded, check it with a voltmeter to
make sure.

Receiver Installation-Install the Receiver on
the inside of the dash, high and as far to the right
as possible. Two sets of clinch -on nuts are pro-
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vided, one set on the back, the other on the left end,
so that the Receiver may be mounted on the dash
in either position. The end mounting will be found
very convenient when a car is equipped with a hot-
water heater and not much room is available for
the Receiver.

Using a template, mark the location of the bolt
holes. Be sure to allow sufficient clearance for the
Receiver. Center -punch and drill three small holes
from the inside of the dash. Then drill again, using
a %-inch drill. This can usually be done from the
engine side of the dash.

In case there is a vacuum tank or other ap-
paratus near where the holes are to be drilled, re-
move the apparatus to avoid damaging it. Smooth
off any burrs or rough edges on the holes. The
paint on the dash around the holes should be
scraped so that there will be good contact between
the Receiver and the dash.

The Receiver which is being installed should be
given a quick operating check as a precautionary
measure. While the Receiver is still on the bench,
remove the front cover plate. Place the plate and
the screws to one side. Remove the corks from the
set of clinch -on nuts which are to be used and then
install the Receiver mounting studs in the Receiver.
Place a 5/16 -inch shake -proof lock washer on the
short end of the stud and screw the bolt into the
Receiver. The bolts should be fastened securely.

Install the Receiver on the dash, placing the large
flat washers on the inside against the padding and
the small washers against the metal side of the
dash. The Receiver must be bolted securely to
the dash.

In the Model "A" Ford, due to the location of
the gas tank, it is necessary to mount the Receiver
on the left side of the dash in the engine compart-
ment.

Speaker-The speaker should be mounted on
the inside of the dash over the steering column or
toward the center. It should be placed high enough
so that it will not interfere with the operation of
any of the pedals or controls.

Using a template, mark the location for the two
bolt holes. Be sure to allow sufficient clearance for
the speaker housing. Center -punch and drill two
small holes from the inside of the dash. Then drill
again, using a 7A6 -inch drill. Install the speaker
and bolt it securely to the dash. The tone control
should be on the right.

In the Model "A" Ford, the Speaker must be
mounted on brackets against the right kick pad.
The brackets should be made up locally.

Bus and Boat Installations-The Model 12 is
designed to operate from a 12 -volt battery and
is intended primarily for buses and motor boats.

In buses the Receiver and speaker will be in-
stalled in the most suitable location. In most in-
stallations, it will be possible to place the Receiver,
speaker and Dynamotor in a metal container
mounted on the baggage rack directly in back of
the driver's seat.

In boats, the Receiver and dynamotor must be
placed in the most convenient location available.
The speaker can be bolted to a locker door or a
wood partition in one of the cabins. The control
unit usually must be located on a partition also.

Control Unit-The control unit has been de-
signed so that it may be mounted in either of two
positions on the steering column. The unit is com-
pact, simple to install, easy to operate and has an
artistic and well balanced appearance. It is shipped
from the factory with two flexible shafts for the
volume control and the tuning control coupled to it,
although they may be removed very easily if it is
ever necessary.

There is a mounting bracket which must be
fastened to the steering column by means of a metal
strap. This bracket should be installed in a hori-
zontal position on the right side of the steering
column, or in a vertical position above the steering
Column. Bend the metal strap around the steering
column without using the felt pad. The round nut
should be on the inside against the column. The
strap should be fitted closely around the column
and lapped over the end.

There are four small holes in the end of the strap.
Cut off the excess strap about %-inch beyond the
hole that is to be used. Ream out the hole to
1/4 -inch.

Place the strap in position around the column
again, this time placing the felt pad between the
strap and the column. Fit the metal bracket against
the column in the position desired, with the planed
surface up. The fastening screw extends through
the bracket and the hole in the strap and engages
the round nut. Tightening the screw draws up the
metal strap so that the bracket is clamped securely
in place. Fasten the control to the bracket by
means of the fillister head screw on the back of the
housing.



OFFICIAL AUTO -RADIO SERVICE MANUAL 93

it

PHILCO RADIO & TELEVISION CORP.

TRANSITONE INSTALLATION and SERVICE BULLETIN FOR MODELS 7, 8 and 12

The volume control and switch knob is on the
left and is connected to the left hand flexible shaft.
The tuning control knob is on the right and is
coupled to the flexible shaft on the right. The
black wire from the rear of the housing is the pilot
lamp lead which must be connected to the Fahn-
stock terminal on the upper front edge of the Re-
ceiver. Dress the two flexible shafts and the wire
neatly along the steering column and then up under
the cowl. The two shafts should be held in place
along the column by clamping them to the bottom
edge of the instrument panel.

The volume control shaft must be fitted in the
sleeve on the left hand side of the upper front panel
of the Receiver. The shaft should be pushed in
until the tip is all the way in the coupling on the
volume control shaft. Fasten the casing by tighten-
ing the set screw on the bottom of the sleeve. This
is inside of the Receiver.

With the volume control and switch knob turned
off (in a counter -clockwise direction) and locked
and with the volume control in the same position,
tighten the bottom set screw in the coupling. Then
rotate the shaft in a clockwise direction and tighten
the other two set screws.

The tuning control shaft -should be fastened in a
similar manner. After dressing the shaft and fasten-
ing it in place, fit the shaft in the remaining sleeve
in the upper front panel, and fasten the casing in
place. The dial should be set at 55 and the con-
denser plates should be fully meshed. Tighten the
bottom set screw, turn the shaft clockwise and then
tighten the other two set screws.

After the flexible shaft is connected, a finer ad-
justment of the tuning condenser can be made so
that the dial is properly lined up. This is done by
tuning the Receiver to a station whose frequency is
known. Check the scale to see how far off the dial
setting is. If it needs changing, remove the face
plate from the control housing. This is held on by
two screws, one at the top and one at the bottom,
which can be reached from the back of the housing.

Hold the tuning control to keep it from turning
and lift the toothed edge of the scale over the teeth
of the drive assembly and turn the dial to the
proper setting. Then allow the dial to drop back
in place so that the teeth on the dial mesh with the
teeth on the drive assembly.

After the steering column control has been in-
stalled and the flexible shafts connected, replace the
front cover plate on the Receiver.

Dynamotor-The Model EA Dynamotor is sup-
plied as standard equipment with all Model 8
Receivers and the Model EC with the Model 12
Receivers. The Model 7 will be furnished with the
Model EA Dynamotor in place of batteries when
specified, or the Model EA can be ordered as a
replacement unit for the Model 3 and Model 7
Receivers sold previously with batteries. The
Model EA is for operation on 6 volt battery
systems; the Model EC on 12 volt battery systems.

The dynamotor housing or box can be conven-
iently located in the floor of the car. Simply cut
a hole 6% by 8%6 inches in the floor and drop the
box in place from the top. Fasten the flange to
the floor by means of screws or bolts.

It will be necessary to drill a hole in the end of
the box for the battery cable. The tapered rubber
bushing must be used over the hole to make it
water -proof.

Model EA Terminal Arrangement
70 REMOVED WHEN USED WITH

MODEL 'V OR MODEL '3"

0 0

5+ SCREEN II* HIGH VOLTAGE _A: A*
FRONT

GROUND LEAD

CONNECT TO A. OR A -

TO AGREE WITH GROUNDING

ON CAR BATTERY

FIG. 1

When the Model EA is used with the Model 7
Receiver the blue lead must be connected to the
"B+" High Voltage terminal and the green lead
to the "B+" Screen terminal. The black -white
lead must be connected to the relay switch which
controls the operation of the dynamotor.

Looking at the top of the relay with the mount-
ing bracket nearest the observer, the terminal on
the side opposite the bracket must be connected to
the car battery through a 15 ampere fuse. The
terminal on the right must be connected to the "A"
terminal on the dynamotor that corresponds with
the live (non -grounded) side of the car battery.
The remaining terminal on the left must be con-
nected to the black -white lead of the battery cable.
The relay should be mounted on the frame of the
car near the car battery. The ground connection
on the dynamotor and the shield on the cable must
be connected to the other "A" terminal.

The dynamotor box must be grounded to the
frame of the car by means of a heavy copper braid.
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When used with the Model 8 Receiver, remove
the two small fixed resistors at the left end. of the
terminal panel.

Connect the white -black lead to the "A" terminal
on the dynamotor that corresponds with the live
(non -grounded) side of the car battery. The
ground lead on the dynamotor must be connected
to the remaining "A" terminal. The cable shield
must also be connected to this terminal.

Connect the blue lead to the "B -F" High Voltage
terminal. The dynamotor box must be grounded
securely to the frame of the car by means of a
heavy copper braid.

When the Model EA is used with the Model 3
Philco Transitone Receiver, remove the two re-
sistors at the left end of the panel. The ground
lead from the filter condenser must be removed
from the ground terminal and must be spliced out
and connected to the B+ Screen terminal.

The "B-" lead, the black lead which is grounded
at the rear end of the dynamotor, must be removed
from ground and must be spliced out and connected
to the B+ Screen terminal also. This terminal
now becomes "B-". Connect the blue -white lead
to B+ High Voltage terminal and the green -white
to B+ Screen terminal.

The relay switch must be used to control the
dynamotor. With the relay in the same position
as described above, the middle terminal must be
connected to the car battery through a 15 amp.
fuse. The terminal on the right must be connected
to the "A" terminal on the dynamotor that corre-
sponds with the live (non -grounded) side of the
car battery. The remaining terminal on the left
must be connected to the black -white lead of the
battery cable. The relay should be mounted on
the frame of the car near the battery. The ground
connection on the dynamotor and the shield on the
cable must be connected to the other "A" terminal.

The dynamotor box must be grounded to the
frame of the car by means of a heavy copper braid.

The Model EC Philco Transitone dynamotor
must be used only on a 12 volt battery system.

Connect the white -black lead to the "A" terminal
on the dynamotor that corresponds with the live
(non -grounded) side of the car battery. The
ground lead on the dynamotor must be connected
to the remaining "A" terminal. The cable shield
must also be connected to this terminal.

Connect the blue lead to the "B+" High Voltage
terminal. The dynamotor box must be grounded

securely to the frame of the car by means of a
heavy copper braid.

Battery Box-The battery box is designed so
that it can be installed in the floor of the car or
suspended from it. In either case, check the loca-
tion carefully so that there is sufficient riding clear-
ance between the box and all the tie rods, braces,
etc., on the chassis when the rear springs are de-
pressed. Don't put the box too close to the exhaust
pipe or the propellor shaft.

To install the box in the floor, after the proper
location is found, cut a hole 101/4 x 8% in the floor
boards and drop the box in the hole so that it is
supported by the flanges.

Drill two holes in the side of the box, a 9/16 -inch
hole for the small "A" cable bushing and a 34 -inch
hole for the "A -B" cable bushing.

Fasten the box to the floor by means of four
No. 8 3/4 -inch wood screws. The holes for these
screws are punched in the flange of the box but are
covered by the cork gasket. These can be located
and the cork punched out, before the box is
installed.

When installing the box beneath the floor, after
the proper location is found, drill two holes in the
floor, 5/16 -inch, for wood floors and 1/2 -inch for
metal floors. The flat bolt strap can be used as a
template for drilling the holes.

After the holes are drilled, place this flat strap on
the floor over the holes and push the long carriage
bolts through from the top.

Holes must be drilled and the cable couplings in-
stalled, three Philco dry "B" batteries, P-302,
placed in the box and connected,-and all cable
connections made to the fuse mountings. Then the
lid must be screwed down tightly, so that the entire
box is water -tight.

Push the battery box up against the floor with
the bolts extending through the square holes in the
flange. Put the box support on' next, with a bolt
passing through the hole in the end. Run a nut up
on both bolts and slip the slotted end of the sup-
port over the other bolt and nut. After tightening
both nuts, put on a lock nut and a cotter pin in the
end of each bolt.

The battery box is shipped from the factory with
a cardboard liner inside it. This liner must be left
in the box. After the cable couplings are installed,
place three P-302 Philco dry "B" batteries in it and
connect them in series. The battery cable should
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then be cut off at the proper length and connections
made to the fuses and batteries.

The blue -white lead must be connected to
B+135 volts and the green -white lead to B+671/2
volts. The black -white wire is the "A" lead which
must be connected to the ten -ampere fuse and from
there, a single lead which is supplied, must be run
to the car battery. "B"- of the batteries must be
connected through the one -ampere fuse to the bat-
tery side of the ten -ampere "A" fuse.

The bakelite fuse mountings should be screwed
to the wood hold-down which is placed over the
batteries. Before the lid is put on, the flaps of the
liner should be folded over the hold-down.

Three heavy duty Philco. batteries, P-308, can
be used in place of the standard size batteries and
will give relatively longer life. Use the large box
and lid (04585) and place one battery in upright
and the other two on their sides with the terminals
in the center. Pack the batteries to prevent bump-
ing around.

Cable Connections-MODEL 7-The speaker
and battery plugs must be connected in their re-
spective sockets on the front panel and the ground
tabs from the cable shields grounded under a screw
head. The cable should be dressed and fastened
in place.

The battery cable should be run down in back of
the right kick pad and then through the floor and
along the frame to the "B" battery box or dyna-
motor. It should be clamped in place securely.

Cable Connections-MODELS 8 and 12-The
speaker and battery cables and the antenna lead
are all formed in a one piece cable and are totally
shielded. Connect the battery plug (female) to
the socket on the Receiver. The speaker plug is on
the end of the cable and must be connected to the
socket on the side of the speaker housing. Ground
the shield pigtails on these cables on the speaker
and Receiver housings.

The antenna lead is the next leg of the cable.
Connect this to the antenna lead-in as close to the
corner post as possible. Solder and tape the splice
and then ground the shield pigtail on the bottom
edge of the instrument panel. For best results, the
shield should extend up into the corner post.

The shielded black -white lead must be connected
through the 15 amp. fuse to the live side of the
storage battery and the shielding grounded to the
frame of the car or to the grounded terminal of the
battery.

The Model 8 is for operation on 6 volt battery
systems,-the Model 12 on 12 volt battery systems.

The end of the cable must be run to the dyna-
motor and connected properly. The black lead, the
cable shield, must be grounded to the terminal
panel. Keep the cables out of the motor compart-
ment.

Suppression-The standard spark plug resistors
4531 can be installed on the plugs in most cars.
Likewise the standard distributor resistor 4546 can
be used in the distributor head in most cases.

On cars such as the Buick, where the standard
spark plug resistor cannot be used, the special screw
type resistor 4851 should be used. In a few cars, it
will be necessary to use it at the distributor head
also. When using the latter resistor, be sure it is
as near as possible to the end of the lead.

Standard suppression calls for the use of one
resistor on each spark plug or in the plug end of
each lead and one resistor at the distributor -in the
high tension coil to the distributor lead.

In the case of a two coil system, two resistors are
necessary, one in each high tension coil lead at the
distributor. When dual ignition is used, each spark
plug must be equipped with a resistor.

There are numerous exceptions to the above. If
the radio installations are carefully made, it will be
possible in many Buick and Cadillac installations
to do without the spark plug resistors, using only
one resistor in the distributor head. On the new
Ford V-8, no resistor is used in the distributor head.

In addition to the standard use of resistors, two
4522 Condensers are also required, one on the brush
side of the generator cut-out, the other on the bat-
tery terminal of the ignition coil.

When installing an interference condenser, con-
nect the lead to the apparatus terminal. The
bracket of the condenser must be bolted to the
engine or some other grounded metal part of the
chassis.

The use of resistors on the spark plugs and dis-
tributor head, and of condensers on the coil and
generator, is termed standard suppression and is
required in most installations.

In a great many cases, when radio installations
are made by the car factories, radio spark plugs
are used. These are regular spark plugs with the
resistor unit built in the plug and sealed. In addi-
tion to making a very neat installation on the
motor, their performance is entirely satisfactory.
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Plugs of this character are invariably marked
"radio." Don't install the standard resistors on
plugs of this type.

Peening the Rotor Arm-Quite frequently it is
necessary to peen the rotor in the distributor in
order to reduce the gap between the rotor and the
high tension contacts. The gap should be held to
about .004 inches maximum, but care should be
taken that the rotor does not brush any of the con-
tacts.

Place the rotor on a flat steel block and hammer
the end of the rotor carefully with a small ma-
chinist's hammer. Repeat this operation until there
is just sufficient clearance between the rotor and
the contacts. Using a file, dress the end of the
rotor to its original shape. If a double end rotor
is used, both ends should be treated alike, com-
pleting the operation first on one end, then the
other.

Extreme caution should be used in this operation
so that the distributor will not be damaged. Never
pass an installation if the rotor brushes the con-
tacts, as this affects the timing.

On the Ford V-8, the rotors cannot be removed
easily, so instead of peening the rotors, build them
up with solder.

Shielding-In the past, a great number of serv-
ice men were prone to shield the high tension leads
indiscriminately. This gave rise to numerous com-
plaints on the car performance.

There is no need for shielding the high tension
leads. The only possible exception to this is when
the coil is mounted on the instrument panel. Re-
locate the high tension cable if necessary, so that
it goes direct from the coil through the dash. Shield
the lead by covering it with a standard length of
shielded loom,-L-1387.

Shielding-Antenna Lead-All Receivers are
now wired with a shielded antenna lead. This must
be spliced to the antenna lead-in as close to the
corner post as possible. Avoid all excess slack.
It is advisable to continue the shielding up into
the corner post for an inch or so. Ground the
shielding at the corner post.

Additional Suppression-The intense high fre-
quency field present under the hood is sometimes
carried beyond the dash by pipe lines, rods and
wires. To prevent this, some precautions are nec-
essary.

In case of severe motor interference, isolate the
high tension leads from the rest of the car wiring.
Remove the low tension wires to the coil, horn
wires or other cables from the high tension mani-
fold.

Additional interference condensers may some-
time be needed on fuse blocks, on the ammeter, or
possibly on the dome light lead where it enters the
front corner post. It is more important to by-pass
the dome -light lead at the corner post than to con-
nect the condenser to the ignition coil in some in-
stallations.

Always connect the "A" lead to the car battery.
Unnecessary interference will be encountered if the
"A" lead is connected elsewhere.

Occasionally it will be necessary to bond the dash
to engine block. Use heavy copper braid for this,
bolting the braid to both the dash and the engine
block.

Use a smaller copper braid for bonding rods and
pipe lines, fastening the braid to the dash with self
tapping screws, and soldering the other end to the
parts to be bonded. Keep all bonds as short as
possible, but allow sufficient slack so as not to inter-
fere with the operation of choke rods, etc.

Adjusting the R. F. Padding Condensers-In
order to obtain the maximum results from the radio
installation, the first and second R. F. padders
should be adjusted after the installation is com-
pleted. This should not be attempted except by a
competent service man.

It will be necessary to remove the front cover
plate and to set up a good oscillator capable of
generating a signal of approximately 1400 K. C.
The Philco Oscillator, Model 095, can be used
very satisfactorily for this adjustment as well as
all other adjustments on the Receiver. Connect a
six foot lead to the oscillator output terminal,
simply dropping it over the back of the seat, and
turn on the oscillator. Turn on the Receiver and
tune to approximately 140 on the Receiver scale.
Adjust the oscillator frequency to 1400 K. C. When
using the Philco oscillator, set it for the 175 K. C.
range and use the eighth harmonic. Turn on full
volume on the Receiver and adjust the output of
the oscillator until the signal is barely audible.
Tune the Receiver sharply to the signal and then
adjust the first R. F. padder. This is the one
mounted to the extreme right on the condenser
housing. Adjust this for maximum signal and then
proceed with the second padder, the one in the
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center. Use only the standard fibre padding
wrench. Replace the front panel and the adjust-
ment is completed.

Service-Philco Transitone products are de-
signed and built to give the greatest owner satis-
faction possible. Don't jeopardize the performance
or the name of these products by poor service or
the use of other than genuine parts.

Lack of knowledge of the product, incorrect pro-
cedure, careless workmanship, lack of courtesy in
dealing with the customer or an inadequate stock
of replacement parts, tubes, batteries and testing
equipment will result in poor service and in actual
loss in business.

Learn everything possible in connection with the
Receiver and the correct installation procedure.
Give the customers more attention than they ex-
pect. Don't tolerate rudeness on the part of the
installation station employees. See that you have
a complete stock of all Philco Transitone parts re-
quired for prompt service in case it is needed.

Don't overlook the replacement tube and battery
business. There is a Philco tube or battery for
every purpose. Always have enough on hand.
There is also a growing market for suppression
material. Every motor radio needs suppression
material to complete the installation and make it
satisfactory. Philco Transitone installation sta-
tions should get this business.

Installation stations should also find a good
market for the dynamotor, to be used with other
Receivers as well as the former Philco Transitone
models. All this extra business is within the reach
of any good installation station that renders pro-
ficient service.

Special Adjustments-In order to render pro-
ficient service, the installation station must be able
to make the proper adjustments to the Receivers
whenever they are needed. This is impossible with-
out the use of a good service oscillator. The best
and most economical oscillator for this work is
the Philco Oscillator, Model 095. Complete infor-
mation and instructions for its use can be had on
request from your Philco Transitone distributor or
from the service department at the factory.

The adjustments should be made as follows:

Intermediate Frequency or I. F. Stages-Re-
move the grid clip from the detector oscillator tube
and connect the output of the oscillator to the con-

trol grid. The detector oscillator is the second tube
from the right.

With the Receiver and oscillator turned "on", set
the oscillator for 175 K. C. Adjust the oscillator
attenuator so that the signal is barely audible with
the Receiver volume control turned on full. If the
oscillator is equipped with an output meter, con-
nect the meter. and adjust the attenuator so that a
half scale reading is obtained.

Using a Philco 3164 fibre wrench, adjust the
second I.F. condenser. This is numbered on
figs. 3 and 5 and 0 on figs. 4 and 6.

The correct adjustment is obtained when the
strongest signal is heard in the speaker or the
maximum reading is secured on the meter.

Next adjust the secondary and primary I.F.
condensers. These are CI and Q respectively on
figs. 3 and 5 and 0 and ® on figs. 4 and 6.

Disconnect the oscillator and reconnect the clip
to the control grid.

High Frequency Compensator-Connect the
output of the oscillator to the antenna lead and the
housing of the Receiver. With the Receiver turned
on and the oscillator set for 175 K. C., tune the
Receiver to 1400 K. C., the eighth harmonic of 175
K. C., and adjust the third padder on the tuning
condenser for maximum signal. This is the one on
the extreme left of the housing. The purpose of
this adjustment is to line up the condenser so that
1400 K. C. is tuned in at 140 on the scale when the
scale is set properly.

It may be necessary to adjust the first two com-
pensators on the tuning condensers at 1400 K. C.,
in order to get a strong enough signal through.

R. F. Compensators-After the detector oscilla-
tor has oeen padded at 1400 K. C., adjust the first
and second R. F. Condensers on tuning condenser
at 1400 K. C.

Low Frequency Condenser-Now tune the Re-
ceiver to 700 K. C. and adjust the condenser afi on
figs. 3 and 5 and (n on figs. 4 and 6. During this
operation the tuning condenser must be shifted and
the compensators must be adjusted to bring in the
maximum signal.

After this has been done, check the adjustment
of the high frequency condenser at 1400 K. C.
again.
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Model EA Dynamotor Wiring Diagram
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GROUNDING OF CAR BATTERY

FIG. 2

Table 1-Resistor Data

Nos. on Figs. Nos. on Figs. Resistance
Color

3 and 5 4 and 6 (Ohms) Body Tip Dot

C)
*
@

@
® @

..
@

0 @ @
@ @

@
@
@
..

® 0
@0 0

@ @
@® 0

@ @

2.7
7

30
225
500
700

5,000
20,000
50,000
99,000

490,000

Green
Red
Green
White
Yellow

wire resistor
a a

" u

il If

u a
a "
Black
Black
Black
White
White

Red
Orange
Orange
Orange
Yellow

Table 2-Condenser Data

Nos. on Figs.
3 and 5

Nos. on Figs.
4 and 6

Capacity
(Mfd.)

Color

0
@ 0
0 @

0
1 @

C:) @
@

0

0
0 @
0 0

0
®

® ® @0
@

See Note 1
..

.00025

.0007

.001

.00125

.002

.01

.05

.25

.25, .5
.25, .25, .5
.25, .5, 20.0

Yellow
White and Yellow
Green and White
Blue and Orange

Blue
Black Bakelite
Black Bakelite

Metal Can
Metal Can
Metal Can
Metal Can
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TRANSITONE INSTALLATION and SERVICE BULLETIN FOR MODELS 7, 8 and 12

2"DETECT011
SOCKET I F SOCKET

0 @CIO ©

00® 000000 Q 0
GO CAD 0® O9 a O1
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FIG. 5 ---Model 7-Chassis
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FIG. 6-Models 8 and 12-Chassis
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TRANSITONE INSTALLATION and SERVICE BULLETIN FOR MODELS 7, 8 and le

Replacement Parts Models 7, 8 and 12
Models

8-12 Model 7
Figs. Nos. Figs. Nos.

4-6 3-5 Description Part No.

iQ 0 Resistor (5,000 Ohms) 6096
(D Antenna Coil 04348
C) Resistor (99,000 Ohms) 6099
C) Tuning Condenser Assembly 04308
C) Condenser (.05 Mfd.) 3615 -AG

Condenser (.05 Mfd.) 3615 -AN
Oo C) Compensating Cond. (Part of

Tuning Condenser)
O Condenser (.05 Mfd.) 3615 -AE

Resistor (500 Ohms) 6977
Qe (D Detector Transformer 04509
QQ C) Compensating Cond. (Part of

Tuning Condenser)
C) Resistor (2.7 Ohms) 6511

Condenser (.25, .5 Mfd.) 04959
See Note 1 (.25, .25, .5 Mfd.).. 05622
Condenser (.25, .5, 20. Mfd.) 04354
Compensating Condenser 04000-A
Oscillator Coil 04508

03 Condenser (.0007 Mfd.) 4520
Resistor (5,000 Ohms) 6096
Compensating Cond. (Part of

Tuning Condenser)
Compensating Condenser
Condenser (.0007 Mfd.)
First I.F. Transformer
Condenser (.05 Mfd.)
Resistor (490,000 Ohms)
Compensating Condenser
Resistor (500 Ohms)
Resistor (225 Ohms)
Resistor (20,000 Ohms)
Resistor (20,000 Ohms)
Second I.F. Transformer
Resistor (99,000 Ohms)
Resistor (99,000 Ohms)
Compensating Condenser
Condenser (.00025 Mfd.)
Resistor (490,000 Ohms)
Switch (See Note 2)
Condenser (.00125 Mfd.) 5886
Condenser (.001 Mfd.) 5215
R.F. Choke 04342
Condenser (.00125 Mfd.) 5886
Condenser (.001 Mfd.) 5215
Condenser (.25 Mfd.) See Note

3 04360
Resistor (50,000 Ohms) 6098
Resistor (50,000 Ohms) 4237
Audio Choke 6602
Audio Choke 5930
Condenser (.01 Mfd.) 3903-Y
Volume Control (Note 2) 7322
Volume Control 6109
Input Transformer 6582

Resistor (700 Ohms) 6443

0
32

04000-R
5863

04352
3615 -AK
6097

04000-D
9042
6107
6650
6649

04353
6099
6099

04000-A
3082
6097

Models
8-12

Figs. Nos.
4-6

Model 7
Figs. Nos.

3-5 Description Part No.

Pilot Lamp 4567
Resistor (7 Ohms) 5110
Condenser (.002 Mfd.) 6583
Tone Control 05366
Output Transformer 2565
Output Transformer 2598
Cone and Voice Coil 02823
Field Coil Assembly (6V) 02794
Resistor (30 Ohms) 7155
1 Amp. Fuse 4540
10 Amp. Fuse 5676
15 Amp. Fuse 7227
Field Coil Assembly (12V) 02688
Battery Cable (Model 7) 04416
Battery Cable (Model 8-12) 05419
Plug (Model 7) 4539
Cap (Model 7) 4885
Plug (Model 8) 7122
Cap (Model 8) 7123
Fibre Wrench 3164
Control Unit Assembly 04343
Control Housing Cover 6030
Key (Interchangeable) 6091
Speaker Extension Cable 02984
Spark Plug Resistor 4531
Distributor Head Resistor 4546
Special Resistor (Screw Type) 4581
Interference Condenser 4522
Philco I. F. Oscillator... Model 095
Type 36 Tube 5582
Type 38 Tube 5584
Type 41 Tube 6446
Knobs. 5166
Receiver Housing 17.1058

Speaker Housing 2710
Dynamotor Complete-Model

EA 05388
Dynamotor Complete-Model

EC 05424
Dynamotor Only 6V 6651
Dynamotor Only 12V 7165
Dynamotor Filter Choke 6658
Dynamotor Filter Condenser. 05386
Dynamotor Housing 6655
Large Battery Box (Complete) 04585
Small Battery Box (Complete) 04581
Receiver Studs 6122
Shielded Loom L-1387

18' Volume Control Shaft 6351
18' Tuning Control Shaft 6352
32' Volume Control Shaft ...6128
32' Tuning Control Shaft 6129
48' Volume Control Shaft 6298
48' Tuning Control Shaft ..6299

120' Volume Control Shaft 6355
120' Tuning Control Shaft 6356

NOTE 1-In some Receivers, 04959 is replaced by 05622. ® is omitted and a .25 Mfd. section of 05622 is used in its place.
NOTE 2-Switch @, in fig. 4 is integral part of volume control C), part No. 7322.
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PHILCO TRANSITONE MODEL 5
The Philco Transitone Model 5 is the latest Philco

development in automobile radio. It is a powerful and
extremely compact superheterodyne having many of the
features of the larger auto radio Receivers.

The Receiver, Speaker and the new Full Wave Philco
Vibrator are all housed in a single shielded container de-
signed for quick installation on the dash of the automobile.
The arrangement is particularly adaptable for small cars
and for cars already equipped with a heater. The full
powered, electro-dynamic speaker is mounted in the bot-
tom of the housing so as to afford excellent tone quality
and volume without the necessity of using a speaker as a
separate unit.

All the tubes used are the latest Philco high -efficiency
tubes, des'gned especially for automobile radio. Several
of these tubes each perform the functions which formerly
required two and three tubes, thereby effecting a great tube
economy, reducing the number of tubes necessary for satis-
factory operation, and reducing the amount of current
taken from the car battery to the very minimum.

Philco's system of automatic volume control is used to
give that smooth, elastic control which counteracts fading
while driving along, and prevents blasting of local stations.

The new Receiver is All Electric, operating entirely
from the car storage battery. The new Full Wave Philco
Vibrator is built in as an integral part of the Receiver.

This Receiver is destined to be one of the most popular
models we have ever offered to the public and will meet
with instant approval from everyone as soon as it can be
seen and heard. Ease of installation will enable service
stations to cut their costs and speed up installations. Cus-
tomers will wait for their cars while the installation is
being made, since the average installation will he made in
only a fraction of the time formerly required.

THE NEW MODEL 6F
The Model 6 with the latest improvements becomes the

Model 6F. The new features are entirely for your benefit,

Greater ease of installation and service is accomplished,
cutting the installation time practically in half.

The Model 6F is now a two-piece unit instead of hav-
ing the customary three pieces. The new improved full
wave EF Vibrator is securely attached to the side of the
Receiver housing. Drilling three holes for the Receiver
and installing it, automatically takes care of the Vibrator
installation.

Connections, too, are much more simple. The batter
cable plugs into the Receiver receptacle, while a leg of the
cable connects by a plug to the Vibrator unit. Just one
lead to connect to the battery and the antenna lead. Install
the Receiver and connect the cable.

If the Vibrator requires servicing, remove four screws
from the lid and the Vibrator lifts right out of the hous-
ing. The only service it, should ever require will be either
a replacement tube or a replacement Vibrator unit. Don't
ever attempt to adjust the Vibrator.

The circuit arrangement of the Vibrator is shown in the
schematic, Fig. 3.

MODEL EG VIBRATOR
The Model EF Vibrator is a part of the Model 6F

Receiver. Its counterpart for "B" battery replacement
service is the Model EG Vibrator. Instead of being con-
nected with a cable and plug, it is equipped with a terminal
panel for easy installation.

When used as a replacement unit for "B" batteries,
simply install in the old "B" battery box or in any place
that is convenient and where the Vibrator will not he
exposed to water and dirt. The installation is easy, hut at
the same time permanent.

Simplicity in construction insures freedom from trouble
and efficient operation. Cut disc tungsten points eliminate
any possibility of troubles from contacts. Full wave recti-
fication with the 84 rectifier tube developed especially for
this type of service is used to give a smooth flow of power.
Complete filtering eliminates all hum.

Schematic and Base Arrangement of Philco Tubes used in Models 5, 6, 7, 8, 9, 12
Philco Transitone Receivers

H H H N
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SYMBOLS-H = Heater, K = Cathode, G = Grid, P = Plate, D = Diode Plate.
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FILTER CONDENSER 30-4017
C) on Figs. 1 and 2

There are five sections in this filter con-
denser, all terminated with wire leads. The
two green leads connect to the .1 mfd. section,
which is used for coupling the plate output of
the 75 tube to the grid of the 41 tube.

The remaining four sections are all
grounded to the can on one side. The white
leads connect to two .25 mfd. sections. The
first section is connected to the cathode of the
6A7 tube. The second section is connected to

' the screen of the 78 tube.
The red lead from the .5 mfd. section is

connected to the B+ side of all the plate cir-
cuits. A 20 mfd. section terminates in a black
lead, which in turn is connected to the cathode
of the 41 tube.

FILTER CONDENSER 30-4010
C) on Figs. 1 and 2

This condenser consists of two sections, a 4
mfd. section and an 8 mfd. section. both of
them grounded on one side.

The 4 mfd. section terminates in a red lead,
which is connected to the cathode of the 84
tube. The 8 mfd. section terminates in a green
lead, which is connected between the two
chokes in the rectifier filter circuit.

O

4c7-.\"vvl-t-1

FIG. 1

NOTE.- The first condensers (30-
4017) were made up having five sec-
tions. The .1 mfd. section has now
been removed from the can and this
section replaced with a .006 mfd. con-
denser (Part No. 30-1001). This con-
denser is located in the chassis adjacent
to the grid terminal of the 41 tube
socket.

MODEL 5

FIG. 2
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No. on Fig,
1 and 2 Description

Antenna Transformer
Tuning Condenser

ndenser (.05 mfd.)
Filter Condenser (.25; .25; .5; 20 mfd.)
Resistor (200 ohms)
Resistor (1300 ohms)

scillator Coil
ondenser (.00025 mfd.)

®-Resistor (15,000 ohms)
EPadder
Padder
First I. F. Transformer
Padder

ondenser (.5 mfd.)
Resistor (1,000 ohms)
Resistor (10,000 ohms)
Padder
Second I. F. Transformer
Resistor (1,000,000 ohms)
Padder

ondenser (.05 mfd.)
ondenser (.00025 mfd.)

ndenser (.0005 mfd.)
Resistor (100,000 ohms)
Volume Control and Switch
Resistor (32,000 ohms)
Resistor (250,000 ohms)
Resistor (500,000 ohms)
Resistor (700 ohms) ,
Resistor (400 ohms)

ondenser (.006 mfd.)
tput Transformer

one
Field Coil
Pilot Lamp
Resistor (7 ohms)
Fuse, 15 A.

MODEL 5 PARTS LIST
No. on Fig.

Part No. I and 2 Description Part No.
32-1084 R. F. Choke (Low voltage) 32-1083
31-1019 Ce--Condenser (.5 mfd.) 30-4015
30-4020
30-4017

ondenser (.05 mfd.)
0 Resistor (200 ohms)

30-4020
7217

7217 0 Vibrator 38-5036
8267 O Resistor (200 ohms) 7217

12-1085 0 Transformer 32-7030
3082 0 ondenser (.006 mfd.) 30-1002
6208 0 ondenser (4 mfd.; 8 mfd.) 30-4010

04000-S Filter Choke 32-7026
04000-J 0 R. F. Choke (High voltage) 32-1078

32-1086 O Resistor (250,000 ohms) 4410
04000-Y Control Shaft (Tuning) 28-8006

30-4018 Control Shaft (Volume) 28-8007
33-3017 Tube Kit 34-3006

4412 75 Tube 8002
04000- D 78 Tube 8315

32-1087 41 Tube 6446
4409 84 Tube 34-2001

04000-M 6A7 Tube 34-2002
30-4020 Dial 27-5006

3082 Antenna Lead L-1594
3910 Battery Cable (Bat. end) 38-5124
6099 Battery Cable (Rec. end) 38-5123

33-5009 Fuse Housing 28-1269
3525 Male Cap (Fuse) 28-1270
3768 Contact (Fuse) 27-7133
6097 Washer 27-7132
6443 Spring 28-8009

33-3016 Fuse Insulator 27-7131
30-1002 Antenna Male Cap 28-1270
32-7005 Contact (Antenna) 28-7133
36-3027 Spark Plug Resistors 4531

9013 Dist. Resistors 4546
6608 Screw Type 4851
7155 Interference Condenser (1 mfd.) 4522
7227 Interference Condenser (M mfd.) 30-4007

MODEL EF FULL WAVE VIBRATOR
(Used With Model 6F Receiver)

0-11

;70

0

_J

84

TO sw,tcri OR RELAY
FIG. 3.

The Model EF takes the place of the EB dynamotor. The cable
connection between the Vibrator and the Model 6F completes the
installation of the Vibrator. Terminal 1 is connected directly to the

0

D 4(3 03

GnouN 20 01

RELAY

SATTER.",

OU7310E VIEW OF PLUG 

6-4.

main battery lead. Terminal 2 is the cable shield. Terminal 3 is
connected to the Radio switch. Terminal 4 is the B+ high voltage
lead and is connected directly to the plate circuits.

MODEL EF-PARTS LIST
No. on Fig. 3 Description Part No. No. on Fig. 3 Description Part No.

0 ondenser (.5 mfd.) 30-4015 O ondenser (.006 mfd.) 30-1002
0
O

R. F. Choke (Low voltage)
ondenser (.5 mfd.)

32-1083
30-4015

O
0

ondenser (4 mfd.; 8 mid.)
Filter Choke

30-4010
32-7026

O Vibrator 38-5036 R. F. Choke (High voltage) 32-1078
O Resistor (200 ohms) 7217 84 Tube 32-2001
O Resistor (200 ohms) 7217 Battery Cable (Model 6F) 41-3017
0 Transformer 32-7030
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MODEL 5 ADJUSTMENTS
Become thoroughly familiar with the adjustment pro-

cedure and the location of the padding condensers before
starting to adjust a Model 5 Receiver.

Furthermore, don't attempt to make the adjustments
using a make -shift oscillator. The modern radio depends
on critically tuned circuits for its exceptional performance.
It is nothing short of gross carelessness to try to adjust
these delicately tuned circuits using unstable oscillators
which are incapable of being calibrated accurately.

Use a Philco 095 oscillator, or if your service depart-
ment is fortunate enough to have one, the new Philco
Signal Generator 048.

NOTE.-United Motors Service Stations, see U. M. S.
Service Manual.

The intermediate frequency used is 460 K. C. Set up
the oscillator or signal generator for this frequency.

Disconnect the grid lead from the 6A7 tube. Then
connect the test lead to the grid of this tube and ground
the shield on the Receiver housing. Use the fibre adjust-
ing wrench 3164 for all adjustments.

Padder 10. Turn the adjusting nut in until tight.
Then back off one full turn. Leave this condenser in this
position until the last step.

Padder 11. This is the first I. F. primary condenser.
With the Receiver and oscillator turned on and the oscil-
lator set for 460 K. C., turn the Receiver volume control
on full and adjust the oscillator attenuator. Then adjust
the padder for maximum signal in the loud speaker.

Padder 13. This is the first I. F. secondary condenser.
Adjust the attenuator so that the signal is barely audible.
This should be repeated with each adjustment if necessary.
Adjust the padder for maximum signal in the loud speaker.
Repeat this procedure in the next two adjustments.

Padder 17. This is the second I. F. primary condenser.
Padder 20. This is the second I. F. secondary condenser.
Remove the oscillator connections from the 6A7 tube

and reconnect the Receiver grid lead to this tube. The
oscillator setting must now be changed to 1500 K. C.

The Receiver volume control must be turned on full,
the oscillator lead connected to the antenna lead-in and
the shield to the Receiver housing. To obtain the correct
setting of the tuning condenser, open the plates as wide
as possible. Place a piece of paper on the stator plates and
then turn the rotor in until it strikes the paper.

Oscillator padder. This is the padder on the second
section of the tuning condenser (section nearest drive
mechanism). Adjust for maximum signal.

Antenna Padder. This is the remaining padder on the
tuning condenser. Remove the paper from the tuning
condenser and set the condenser and oscillator for 1400
K. C. Adjust the padder for maximum signal.

Low Frequency Padder 10. Set the oscillator for 600
K, C. and tune the Receiver to this frequency. Adjust the
padder for maximum signal. After completing these opera-
tions, repad the antenna padder at 1400 K. C.

Model EG Vibrator-Continued from Page 1
The terminal panel provides for the following connec-

tions:
A t terminal for control, connecting to the control

relay.
-1-11 terminal, 180 volts to 200 volts for the "B" lead

to the Receiver.
INT-FB terminal, an intermediate voltage for Receiv-

ers requiring a tap voltage.
-B terminal, for Receivers requiring this lead. Nor-

mally it is not grounded. This, however, can be accom-
plished by strapping to the GND terminal.

GND terminal for grounding the chassis.
Complete instructions for installing are packed with

each Vibrator.

USING THE EA DYNAMOTOR
Many Dealers and Service Stations have built up a

profitable business selling and installing the EA Dyna-
motor for replacing "B" batteries and other power devices.
A bit skeptical at first, they soon realized the market for
this dynamotor and since then, repeat orders have come
in, in nice volume. Intended primarily for use with the
Model 3 and Model 7 as a battery replacement, service
men have been quick to adapt it to all other makes of
battery operated car radio.

The installation instruction label is pasted to the inside
bottom of the dynamotor housing, where it can be seen
by anyone making the installation. It is vitally important
that these instructions be carried out in detail.

Since the EA was first placed on the market, an ad-
ditional filter condenser has been placed on the "B+"
lead. This condenser, 3615 -AZ, is mounted on the base at
the rear of the dynamotor. When one of the EA dyna-
motors equipped, with this condenser is installed with the
Model 3 Philco Transitone or any radio in which "B-"
is not grounded, this additional change must be made:

Remove the mounting screw from the 3516 -AZ
condenser. Bend up the ground terminal which nor-
mally is grounded by the mounting screw. Replace
the mounting screw and be sure that the old ground
terminal does not make contact with the screw. This
is important.

The "B-" lead, the black lead coming from the
rear of the dynamotor, which is connected to the
ground terminal on the base, must be disconnected
from the ground terminal and connected to the new
terminal on the 3615 -AZ.

The "B-" terminal on the condenser must then
be connected to the "B-" terminal on the terminal
panel. This was formerly the "B -F" screen terminal.

This additional change must be made on all Model EA
dynamotors having the 3615 -AZ condenser connected to
"B-1-" when using the dynamotor with a Model 3 or any
other Receiver with a non -grounded "B-", otherwise it
will be impossible to clear up the dynamotor hum.
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Model 6, B-6, 9 and 12 Improvements
DET. OSC. TO SCREEN -3-36 TUBES

36

3

Bracket

Fig. 2

lead from terminal
in top.

Fig. 3 +220 V.
DYNAMOTOR

Figures 1 and 2 show the schematic and terminal arrangements of the
new oscillator coil in the Models 6, B-6, 9 and 12. Practically the same
changes have been made in the 6 that were made in the 9. The dial
becomes 8255 on the 6, and 8257 on the B-6. Padders 04000-D and
04000-A become 04000-X and 04000-J respectively. The 6000 ohm
resistor 7352 becomes 8267 (13,000 ohms). The antenna transformer
is now 06914; the R. F. Transformer 06915; the oscillator 06916 and
the first I. F. Transformer 06932.

The first and second I. F. part numbers were transposed on the parts list in the November
and December SERVICE BROADCAST. Number 05901 is first and 05970 is second. In
the February SERVICE BROADCAST under Model 9 changes, the 8000 ohm resistor 8255
should be 7835.

Figure 3 shows the circuit arrangement of the screen voltage divider and filter circuit.
Resistor 7835 has been added to the Models 9 and 12 only.

MODEL 1 2 - 1 2 2
The original Model 12 was similar to the Model 8 and
was properly known as Model 12-Code 121. The
present Model 12 is the Model 12-Code 122, and is
similar to the Model 9 except that it is for 12 volt
operation. The tubes, the circuit and the base
arrangement are the same. Figure 4 shows the wiring
of the tube heater circuits. Since 6.3 volt tubes are
used, a series multiple connection must he used to
operate them from a 12 volt battery.

The shunt resistor on the oscillator tube is Part No.
33-3002, 21 ohms. The pilot light resistor is Part
No. 7155, 30 ohms. The speaker is the A-9 and is
equipped with a 12 volt field. The Model EE dynamotor

ER.F.D T.05C. I.F. 2"DET. ISTAUDIO OUTPUT
36 36 36 85 37 79

C

I\ MM
Fig. 4 A

is used, supplying 40 milliamperes at 220 volts.

The Model 12 has been designed especially for bus and boat installations where 12 volt battery systems are used.
It gives the same matchless performance as the Model 9 and is priced the same, $89.50,
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PARTS LIST
No. in
F ids.

I and 2 Description Part No.
Resistor (5,000 ohm) -6096
Antenna Coil 06574
Resistor (100,000 ohm).6099

 Tuning Condenser 04308
® By-pass Condenser

(.05 mfd.) 3615 -AN
 Compensator section on

tuning condenser...
QQQ By-pass Condenser 3615 -AY

Resistor (500 ohm)....6977
R. F. Transformer ...05902

0.9 Compensator section on
tuning condenser ..

61' Resistor (2.7 ohm) ....6511
Resistor (6,000 ohm) ..7352
Compensator 04000-A

(6 Oscillator Coil 05975
ii Condenser (.0007 mfd )4520
(03 Compensating Cond.04000-S
 Compensator section on

tuning condenser ..
O First I. F. Trans-

former 05970
06 Resistor (500,000 ohm) 6097
0 Compensating Cond.04000-D
O Condenser (.05 mfd.,

.15 mfd.) 06091
Q Resistor (500 ohm)....6977

CompensatingCond.04000-D
Resistor (20.000 ohm).6650

@ Condenser (.5 mfd.,
.25 mfd.) 06088

3 Second I. F. Trans-
former 05901

@ Condenser (.00025
mfd.) 3082

Resistor (100,000 ohm) 6099
ti Resistor (100.000 ohm) 6099

Resistor (20.000 ohm) 6649
Resistor (500,000 ohm) 6097
Resistor (5.000 ohm) 6096
Switch 5462
Condenser (.00125

mfd.) 5886
0Resistor (50,000 ohm) 4518
Audio Transformer 7552

6 Volume Control 7525
 P.Psistor (2,500 ohm) 7775

Input Transformer 7652
Pilot Lamp 4567
Resistor (7 ohm) 5110

ES Condenser (.06 mfd.) 6359
@ Output Transformer ..2515

(N$

No. In
Flit.

I and 2 Description Part No.
a Speaker Coil and

Cone 02823
53 Speaker Field Pot 02795
O Tone Control 05366
@ Resistor (25,000 ohm)..4116;
9 Condenser 7774
CompleteSpeakerAssembly

(Model 6) A-4
Complete SpeakerAssembly

(Model 7) A-4
Complete SpeakerAssembly

(Model 8) A-5
Complete SpeakerAssembly

(Model 9) A-7
Complete Speaker Assembly

(Model 12) A-6
Complete Speaker Assembly

(Model B-6) A-8
Interstage Shield 05910
Dynamotor ED 06084
Dynamotor EA (for bat-

tery replacements) .. .05388
Receiver Studs 6122
Shielded Loom (18" high

tension shield) L-1387
Shielded Loom (30" high

tension shield) L-1386
Spark Plug Resistor ....4531
Distributor Resistor 4546
Screw Type Resistor 4851
Interference Condensers 4522
Knobs 5166
Speaker Extension

Cables 02984
Dynamotor Filter Choke .6658
Dynamotor Filter Con-

denser (large unit) 05386
Dynamotor Filter Con-

denser (small unit) .. .05724
Dynamotor RF Choke 05723
Battery Cable 05419-D
18"Volume Control Shaft 6351
18"Tuning Control Shaft 6352
32"Volume Control Shaft 6128
32"Tuning Control Shaft 6129
48"Volume Control Shaft 6298
48"Tuning Control Shaft 6299

120"Volume Control Shaft 6355
120"Tuning Control Shaft 6356
Philco Oscillator (for ad-

justing Models 3, 6, 7, 8, 9)095
Fibre Wrench 3164

Ammoimi_miumplignik
sOt[.T

SOCKET

(r) o o o
C 0 0

FIG. 2
MODEL 9-CHASSIS

yyr
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The New Model 6
Philco Transitone's latest five -tube all -electric super-

heterodyne, the Model 6, is the finest automobile radio
Receiver. Extreme sensitivity, remarkable selectivitj,
even finer tone than ever before, all-electric-and mitny
other added features make this Receiver the outstanding
automobile radio today.

The automatic volume control is more effective, due
to the manner in which the new 85 type tube is used.
This tube combines the action of a diode type detector
with that of a triode amplifier. This arrangement gives
perfect detector action and, in addition, a stage of audio
amplification ahead of the 41 tube.

These improvements, coupled with the proven superi-
ority of Philco's balanced unit construction guarantee
maximum lasting consumer satisfaction with the mini-
mum service trouble to you.

Piffle() Transitone's improved dynamotor. the Model
EB. is furnished as standard equipment with the new
Model 6 Receiver.

Be Sure You Know How To Do This
The intermediate frequency of the Model 6 is 260

K.C. This is a departure from the frequency used in
the Model 7 and 8 Receivers. All dealers and installa-
tion stations must be equipped with a suitable oscillator
capable of producing accurately a 175 K.C. signal for
the Models 7 and 8 and 260 K.C. for the Model 6.

Philco's oscillator, Model 095, priced at .$28.50 net
to the dealers and service stations, is the ideal oscillator
for such work and can be ordered direct from your
distributor.

I. F. Stages
Remove the grid clip from the detector oscillator tube

and connect the output of the oscillator to the control
grid. The detector oscillator is the second tube from
the right.

With the Receiver and oscillator turned "on," set
the oscillator for 260 K.C. and adjust the oscillator
attenuator so that the signal is barely audible with the
Receiver volume control turned on full. If the oscil-
lator is equipped with an output meter, connect the
meter and adjust the attenuator so that a half scale
reading is obtained.

Using a Philco 8164 fibre wrench, adjust the second
I. F. condenser. This is numbered (28) on figs. 1 and 2.

The correct adjustment is obtained when the strongest
signal is heard in the speaker or the maximum reading
is secured on the meter.

Next adjust the secondary and primary I. F. con-
densers. These are (20) and (18), respectively, on
figs. 1 and 2.

Disconnect the oscillator and reconnect the clip to the
control grid.

High Frequency Compensators
Connect the output of the oscillator to the antenna

lead and the housing of the Receiver. With the Receiver
turned on and the oscillator set for 175 K.C., tune the
Receiver to 1400 K.C., the eighth harmonic of 175 K.C.,
and adjust the third padder on the tuning condenser for
maximum signal. This is the one on the extreme left of
the housing. The purpose of this adjustment is to
line up the condenser so that 1400 K.C. is tuned in at
110 on the scale when the_ scale is set properly.

It may he necessary to adjust the first two compen-
sators on the tuning condensers at 1400 K.C., in order
to get a strong enough signal through.

R. F. Compensators
After the detector oscillator has been padded at 1400

K.C., adjust the first and second R. F. Condensers on
tuning condenser at 1400 K.C.

Low Frequency Compensator
Now tune the Receiver to 700 K.C. and adjust the

condenser (16) on figs. I and 2. During this operation
the tuning condenser must be shifted and the compen-
sator must be adjusted to bring in the maximum signal.

After this has been done, check the adjustment of the
high frequency condenser at 11.00 K.C. again.

PHILCO TRANSITONE DYNA-
MOTORS

In all there are five dynamotor
models with characteristic differences.
Model EA 6.3V. primary, 40 milliam-

peres at 180 V. (6734 V. tap.)
Model EB 6.3V. primary, 40 milliam-

peres at 180 V.
Model EC 12.6V. primary, 40 milliam-

peres at 180 V.
Model ED 6.3V. primary, 40 milliam-

peres at 220 V.
Model EE 12.6V. primary, 40 milliam-

peres at 220 V.
Standard Equipment

Philco Transitone Model 6-Dyna-
motor EB.

Philco Transitone Model B6-Dyna-
motor EB.

Philco Transitone Model 7-Dyna-
motor EA.

Philco Transitone Model 8-Dyna-
motor EA.

Philco Transitone Model 9-Dyna-
motor ED.

Philco Transitone Model BO-Dyna-
motor ED.

Philco Transitone Model 12 (121)-
Dynamotor EC.

Philco Transitone Model 12 (122)-
Dynamotor EE.

Packard Car Radio-Dynamotor ED.
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No. in
Figs.

land 2 Description Part No.

® Resistor (5,000 ohm) 6096
® Antenna Coil 05903
® Resistor (100,000 ohm) .. 6099
® Tuning Condenser 04308
® By-pass Condenser

(.05 mid.) 3615 -AN
® Compensator section on

tuning condenser
® By-pass Condenser

(.05 mfd.) 3615 -AT
® Resistor (500 ohm) 6977
® Detector Coil 05902

vo-01.,C)

ZHi''
0.90 0 7

60-6b

LO 0 0

C

B

PARTS LIST
No. In
Figs.

I and 2 Description Part No.

0 Compensator section on
tuning condenser

cii) Resistor (2.7 ohm)
@ Resistor (8,000 ohm) 5838611

0 Compensating Cond.... 04000-A
Oscillator Coil 05975
Condenser (.007 mfd.) 4520

g Compensating Cond....04000-S
0 Compensator section on

tuning condenser.
19 First I. F. Transformer...05970
19 11139181,0T (500,000 ohm)... . 6097
O Compensating Cond.. 04000-D
0 Condenser (.05 mfd.)..3615-AK
 Resistor (500 ohm) 6977
@ Compensating Cond 04000-D
@ Resistor (20,000 ohm) 6650
@ Condenser (.25 mfd.,

.5 mfd., 8 nifd.) 04354
®6 Second I. F. Transformer 05901
@ Resistor (103,000 ohm) ....6099
 Resistor (500,000 ohm)....6097

Resistor (100,000 ohm) . 6099
Resistor (20,000 ohm) 6649

® Cond,,nser (.00025 infd.).. 3082
O Condenser (.0002 mfd.)... 4059

Resistor (50,000 ohm) 4237
®4 Condenser (.09 nifd.)....4989-Y

Audio Transformer 7535
(@ Volume Control (500,000

ohm) and switch 7:42.5
® Pilot Lamp 4367

OUTPUT 2' DEFT SOCKET

SOCKET

No. in
Figs.

land 2 Description Pen Ne.

,34 Resistor (7 ohm) 5110
0 Resistor (700 ohm) 6443
® Condenser (.002 mfd.) 6853
© Output Transformer 2598
@ Cone and Coil 02823
43 Field Coil 02794

g Resistor (25,000 ohm) 4516
Interstage Shield 05910
Dynamotor EB 05389
Dynamotor EA (for battery

replacements) 05388
Receiver Studs 6122
Shielded Loom (18" high

tension shield) L1387
Shielded Loom (30" high

tension shield) L1380
Spark Plug Resistor 4531
Distributor Resistor 454t1
Screw Type Resistors 4851
Interference Condensers 4522
Knobs 5166
Speaker Extension Cable 02984
Dynamotor Filter Choke 6658
Dynamotor Filter Condenser

(large unit) 0538
Dynamotor Filter Condenser

(small unit) 05724
Dynamotor RF Choke (small

unit only) 05746
18" Volume Control Shaft 6351
18" Tuning Control Shaft 6332
32" Volume Control Shaft 6128
32" Tuning Control Shaft 6129
48" Volume Control Shaft 6298
48" Tuning Control Shaft 6299
120" Volume Control Shaf t ... 6355
120" Tuning Control Shaft . . 6356
Piffle() Oscillator (for adjusting

Models 3. 7, 8, 6) Model 095
Fibre Wrench 3164

DST.

tk F SOCKET

0 0

FIG. 2
MODEL 6 -CHASSIS
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A RADIO INTERFERENCE TROUBLE
FINDER

THERE are many Transitone Receivers being used
by power companies and radio service men for locat-

ing the sources of power leaks and radio interference.
While most of these Receivers are being used just as they
were received from the factory, there have been numer-
ous requests for information as to the best method of
removing the automatic volume control feature from the
Receivers. Others have desired a switching arrangement,
appreciating the value of automatic volume control for
broadcast reception, but realizing that without it, the
Receiver will pick up more interference.

In Fig. 1 the I. F. and detector stages of the Model 9
2"° DETECTOR

TO GRID CIRCUIT

OF R.F. STAGE
FIG. 1

SWITCH 3116

RESISTOR 4410

are depicted with the switch for controlling automatic
volume  control. Similar changes can be made to any

Phiko Transitone Receiver since all models use the same
automatic volume control principle. The single pole
double throw switch in the normal position connects the
R. F. and I. F. grid circuits and the resistor network to
the second detector stage. In the other position, these
circuits are disconnected from the second detector while
the detector stage is terminated with another resistor.

The connections can be broken at the by-pass con-
denser ® and the switch connections made to the con-
denser and resistors at this point.

For best operation in locating interference, a small en-
closed loop should be used. This can be conveniently
mounted on a pipe stand on the left running board for-
ward of the front corner post. The upper section of the
loop should be free to rotate so that it can be turned

toward the source of interference and in this manner be
easily located.

With automatic volume control connected in the cir-
cuit, it is difficult to get a good location of the source of
interference because of the action of the automatic con-
trol in holding the output of the Receiver to the sarne
volume level over such a wide range of varying signal
strength. With this control cut out, the least change in
signal strength will be noticeable in the Receiver output.

Radio dealers and servicemen can use a Transitone
fitted out as described above to such good advantage in
clearing up chronic cases of interference in their respective
territories, thereby increasing their list of prospects for
the better modern home Receivers. In addition, it better
qualifies them .to sell interference elimination to the own-
ers of this noise -producing equipment, opening up a new
field to most of them.

INSTALLATION OF THE MODEL 5
IN MODEL "A" FORDS

THE rigid choke rod in the Model "A" Ford1 pre-
vents installing the Model 5 on the right-hand side

of the dash, and there is not sufficient room on the left
side above the steering column.

To overcome this condition, remove the rigid choke
rod and install the flexible choke used in the Model "B"
Fords. The parts necessary for the change are 1-B-9700,
1-B-9709 and 1-B-9570. These can be obtained from
the local Ford dealer's service department and will cost
about 57 cents. The operation is very simple, taking only
a few minutes to make the change.

Remove the old rigid choke rod and the connector
sleeve fitting from the carbureter. Save the spring and
washers. These are to be used over again. The old
mounting bracket can be reused for the new choke rod.
Dress the flexible rod over the gas line and through the
hole in the dash. Slide the washers and the long spring
over the flexible rod casing. Then push the new spring
over the casing and slide the new connector sleeve in place.
The small spring ring must be squeezed in place in the
groove in the end of the choke and then the half -round
end seated in the carburetor.

The procedure sounds complicated, but the entire
operation can be done in less than ten minutes.

With the flexible choke rod permanently installed, the
Model S can then be conveniently located on the right-
hand side of the dash.

Auto Radio Hints
There are still a few installation men who have an occasional job on which they cannot get rid of all

motor noise. Usually this is caused by the distributor. The high tension terminals or contacts are not lined
up perfectly due to shrinkage or warping of the head or to wear in the distributor gears. The rotor maystrike a few of the contacts and miss the rest.

When peening a rotor under such conditions, the best plan is to chalk the contacts or terminals and then
after the rotor has been carefully peened,,turn over the motor a few times with the ignition turned off. Re-move the distributor head and examine the chalked terminals. If the rotor has cut the chalk on a few of the
contacts, these contacts should be scraped down with a hard sharp tool and the rotor again peened.

This procedure should be carried on until the rotor just traces a line through the heavy chalk layer on allthe contacts. Obstinate cases of interference can be eliminated this way.
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"TRANSITONE MODEL 3"
Automotive Battery -Operated Receiver with Automatic Volume Control)

This model, manufactured by Transitone
Automobile Radio Corporation, Philadelphia, Pa.,
bears no resemblance to previous "Transitone"
models described ;n past issues of RADIO -CRAFT.

Of exceptional interest is the inclusion of
automatic volume control; a two -element or
diode detector is used. "C" bias is obtained
by resistor -drop, as in socket -power sets; as the
schematic circuit indicates, there are 20 resist-
ors in this battery -model receiver.

The values of the various components are as
follows: resistor RI, 10,000 ohms; R2, R7, R8,
R13, 0.1-meg.; R3, R4, R6, 230 ohms; R5, R12,
R20, 1. meg.; R9, RIO, 30 ohms; R11, R15,
0.25-meg.; R14, volume control; R16, 25.000
ohms; RID, 50,000 ohms; R18, 500 ohms; RI9,
300 ohms.

Condensers CI, C2, C3 are the usual tuning
units; C4, C5, C6, C9, C10, .05-mf.; C7, C18,
1 mf.; C8, C16, 0.25-mf.: Cll. C1.3, C14,
.00025-mf.; C12, .0003-mf.; C15, .015-mf.;
C17, 2 mf.

Resistors R6, R9, RIO and R20 are con-
tained in one unit; and resistors R18 and R19
in another. Resistors R3 and R4 are combined
with condensers C9 and CIO.

It should be obvious that the most important
single factor in correct operation of this model
receiver, aside from tubes of correct character-
istic, is the use of resistors of correct con-
stants. The wattage ratings of the resistors
are as follows: RI, R3, R7, R8, R11. RI3,
RIS, 0.5 -watt; R2, R12, R16, R17, 1 watt.
The resistor color code is as follows: RI,
black; R2, R7, R8, R13, silver gray, yellow
tip; R5, R12, green, white tip; R1I, R15,
white; R16, brown, yellow tip; R17, orange;
R18 -R19, and R20, flat wire -wound.

Tube average operating characteristics are
as follows: filament potentials, VI, V2, V1,
2 volts; V4, V5, V6, V7, 5 volts. Plate po-
tentials: VI, V2, V3, 150 volts; V4, zero;
V5, 45 volts; V6, 140 volts; V7, 142 volts.
Control -grid potentials (negative): V5, 1.0 volt;
V6, 2.5 , volts; V7, 32 volts. Cathode poten-
tials: VI, V2, V3, 2 volts. Screen -grid po-
tentials: V1, V2, V3, 80 volts. Plate cur-
rents: VI, V2, V3, 1.5 ma.; V4, zero; V5,
1.0 ma.; V6, 3 ma.; V7, 16 ma.

If it becomes necessary to re -align the tuned
circuits to obtain greater selectivity and volume,
use a fiber wrench and adjust the trimmers for
a signal between 1,000 and 1,200 kc.; starting
Srst at C3.

Noisy operation may be due to a poor bond
between the receiver chassis and the car chassis.
A partial test for this possible source of trouble
is to remove the antenna leads when noise due
to this cause will continue unabated.

Lack of sensitivity, or noisy operation, may
be due to close proximity of the antenna in
the top of the car to the metal -work; the at :.1
shoold be spaced from all such conductors r
instance, the dome light) by a distance of r.t
least 3 inches.

There is only one "A" lead; it is black, and
terminates in a lug. Connect this to one of
the ammeter terminals on the instrument panel,
so that the current drain of the radio set does
not show on the meter. The charging rate or
the car storage battery should be increased about
2 amps., to compensate for the average amount
of current consumed by the radio set.

After servicing an automotive receiver it is
important to see that all metal parts -shielding,
cable sheaths, etc. -are well grounded to the
chassis of the car. Tubes and batteries after
replacement must le securely fastened in place.

If it becomes necessary to replace the flexible
tunihg shaft, the procedure is as follows: push
the free end of the flexible shaft through the
bracket on the receiver so that the tip of the
shaft is seated in the coupler. Tighten the
two set -screws on the coupler, and then. tighten
the set -screw on the bracket just enough to
hold the casing in place. Tune in a station
of known frequency, adjusting the receiver
exactly. Loosen the two set -screws on. the
coupler which lock the shaft in place. The
flexible tuning shaft can then be turned with-
out affecting the setting of the tuning con-
denser in the receiver. Set the dial scale ac-
curately to the channel number corresponding
to the station frequency, and re -tighten the two
set screws on the coupler. Check at several
points the relation between dial reading and
station frequency.

The best material for an aerial is No. 14
or 16 colorer screening, 36 in. wide. It should

all galvanized iron poultry -
screen, where the twisted parts are not bonded;
cutting and lacing back the latter to make room
for the copper screen. Most car tops are of
wooden -bow and cloth construction, with per-
haps poultry -screen; but, where steel bows are
used, instead, greater sensitivity sometimes is
obtained by lacing in an antenna of stranded
rubber -covered wire.

Poor tone quality may be due to an air space
between the reproducer and the baffle (Part
No. 2697-A) which should be used with it.

Standard interference suppression includes the
use of standard spark -plug series resistors, a
distributor (high -tension -lead) series resistor,
and interference bypass condensers on the brush
side of the generator cutout, and the battery
or ammeter side of the ignition coil.

If this procedure (described in detail in past
issu s of RADIO -CRAFT magazine) does not re-
sult in sufficient suppression, it may be neces-
sary to try the following: move the ignition
coil from inside of dash to engine side of par-
tition; shield the high- and low-tension, leads
from theignition coil to the dash; and securely
ground the shielding, or mount the coil on the
engine side of the dash. (In some instances
the construction of coil and switch may render
this impossible; when it will be necessary to
use a separate coil and mount it in the engine

RFC1 Ci2 ,DICE RH) C1

Ct "2 L2 C2-4 *24 '24 'its C 3 VIA
C.14

4,

R1 C4) IC12.

r3

C5 C6

5

CHR551.5

compartment). Note particularly that only in
rare instances should high-tension leads be
shielded; for which purpose "shielded high-
tension cable" must not be used.

It may be necessary, in some cases, to con-
nect the "A-" black -with -white lead to the
battery instead of the battery -side of the am-
meter; and perhaps shield the lead., grounding
the shield (copper braid over loom) in several
places --a procedure which is particularly effi-
cacious. Improved reception then indicates that
further correction should be applied: shielding
of the speaker cable, and the battery cable be-
tween set* and control -unit. All shielding should
be grounded. (Commercial shielded -cable is
preferable to separate shielding.) In some cases
it is desirable to shield the lead from antenna
to set; using only "shielded high-tension cable."

Interference due to dome -light coupling may
be eliminated by connecting lsypass condensers
where these wires enter the corner post. Dirty
distributor contacts may cause noisy operation;
over -wide separation of its contacts may cause
the same effect. Reversing the ignition coil's
primary leads sometimes reduces interference.
Rubbing metal parts of the car chassis occa-
sionally require bonding to the body of the
car to reduce crackling sounds; cables, rods
and pipes unless grounded may act as ignition -
noise carriers. Pay particular attention to the
temperature -indicator tube and the oil lines.

render, seat, and door pads are available,
for use to prevent marring the fipish of a car
when installing or servicing the radio installation.

Dome -light and switch wiring must be run
along the side of the top frame, and
the top edge of the side of a bow to the
light fixture.

Lack of signals, or weak signals, may
indication of a grounded antenna.

All conductors should be well insulated from
the car chassis, to prevent short-circuit; while
fuses in the "B-" and "A" leads adds a
safety factor.

It is suggested that a complaint of poor
service from the "B" batteries may be checked
by reference to the speedometer's mileage indi-
cation for the period of the installation of the
batteries. This figure, divided by 25, gives
approximately the number of hours the radio
set has been used; which, divided by the figure
for the elapsed time, in days, since the instal-
lation of the batteries, indicates the number
of hours per day the radio set has been in
use. Heavy-duty "B" blocks should last about
600 operating days (1 hour per day), to 150
days (4 hours per day),

The distributor rotor should just clear all
stator contacts (test chalk marks on these con-
tacts should remain undisturbed); file the con-
tacts; or file or peen the rotor, as May be
required.

Credit for these data is hereby extended to
Messrs. Robert F. Herry and Robert Long, Jr.,
of the manufacturer's service department,
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Schematic circuit of the Philco "Transitone Model 3" receiver, incorporating automatic volume control, a necessity in automotive radio sets
to overcome the effects of changing location; the total current consumption is 4 amps. The reproducer is catalogued as the "Transitone Model 3

Dynamic Loud Speaker." Resistor R14 is of standard 0.5-meg. rating.
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PIERCE AIRO DEWALD MODEL 52
ANT interesting design feature of the

Pierce Airo DeWald model 52
Motortone receiver is the inclusion of
the receiver chassis, dynamic repro-
ducer, and the "B" eliminator in one
complete assembly, as shown in the il-
lustration. An interference :,uppres-
sion kit is furnished with the equip-
ment. The type and arrangement of
the antenna is optional with the Serv-
ice Man. Since most modern cars are
factory -equipped with an antenna, this
very necessary signal pick-up unit is
not included in the standard Motortone
offered by Pierce Airo.

The receiver assembly is designed to
be mounted on the rear dash under the
cowl; just run two leads for the "A,"
and a third for the antenna, and the
job is done. There is supplied with the
equipment a template of the four
mounting -stud holes. The illuminated
remote control unit clamps to the
steering post. When inserting the
tubes in the set, the type 37 tube must
be inserted before the type 89 tube.

The superheterodyne circuit used in

r 00
Li/ "F.
I 05c.43cfrr.

.002-
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140 UHF
( l

.0014=
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BATTERY HOOK UP -
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7 up.-11 1\ K I
I AIL;
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OHMS L_ ...E__ _I
fi .05 -no T

PIERCE - AIRO, INC
this set has an I.F. of 175 ke. An
A.V.C. connection is incorporated.
Tubes utilized: One type 36 tube as
combined oscillator and first -detector;
one 36, I.F. amplifier; one 85, A.V.C.
and second -detector; one 37, first A.F.;
and one 89, second A.F.

The "B" unit built into the assembly
is of the interrupter type; therefore,
do not remove the tubes or the cable
plug while the set is on. The "B" rec-
tifier is a type P861.

PREMIER "AUTO PAL" RECEIVER
A STANDARD kit of parts," illus-

trated, for the "Auto Pal" set in-
cludes the following items: a 5 -tube
superheterodyne receiver, tubes, sepa-
rate dynamic reproducer, steering -col-
umn control unit, flexible antenna pad,
kit of interference suppressors, distrib-
utor filter condenser, and miscellane-
ous hardware. Individual car designs
determine the most suitable place to
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install this equipment. Provision must
Le made for the "B" supply, which i:,
mit included in the standard kit of
parts; the "B" voltage may be ob-
tained from batteries or an available
Premier "B" eliminator accessory
rated at 30 milliamperes and 180 volts.

In this superheterodyne chassis an
I.F. of 175 Ice. is used. The following
tubes are supplied by the manufac-
turer: One type 87, oscillator -first -
detector; one 88, I.F. amplifier; one
75, second -detector and A.V.C.; one
37, first A.F.; one 89, second A.F. The
total power consumption at 6.3 volts
battery voltage is 33.5 watts. The
sensitivity is 2 microvolts -per -meter;
the power output, 1.5 watts.

Test voltages for this set are given
in the following table; all values are
to ground .(chassis) and at zero signal
input; filament potential, 6.2 volts:

Tube
I oho Posit inn
97 Oac.-Det. 1
88 I.F
75 A.V.C.-Det. 2.
37 A.F. 1
S9 A.F. 2.
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1
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I

I

1

RCA -VICTOR, Inc.

Instructions for

RCA Victor M-34
Automobile Receiver

INTRODUCTION
Mechanical simplicity and high -quality performance are keynotes of this automobile radio receiver.

The instrument consists of a superheterodyne chassis, a loudspeaker, and a vibrator -type "B" battery eli-
minator mounted in a single case. It is operated entirely from the car storage battery.

A remote control unit, mounted on the steering column and connected to the receiver through a flexible
shaft and cable, places all controls convenient to the driver. This unit contains the station selector control,
a glare -proof illuminated dial (calibrated in station channels) and a combined volume control and "key -lock"
power switch.

Equipment for the suppression of ignition interference is provided. The use of a roof (built-in or interior
type) antenna is recommended.

PART I INSTALLATION
Procedure

1. Unpack the set from carton and check equipment. (See "Equipment Furnished"
2. Remove tube packing inside receiver case and examine tubes. (See details under "Mounting of

Units" Do not replace case cover.

3. CHECK POLARITY OF AUTOMOBILE STORAGE BATTERY SUPPLY. If the negative (-)
side is grounded to car frame, make changes to chassis connections shown in Figure 1. Do not disturb
these connections if positive (+) side is grounded. (See details under "Mounting of Units"-
Replace case cover.

4. Determine most satisfactory mounting position (see details under "Location of Units"
spot mounting -bolt location and drill diameter hole. Insert bolt through dash and assemble
support plate and nuts on engine side. Hang receiver over bolt head and tighten nuts. (See Figure
1 and details under "Mounting of Units"

5. Attach remote control unit to steering column by means of mounting bracket and strap. (See Figure
1 and details under "Mounting of Units"

6. Assemble flexible shaft to receiver and remote control unit. (See Figure 1 and details under "Mount-
ing of Units"

7. Connect metal -shielded lead from receiver to antenna by means of coupling connector. (See notes
on antennas under "Location of Units" and details of lead-in under "Connec-
tions"

8. Connect terminal at end of black lead from cable to binding -post of automobile ammeter (see Figure
1 and details under "Connections" ). The ignition by-pass capacitor (equipped with two
leads) should be installed at this time. (See Figure 1 and paragraph 4 under "Suppression of
Ignition Interference"

9. Install spark -plug and distributor suppressors; also generator by-pass capacitor (see Figure 1 and
paragraphs 1, 2 and 3 under "Suppression of Ignition Interference"

10. Push knob over shaft protruding through front of remote control unit. Observing the dial scale,
rotate knob slowly-first to stop position slightly beyond "150" and then reverse to other stop posi-
tion slightly beyond "55."

11. Insert key in lock on remote control unit and turn to extreme clockwise position. Dial should become
illuminated immediately but the tubes will not reach proper operating temperature until after
approximately 45 seconds. (See details under "PART II-OPERATION" and "PART III-
MAINTENANCE.")
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Flexible shaft (337 inches long).

Receiver unit mounting bolt ( inch diameter), dash
support plate, and nuts (2).

Steering column bracket for remote control unit with
strap, screws (2) and lockwasher (1).

(d) Shield clamp for antenna lead-in wire with screw (1),
lockwasher (1) and nut (1).

Key (1) and knob (1) for remote control unit and eye-
lets (2) for antenna connector packed in small envelope.

(f) Ignition Interference Suppression Equipment:

6 Spark plug type suppressors (additional obtain-
able from your dealer).

1 Distributor type suppressor.

2 Capacitors.

Instruction Book.

RCA -VICTOR, Inc.

Equipment
A. Equipment Furnished:

1. Receiver Package-Includes the receiver and
remote control units joined by The wiring cable:

(a) The receiver contains one each of the following Radio-
trons installed in sockets: RCA -78, RCA -6A7, RCA -
687, RCA -89.

(b) The remote control unit contains one dial lamp (6-8
volts).

(c) The wiring cable includes one fuse (20 amperes)
installed in attached fuse receptacle.

2. Outfit Package-Containing:

(a)

(b)

(c)

(e)

(g)

B. Additional Equipment Required:

1. Antenna-One of the following types:

(a) Roof (built-in) type-recommended.

(b) Roof (interior) type for attachment to head -lining
inside car-also recommended. A special antenna of
this type complete with pin -hooks and lead-in wire
may be purchased from your dealer.

(c) Plate (sub -mounted) type for attachment to channel
members of car chassis-alternative. An efficient plate
antenna completely equipped for mounting and a
specially -designed shielded lead-in wire also are obtain-
able from the dealer.

Location of Units
Receiver and Remote Control Units-The

arrangement of units shown in Figure 1 is recom-
mended and will be found applicable to the majority
of automobiles. Consideration should be given to
the possibility of interference of the receiver with
other equipment beneath the instrument panel or of
the mounting bolt with apparatus on the engine side
of the dash. By placing the receiver unit toward the
right-hand side of the dash, the flexible shaft will be
of correct length as furnished in practically all cases.
This position, however, may be considered imprac-
tical because of its universal preference for heating
devices, necessitating installation of the receiver
unit either near the center or at the extreme left-
hand side of the dash and the use of a shorter flexible
shaft. In such cases, the shaft may be either short-

ened (as described under "Mounting of Units")
or exchanged for one of proper length by the dealer.

NOTE-Two support brackets are attached to
the receiver case, one on the rear surface and the
other on the right-hand side viewing the loud-
speaker opening. The side bracket must be used
when the unit is mounted at the extreme left-
hand end of the dash in order to avoid sharp bends
in the flexible shaft and resultant unsatisfactory
operation.

As furnished, the remote control unit is equipped
for attachment to the steering column of the car.
Its clamp bracket is so designed that the driver may
select from a wide variety of possible mounting posi-
tions for maximum accessibility. The associated
bracket strap will be found to accommodate practic-
ally any diameter steering column. If considered
desirable, however, the remote control unit may be
supported upon the instrument panel by means of
an accessory bracket procurable from the dealer.

Antenna:
(a) Roof (Built-in) Type-Best results will be

obtained by use of a built-in roof antenna. The
majority of modern automobiles (closed body types
only) are already equipped with such an antenna
installed at the factory, the lead-in wire from which
will usually be found coiled up beneath the instru-

USE BRIGHT COPPER OR BRONZE WIRE ONLY
DO NOT USE GALVANIZED OR OXIDIZED

COPPER SCREEN

DROP THE HEAD LINING FROM FRONT OF
CAR SO THAT IT CAN BE FOLDED ON REAR

SEAT WHILE WORKING.

USE SCREEN OF PROPER WIDTH TO AVOID CUT HOLE TO CLEAR DOME LIGHT AND
CUTTING LENGTHWISE SOLDER EDGES OF SCREEN

STAGGER TACKS TO PERMIT TACK DOME UGHT WIRING TO UPPER
USTINGS ON HEAD USING TO BE TIGHTEN AND IF NECESSARY EDGE OE SLAM SO THAT (TWILL NOT

TACKED OVER SCREEN SOLDER THE DOME UGH' CONNECT1016 SAG OR VIBRATE

Figure 2

ment panel. Many other earlier cars employ a piece
of metallic screen-for top material support-which.
if ungrounded (not in electrical contact with the
metallic frame), may be readily utilized as an
antenna.

NOTE-The presence of a top support screen
and of grounds in that screen may be determined
without removing any portion of the inside fabric
(head -lining). First procure any sharp -pointed
metallic tool, push the point through the fabric
(at several points if necessary) and feel around in
an attempt to scrape the screen surface-being
careful not to puncture the weather-proof top. If a
screen is found, connect an ordinary dash or
head -lamp between either terminal of the auto-
mobile ammeter and the tool, re-insert the tool
through the head -lining and make contact with
the screen. If the lamp lights, however dimly, it
shall be assumed that the screen is grounded.
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In order to use an ungrounded support screen,
first release the head -lining at the front corner
nearest the receiver. Then connect a flexible rubber -

insulated lead to the corner of the screen and solder
the joint. Feed the free end of the lead down the
adjacent pillar -post of the car into the driving com-
partment and replace the head -lining.

If the top support screen is grounded, or if no
screen is present, it will be necessary to drop the
entire head -lining (see Figure 2). In the former ease,
the screen may he insulated by removal of a strip
several inches from all edges and from the dome
light fixture. The possibility of subsequent shifting
may be eliminated by tacking the screen to one or
more of the ribs and by lacing the sides with cord.
Where no support screen is used, a copper screen
having a total area of at least ten square feet should
be inserted. It should be located as far to the rear
as possible and insulated from all metallic parts
grounded to the frame of the car. The antenna
finally should be tested for grounds (see the forego-
ing "NOTE" for test procedure). If satisfactory,
attach the lead-in wire and replace the head -lining
of the car.

NOTE-Since a degree of skill-only acquired
by experience-is necessary in removing and
replacing the top fabric material, such work
should be allotted to a competent "trim" man.

(b) Roof (Interior) Type-The accessory interior -

type roof antenna also will provide very satisfactory
performance and, in addition, is extremely simple to
install. It may be quickly attached to the head-
lining inside the car (preferably as far to the rear as
possible) by means of pin -hooks, thereby precluding
removal of the fabric. An antenna of this type, how-
ever, should not be used in any automobile having
a grounded top material support screen since the
proximity of that screen would seriously reduce its
efficiency. Before purchase, therefore, it will be
advisable to check this possibility, following the test
procedure described under "Roof (Built-in) Type."

As furnished, the interior -type antenna is equipped
with a sufficient length of lead-in wire ready -attached.
The effective antenna wire is enclosed by lone -wearing
paper procurable either in "gray" or "tan' finish as
desired to harmonize with the car upholstery.

(c) Plate Type-For those cases where the instal-
lation of a built-in roof antenna is considered too
costly and the interior roof antenna impractical,
good reception from local or semi -distant powerful
stations may be procured with the special plate -

type antenna also obtainable as an accessory. This
unit should be clamped to the frame of the chassis
as far to the rear as possible. It is adjustable in
length and may be mounted either lengthwise or
crosswise of the chassis, which position should be
selected with due regard to the prevention of over-
crowding. The plate must be placed as close to the
ground as possible, but not below the lowest portion
of the chassis at the desired location, as sufficient
road clearance must be retained. It is also important
to avoid any position in which the plate will impede
free motion of chassis parts such as springs, drive
shaft, or axles in order to prevent damage to the
antenna.

Mounting of Units
Details of mounting the various units are shown

in Figure 1. The following procedures are recom-
mended:

Receiver Unit --The rear cover of the receiver
unit case (held in place by six screws) must be
removed and all packing material (inserted for pro-
tection of the Radiotrons during shipment) with-
drawn. Make certain that all Radiotrons are in the
proper sockets and that the control grid clips are
pressed down firmly over the respective dome ter-
minals as shown by the diagram printed on the label
affixed to the inside of the cover.

NOTE-At this point, it will be advisable to
determine the electrical polarity of the storage
battery supply. This may be done most con-
veniently by making an examination of the bat-
tery connections and ascertaining which terminal
is grounded (that is, connected to the frame of
the car). The positive terminal is usually
marked (+) and tends to form corrosion far more
rapidly than the negative (-). If the positive
terminal is grounded, no change in the electrical
connections of the receiver unit will be required.
However, if the opposite is true, the two leads
(equipped with spade terminals) located beneath
the radio chassis as shown in Figure 1 must be
reversed.
Now replace the rear cover and support the

assembled unit against the dash in the chosen
location. Allowing a clearance of at least two
inches above the top surface, where possible, to
permit subsequent removal of the case from the
mounting bolt head, mark with a pencil or crayon
on the dash four points corresponding to the corners
of the adjacent case surface. Then determine the
exact center of the area bounded by those four
points (by drawing diagonal lines between opposite
corners) and mark that position with a center -
punch. Next drill a 34 inch hole at the center -
punch mark and insert the mounting bolt. The
support plate and the two nuts then should be
assembled upon the bolt from the engine side of the
dash as shown but should not be tightened. Finally
hang the receiver over the bolt head, align sides ver-
tically and tighten the nuts in place.

Remote Control Unit-In attaching the remote
control unit to the steering column of the car, it will
be advisable first to examine the detailed view (in
Figure 1) showing the assembly of its mounting
bracket. Four small holes are contained in the
associated flexible strap at distances proper for use
with steering columns of tl-e most common dia-
meters 134, 174 inches) but the strap
length will be found sufficient to permit the inser-
tion of an additional hole if necessary to accommo-
date a 2 inch column. The proper hole may be
determined by wrapping the clamp strap tightly
around the column, inserting the machine screw
furnished through that hole found to be nearest in
alignment with the tapped hole in the clamp bracket.
Three tapped holes are provided in the back of the
remote control unit, permitting support of that unit
either at the right- or left-hand side or above the
steering column.
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Flexible Shaft-Insert that end of the flexible
shaft to which is attached the slotted coupling
through the bushed opening in the left side of the
receiver unit. Then rotate the shaft from the free
end until the coupling slot is felt to engage over the
pin contained in the tuning mechanism and slide
the shaft forward to the full depth of the slot. With
the shaft held in this position, insert the opposite
end of the shaft through the bushing at the rear of
the remote control unit and push forward until the
flatted portion of the shaft protrudes through the
front cover. Then proceed to tighten the external
set -screw (located at the bottom of the case-see Fig-
ure 3) adjusting the shaft position as necessary until
the screw is felt to engage in the groove. Tighten
the screw fully to the bottom of the slot and then
loosen it approximately one -quarter of a turn.
Finally, secure the flexible casing in place by tight-
ening the set -screws at each end.

SLOTTED
COUPLING
(notorAsuj

SOLD RED
JOINT

SHAFT

`""'".111m.

shielded and cut to eliminate excessive slack when
attached to the receiver antenna connector. Before
connecting the antenna to the receiver, the follow-
ing comments applying to the particular type of
antenna adopted should be observed:

(a) Roof Antenna (Built-in Type)-The lead-in
wire from a factory -installed built-in roof
antenna usually is unshielded and often is of
insufficient length to reach the receiver. If
necessary, an extra length of insulated wire
may be spliced to the existing lead-in, in
which case the joint must be soldered and
wrapped with tape. In general, it will be
advisable to shield the exposed length of lead-
in wire, procuring for this purpose from your
dealer a length of,shield braid and an equiva-
lent length of insulating loom (or rubber tub-
ing) sufficient to extend between the end of
the lead-in wire and its point of entrance from

33-r

SOLDER

IND
30'10116)

24f'

CUT SHAFT ONLY
AT CENTER OF
SWAGED PORTIONS
AS INDICATED

18c

9 -4 6"

Figure 3

NOTE-In many installations it will be found
necessary or desirable to use a flexible shaft of
shorter length than 33 inches. While it is simplest
to procure a shaft of proper length from the
dealer as mentioned heretofore, very little difficulty
should be experiencedlin shortemng the original
part if deemed expedient. To shorten the shaft,
refer to Figure 3 and proceed as follows:
1. Determine the minimum shaft length permissible for

the installation.
2. Remove the slotted coupling (using a soldering iron)

and withdraw the shaft from its casing.
3. Cut the shaft only at the center of a swaged joint,

selecting that joint which allows at least the required
length.

4. Cut from the shaft casing a length equal to the amount
of shaft removed. (This operation may be simplified
by placing the casing between wooden blocks in a vice
so that the block ends will serve to guide the hack saw
blade.)

5. Replace the shaft in its casing and solder the slotted
coupling to the end of the shaft.

Connections
Refer to Figure 1 and make connections as follows:

Antenna to Receiver-For least ignition inter-
ference, any portion of the antenna lead-in wire
which extends behind the instrument panel or into
the engine compartment of the car should be fully

12

CASING
SET -SCREW

SWAGED JOINT GROOVE

1011
X1.1.1411111Milth.ANIE

4,4,01M IMO
KNOB

END FITTING GUIDE SECTION OF
(NON -REMOVABLE) SETSCREW REMOTE CONTROL UNIT

the body pillar post. Slip the loom over the
lead-in wire and the shield braid over the
loom.

Roof Antenna (Interior Type)-If an interior
type antenna is used, the lead-in wire should
be brought down the outside of that front pil-
lar post nearest the receiver.

Plate Type Antenna-With the plate type
antenna, the fully -shielded end of the special
cable should be brought into the automobile
driving compartment through a E z inch hole
drilled in the toe -board (if no other opening
is available). This end is to be connected to
the receiver unit antenna lead (as explained
in following paragraphs) and the opposite
(unshielded) end then cut off as required tc
eliminate excessive slack upon connection to
the plate. The pigtail extension from the end
of the shield must be soldered or bonded to
the frame of the car.

Refer to the detailed view of the antenna con-
nector shown in Figure 1 and proceed to attach the
lead-in wire (if shielded) as follows: First, cut the
end of the lead-in so that the internal insulated wire
and loom (if present) are flush with the end of the
shield covering and push back the shield approxi-
mately 1 t z inches. Cut the loom to the end of the

(b)

(c)
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shield and then remove sufficient insulation to
expose one inch of clean bare -conductor. Now dis-
connect the female portion of the connector attached
to the receiver antenna lead and remove the small
internal bushing and spring.

To assemble, slip the bared conductor through the
female portion of the connector and then through
the spring and bushing, making certain that the
insulation enters the end of the connector. Bend
over and spread the strands of the conductor
against the forward end of the bushing and then
force one of the eyelets (packed in small envelope
in outfit package) into the bushing to hold the con-
ductor in position. Cut off the ends of the conductor
strands approximately inch beyond the edge of
the eyelet and bend the strands over toward the
center of the eyelet. The assembly may be now
attached to the receiver portion of the connector
and the shield covering on the lead-in wire pushed
forward to cover the adjacent end of the female
portion. Finally, bond the shield to the connector
by means of the small clamp furnished. No solder-
ing operations are required.

NOTE-An unshielded lead-in wire (as in the
case of the interior -type antenna) may be attach-
ed to the antenna connector as described above
except that all references to the shield braid and
loom may be neglected.

Power Supply to Receiver-The power input
lead (black wire with fuse receptacle and terminal,
extending from the receiver cable) must be con-
nected electrically to the ungrounded side of the
car storage battery. This connection preferably may
be made at the battery terminal of the ammeter
(usually the terminal with only one lead attached-
consult wiring diagram in instruction book for auto-
mobile) and any slack length remaining should be
taped securely behind the instrument panel.

PART II

The instrument should be operated as follows:

1. Insert the key in the lock on the remote con-
trol unit and turn it clockwise to the extremity of
its rotation.

NOTE-This key serves to operate both the
power switch and the volume control. A slight
rotation clockwise will turn the power "on" and
the remainder of the range permits adjustment of
volume. The dial scale should become illuminated
when the power is "on."

2. Rotate the Station Selector knob in either
direction until a desirable station program is heard.

NOTE-The dial scale is calibrated in channels
to aid in station identification. Add one cipher to
the scale marking to obtain the actual frequency
in kilocycles.

3. After receiving a signal, turn the Volume Con-
trol counter -clockwise until the volume is reduced
to a low level. Now, readjust the Station Selector
to the position midway between the points where

Suppression of Ignition InterFerence
1. Disconnect all wires from the spark plugs.

I. asten one spark plug suppressor to the top of each
plug and re -attach the wires to the free ends of the
suppressors. These suppressors may be mounted
either in line with or at right angles to the plugs
(as shown in Figure 1) in order to avoid interference
with metallic parts grounded to the engine or frame.

2. If the distributor is of the plug-in type, dis-
connect the center wire from the head. Plug the
distributor suppressor into the distributor head and
insert the wire in the free end of the suppressor.

NOTE-For cap -type distributors, exchange
the distributor suppressor at your dealer's for
one of a special type. Cut the wire leading from
the distributor to the coil and screw the suppressor
into the end attached to the distributor. Screw
the other end of the wire (leading to the coil) into
the opposite end of the suppressor.

3. Clamp the generator by-pass capacitor against
the generator frame. The screw holding the cut-out
ordinarily may be utilized for securing this unit.
Connect the capacitor lead to the terminal on the
generator side of the cut-out switch. (In some
cases, interference will be reduced by connecting
tbe capacitor_ lead to the opposite side of the cut-
out. The most suitable position for this lead must
be determined by trial.)

4. The other by-pass capacitor must be con-
nected between the battery terminal of the ammeter
and any convenient screw on the instrument panel.
In certain cases, interference will be reduced still
further by connecting an additional capacitor
(obtainable from your dealer) between the battery
side of the ignition coil and the car frame.

OPERATION

the quality becomes poor or the signal disappears.
This operation insures the best quality of
reproduction.

4. Finally, advance the Volume Control (clock-
wise) until the desired level is obtained. Except on
weak signals, the automatic volume control will
maintain the volume substantially at the latter
level, thereby precluding further manual adjust-
ments. (Fading of the signal may be experienced in
extreme cases, as when passing under bridges of
other metallic structures, since such structures
almost completely shield the antenna.)

5. Set the Tone Range Switch (located on the
front of the receiver unit) for the preferred tone
quality. This switch has two positions. In the
counter -clockwise position, high -frequency (treble)
response and static interference (when present) are
decreased.

6. When through operating, turn the key to the
"off" position, counter -clockwise. The instrument is
then locked by removing the key.
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SERVICE DATA
Type and Number of Radiotrons Used l RCA -89,

RCA -78. 1 RCA -6A7, 1 RCA-6B7-Total, 4
Total Battery Current 5.5 Amperes
Undistorted Output 2 0 Watts
Loudspeaker Field Current. 1.35 Amperes
Maximum Output D. C. Voltage from Rectifier... .250 Volts
Total Plate Current 53 M. A.

This four tube Superheterodyne Automobile Receiver is of
compact construction and gives excellent performance. Fea-
tures such as unit construction (one unit contains the receiver,
plate supply unit and loudspeaker), ease of installation. free
dom from ignition noise and excellent sensitivity, selectivity
and tone quality characterize this instrument.

Plate Supply Unit
This receiver uses a %ibrator type Inverter and rectifier

that provides a source of direct current voltage for use
as plate and grid supply rut all Radiotrons. This unit is
accurately adjusted nt the factory and service adjustments should
not be attempted. Any difficulties with this unit should be
referred to the nearest Distributor handling these instruments
who has instructions for servicing this item.

Line-up Capacitor Adjustments
The three R. F. line-up capacitors and two I. F. tuning

capacitors are accessible and may require adjustments. The
R. F. adjustments are made at 1400 K. C. and the I. F.
adjustments at 175 K. C. The R. F. adjustments can be made
with the receiver in its case, access to the adjusting screws
being obtained through a slot in the bottom of the case. For
the I. F. adjustments, however, it is necessary to remove the
rear cover in order to couple the oscillator to the first
detector. The following procedure should be used for
either adjustments:

R. F. Adjustment
The three R. F. line-up capacitors are adjusted at 1400

K. C. Proceed as follows:

(a) A fairly accurate adjustment can be made by using
the ear for an indicating device, thus eliminating the need of
an output meter and the necessity of removing the rear
cover to connect it.

(b) Procure a modulated oscillator giving a signal at 1400
K. C. and a non-metallic screw driver.

(c) Couple the output of the oscillator from antenna to
ground, set the dial at 140, and the oscillator at 1400 K. C.

(d) Place the oscillator and receiver in operation and
adjust the oscillator output so that a weak signal is obtained
in the loudspeaker when the volume control is at its maxi-
mum position.

(e) Then adjust the three line-up capacitors until maxi-
mum sound in the speaker is obtained. Readjust these capa-
citors a second time as there is a slight interlocking of adjust-
ments.

For a more accurate adjustment, the use of an output
meter is recommended. However, this will require the removal
of the rear cover in order to connect the output meter
across the cone coil. Also the bottom and Radiotron side of
the chassis must he shielded together with the transformer
so that vibrator noise will not be obtained, due to the removal
of the case shielding.

I. F. Adjustments
In order to make the I. F. adjustments, it is necessary to

remove the rear cover, due to the fact that the external
oscillator must be connected between the control grid of the
first detector and ground. Proceed as follows:

(a) Procure a modulated oscillator giving a signal at 175
R. C., a non-metallic screw driver and an output meter.

(b) Remove the receiver from its case, shield the trans-
former and Radiotrons as described under R. F. adjustments,
place the receiver in operation and connect the oscillator out-
put between the first detector grid and ground. Connect the
output meter across the voice coil of the loudspeaker. Then
connect the antenna lead to ground and adjust the tuning
capacitor so that no signal except the I. F. oscillator is heard
at maximum volume. With the volume control at maximum,
reduce the external oscillator output until a small deflection is
obtained. Unless this is done, the action of the A. V. C. will
make it impossible to obtain correct adjustments.

(c) Each transformer has but one winding that is tuned
by means of an adjustable capacitor, the other windings being
untuned. The capacitors should be adjusted for maximum
output.

At the time I. F. adjustments are made it is good practice
to follow this adjustment with the R. F. adjustments, due to
the interlocking that always occurs. The reverse of this,
however, is not always true.

Practical Hints on Installation
The following suggestions may prove useful when making

installations on the particular cars mentioned.
Chevrolet 1933-Mount chassis on left side, end against

car bulkhead and use short flexible shaft. Use both capacitors,
one on the ammeter and one on the generator. Use all sup-
pressors. Place a copper screen under the toe board on right
side, 10" x 10" to prevent the body from radiating ignition
interference which may be picked up by the antenna. This
srceen must be grounded.

Plymouth 1933-Mount chassis on left side, back against
car bulkhead and use 33W flexible shaft. Use both capacitors,
one on the ammeter sad one on the generator. Use all
suppressors.

Ford V-81932-Mount chassis on left side, end against car
frame and use short flexible shaft. Use one capacitor, con-
nected to the generator. Install eight spark plug type sup-
pressors only, no distributor suppressor being necessary.

The majority of cars will be found to be entirely free from
ignition noise when the standard ecjuipment is used. Usually
mounting the chassis on the right side of the bulkhead will be
found most desirable, although if a heater is used, the left
side will be preferable.

RADIOTRON SOCKET VOLTAGES
6.3 Volt BatteryRadiotron No.HeaterCathode to

Ground
Cathode to Screen

Grid Volts
Cathode to Plate

Volts
I'late Current

M. A. Volts

RCA -78 R. F. 3.7 92 253 7.0 6.06

RCA -6A7
First Detector 3.7 92 253 12.0

Total
6.06

Oscillator 0 - 253

RCA -6B7 Second Detector 3.2 92 236 6.0 6.06

RCA -89 Power 26.5 230 217 27.5 6.06

11111=1116.
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Figure A-Schematic Diagram

4,e

MTCINAL CONKCTIONS Of
2 I.F. TAANSf.

ILS1$1011

EEO

,44
COMMIS.
WM CM

11

;t -

L -t ,
GR.V.

OarMAL CBMECTIONS Of
1. tr. TINY.

T RA 14.1r

r
ow.- -(1

mfMATAM
'MAME

41,

I EMOr

NUMMI COIMIC11016 Of
POW MU

NM,

emu.:' jI

Figure B-Wiring Diagram

CANS C0010013Cl

COL

SY.

MOFAAAI CDONECTIOAS Of

fA LA MCA

MUM

INTIM/ COMEL110115 Of
INTIOSTAM MANY.

VI



l22 OFFICIAL AUTO -RADIO SERVICE MANUAL

RCA -VICTOR, Inc.

SERVICE DATA FOR VIBRATOR UNIT

The vibrator unit used in this receiver is of excellent
design and sturdy construction. It functions as a combined
1. C. generator and mechanical rectifier. Referring to Figure

C, it will be noted that the primary and secondary of the
transformer are center tapped. By connecting the outside of
each winding to the contacts of the vibrator and using the
arms and center taps of the windings as sources of input and
output voltage, a combined generating and rectifying action
is obtained.

270 V.- AC:
OUTPUT.

Figure C-Stisematic of Vibrator Unit

When the switch is turned "on" the vibrator makes and
breaks contact at point "A." This constitutes the driving
action of the unit, and is in no way connected with the other
circuits. The primary vibrator functions to connect the input
low voltage current first across one-half and then across the
other half of the primary of the transformer. This results in
a pulsating direct current applied to the primary in an alter-
nating direction. The result is an A. C. voltage emanating
from the secondary of the transformer; as the transformer
has a step-up ratio the A. C. secondary voltage is consider-
ably greater than the primary. The secondary vibrator func-
tions in a similar manner as that on the primary side, so that
by reversing the alternations applied to the load, a pulsating
D. C. is obtained. After filtering, this is used as plate and
grid supply to allIRadiotrons.

(1) Spring and Contact Adjustment Limits.
Proper adjustments of the various contacts are made in

the following order and manner:

1. With 8 and 10, Figure D, firmly held against their
respective stops and with 3 and 5 in contact with 8 and 10
respectively, the air gap between 1, 6 and 2, 7 shall be 0.015"
plus or minus 0.005". On no particular unit however, shall
the differences between the two air gaps exceed 0.005".

2. Adjust the buzzer screw, 11, Figure D, so that when
the position of the armature is such that 1 and 2 are just
making contact with 6 and 7 respectively, the contact between
4 and 9 shall just be breaking.

(2) Adjustment for the Reduction of Sparking.
If any pair of contacts show excessive sparking, the

following procedure will in general reduce the sparking to a
minimum.

For example, consider the case where excessive sparking
is occurring between 6 and 1. Sparking will be reduced to a
minimum by bending the armature spring on that side
(secondary side) away from 6 and toward 8. (See Figure D.)
If the bend is too small, only a small change will be noted.
However, if an excessive bend is made, the sparking will be
transferred from 6, 1 to 8, 3.

The same method may be applied to any pair
Usually only a slight bend will be -necessary. Although after
bending, no change in the position of the armature contacts
may be noted, a sufficient change in the initial force require-
ments will have been made to reduce sparking.

(3) Output Voltage.
When connected to a 6 volt primary source, the output

voltage across a 5,000 ohm resistor (connected in place of the
receiver load at the output of the filter), must be 240 volts
or greater.
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SENTINEL "A.C.-D.C." MODEL 561
PERHAPS the most interesting fea-

ture of this ultra -midget 5 tube set,
illustrated, is its adaptability to the
current supply, whether the available
power is a 110 volt, A.C. or D.C. light
line, a 32 volt farm lighting system, or
the 6 volt storage battery
mobile.

Included with the set are only the
tubes, dynamic reproducer integral
with the set, and a 25 -foot reel of
antenna wire. However, the following
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accessories are available: a special Sen-
tinel 125 volt, 60 milliampere inter-
rupter -type "B" unit, car antenna, 6 -
volt adapter cable and plug, spark plug
and generator suppressors, generator
filter condenser, and mounting bracket
assembly, web strap and buckle.

The receiver may be mounted in any
convenient place in the automobile
such as the robe rail in back of the
front seat, between the dashboard and
windshield pane, or on the underside of
the dashboard head. Mounting acces-
sories are available for this purpose.

"

25Z5 Rect
Zz&
Pw/f: G/OLY a /IMP'

In this receiver we find a super-
heterodyne circuit designed for A.C.-
D.C. operation; the I.F. is 265 kc.
Tubes used: One type 36 oscillator -
first -detector; one 39, I.F. amplifier;
one 36, second -detector; one 38, A.F.
p.mplifier; and one 25Z5, rectifier.
Total "B" requirement, about 60
milliamperes at 125 volts; a 90 -volt
block of "B" batteries may be used.
The reproducer has a 3,000 ohm field.
Tube Tube Plate
Type Pavilion Vob
36 Osc.-Det. 1 112
39 I.? 112
36 Det. 2 28*
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SPARTON MODEL 34

THE
Sparton model 34 automotive

receiver is a seven tube superheter-
odyne employing the Lafoy system of
automatic volume control, pentode push-
pull power output, and is equipped with
finger tip remote -control tuning; the
tuning control box is located on the
steering column.

The receiver comes equipped with
tubes but without accessories: the ac-
cessories include batteries and ignition
suppressors. Either a wire mesh or a
capacity -plate antenna may be used.

The mechanical arrangement of the
set is such that it may be mounted
either on the dash or under the floor-
boards. The dynamic speaker, aside
from the more conventional arrange-
ment, may be mounted under the floor
boards so that the grille is fldsh with
the floor, like a heater.

Reference to the schematic circuit
will show that a 39 is used as the first
R.F.; a 36 as a combination detector -
oscillator; a 39 as the I.F. amplifier
tuned to 172.5 kc.; a type 70 second -
detector and A.V.C. tube; a 37 in the
first A.F. stage; and two type 38 pen-
todes in the output.

ANT. EQUALIZING CONDENSER.
TANT. /IR.P. 17817)ETIOSC

39, j 36,

.3 -M F.

CNA WS

GROUND
WIRE ON

BATTERY PLUG

VF Tp CAR
FRAME

SPARKS - WITHINGTON, INC.
The battery equipment necessary,

aside from the storage unit, is four 45
volt "B" batteries and a small "C" bat-
tery. The operating voltages and cur-
rents are as follows:

Tube
Type

Plate
Volta

Cont.
Grid

Voltage

Screen -
Grid Plate

Voltage Cure.
V1 90 3.0 90 4.0
V2 120 15.0 90 2.0
V3 90 3.0 90 4.0
V4 180 1.0
V5 125 io:o 4.0
V6 180 19.5 iie 8.0-10
V7 180 19.5 180 8.0-10

The above data are valid only when
the condition of the batteries is good
and the volume control is set to maxi-
mum with no signal.

A photograph of the equipment and
a pictorial view of the receiver showing
the location of all parts are appended.

3,000
OHMS

8,000
OHMS

SPARTON

MODEL 34

1.F
39

MODEL 34 CHASSIS
and associated equipment

=Z.= SPARTON

2 .DET/ AV.C. A.F.1
70 37.2 M1

0.25-
MEG

.3 -ME.

MEG.

Vd

YELLOW

.2- F.4F.

EROWN*\.-360.0405

T1.

16.220.t=t;j
REMOTE CONTROL

1.1.430-1

I SW (10 AMP.
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RED"n

PG +135 V. RED
0 + 90 V. BROWN

J

A.F.2
38

38

BLACK .4

4 -8--

- 63 V. GREEN
6 VOLT - 9 - 45 V. YELLOW

STORAGE BATTERY

VOLTAGE ANALYSIS

REPRODUCER.

GREEN- RED

/12

V
07

VOICE
C016,

,OES.MF.
BLACK

MEN

8 Ras
FIELD

SUC.-RED

X K

IFLA

3 -YO.

LF.172.5

Condition of "A" Battery -Good Position of Volume Control -Full with Antenna Disconnected

Tube Location Filament
Heater or Plate Control

Grid -
Screen
Grid +

Plate Current
M. A.

'39 R. F. Stage 6.3 195 - 3.5 100 4.2

'36 1st Det.-Osc. 6.3 195 -12. 100 1.5

'39

85

I. F. Stage 6.3 195 - 3.5 100 4.2

2nd Det.-AVC 6.3 30 1.5

41 Power Stage 6.3 195 -15. 195 16.

84 Power Rec'fi'r 6.3 220 20 per plate

"UMIesual
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STEWART RADIO & TELEVISION CO.
STEWART "ARISTOCRAT"

THE Stewart "Aristocrat" is similar
to the Stewart "Companion," here

described, in many respects: the me-
chanical considerations are the same;
but the electrical characteristics are
different.

The sensitivity of this model is, also,
1 microvolt, measured by R.M.A. stand-
ards; the tubes used are as follows: a
39 as an R.F. amplifier; a 36 as a com-
bination detector -oscillator; a 39 as an
I.F. amplifier; an 85 as a combination
second detector and A.V.C.; a 41, class
A audio driver; a 79, class B power
output tube; and an 84 rectifier. The
"A" battery consumption of the set is
5.5 amperes at low signal levels, and 6
amperes at maximum power output.

The components of the "Aristocrat"
and the "Companion" are completely
interchangeable with the exception of
the audio system and the "B" supply
transformers.

(50

.5-
MF.

OSCb
DET.1.

36

.002
0.1F

7,500 OHMS

RED

.1 -ME

v2

ELK.

STEWART "COMPANION"

THE
Stewart Companion is a six -

tube receiver of the superhetero-
dyne type. It is 9% inches wide, 6%
inches high, and 5Th inches deep. It is
equipped with a remote tuning -control
box, a combination "B" unit and
speaker, and a receiver. The acces-
sories are part of the car: they consist
of all suppressors, condensers, bolts,
washers, etc. The more conventional
antennas may be used.

The receiver is designed to mount on
the bulkhead, on either the engine or
driver's side. The combination speaker
and "B" unit mounts with a single bolt.
The speaker should be so mounted that
it may be adjusted, by means of the
provisions provided, to suit the acous-
tic characteristics of the car, depend-
ing upon whether the car is crowded or
not. Stewart Radio & Television Co.
calls this feature "floating control."

2014°

F
39

200 OHMS
0.2-
MEG.

previously stated, the "Com-
panion" is a six -tube superheterodyne
using one 39 as an R.F. amplifier; a 36
as a composite detector -oscillator; a 39
as an I.F. amplifier; an 85 as a com-
bination second -detector and A.V.C.; a
41 output pentode; and an 84 rectifier.
The I.F. is 175 kc. The total current
consumption of the set is five amperes
at 6.3 volts; the sensitivity is 1 micro-
volt per meter, maximum, measured by
R.M.A. standards; and the power out-
put is 1.5 watts.

The receiver is equipped with manual
quiet A.V.C., which the manufacturer
calls "QAVC."
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INSTALLATION INSTRUCTIONS

Car Radio Receivers should be installed by persons experienced in

this particular line whenever possible. However, a brief set of in-

structions covering the installations of receivers is given below for

the benefit of the purchaser of an automobile radio who might desire to
install his own set or one who would like to familiarize himself with

the generalities of this procedure.

The compact radio chassis, electro-dynamic speaker and "B" elimina-
tor are in a single housing and mounted on the bulkhead of the car -
which is the partition between the engine and the interior of the car.

A suitable location for the set and control head should first be
determined. This location should be such that the set mounted on the

bulkhead should have adequate clearance and the control head mounted
on the instrument panel should be conveniently located and at the same

time not interfer with the operation of any of the controls of the auto-
mobile. The relative position of the set and control head should be

such that the mechanical shafts, which inter -connect these two units,

will not be bent at sharp angles.

The back plate of the receiver housing is detachable by means of
two thumb screws, marked mounting thumb screws (Fig. 2). This back
plate is also used in the mounting plate for the receiver and is at-
tached to the bulkhead by means of three carriage bolts with suitable
washers and spacers to accomodate the requirements of a particulr in-
stallation. The back plate, when removed, may be used as a tem-

plate for locating the three holes in the bulkhead through which the
mounting bolts are to pass. Care should be taken in locating these
holes that the bolts upon passing through the bulkhead do not inter-
fere with wires, tubing or other devices on the engine side of the

bulkhead.

The mounting plate location having been established, The mounting
plate should be attached to the bulkhead by means of the carriage bolt,
spacers, washers and nuts provided for the purpose. Care should be
taken to have a large washer located next to the interior surface of
the bulkhead and that suitable spacers are provided between the in-
terior and exterior surfaces of the bulkhead to prevent these two sur-
faces from being collapsed by the tightening of the screws.

Before the set is actually hung on the mounting plate, the car
should be checked to determine which terminal of the battery is ground-
ed. If the positive terminal of the car battery is grounded, connect
the red wire on power pack terminal strip back of set to terminal #1

and the other wire to terminal #2. If the negative side of the car
battery is grounded connect the red wire to terminal #2 and the other
wire to terminal #1.
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The actual attachment of the receiver to the plate is accomplished
by placing the hook (attached to the upper rear corner of the housing)
against the mounting plate and between the flanges of the latter. While
still holding the receiver thus against the plate, the receiver is
pushed upward until the hook catches over the plate; after being sure
that the hook has caught all along the plate, the fingers should be run
alcitg the sides of the plate to insure that the receiver is between the
flanges of the plate. The two thumb screws should then be installed be-
neath the receiver to secure it to the plate.

The connections to the car battery should be made at this period
of the installation. The battery cable consists of two shielded wires
one of which is provided with a fuse housing near the terminal. The RED
battery wire should ALWAYS be connected to the "hot" terminal of the
car battery and the BLACK terminal should ALWAYS be connected to the
"grounded" terminal of the car battery. This is true regardless of
whether the positive or negative terminal of the car battery is ground-
ed. It is necessary, however, that the power pack connections be made
as described above to establish proper polarity.

The battery cable, when properly routed for installation, should
be clamped to the car at suitable points.

The shielded antenna cable, which is attached to the set, should
be concealed and the free end of the conductor connected to the down
lead from the roof antenna of the car. This joint should be soldered
and securely taped to insulate the antenna against accidental grounding
The connection should be made as high up in the windshield post as
practicable, or as close to its lower opening as is possible. The
shielding around the end should be grounded near its open end to the
car frame.

The receiver should now be turned on by turning the volume con-
trol shaft in the set. The shaft end, referred to, is near the cen-
ter of the front edge of the housing. Tune in a station at as high
frequency (approximately 1400 kilocycles) as possible. The rotor of
the tuning condenser in such a case will be well disengaged from be-
tween the stator plates. Ascertain the frequency, set the scale of
the control head at that frequency and insert the flexible tuning
shaft into the condenser pinion shaft end. Tighten the set screw
on the pinion shaft end and then the one on the sleeve on the out-
side left end of the housing. This latter screw holds the shaft
casing securely. If this adjustment has been made carefully, the
calibration of the dial should follow closely the stations as tuned.
Insert the end of the other flexible shaft into the volume control
shaft coupling and tighten the set screw on the volume control shaft
coupling.

The current drain from your car battery will be increased about
5 amperes while your radio is in use. It might be advisable, there-
fore to advance the third brush on your generator slightly to take
care of this. This depends upon the conditions under which you o-
perate your set.
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OPERATION

As stated before, the compact radio chassis, "B" eliminator and elec-
tro-dynamic speaker, contained in a single housing, are mounted on the
bulkhead of the car and a control unit is mounted on the instrument panel.
(These components are shown diagramically in Fig. 2.) The set is turned
on by operation of the left-hand knob on the control head. This knob
also serves to regulate the volume of output.

The station selector is controlled by means of the right-hand knob
on the instrument board control unit.

In tuning in station, the procedure should be as follows: First,
turn the volume control knob to the extreme clockwise position of rotation
and wait for the set to warm up as manifested by a slight crackling sound
in the speaker. Then turn the station selector until the desired station
is heard. After this, the volume can be regulated to the desired level
by suitable counter -clockwise rotation of the volume control knob. The
station selector knob should then be readjusted slightly so as to tune the
station exactly to the most pleasing quality of output.

The numbers, which appear in the window of the control head in accor-
dance with the rotation of the selector knob, indicate the frequency
which the set is tuned. These divisions are marked in hundreds of kilo-
cycles so that the number 7 represents 700 kilocycles. The heavy line
is used to indicate each of the hundred kilocycle points on the dial. The
line of medium thickness is used to indicate the 50 kilocycles points, and
a fine line to indicate the 25 kilocycle points occuring between the hun-
dred kilocycle divisions.

The set may be locked by turning the set off and pulling out the
volume control knob from the control unit. This knob should thereafter
be used as a key.

ANTENNA

The Model 150 automobile receiver is designed for use in connection
with the roof type of antenna, but if no such antenna is available, a
capacitor plate can be obtained from the dealer, from whom you bought
your set. This capacitor plate is mounted under the running board of
your car. The use of this capacitor plate will eliminate the necessity
and expense of installing an antenna in the roof of the car. However,
a roof antenna will give better results and should be used wherever pos-
sible. Practically all of the 1933 closed car models are equipped with
antennas in the roof, as are a great many of the 1932 models of closed
cars. These roof antennas should be used whenever available.
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SERVICING

The servicing of the Model 150 Car Radio should be done by a com-
petent expert in this field. The American Bosch dealer and service
station is equipped to provide you with information relative to service
parts. He is also equipped to make minor repairs on the set and should
be consulted wherever possible, in case of trouble. Troubles due to
worn out or defective tubes or worn out or defective vibrator rectifiers
may be corrected by withdrawal of these components from the set and sub-
stitution of similar components.

To remove the tubes, it is necessary to remove the five thumb nuts
which hold the front of the set in place, and lay the front cover, with
speaker attached, on the floor -boards of the car. The three tubes en-
closed by the shield along side of the tuning condenser are then re-
moved by placing a wire noose over the tube and pulling out. The other
tubes can be pulled out directly with the fingers.

To remove the vibrator rectifier, the set must first be removed
from the bulkhead and laid on the floor -boards. Then, with the front
cover removed from the set, the vibrator rectifier can be ejected from
its socket by pressing on the corners of the vibrator rectifier which pro-
ject beyond the socket in the back of the set.

AMERICAN BOSCH VIBRO -POWER CAR RADIO

MODEL 150

Supplementary Service Instructions

The wiring diagram of the Model 150 American Bosch
Car Radio shown on the other side of this page carries
at the right hand side a list of electrical parts used.
In ordering service replacements, please specify the
"SA" number.

For the further information of the service man,
the following data is given.

Total drain on the car battery: 5.1 amperes
maximum.

Output: 1.7 watts.

Intermediate frequency: 175 kilocycles.

"B" voltage: 170 volts or more under set load.
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TROUBLE CHART (Complete Installation)--Cont'd.

A. NO RECEPTION (Selector dial not illuminated

1. Fuse burned out in "A" battery cable.

2. Improper connection at power supply Connector Plug.

3. Poor connection between the Hot "A" battery wire and
starter terminal or between the Ground "A" battery wire
and the frame of the car.

4. Inoperative Switch. First make certain that the switch
is being actuated by the flexible control drive connected
to the volume control knob. Then test the switch.

B. NO RECEPTION (Selector dial illuminated)

1. Poor antenna, poor antenna connections or antenna
disconnected.

2. Shorted antenna clip (on chassis).

3. One or more sections of C-7 Condenser Block shorted.

4. Shorted R-5 Resistor.

5. One or more defective tubes.

6. Open in any circuit supplying voltage to tube sockets.
(Take analyzer readings, see page 9.)

7. Defective "B" Supply --Refer to "B" Supply Service Bulletin.

C. WEAK RECEPTION

1. Poor antenna or poor antenna connections.

2. One or more defective tubes.

3. Worn out or weak "B" Batteries. If Dynamotor is used,
check output of same to insure correct voltage.

4. Open speaker field.

5. Open or shorted C -7-A, C-11, C-13 or C-16 condensers.

6. Shorted C-2 condenser (Diode plates shorted).

7. Shorted R-12 Resistor.
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TROUBLE CHART (Complete Installation) --Cont'd.

C. WEAK RECEPTION--Cont'd.

8. Short between the wiring and parts connecting to the
diode plate of the type 85 tube socket and ground.

9. Trimmer condensers out of alignment. (See instructions
for aligning condensers on page 10.)

D. POOR TONE QUALITY

1. Low "B" batteries. Replace any "B" batteries testing
below 35 volts with new batteries. If Dynamotor is
used, the output should be above 170 volts.

2. Low "A" (car storage) Battery. The filament voltage when
measured with a set analyzer should never be below 5.5 volts

3. One or more defective tubes.

4. Defective speaker.

5. Station not properly tuned in.

6. Defective chassis (Remove from car and make complete test).

E. BLOCKING (SPUTTERING)

1. Open C -7-C or C -7-D section of condenser block. (This
condition will manifest itself by the R. F. or I. F.

tube drawing grid current and developing high bias.)

2. Shorted R-3 resistor.

3. Open C-10 Condenser.

4. Abnormal 236 Detector -Oscillator tube. Install new tube.

F. OSCILLATION WITHOUT DECREASE IN SENSITIVITY

1. Open C-12 Condenser.

2. Open C-8 Condenser.

3. Shorted R-10 Resistor.

4. Grid lead coupling caused by the leads of one stage being
moved into close proximity to those of another stage.

5. Coupling between antenna and speaker connections. Separate
antenna lead and speaker cable as far as practicable.
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TROUBLE CHART (Complete Installation) --Cont'd.

G. OSCILLATION WITH DECREASE IN SENSITIVITY

1. Open section of C-7 Bypass condenser. Note: When section
C -7-C is open, there is also a tendency to block, while
section C -7-D opening will give a tendency toward "motor
boating."

2. Open R-12 resistor (Causing high screen voltages).

TESTING ACCESSORIES (Antenna, Tubes, Batteries, etc.)

A. Antenna. Substitute a piece of insulated wire, approximately
6 or 8 feet long and strung out through the door of the car,
for the regular antenna. Then, if the set operates normally,
the regular antenna is at fault and should be repaired.

B. Tubes. Remove one at a time and test carefully, or substitute
known good tubes.

C. Batteries. Remove the battery cable plug from the chassis
and with a direct current voltmeter, having a double range
(0 to 8 and 0 to 200), make the following tests (see Fig.1):

TEST
Pos. Neg.

X-4 X-3 6 "A" Battery
X-2 X-1 135 "B" Batteries
X-2 X-1 200 Dynamotor
X-2 X-1 200 Eliminator

Correct Location of
Voltage Trouble

D. Battery Cable and Connections. Make the tests outlined in "C"
and again directly at the terminals of the batteries. Then if
substantially the same readings are not obtained, either the
connections are not made properly or the cable is defective.

E. Speaker. Remove the speaker cable plug from the socket located
on the chassis and plug in (without mounting) a known good
speaker. Then if the reception is normal, it is an indication
that the speaker is defective and should be removed, tested
and repaired.

F. Chassis. Having determined that all accessories are in good
operating condition, that all battery connections are made pro-
perly and that the fuses are not burned out, it will then be
necessary to remove the chassis from the car and connect it
up on the test bench. Then make all tests listed under "Volt -

Ohmmeter Test of Chassis" or "Testing with a Set Analyzer."
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TESTING WITH VOLT -OHMMETER

To simplify testing the chassis, all contacts used in making the
tests are numbered --see Figs. 3 and 4. The same numbers will
also be found in their respective positions in the Wiring Dia-
gram, Fig. 1.

VOLTAGE TESTS:

The correct approximate voltage for each tube socket prong, when
using a Model D-100 Dynamotor or B-101 Eliminator, is listed in
the following chart. When testing with three 45 volt "B" Bat-
teries, the voltages should be about 75Z of those listed.

Touch the positive prong of the test leads to tube socket termi-
nals, one at a time, and the negative prong to the frame of the
chassis. IMPORTANT --ALL VOLTAGES UNDER 6 SHOULD BE MEASURED ON
6 VOLT SCALE.

VOLTAGE CHART

Supressor
Screen Plate Heater Heater Cathode Grid
Contact Contact Contact Contact Contact Contact

Tube #1 #2 #3 #4 #5 #6

236 RF 80 170 0 6 2.4
236 OSC 80 170 0 6 5.5
239 IF 80 170 0 6 2.4
85 DET * 0 160 0 6 10.5 0.15**

A-89 AF 170 170 6 0 20.5 20.5
B-89 AF 170 170 0 6 20.5 20.5
Speaker- 170 170 0 6 0

Socket

Also test from 85 Det. Contact #1 (Pos.) to Contact #5 --should
read 3 volts on 6 volt scale. Incorrect reading indicates
defective R -1-B, R -1-D, R-7 or R-8 Resistor.

NOTE: After checking the above voltages, if any are incorrect --
refer to "Locating Troubles Isolated by Voltage Tests"
to find part at fault.

' #1 Terminal on type 85 tube connects to A.V.C. plate
'4' #6 Terminal on type 85 tube connects to detector plate

II
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TESTING WITH VOLT-OHMMETER--Cont'd.

OHMMETER TESTS: It is necessary to make the following resistance
measurements, with tubes removed, in addition to either the voltage
tests or set analyzer tests, in order tc make a complete check of
the chassis.

Test From

1. Ground
2. 236 R.F. #6
3. 236 OSC #6
4. Ground
5. 239 I.F. #6

6. Ground
7. Ground
8. 85 Det. #6
9. Speaker Soc #2

To

38
27
41
41
26

45
11
25
5

Correct
Resistance
(In ohms)

30
6

4

9

50

5

1

50
Open

Probable Location of
Trouble If Incorrect
Reading is Obtained

T1 Antenna Coil Pri.
Tl Antenna Coil Sec.
T2 R. F. Coil Sec.
T2 R. F. Coil Sec.
T3 Osc. Coil

T3 Osc. Coil
T3 Osc. Coil
T4 I. F. Transformer
C-12 Condenser

*10. #48 47 3 T6 Output Trans. Sec.

11. #24 25 50,000 R10 Resistor
12. Voice Coil Lead 47 0.5 Speaker Voice Coil
13. A-89 A.F. #7 GND 4,000 T5 Input Trans. Secondary
14. B-89 A.F. #7 GND 4,000 T5 Input Trans. Secondary

**15. 85 Det. #7 GND zero to R9 Volume Control
500,000

16. #26 29 200,000 R4 Resistor
17. #27 30 50,000 R6 Resistor

Unsolder and disconnect Voice Coil Lead from Terminal #48
Rotate Volume Control

LOCATING TROUBLES ISOLATED BY VOLTAGE TESTS

(By means of Resistance Measurements)

The Volt -Ohmmeter test of the chassis, or the "Set Analyzer"
method of testing, only isolates the source of trouble in some
one stage of the complete circuit, for example, the 1st Detector
Stage or possibly the I. F. Stage. Then the actual part at fault
may be easily located by making the resistance measurements listed
opposite the condition disclosed by the voltage tests recorded
in the following chart:
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LOCATING TROUBLES ISOLATED BY VOLTAGE TESTS--Cont'd.

(By Means of Resistance Measurements)

Description of Correct Part or Parts
Incorrect Test Reading Probably Causing
Voltage From To (In Ohms) Incorrect Voltage

A. No. Filament (A) 3. Hot "A" Lead X4 Zero Fuse, or Green
Voltage at
any Socket

2. Ground Y4 *Zero Lead of "A" Cable
Switch or Wiring

B. No. Plate (B) 1. 54 X2 *Zero "B" Cable
Voltage at 2. 23 Y2 *Zero Switch ("B" Sec.)
any Socket 3. Ground Y2 100,000 C-14 Condenser

4. Ground 23 100,000 C -7-E Condenser

C. "89" Sockets
a. Plate Voltage 1. R2 R5 Open C-12 Condenser

2. S2 S5 900 T6 Transformer
3. S2 S1 450 T6 Transformer

b. Screen Voltage 1. R1 Al Zero Wiring
2. R1 81 Zero Wiring

c. Cathode Voltage Ground B5 800 C-13 Condenser or
R -1-C Resistor

d. Supressor Grid Ground B5 800 C-13 Condenser or
Voltage R -1-C Resistor

D. 85 Socket
a. Plate Voltage 85 Det. #2 23 2600 T5 Transformer

b. A.V.C. Plate 1. 85 Det. #6 25 5 T4 Transformer
or Det. Plate 2. 24 25 50,000 R10 Resistor
Voltage 3. 85 Det. #5 25 500,000 R11 Resistor or

C-16 Condenser
4. 85 Det. #1 29 300,000 R-7 (Encl. in T4)
5. 29 14 300,000 R-8 Resistor
6. 15 16 400 R -1-D Resistor
7. 15 14 1,400 R -1-B Resistor

14 16 1,800 R-1-8 Resistor
9. 85 Det. #1 28 1,100,000 C-2 Condenser

10. Ground 26 500,000 C -7-D Condenser
11. 24 19 Open C-9 Condenser
12. 24 GND 551,000 C-8 Condenser

" Switch-on
Disconnect C-11 Electrolytic Condenser and Test separately
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LOCATING TROUBLES ISOLATED BY VOLTAGE TESTS--Cont'd.

Description of
Incorrect
Voltage

Test
From To (In

Correct Part or Parts
Reading Probably Causing

Ohms) Incorrect Voltage

E. 39 I. F. Socket
a. Plate Volts I.F. #2 23 5 T-4 Transformer

b. Screen Volts 1. I.F. #1 23 25,000 R-3 or 0-7-A
2. I.F. #1 GRD 75,000 R-12 or C -7-A

c. Cathode Volts I.F. #5 GRD 250 R-2 or C -7-B

F. Osc. & 1st. Det.
a. Plate Volts Osc. #2 23 5 T-3 Coil

b. Screen Volts 1. Osc. #1 23 25,000 R-3 or C -7-A
2. Osc. #1 GRD 75,000 R-12 or C -7-A

c. Cathode Volts Osc. #5 11 *3,600 R -1-A or 0-10

G. 236 R. F. Socket
a. Plate Volts R.F. #2 23 5 T-2 Coil

b. Screen Volts 1. R.F. #1 23 25,000 R-3 or C -7-A
2. R.F. #1 GRD 75,000 R-12 or C -7-A

c. Cathode Volts R.F. #5 GRD 250 R-2 or C -7-B

H. Speaker
a. Weak S3 S4 6 T-7 Speaker Field

b. Distorted 1. S1 S5 900 T-6, C-17 cr R-13
2. 46 49 50,000 R-13 Resistor

NOTE: It will be necessary to disconnect one lead of C-2, C-7
(All Sections), C-10, C-11, C-14, C-16, C-17 Condensers
in order to test them accurately

Refer to "Testing Electrolytic Filter Condensers" for
details on testing C-11 and C-13 condensers.

* R -1-A Resistor originally measured 4200 ohms. This was changed
to 3150 ohms at Serial No. 1207605, to 4000 ohms at Serial
No. 1207761 and finally to 3600 ohms at Serial Nc. 1222409.
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TESTING WITH A "SET ANALYZER"

The following chart shows the approximate readings that should
be obtained with any one of the more reliable makes of radio
set analyzers.

Readings obtained with set analyzers will vary with different
makes of analyzers, with voltage variations and with different
tubes. The readings shown in the table, page 12, therefore, are
really only average values. Each service man should calibrate
the chart of his service manual to match his set analyzer,
using a radio set that is known to be operating properly.

Make a complete test, at each socket, with the set tuned between
stations and the volume control on full, and list readings ob-
tained in a similar form to the chart shown so that an easy
comparison can be made in order to isolate the trouble in some
one circuit.

A motor boating may sometimes develop when the Set Analyzer is
being used, due to coupling set up in the analyzer cable. This
motor boating may be eliminated by connecting a fixed condenser
(about .1 M.F.) from the grid cap of the tube being tested
to the frame of the chassis.

Then after a complete chart has been prepared for the set being
serviced, compare that chart with the standard chart on the next
page and note the stage of the circuit in which there is a dif-
ference in voltage. The information given under the subject
"Locating Troubles Isolated by Voltage Tests" will make it
possible to easily and quickly locate the part or parts in that
stage causing the incorrect voltage.

The voltages shown were taken while using a model B-101 elimin-
ator as the "B" supply. The same approximate voltages should
be obtained when using a model D-100 Dynamotor. However, if
three 45 volt "B" Batteries are used in place of the eliminator,
all voltages will be approximately 75% of those listed.
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TESTING WITH A "SET ANALYZER"--Cont'd.

Tube Position

Voltages

Plate Screen

Milliamperes

Grid
Test

*Cath-
ode

Ella -

ment Plate Screen

236 R. F. 170 80 2.4 6.0 2.5 .01 to .15 2.8
236 1st Det. 170 80 5.5 6.0 .8 .01 to .04 .8

239 I. F. 170 80 2.4 6.0 3.7 1.03 .4

85 (A.V.C.) 160 4.5 6.0 4.

(2d Det.)
(A. F.)

89 Power 170 170 20. 6.0 7.5 1.1 - -

89 Power 170 190 14. 6.0 7.5 1.1 - -

*NOTE: The Cathode voltage (20) listed for one of the type 89
tubes is the actual cathode voltage applied to the element of
the tube. However, the voltages listed for the remainder of
the tubes read bucking filament volts on normal cathode scale.

For example: The reading obtained for the other 89 tube should
be 20 volts minus 6 volts, or 14 volts.

If any readings obtained are very dissimilar to those listed on
your calibrated analyzer chart, it will be easy for the experienced
serviceman to determine the stage in which the trouble is located,
and by referring to the wiring diagram, Fig. 1, and the "Parts
Location" drawing, Fig's. 3 & 4, each part making up that circuit
may be tested individually until the one at fault is found.

TESTING ELECTROLYTIC FILTER CONDENSERS

There are two dry electrolytic condenser units, Part No, 1207616.
Both of these condensers are identical in construction, having a
capacity of A. M.F. These units act as condensers only when the
anode is kept at a positive potential. Upon the application of
an excessive voltage or reversed polarity, the film which forms
the dielectric, breaks down and the condenser action ceases. How-
ever, no damage will result, as upon return to normal condition,
the film will rapidly build up and the unit will again function
as a condenser. In making continuity tests on the chassis this
fact should be kept in mind. For any tests that are across the
electrolytic condensers, the positive prod should be applied to
the point that is connected to the anode of the condenser. If
the anode is made negative, the condenser will pass current much
more readily than if it is made positive and the reading will be
different than the standard reading which should be obtained.
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TESTING ELECTROLYTIC FILTER CONDENSERS--Cont'd.

If there is any doubt about the condition of the electrolytic
condensers, they should be checked for leakage current. This is
done by applying a D.C. potential of 300 volts to the terminals
of the condensers, the anode of course being made positive. After
being on test five minutes, measure the leakage current with a
milliammeter (which should be shunted for at least five minutes
as at first there is a high current through the condenser which
gradually drops away as the film forms). Any condensers reading
1. M.A. or less (per 4 M.F. Section) will operate satisfactorily.

In testing electrolytic condensers for capacity, ordinary methods
involving the use of A.C. potentials cannot be used as the anode
must always be kept positive. If there is any doubt about the
capacity of an electrolytic condenser unit, it is recommended
that a new one be secured and that the old one be checked by
means of a comparison test.

In replacing the electrolytic condenser units, extreme care should
be taken to wire them in with the correct polarity. Tag the leads
when they are taken off the old' condenser. The positive terminal
of the condenser is identified by a positive symbol on the box.
The positive lead in the chassis can be determined by referring
to the circuit diagram.

TESTING ELECTRODYNAMIC SPEAKER

DESCRIPTION --The field of the speaker has a resistance of 6 ohms,
and is connected in parallel with the filaments of the tubes.
The output transformer, which is mounted inside the speaker case,
is accurately designed to match the load impedance of the type
89 output tubes and the impedance of the voice coil.

Do not use any other type of speaker than the type supplied, as
the speaker is especially designed for the receiver.

CONTINUITY TESTS --Continuity Tests on the primary of the output
transformer and the field coil may be made at the terminal strip
inside of the speaker case or at the speaker plug. (See page 13
for circuit.)

To test the secondary of the output transformer and the voice
coil, it will be necessary to unsolder one of the voice coil
leads at the terminal on the output transformer in order to
test through each winding separately. Neither winding should
show a ground to the frame of the speaker.

To test the tone control rheostat and condenser, disconnect the
condenser from the rheostat and then test each unit separately.
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ALIGNING CONDENSERS

PEAKING ADJUSTABLE CONDENSERS

All of the adjustable condensers, commonly called trimmer con-
densers, are very accurately adjusted at the factory and will
not need any further adjustment unless a coil or I. F. trans-
former is changed or the adjustments are tampered with in the
field.

DO NOT attempt to change the setting of any of the trimmer con-
densers unless it is definitely known that adjustment is necessary
and an accurate test oscillator and a screw driver (with fibre
handle) are available. Using a standard metal screw driver for
this purpose will not give accurate adjustment.

Proceed as follows:

A. Disconnect the antenna lead-in from the chassis.

B. Ground the antenna terminal on the chassis to the frame
of the chassis.

C. Set "test oscillator" to 262 kilocycles. Some oscillators
are not equipped with a frequency of 262 K.C. but do have a
frequency of 130 K.C. In this case, the second harmonic of
130 K.C., namely 260 K.C., may be used.

D. Connect the output leads of the test oscillator to the grid
of the 1st Detector tube and to ground (frame of the chassis).
Leave grid cap in place.

E. Connect an output meter in parallel with voice coil of the
speaker (make connections at terminal strip in the speaker),
or across the plates of the type 89 tubes with a 1 M.F.
condenser in series.

F. Turn the tuning condenser rotor to minimum capacity (rotor
plates out of stator places).

G. Adjust I. F. Trimmers in the following order, in each case
leaving the trimmer set for maximum output as shown by the
output meter:* (See note at bottom of page 15..)

* C-4, Plate circuit of 1st Det.
C-5, Grid circuit of I. F. Amp.
C-6, Diode Input circuit.

* See Fig. 3 for location of condensers.
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ALIGNING CONDENSERS--Cont'd.

H. Remove connection grounding the antenna (reverse of instruc-
tions under B).

I. Insert the Calibration Block, Part No. 1206418, between the
center (2nd R. F.) condenser and the rear of the chassis as
follows: Lay the block on the bench with the largest flat
side down and the cut-out edge toward the operator. Pick up
the ulock between the first and second fingers of the hand
so that the side having the beveled and cut-out edges faces
the knuckles of the hand, and the fingers are as close to the
beveled corners as is possible. Insert the hand in the case
over the center tuning condenser (condenser plates fully
closed) and place the Block between the condenser bracket
and the chassis back, with the largest face of the Block flat
against the back of the chassis. The Block will fit quite
tightly and the left side must rest against the shield be-
tween the 1st and 2nd R.F. condensers in order to clear
the condenser wiper spring.

J. Attach the test oscillator to antenna terminal and ground
(frame) of the chassis. (Ant. on test oscillator to Ant. on
chassis and ground on test oscillator to frame of chassis.)

K. Set test oscillator at 1400 K.C.

L. Open tuning condenser until it stops against the Calibration
Block.

M. Place Tube Shield in position around 236 Det.-Osc. tube.
Adjust the trimmer condensers on the tuning condenser to maxi-
mum output, as measured by the output meter, in the following
order:

C -1 -C --Oscillator trimmer
C -1 -B --2nd R. F. trimmer
C-1-A--lst R. F. trimmer

*NOTE: To insure sharp peaking of all trimmers, set the oscillator
output below the point of start of A.V.C. action. Either
set the output of the oscillator so that it is less than
half the maximum output available, or use an 85 tube with
the Diode A.V.C. plate prong removed (Prong #1).

CALIBRATING THE TUNING CONDENSERS

A. Remove the top of the zhassis case.
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ALIGNING CONDENSERS--Cont'd.

B. Insert the calibration Block, Part No. 1206418, in between the
chassis and the middle tuning condenser. The largest, flat
side must be against the back of the chassis and the Block
must fit against the left side of the condenser shield. (See

paragraph H, "Peaking Adjustable Condensers," for details.)

C. Insert the Calibration Dial drive shaft through the condenser
drive ferrule into the drive pinion and turn the shaft until
the condenser stops against the Block. Tighten one set screw
in the drive ferrule to lock the condensers against the Block.

D. Slide the Calibration Dial, Part No. 1206421, on the drive shaft
until it touches the ferrule.

E. Fasten the Indicator Strip, Part No. 12064 in place by mounting
it under a. thumb nut on the lid screw of the left front edge
of the chassis case.

F. Turn the Calibration Dial until the 1400 line in the outside
circle is located at the upper edge of the Indicator Strip;
tighten the two set screws in the Dial hub.

G. Attach the test oscillator to the antenna terminal and ground
(frame of chassis).

H. Set the oscillator at 1400 kilocycles.

I. Place the Tube Shield, Part No. 1206419, in positiOn around
the Det.-Osc. tube.

J. Peak the trimmers as indicated in M of the peaking instruc-
tions.

K. Release the set screw in the ferrule and tune the receiver to
1000 K. C. as indicated by the Calibration Dial and Indicator
Strip.

L. Turn the oscillator to 1000 K.C.

M. Note the position of the timmer on C -1-B condenser and then
screw it down slightly. If the output as measured on the
output meter increases, replace the trimmer in its original
position. Now bend the outside split plates, which are
partly in mesh with the stator plates, toward the stator
plates until maximum output is obtained.

If turning the trimmer screw down decreases the output, try
unscrewing the screw. If a peak is obtained with the screw
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out further than its original position, bend the plates away
from the stator plates until maximum output is obtained.

If the peak occurs at the original position of the trimmer
screw, do not bend the plates.

NOTE: Use a pair of duck -bill pliers for bending the plates and
do not leave any sharp bends in the plates. Bend the
plates so they form a smooth curve --do not have one
plate bent in and the next plate bent out a quarter of
an inch unless the plates are bent in the shape of an S.

N. Repeat

O. DO NOT

P. Repeat

"L" with C -1-A Condenser.

attempt to bend the C -1-C oscillator condenser plates.

K, L, M, N and 0 at 750 and 600 K.C.

Q. Repeat M of "PEAKING ADJUSTABLE CONDENSERS."
The Calibration Dial and shaft, Indicator Strip, Calibration
Block, Tube Shield and antenna lead are grouped under part
number 1207770. This kit simplifies the peaking and cali-
bration of the Model 2035 United Motors radio receivers.

In order to accomplish the above peaking and calibration
instructions without the calibration kit, it will be neces-
sary to build a frame to hold the receiver case and control
drive rigid with respect to each other. First log the dial
in the control drive by tuning in a station of known frequency
below 700 K.C. and adjust the drive so that the dial indicates
that frequency. Now follow the above instruction for peaking
and calibrating the condensers, using the control drive to
determine 1400, 1000, 750 and 600 K.C.

EMERSON ELECTRIC MFG. CO.

EMERSON "13" UNIT
THE Emerson "B" power unit of a

dynamotor type, having a sealed fil-
ter pack mounted on steel end -plates,
measuring 67ix4,14x7% inches, has
been made available through the Emer-
son Electric Mfg. Co., Inc. This unit
may be used on sets which obtain their
"C" bias from "B-" to ground or on
sets which have the "B-" grounded.
The machine is rated at 180 volts, 40
milliamperes, and draws 21,Z amperes
at 6.3 volts. This unit has two arma-
ture windings which rotate in a com-
mon field. The field coil, of course, is
connected across the low -voltage wind-
i ng.

A 90 -volt tap is provided for receiv-
ers requiring this voltage. This tap
is secured by connecting 15,000- and
20,000 -ohm resistors in series across
the output of the unit; the 90 -volt tap
connects to the junction of these two
resistors. A 6 mf. condenser is used
across the high voltage terminals, as
shown in the schematic here. A 2 mf.
condenser isconnected from "B-" to
ground and a 1 mf. condenser from
"A+" to "A-." The unit should be
lr"ricated but once a year using a
medium weight mineral oil, such as a
light automobile engine oil .

Efficiency, output voltage, and cur-
rent drain curves are also shown.
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AUTOMOBILE RADIO

RECEIVER
062 SERIES

SUPERHETERODYNE
THERE are certain fundamentals about the

installation of an auto set that should be
studied and considered seriously before any

attempt is made to install the receiver in the car.
No attempt will he made in this manual to state
definitely how the set should be installed in each
make of ear. Instead we will go through step by
step the method of installing each unit of the set,
giving the different methods that may be used in
installing these units. One of these methods will be
applicable to any make of car. The type 'of installa-
tion should he determined upon for the particular
car on which the set is installed before starting the
job. The different methods of installation with dia-
grams and complete installation data are given in
other parts of the service manual, and these should
be carefully checked over and the best method of
installing each unit determined before any attempt
is made to install the receiver. The chassis (unit
containing tuning unit and tubes) may be installed
in any one of a number of locations; steering col-
umn, on the dash underneath the cowl or on the
dash under the hood. The "B" eliminator or "B"
battery box can be mounted at any convenient posi-
tion under the seat or under the car.

In mounting the "B" eliminator it is preferable to
mount it at least three feet away from the radio
chassis, under the hood, or in any one of the loca-
tions shown in the manual. It should be installed so
that it will not interfere with the operation of any
of the controls on the car, and not placed near the
exhaust pipe. The chassis may be installed in any
one of the locations shown in the manual, and in
such a position that it will not interfere with the
cowl ventilator or operation of the pedal controls.
The tubes should be tested and placed in the chassis
before it is mounted, as it is difficult to install the
tubes after the receiver chassis is permanently
mounted. The speaker may be located in any posi-
tion that is convenient. It is generally mounted on
the dash under the cowl. If the set is installed in a
tight corner, be sure the antenna trimmer screw is
adjusted before the set is mounted. Complete infor-
'nation on this adjustment is given on page 11.

A radio service man and an automobile mechanic
or ignition man can co-operate to advantage in in-

stalling the receiver. A garage is the best place to
work and a portable electric drill, pliers, soldering
iron and solder, small wrenches, and a screw driver.
are the essential tools.

Although the installation of the automobile radio
may appear to be a difficult job, by giving a little
thought to the installation before hand as outlined
in the foregoing, and with the proper tools the in-
stallation is comparatively simple. The performance
of au auto radio can hardly be compared with the
performance of an AC receiver in the home. The
auto receiver must operate on a very small antenna
and under many varying conditions. If care is
taken, however, in the installation, the performance
of this sensitive superheterodyne will be found to
be excellent. Remember, much depends on using the
best antenna possible.

General Procedure

Before installing the receiver look over the units
and check them against the parts listed in the hack
of this manual, so that you are certain you have all
of the necessary units.

The general order in installing is to mount the
control unit, chassis, flexible drive shaft, speaker,
"B" eliminator or "B" battery box and antenna
Install the suppressors and condensers for the elimi-
nation of ignition and generator noise.

_Important

Before installing the control unit, chassis, and
flexible drive shaft, read over the data in this man-
ual explaining the mounting of these units, and de-
termine which installation is to be used according
to the space available. The important item to be
considered in this connection is the distance between
the control box and the chassis as there are only
three lengths of control shaft which can be supplied,
fourteen inches, thirty-four inches, and forty-five
inches, and the control shaft cannot be cut
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Mounting the Control Unit

The control unit is mounted
on the steering column under
the steering wheel as shown in
Fig. 2. The bracket can be
screwed to the top and center
hole or the center and bottom
hole on the left side of the box,
depending on the position of
the control unit desired.

Wrap one or two pieces of the
felt provided around the steer-
ing column, leaving room for
the set screws to pass before
connecting the two parts of the
clamp together. The four 8-32
x 3/4" fillister head screws are
used for this purpose. When the
clamp is in place, take the two 8-32 headless

Fig. 2-Control Unit on Steering Column

cup the standpoint

Mounting the Chassis
There are three general ways to mount the chassis

as shown in Fig. 3 ; on the steering column, No. 1, in
back of the dash, No. 2, and in front of the dash,
No. 3. There are three flexible drive shaft lengths :
14", 34" and 45". The 34" length is regularly sup-
plied with the set unless otherwise specified. The
shorter and more direct the flexible drive shaft is,
the easier it will turn.

Mounting Chassis on Steering Column
Mounting the chassis on the steering column is by

far the easiest method, but be sure there will be no
sharp curves in' the drive shaft or this method can-
not be used.

A steering column mounting is provided and is
composed of two parts: the base and the clamp.
First attach the base to the chassis box. There are
four brackets on the bottom of the chassis box to
which the base is attached. It will be noted that the
base can be put on lengthwise or crosswise of the
bottom of the chassis.

The chassis may be mounted over, or on the side
of the column, depending on the space available. It
should be mounted in such a way as to make the
flexible drive shaft to the control unit as short and
in as straight a line as possible. The chassis should
not interfere with the feet or legs of the driver, nor
with the action of the pedals, hand brake, cowl ven-
tilator or any other apparatus.

Secure the steering column mounting base to the
chassis brackets with four of the 10-32 x %" fillister
head screws. The other six screws of this type sup-
plied are used to screw the clamp of the steering col-
umn mounting to the base. Two or four of the pieces
of felt provided should be wrapped around the steer-
ing column before the mounting goes on. When the
mounting is in place, take the two 1/4" No. 20 Cup
Point set screws and screw them down on the steer-
ing column through the holes in the clamp.

of

point set screws and screw them
down on the steering column
through the holes in the clamp.

The control unit is generally
about 4" below the wheel, but
this will vary with individual
cases. The length of the drive
shaft and interference with
driver's legs will also govern the
location of the control unit.

There are two screws which
hold the inside portion of the
clamp to the bracket on the box.
By loosening these two screws,
the box can be swung around if
such a position is handier from
the person operating the set.

Before the chassis is permanently mounted, the
tubes should be inserted, antenna trimmer adjusted
(as explained in section on trying out the set), and
the flexible drive shaft connected (as explained in
next article).

Mounting Chassis in Back of Dash
If the chassis cannot be mounted on the steering

column the next best place is in back of the dash,
position 2, Fig. 3. Locate it in such a way that the
flexible drive shaft to the control unit will have
as few bends as possible. In general the 34" length
will be used for this method of mounting. Well up
under the cowl and to the right of the steering col-
umn is a good location.

First drill the three mounting holes required for
the dash mounting plate. The location and size of
these holes is shown in Fig. 4. A template for drill-
ing these holes is supplied with the set. Three 3"
square head mounting bolts are supplied. Take two

Fig. 3-Possible Chassis Locations-Position 3 used
only when absolutely necessary.
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Fig. 4-Dash Mounting Plate

of these, which will be used for the upper part of
the mounting plate and screw on nut "A" ( See Fig.
5) . The nut should be just far enough away from
the head of the screw to permit the bracket of the
mounting plate to slip down as shown in the illus-
tration. Then put on nut "B" and a washer, after
which the two bolts can be put through the dash,
with the shanks extending into the engine compart-
ment as shown in Fig. 5. A washer, lockwasher, and
nut are then put on these bolts, from the front of
the dash to hold them in place.

NOTE : If the chassis is mounted with the cover
on the bottom, it will be necessary to drill the lower
mounting hole 5w, from the top mounting holes
rather than 5h" as shown in Fig. 4. Also, it will
be necessary to put several washers between the dash
mounting plate and the lower mounting holes on the
chassis box, indicated in Fig. 4. The latter is neces-
sary in order to keep the dash mounting plate from
interfering with the wing nuts if the cover of the
chassis box is taken off.

The distance "X" between nuts "A" and "B,"
which determines how far out the chassis is mounted
from the dash, will vary with the model of car. If
there is a lot of apparatus in' back of the dash, such
as wires, tubing, etc., the chassis will have to set out
far enough to clear it. If there is little or no inter-
vening apparatus, the chassis can be set in closer to
the dash. In general, get it as close as po5sible. Then
put a washer on the third mounting bolt and put
this bolt through the lower hole with the head on
the engine side of the dash as shown in the illustra-
tion. Put on a washer, lockwasher, and nut "D" and
tighten it up. Then put on nut "E," screwing it on

04.9/"VeArriNG RUM' 1 {Y451 e0
Lcrti3/415HZQ

C4455/5/4121V77A4

NC/TS 0

lCII 3413

Fig. 5-Details of Chassis Mounting on Dash

far enough so that it will not interfere with the
mounting plate.

Next, secure the dash mounting plate to the chassis
box by means of the four chassis mounting screws.
Note that there are four screws on one of the narrow
sides of the box and four screws on one of the broad
sides. The purpose of this is to permit the attach-
ment of the plate to whichever side is most conven-
ient. Consideration should be given to ,the space
available and also to the location of the anchor bush-
ing on the chassis box. In general, the cover of the
chassis should be at the bottom in order to get at the
tubes. All the tubes should be in the sockets and
the antenna trimmer adjusted (as explained later)
and flexible drive shaft connected before the chassis
is permanently installed.

The four mounting screws pass through the four
slots in the mounting plate. After they are in place
and tight, the dash mounting plate with chassis at-
tached is slipped over the three mounting bolts. The
two upper brackets on the plate slip down in back
of nut "A" as shown in Fig. 5, and the slot at the
bottom of the plate slips over the shank of the lower
bolt in back of nut "E." The plate will then hang
with the bottom farther away from the dash than
the top. A washer, lockwasher and nut "F" are then
put on the lower mounting bolt. Nut "F" is then
screwed on until the mounting plate is about paral-
lel with the dash. In this position, the bracket at the
top of the mounting plate should butt up against
nut "A" and be tight. If it is not, contipue to screw
on nut "F" a slight amount. Nut "E" can then be
screwed back and tightened against the mounting
plate.
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Mounting Chassis in Front of Dash
This position of mounting should be used only if

the other two locations are not possible. Mounting
the chassis in front of the dash is undesirable be-
cause interference from the car ignition system is
greater; the set may be ruined by water and the cable
must be unsoldered to get it through the dash.

Attaching the
As already mentioned, the flexible drive shaft

comes in three lengths : 14", 34" and 45". The 34"
length is -supplied unless otherwise specified on the
order. The other lengths may be had by special
order or by, so specifying at the time the order for
the set is placed. The shaft cannot be cut to length.

If the 14" length cannot be used, the next best
length, of course, is the 34" length. The chassis must
be so placed relative to the control unit that this
length of flexible drive shaft can be put on with a
minimum amount of bending. In general, one large
radius 90° bend or an easy spiral around the steer-
ing column is all that is. necessary. The less the
number of bends and the larger the radius of them
the easier the drive will turn.

Attach the flexible drive shaft at the control unit
first. Take off the bottom portion of the box by re-
moving the station selector knob and unscrewing the
end screws. The bottom portion of the box may then
be dropped away as far as the leads will permit.

In Fig. 6 are shown the constructional details of
the flexible drive shaft connections. First loosen the
clamping nut on the anchor bushing. Pull the end
of the drive shaft about 11/2" out of the casing and
push it into the hole at the center of the drive pin-
ion. There is a set screw in the pinion which holds
the drive shaft in place. When the shaft is inserted
the flat portion should be under this set screw.
Tighten down the set screw on this flat portion.

Then push the flexible drive shaft casing into the
hole in the anchor bushing and tighten down the
clamping nut. This presses the slotted sections of
this bushing down on the casing, holding it firmly
in place. Do not tighten the clamping nut excessively.

In general, the procedure is the same as described
for mounting in back of the dash. The chassis
should be mounted with the anchor bushing on the
side so that only a 90° bend is necessary to bring the
flexible drive shaft through the dash. When mounted
in front of the dash the chassis cover should be on
top to get at the tubes.

Drive Cable
Check the centering of the anchor bushing with

relation to the holes for flexible shaft. If the end
of the casing presses against the shaft it will turn
hard. Check all moving parts for grease and apply
some if necessary.

The same procedure is then followed in attaching
the flexible drive shaft and casing at the chassis.
The dial scale should be at the low frequency end
stop when the rotor plates are completely meshed.
Calibration is very simple on this model and is very
easily accomplished after the drive shaft is installed,
by continuing to turn the station selector knob at
one end of the scale or the other until the scale is
correctly set.

If the stops on the dial gear in the control unit
act before the stops on the drive gear on the con-
denser rotor, it will be necessary to loosen the set
screw on the bushing of the drive gear rotor. Shift
this gear in a counter -clockwise direction the amount
necessary _to bring the gear stop into action at the
same time as the control unit gear at the high fre-
quency end. When this has been done, the gang
condenser will act as its own stop at the low fre-
quency end and the gear as the stop at the high
frequency end.

The complete assembly should be tried out before
the chassis is permanently fastened.

Before tightening the clamping nut on the casing
at the chassis, loosen the clamping nut at the control
box end. Then adjust the casing until it is securely
clamped at both ends when the clamping nuts are
tightened down. The flexible drive shaft may, if de-
sired, be taped to the steering column and clamped
to the dash.
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Fig. 6-Details of Flexible Drive Shaft Connections
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Mounting the Speaker
An electrodynamic speaker installed in a wood

case is supplied. Acoustically, the best position .for
the speaker has been found to be on the dash as
shown in Fig. 1. Mount it as low as convenient. It
may be mounted over the steering column as in the
illustration or at any other convenient position on
the dash. Before mounting it on the extreme right
side of the dash, consideration should be given to the
possibility of a car heater being installed. It is not
advisable to mount speaker very close to the chas-

Fig. 7 -"B" Eliminator Locations
In addition to the following instructions, a com-

plete installing bulletin for the "B" eliminator is
furnished by the manufacturer with each unit. The
"B" eliminator can be conveniently mounted in a
number of locations in the car as shown in Fig. 7.
Under the front seat or in the motor compartment
under the hood is a convenient place. The elimina-
tor should be at least 12" away from any ignition or
lighting wires of the automobile. Never install the
eliminator on end, that is, with the mounting brack-
ets at the top and bottom. Short out the "B" fuse
when a "B" Eliminator is used.

In Fig. 1 the "B" eliminator is shown under the
front seat, at the right hand side, for illustrative
purposes. If, as shown in the illustration, the an-
tenntt lead comes down the right front corner post
a4 the "B" eliminator is under the front seat, it
should be moved to the left as far as possible. In
general, mount it on the opposite side of the car that
the antenna lead is installed.

The relay should be mounted near the car storage
battery so that the two leads will reach. It is
mounted on the frame of the car. Before making
any connections to the battery, determine which side
is grounded and which side is ungrounded. Then
find out if the ungrounded or hot side is positive or
negative. This will vary with the make of car.

sis as in some cases microphonic noises will result.
Before proceeding with the mounting of the

speaker, connect the speaker cable to the terminal
strip. The shielded four -lead cable passes through
the hole on -one side of the box. Connect the cable
to the terminal strip on the speaker as explained in
the section on wiring.

The tone control is mounted on the speaker. Mount
the speaker in such a position that the knob will be
most accessible.

Mounting "B" fliminator and Relay
In Fig. 8 is shown how the connections are made

in either case. Unscrew the clamp bolts on the bat-
tery and connect lug of yellow lead to the "hot" side
of the battery and the lug of the black lead to the
grounded side. The bolt goes through the hole in the
lug and the lug is bent over. Connect the shielded
two -lead cable from the "A" battery and relay to
the "B" eliminator. Note that the proper connec-
tions will depend on which side the battery is
grounded. The "B" cable connections from the
chassis may then be completed to the "B" elimina-
tor. It is important that the "B" cable to the elimi-
nator be located as far away from the "A" supply
cable as possible. Run them to the "B" eliminator at
opposite sides of the car as shown in Fig. 1.

N2 I INSTALLATION

When the LARGE POS.+ or Red poet
Is ungrounded. attach YELLOW wire
to eliminator terminal No. I

N2 2 INSTALLATION

'MELLOW

:NT TO
STAATSPI

When the SMALL NEC or, PontA

is ungrounded. attach YELLOW wire
to eliminator terminal No. 2

FORM 348-J

Fig. 8-"B" Eliminator Connections

Testing With "B" Batteries
If for any reason the set should be tested with "B"

batteries, the diagram shown in Fig. 11 should be
followed. Because of the extremely short life of "B"
batteries on automobile sets, they are not recom-
mended for permanent installations. The "B" elimi-

nator is far more satisfactory, less trouble to install
and is much cheaper in the long run. The occasion
might arise, however, when it is desirable to use "B"
batteries for test purposes to determine whether the

-"B" eliminator is performing properly or not.
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Installing Antenna
First see if there is a built-in antenna. Many

cars today come equipped from the factory with a
roof antenna. The lead-in generally goes down to
the right front corner post and is up under the cowl
at the right hand side (facing forward). This lead
is connected to the white antenna lead from the set.
Care should be taken not to have the lead come in
contact with the shield on the antenna lead from the
set. Ground the shield on the antenna lead-in at
the antenna end.

For any type of antenna, keep the lead-in as far
as possible away from the "B" eliminator and from
the car ignition system. To try out the effectiveness
of any antenna used, check the volume against the
volume when using a straight length of wire about
15 feet long run out of the car through one of the
windows. If there is no built-in antenna, one of the
following can be installed.

Remember, the better the antenna the better will
he the reception.

Roof Antenna

The built-in roof antenna is the most satisfactory
type. To get inside of the top, it is advisable to em-
ploy the services of an experienced man. Otherwise
the top may be severely damaged. Most tops have a
chicken -wire mesh which is used to support the roof
material. It will be necessary to determine if this
screen is grounded. To do this, use a continuity
meter. By means of a wire, attach a darning needle
to one of the prods, poke the darning needle into the
roof material, and turn it around until it comes in
contact with the chicken wire. Then ground the
other prod and if the continuity meter shows a com-
plete circuit, the chicken wire mesh is grounded.

It will be necessary in a case of this kind to re-
move the top material and cut away the chicken wire
from the side supports until it is at least 3" away
from ground at any point. It should also be at least
3" away from the dome light and the dome light
wiring. The chicken wire may then be laced to the
points from which it was cut with a heavy, waxed
cord.

The chicken wire will then make a satisfactory an-
^ tenna, or a copper screen may be used. A piece of

copper screen at least four square feet in area will be
sufficient. Use shielded wire for the lead-in and bring
it down the right or left front corner post depend-
ing on set location. A piece of loom should first be
put over the lead-in and the shield placed over the
loom so as to reduce the ground capacity.

w
After all units have been installed, the cable wir-

ing can be completed. In Fig. 10 is shown the com-
plete wiring diagram. "B" batteries are shown. The
proper connections for a "B" eliminator are shown
in Fig. 8. CAUTION-Do not turn set on until all
wiring connections are completed.

LEAD
/IV

COPPER SCREEN

At least 4 sq. ft. METAL PORTION OF ROOF -

FORM 343-J KEEP SCREEN AT LEAST
3" AWAY

Fig. 9-Screen Antenna in Roof

Tape Antenna on Roof
The tape antenna on top of the car roof is one of

the easiest types to install, but it is not recommended
as it does not stay on permanently. It is not satis-
factory if there is a grounded chicken wire mesh in
the car roof as explained .in the previous section.

The tape antenna consists of a tinfoil covered
tape which comes in rolls. A lug is placed in the
outside end to which the lead-in wire is soldered.
Unroll the tape at the hole through which the lead-in
wire will go and lay it up and back on the ear roof for
three or four lengths. Adhesive tape should then be
laid over the tape antenna and top dressing or
shellac brushed over the adhesive tape. This will
help to keep it in place.
Plate Antenna

There are a number of plate antennae on the mar-
ket at the present time. In general, this type of an-
tenna is not satisfactory and should be used only if
no other type of antenna can be installed. The plate
antenna generally consists of a metal plate, 2' to 3'
long, suspended under the running board and at-
tached to the running board by insulators, 2" to 4"
long. The plate may also be suspended from the
channel frame of the car by means of insulating
mountings. The lead-in is brought up to the chassis
in such a manner as to avoid the car ignition wires
as much as possible.
Under -Car Antenna

The under -car antenna is considered more satis-
factory than the plate antenna. The under -car an-
tenna consists of a wire fastened from the right side
of the rear axle to the lowest point under the motor.
then back to the left rear axle, forming a V. At the
vertex of the V is a spring to take up the slack. The
lead-in is brought up from the vertex end.

DOME LIGHT
&WIRING-KEE
SCREEN AT
LEAST 3"

AWAY

iring
Note that there are four shielded cables from the

cable head of the chassis. One of these goes to the
control box. Put the cable head in place on the
chassis temporarily and fasten this cable to the dash
and steering column. Extending from this cable is
the shielded "A" lead which goes to the "hot" "A"
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connection on the battery or to the relay, when a "B"
eliminator is used. When making this connection,
be sure that the grounded shield does not short to
the "hot" "A" terminal. The "A" lead should be as
short as possible.

The speaker cable, the antenna lead, and the "B"
cable are connected to their respective units. If any
of these leads are too long they may be cut to length.
All shields should be well grounded at both ends,
generally -to the case or the frame of the unit to
which they are connected.

The shield on the speaker cable is grounded to the
screw adjacent to the speaker terminal strip as
shown in Fig. 10. If the shield pig -tail is too long,
cut it short before making the connections in order
to keep it from shorting out any of the speaker ter-
minals. In the case of the "B" eliminator installa-

tion, keep the "B" cable as far as possible away
from the "A" cable and all "A" connections. If the
"B" battery lead must go under the car, cover it
with the piece of loom supplied, to keep out moisture
and to prevent the shield from rattling against the
car body. In a "B" eliminator installation, ground
the "B" cable shield to the "B" eliminator box.

The antenna cable should run up behind the in-
strument panel and directly over the point where
the aerial lead-in comes in. The lead-in wire should
be as short as possible. When connecting the aerial
lead from the set to the lead-in wire from the an-
tenna, be sure that neither of these two wires touches
the grounded shield.

The shield of the antenna lead must be well
grounded at the antenna end to the nearest con-
venient point on the chassis or metal portion of body.

Trying Out the Set and Adjusting
After the wiring has all been completed and be-

fore the chassis is permanently installed, insert the
tubes, try out the set, and adjust the antenna trim-
mer condenser. The tube location is shown in Fig.
10. Put one of the rubber bands around each tube.
Do not start the engine of the car.

To adjust the antenna trimmer, tune in a weak
signal at the high frequency end of the dial with
the manual volume control about 3/4 on. On one
end of the chassis box is a small metal plate. Remove
the two screws holding this plate. Directly under
the hole in the chassis box is the antenna trimmer
condenser screw. Turn this adjusting screw up or

Suppression of Ignition
After the receiver is in satisfactory working order,

start the motor and note the amount of noise. As a
general rule, spark plug suppressors, a distributor
suppressor and a 1/2 mfd. condenser on the genera-
tor are all that is required for the reduction of ig-
nition and generator noise. If these items do not
reduce the noise sufficiently, other measures as de-
scribed below are required.

One spark plug suppressor is required for each
plug. The method of mounting is shown in Fig. 12.
Remove the wire from the top of the plug, put the
suppressor on, and attach the wire to the top of the
suppressor.

A distributor suppressor is put in the high ten-
sion .lead, between the coil and the distributor head.
Position "C," Fig. 12, on the distributor head is the
most satisfactory and most commonly used point of
mounting. If this is not practical, the high tension
line may be cut close to the distributor head and the
distributor suppressor with wood screw ends in-
serted in the line as shown in position "B."

The 1/2 mfd. generator condenser is installed as
shown in Fig. 12. The lead from the condenser goes
to one side of the cut-out connection on the genera-
tor. The mounting clamp grounds the other side of
the condenser.

down until maximum output is obtained.
If the receiver does not work, check the "A" and

"B" voltages. CAUTION-These voltages should
be checked only at the sockets in the receiver or at
the "A" and "B" units. Do not check the voltages
by removing the cable head and reading them at the
multi -point socket. The reason for this is that if the

on and off with the multi -point
socket not connected, the pilot light lamp may be
burned out, due to the inductive surge caused by the
speaker field. ALWAYS have the multi -point socket
in the cable head inserted and all connections com-
pleted before turning the switch on or off.

and Generator Noise
After the above procedure has been followed,

again start the motor. If noisy operation persists,
a number of steps can be taken and the various sug-
gestions as given can be tried until the noise is sat-
isfactorily reduced.

Try two suppressors in the high tension line, one
at the coil end in addition to one at the distributor
end, position "C," Fig. 12.

Ground all cables and tubing which pass through
the dash, such as oil lines, gas lines, etc. Ground to
the dash or at the nearest convenient point on the
frame with a good short ground connection. Use the
left -over shield from the "B" battery lead for this
purpose.

If the chassis and coil are both in back of the dash
(under the cowl), take off the coil and mount it on
the front of the dash (in the engine compartment).
If the coil cannot be moved, place a copper can over
it and ground the can at the coil mounting.

Clean and respace spark plugs-clean and check
distributor points-check distributor condenser.

In some cases, the high and low tension leads be-
tween the coil and distributor are run close to-
gether. In some cases they are in the same conduit.
If this is the case, remove the low tension lead from
this conduit. In any event, keep the high and low
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GENERATOR
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Fig. 12-Installation of Suppressors and Condenser

tension leads as far apart from each other as possi-
ble. Shield and ground the high tension lead, if
separating the two leads is not sufficient. Then try
also shielding the low tension lead.

A .5 mfd. condenser is necessary in some cases be-
tween the low tension lead terminal on the coil and
ground. In other cases, this condenser might be
harmful. It can be tried out, however, experimen-
tally.

In some instances it will be helpful to connect a
generator condenser from the dome light wire at the
terminal block on the dash to the ground.

Noise, on occasion, may be due to weak pickup
caused by a poor antenna. The action of the auto-
matic volume control, due to the low pickup, causes
the set to operate at maximum sensitivity, thereby

0/ STR/ BUTOR
NEAO

FORM  345-J

increasing noisy reception, due both to external
pickup and internal conditions.

Noisy operation is also caused in some instances
by loose parts in the car body or frame. These loose
parts rubbing together affect the grounding and
cause noises, due to the rubbing or wiping action.
Tightening up the frame and body at all points, and
in some cases, the use of a copper jumper will elimi-
nate noise of this nature.

Noise may also be due to the "B" eliminator. Keep
the eliminator as far away from the receiver and
lead-in as possible. Also, ground the case. The
eliminator can cause hum if the filters are defective
or high frequency energy can be radiated directly
from the case.

Be sure there are no loose lights or wiring.

Care and Maintenance
Advancing Generator Charging Rate

The installation of the automobile radio imposes
an additional drain on the car storage battery. This
can be compensated for by advancing the charging
rate of the car generator. Check the state of charge
of the storage battery about a week after the instal-
lation of the automobile radio is made and adjust
the charging rate accordingly.

Tubes
The type of tubes used and location of these tubes

in the chassis are shown in Fig. 10. These tubes are
designed especially for auto receivers. Most of them,
under normal usage, will last for many months and
in some cases, years. Some of them, however, may
become faulty after a few months of operation.

For that reason, try out a new set of tubes period-
ically, inserting them in the receiver one at a time
and noting any difference in performance.

Fuses
Two fuses are used on this receiver. One for the

"A" line and one for the "B" line. As shown in Fig.
10, the "A" fuse is a 10 amp. fuse and is located on
the multi -point socket. The "B" fuse is a 1/8 amp
fuse and is inside of the control unit.

To change the "B" fuse it will be necessary to re-
move the cover of the control box, and to change the
"A" fuse it will be necessary to take the cable head
off the chassis. Be sure that the switch is off when
changing fuses.
Pilot Lamp

The pilot lamp is a standard six -volt No. 40 lamp.
To replace the lamp, remove the cover of the control
unit. The bottom portion of the box will now drop
away as far as the leads will permit. The light
socket clip and lamp can then be easily removed by
first removing the dial which is held by one screw
in the center.
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"B" Eliminator or "B" Batteries
The voltage of the "B" eliminator should be

checked occasionally with a high resistance volt-
meter. The tube in the "B" eliminator may burn
out after three to nine months' use. If the elimina-
tor is of the rotating type, the bearings will require
oiling periodically.

If four 45 volt "B" batteries are used for the "B"
supply, these will run down after two to five months,
depending on the amount the set is operated. When
the voltage of a battery drops below 30 under load,
a new one should be purchased.
Electrical Condition of Car

Dirty spark plugs, incorrect spacing of distributor
points, faulty distributor condenser, and various

other items in the car electrical system can cause
noisy operation. If the customer complains of noise
in the receiver after it bas been in use for some
time, check the items mentioned as well as other
parts of the car electrical -system for poor connec-
tions, grounds, and other faults which may be re-
sponsible for the noise.

Keep Units Dry
Caution the customer, when having the car

washed, to avoid getting the chassis and "B" battery
box or "B" eliminator water -soaked. Water getting
into these units may cause damage and deterioration
and, in some cases, a short circuit. Driving the car
through an excessive amount of mud or water may
bring about the same result.

Circuit
The circuit consists of an antenna stage, a '39

R. F. stage, a '36 Detector -oscillator stage, a '39 I. F.
stage, a '37 diode detector stage, a '39 first audio
stage, and a '38 output stage.

The intermediate frequency is 262 K. C. The
diode current establishes a drop across a resistor
network, which is used as an additional bias voltage
on the R. F. '39, I. F. '39, and audio '39 tubes, giving
automatic volume control action.

The full control voltage is supplied to the R. F.
tube, two-thirds to the I. F. tube, and one-third to
the audio tube. As the signal increases in intensity,

the applied control voltage is increased, thus giving
uniform output as set by the manual volume con-
trol. The manual volume control varies the diode
audio voltage applied to the first audio tube.

An electrodynamic speaker with the field ener-
gized by the six -volt car battery is used. Power for
the receiver is obtained from the car storage battery
and from a "B" eliminator or from "B" batteries.
The tone control is mounted on the speaker. The
tubes used are the new six -volt tubes especially
designed for automobile radio receivers.

Voltages at Sockets
In the following chart are given the voltages at the

sockets. Before checking the voltages at the sockets,
a convenient point, in some cases, to check the ap-
plied "A" and "B" voltages is at the speaker termi-
nal strip. A high resistance voltmeter should be used.

CAUTION-Do not check the "A" and "B" volt-
ages at the multi -point socket on the cable head, as
the pilot light may be burned out when the switch
is turned off. This is due to the high inductance of
the speaker field, which will increase the voltage at
the break of the circuit. Also, when the cable head
and multi -point socket is taken off, the connections
between the chassis and power unit are open so that
readings are not made under load conditions.

To read the voltages at the sockets, the chassis box,
in most cases, will have to be taken off of its mount-

ing. In some instances, the cables, which may be
attached to the dash or at other points, will have to
be taken off. The voltages can be read at the sockets
with a long plug or with a pair of long, insulated
test prods. If these are not available, it will be neces-
sary to remove the chassis from the box. The multi -
point socket on the cable head is then re -connected
to the multi -point plug on the chassis. Considerable
care must be taken when the chassis is out of the
case in this manner to prevent accidental short cir-
cuits of plus "B" or plus "A" points to ground.

All tubes must be inserted and all units con-
nected. A signal will effect the control voltages on
the R. F., I. F., and first audio tubes. If signals are
received, ground the antenna and remove the second
detector tube to make the other readings.

Type
of

Tube
Function Heroes

Heater
Plate

to
Cathode

Screen
to

Cathode

Grid
to

Cathode

Normal
Plate
MA

'39 R. F. 6. 177 80 3 3.6
'36 1st Det. 6. 173 76 7(1) .9n)
'39 I. F. 6. 177 80 3 3.6
'37 2nd Det. 6. 0 0 0
'39 1st Audio 6. 54 77 6 1.2
'38 Output 6. 159 165 15.5 10

(1) Will vary with dial setting.
NOTE: All bias voltages must be read from cathode to ground.
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No. Z6Z1 Series
UNIVERSAL MODEL

Automobile Radio
INSTALLATION AND SERVICE MANUAL

Description
The Series Z6Z1 receiver is a completely self-con-

tained auto radio receiver designed for quick and
simple installation at several locations in the auto-
mobile. It may also, if desired, be used with a sepa-
rate steering column control unit. When mounted
this way, two flexible shafts mechanically connect
the control unit to the chassis. One of these is for
the volume control and switch and the other is for
the tuning mechanism. A roof antenna is recom-
mended. Current to operate the receiver is obtained
from the car storage battery.

In this manual are covered detailed installation
instructions and information for completing and
maintaining the installation. Data for servicing the
receiver is also included, should the necessity for
such procedure arise. The following tools are re-
quired: portable electric drill, screw drivers, pliers,
a heavy soldering iron, hack saw, files, small
wrenches, and cutters.

Before making the installation it is suggested that
this manual be completely read.

Integral Mounting of Chassis
By integral or all -in -one mounting of the chassis

is meant operating the receiver by means of the
controls on the chassis box (and not with a separate
control unit). This method is the simplest, as no
changes are required on the receiver. It can be in-
stalled in several ways, as explained below and as
illustrated in Fig. 1. Still other methods of mount-
ing and locations for the chassis will suggest them-
selves. depending on the space available and varia-
tions in the construction of different cars.

Floor or Shelf Mounting
In Fig. 1(A) is shown how the chassis can be

placed on the floor in front of the front seat. There
are four rubber mounting feet on the bottom of the
box, on which it stands. It may also be placed in
back of the front seat (B) so as to be in the rear
compartment of the ear. In some cars, there is room
enough between the two front seats for the chassis
box to be placed. In coupes, the chassis may be
placed on the shelf in back of the seat. Still other
locations, as mentioned above, can be used, depend-
ing on the space available in different cars.

After the position is decided on, the chassis is
permanently mounted in place by means of the two
ease mounting feet supplied for this method of

mounting. These mounting feet are shown in Fig.
1. One side of the foot, which is a small angle
bracket, is secured to the end of the chassis box by
means of one of the chassis mounting screws. The
other side of the foot is screwed to the floor board
or surface on which the chassis is resting, with a
wood screw. The two feet are placed diagonally,
that is on one end of the chassis box it is at the
front, while on the other end it is at the rear.

Flush Mounting of Chassis
In Fig. 1(C) is also shown how the chassis can be

mounted on the dash by means of brackets, in such
a way that the front portion of the box with the
controls, is flush, or nearly so, with the instrument
panel. This is a very desirable method of installa-
tion, as the receiver is rigidly in place, out of the
way, and the controls are very accessible.

When mounted this way, two side case brackets
(long type) are used, one on each end of the box.
as shown in Fig. 1. Two mounting screws are gen-
erally used to secure each bracket to the end of the
chassis box. Three may be used in cases where the
distance between the instrument panel and dash is
small. Six embossings with inset nuts are provided
on each end of the chassis box. Any two of these or
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Fig. 1-Integral Mounting-Side View

three, as mentioned above, may be used for the
bracket screws, which, together with the slots in the
brackets, provides great flexibility in mounting. In
addition to the side case brackets, two curved brace
brackets and one cross strap brace as shown in Figs.
1 and 2 are used.

The chassis should be mounted as close to the
center of the instrument panel as possible. This
makes the controls accessible to people in either
front seat. As stated above, it should be mounted
so that the front side of the box with the controls,
is flush or nearly so with the instrument panel 6f
the automobile. If car apparatus or space available
prevent the mounting of the chassis at the center,

ANGLE

cAse
ese4ct-er

Fig. 2-Angle Brackets and Strap Brace

it may have to be moved to either side. In some in-
stances, it can be mounted at the center of the in-
strument panel, but may have to be moved down
and nearer to the dash than as shown in Fig. 1.
Consideration should be given to the possibility of

interference with the legs of the driver or
passenger in the front seat and also to the
possibility of interference with the con-
trols of the car, such as pedals, gear
shift lever, and hand brake lever, be-
fore the location is definitely decided on.
The possibility of a car heater installation
may also be considered. After the location
is decided on, drill the four mounting
holes required. The location and size of
these holes is shown in Fig. 3. A template
for drilling these holes is supplied with the
receiver. Six 1/4" mounting bolts, six
washers, six lockwashers and six nuts are
provided. The mounting bolt is put
through the bracket and dash with the
shank extending into the engine compart-
ment. A washer, the lockwasher and nut,
are then put on. Mount the brackets per-
manently, but do not mount the chassis
permanently until the wiring connections

Qr are completed, the tubes are all inserted,
the receiver tried out, and the antenna
trimmer adjusted (explained later).

When the case brackets are in place, the
curved brace brackets can be installed.
These can be put on in a number of differ-

ent ways. The front or back case bracket screw
can be used and the brace bracket itself can be
mounted upward or downward. As a general rule
it is mounted on the bracket screw farthest away
from the dash and downward as shown in Fig. 1.
The small angle brackets supplied with the receiver
are secured at the base of the curved brace brackets
as shown in Figs. 1 and 2, by means of the No. 10-32
%" Round Head Screw, nut and washer supplied.
After the position of the brace brackets is decided
on, put them in place and start the holes for them
with a center punch. These brackets are bolted to
the dash in. the same manner as explained above
for the case brackets.

Loc.:mom OFNCCES,cZ P 06%
see/es CAIAL55/5 BeAC41-7:57

NOLES -r- Z2/A

Fig. 3-Mounting Hole Location

Next, put the strap brace in place. This is
mounted diagonally across the two brace brackets
as shown in Fig. 2. There is a tapped hole at either
end of the top flange of the case brackets which are
used for this purpose. Two 10-32 1/4" long bolts
are provided for the strap brace.
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Separate Control Unit Mounting of Chassis
In this method of mounting, the chassis is

mounted on the dash and is operated from a sepa-
rate remote control unit which is on the steering
column. Two flexible shafts mechanically connect

TO ANT-'
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Fig. I-Chassis with Control Unit-Top View

the control unit and the chassis. This method of
mounting is very desirable as the controls are most
accessible to the driver. The items required for this
method of mounting are shown in the installation
list at the back of the manual. The procedure for
this method of installation is as follows:

Mounting the Control Unit
The co:Aro' unit is mounted on the steering col -

mini under the steering wheel as shown in Figs. 4
and 5. A clamp is used to hold it in position.

The outer portion of the clamp is screwed to the
inner portion by means of the four 8-32x3/8" fillister
head screws supplied with the receiver.

Two rubber strips are provided, one 1/8" thick
and the other thick. These are wrapped around
the steering column under the clamp. Either or
both of these strips may be used, depending on the
thickness of the column. Wrap the rubber strips
around the column in such a way as to allow the set
screws which hold the clamp in position to pass
through. When the clamp is in place, take the two
8-32 headless cup point set screws and screw them
down on the steering column through the tapped
holes in the clamp.

The control unit is generally about 4" below the
wheel, but this will vary with individual cases. The
length of the drive shaft and interference with

driver's legs will also govern the location of the con-
trol unit.

There are two screws which hold the inside por-
tion of the clamp to the control unit swivel. By

co/J.174'0c umr
FL EX. SHAFTS

P/407 -
LAMA'
Le.zo

/Nn 110-J

7V ANT,,

CHASS/S
111 U

TTEAPV
GABLE

Fig. 5-Chassis with Control Unit-Side View

loosening these two screws, the box can be swung
around if such a position is handier from the stand-
point of the person operating the set. Instructions
for attaching the pilot lamp lead are contained in
the article "Completing the Wiring Connections."

Mounting the Chassis
The chassis is mounted on the dash by means of

two short brackets, as shown in Figs. 4 and 5. Two
or three mounting screws are used to secure each
bracket to the end of the chassis box. Three are
used if the chassis is close to the dash and two if it
is set out some distance. In general, keep the chassis
as close to the dash as possible. The procedure for
attaching the brackets to the chassis box and to the
dash is the same as explained above for mounting
the side case brackets under the article, "Flush
.Mounting of Chassis." No curved brace brackets
or strap braces are used in this method of mounting.

The chassis should be mounted with the speaker
grill facing down and the side with lock and con-
trols facing the listener, as shown in Fig. 4. Before
mounting the chassis, the flexible drive shaft con-
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nections as explained in the next article must be
made.

The location of the chassis will very often depend
on the space available. To the left of the center, as
shown in Fig.4, is a good location. The chassis should
be mounted in such a way that the flexible drive
shafts to the control unit will be in as straight a line
as possible or with large radius bends. In general,
it will be advisable to consider the possibility of a
car heater installation at the right side of the dash
(facing forward). In practically every case no dif-
ficulty will be experienced in mounting the heater
and chassis on the dash. The chassis should be
mounted in such a way that the lock which remains
on the chassis box will be accessible.

The possibility of interference with people in the
front seats and with car controls, as mentioned pre-
viously, should also be considered.

When the location is decided on, drill the four
mounting holes required as shown in Fig. 3 and
proceed as explained above. Mount the brackets
permanently, but do not mount the chassis perma-
nently until the wiring connections are completed,
all tubes are in the sockets, the flexible drive shafts
connected, and the antenna trimmer adjusted (ex-
plained later).

Attaching the Flexible Drive Shafts
After the control unit is mounted and the chassis

is temporarily mounthd, the flexible drive shafts
may be attached. Two 34" shafts are supplied un-
less otherwise specified. These shafts may also be
had in 14", 20" and 45" lengths.

The flexible drive shafts should always be in-

CA:1.5/A,

SHAFT
C44frfAY4Q NUT

41V-frfOre crAir
ANCHOR BR, -r

,trr ENTRY' AVT

TLW/NO COAL. roc uftle ccw-SHAFT

SHAFT.

Fig. 6-Details of Flexible Drive Shaft Connections

stalled with a minimum amount of bending. Always
keep the radius of the bend as large as possible.
The larger the radius of the bend, the easier the
shaft will turn.

The 34" shafts supplied with the receiver may be
cut to a shorter length if necessary. The shaft (in-
side portion) should first be brazed at the point to
be cut. It should then be cut with a three -corner

file or edge of a grinding wheel. Do not use a hack
saw. After the shaft is cut, file it down in one place
a slight amount to provide a flat surface for the set
screw. The casing which is 11/2" shorter must be cut
to correspond. This should be tinned or brazed first
at the point to be cut and may then be cut with a
hack saw.

It is advisable to attach the flexible shafts with
the chassis on the mounting brackets, but if the
chassis is inaccessible, it may be removed from the
brackets. Keep it as close to its regular position as
possible so that the flexible shaft will not turn after
the chassis is replaced on the brackets. In general,
it may be moved up or down, but should not be
moved sideways or be turned.

To attach the flexible shafts to the chassis. first
turn the on -off switch knob to the off position and
the station selector knob to the low frequency end
stop. Then remove the two knobs. These two knobs
are then put on the control unit. Loosen the set
screws on the two couplings and slip them over the
two shafts as shown in Fig. 6. Then secure the re-
mote control anchor bracket in place on the chassis
box by means of the four 6-32-1/4" screws. The dial
gear and pilot lamp remain in the chassis box.

Next, center the two anchor bushings on the an-
chor bracket. To do this, first loosen the nut which
holds the bushing in place. Center the bustling so
that the center of it is in line with the center of
the shaft below. Then tighten the nut. Turn the
on -off switch and volume control knob on the con-
trol unit to the extreme counter-clockwise position.
Then extend the volume control flexible shaft into
the coupling and tighten the two set screws in this
coupling. The outside set screw should be tightened
down on one of the four fiat faces of the shaft.
Then tighten down the clamping nut on the volume
control shaft casing, but do not tighten this nut
excessively.

To attach the tuning condenser flexible shaft,
proceed in the same manner as above, except that
the dial gear in the control unit should first be
turned to the low frequency end stop. After the
two shafts are connected, mount the chassis in place
temporarily if it has been taken off and check the
operation of both tuning condenser and volume
control. The switch should be off when the volume
control knob is in the locked position. It may be
necessary to loosen the inner set screw and do a
slight amount of adjusting until the proper setting
is obtained. In case the dial gear in the control
unit is not correctly calibrated or does not coincide
with the dial gear calibration in the chassis box,
further adjustment of this control can be brought
about in the same manner, that is, by first loosen-
ing the inner set screw of the coupling. The clamp-
ing nut of the tuning condenser shaft anchor bush-
ing is tightened down as explained above.

Antenna
A roof antenna is recommended, as by far the ears at the present time come equipped by the fac-best results will be obtained. A large percentage of tory with built-in roof antennas. In those cars which

t
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do not have an antenna, one will have to be put in.
First determine if the top has a grounded chicken

wire mesh. To do this, use a continuity meter. By
means of a wire, attach a darning needle to one of
the prods. Poke the darning needle into the roof
material and turn it around until it comes in con-
tact with the chicken wire. Then ground the other
prod and if the continuity meter shows a complete
circuit, the chicken wire mesh is grounded. In a
case of this kind, it will be necessary to get inside of
the roof and it is advisable to employ the services
of an auto "top man" or an upholsterer.

It will be necessary to remove the top material
and cut away the chicken wire from the side sup-
ports until it is at least 3" away from ground
at any point. It should also be at least 3" away from
the dome light and the dome light wiring. The
chicken wire may then be laced to the points from
which it was cut with a heavy, waxed cord. The
chicken wire will then make a satisfactory antenna,
or a copper screen may be used.

If the chicken wire is not grounded, it may be used
as the antenna by taking down -the roof material at
one corner and soldering the lead-in wire to it. If it
is not desired to take down the roof material a piece
of copper screening can be tacked to the roof on the
inside of the car. At least six square feet should be
used. Keep it at least 3" away from any grounded
metal parts on all sides. After the screen is in place,
it can be covered over with cloth which matches the
roof material. Solder the lead-in wire to the screen
and bring it down the front corner post nearest to
the set.

Another, and a very simple way in which an an-
tenna can be secured to the inside of the car roof is
to use one of the car -roof antennas which are now
being made up especially for this purpose. There is
one type of antenna which consists of copper strips
laid back and forth between two pieces of card-
board. The cardboard is then covered over with
material which matches the roof material. This an-
tenna can be had in several colors and is tacked in
place on the inside of the car roof in a few minutes.

Completing the Wiring Connections
Antenna Cable

Bring the antenna cable of the receiver in the
most direct manner possible to the lead-in from the
antenna and connect it to the latter. Keep it as high
as possible and as far away from any car wiring as
possible. Care should be taken not to have the an-
tenna wire come in contact with the shield wires.
Ground the pigtail of the antenna cable shield at
the antenna end. The pigtail of this shield at the
chassis end is grounded under one of the chassis
mounting screws.

In some cases the shielded antenna lead from the
receiver is not long enough to reach to the column
at which the antenna lead-in comes down. In a case
of this kind, cover the exposed portion of the lead-
in wire with loom and braided shield from the point
where it leaves the column to the point of connec-
tion to the antenna lead of the receiver. Connect
the two wires together and connect the two shields
together, care being taken that no strand of the
shield touches the antenna wire.

Battery Cable
The battery cable should be brought over to the

storage battery in the most convenient manner pos-
sible. In Figs. 4 and 5 it is shown passing through
a hole in the dash, thence down and ider the floor
board to the battery. In other installations, it may
be more convenient to bring this cable down in back
of one of the side pads and thence to the battery.
The lug on the yellow lead of this cable is connected
to the "Hot" or ungrounded side of the battery (the
"Hot" or ungrounded side may be positive or nega-

Fig. 7-External Wiring Connections

tive, depending on the make of car). The lug on the
black lead is connected to the grounded side of the
battery. The pigtail of the shield of this cable at the
chassis end should be grounded under one of the
chassis mounting screws.

Pilot Lamp (For Separate Control Unit Only)
When a separate control unit is used connect the

pilot lamp as follows:
The pilot lamp lead is in a shielded cable which

extends out from the control unit box. On the rear
wall of the chassis, near one of the ends, will be seen
a tip jack. Insert the tip on the end of the pilot
lamp lead into this jack. There is also a pigtail or
shield extension at the end of this lead. Ground this
pigtail with one of the anchor bracket screws (see
Fig. 7). Double up the pilot lamp lead if it is too
long-Do not cut this lead.
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Trying Out the Set and Adjusting
After the wiring has all been completed and be-

fore the chassis is permanently installed, try out the
set and adjust the antenna trimmer. The location
of the tubes is shown in Fig. 8. To adjust the an-
tenna trimmer, tune in a weak signal between 1200
and 1400 K.C. with the volume control about three -

fourths on. On one end of the chassis box are two
small metal plates. Remove the smaller of these two
plates. Directly under the hole in the chassis box
is the antenna trimmer condenser screw. Turn this

adjusting screw up or down until maximum output
is obtained.

Fig. 8-Location of Tubes

Suppression of Ignition and Generator Noise
Required Procedure

The following procedure will be required in all
cases. Distributor Suppressor-Remove the high
tension lead to the distributor. Insert a distributor
suppressor and connect the wire to the other end of
the suppressor (see Fig. 9). If this is not practical,
cut the high tension lead close to the distributor and
use a wood screw end type distributor suppressor in
this line.

Generator Condenser-The .5 mfd. generator con-
denser is installed as shown in Fig. 9. The lead from
the condenser goes to one side of the cut-out con-
nection on the generator. The mounting clamp
grounds the other side of the condenser. If "Star-
tix" is used try the condenser to both sides of the
cut-out to see which way reduces the noise the most.

Dome Light Lead-This lead has been found to
be a cause of interference In almost every case and
the following steps are therefore put in with the
required procedure:

To determine the amount of noise due to the dome
light lead, disconnect this lead at the ammeter,
block, or where it is connected, coil it up, and tuck
it as far as possible up in the column it comes down
from. Then, with the engine running, ground the end
of this wire. If this is found to reduce the noise no-
ticeably, interference is being radiated by the dome
light lead. Reconnect the dome light lead and try a
.5 mfd. generator condenser from the connecting
point of the lead to ground. If this does not cure
the noise caused by this lead, disconnect the lead and
encase it in braided copper shield from the point
where it leaves the column post to the point of con-
nection. Keep the lead as far as possible away from
car ignition wires and ground the shield.

If the noise due to the dome light lead still per-
sists, disconnect the dome light .lead and remove it
from the front corner post, at which point it is gen-
erelly run down. Run the lead down one of the side
posts in back of the door and direct to the storage
battery.

The above steps will, in most cases, reduce the
ignition noise to a satisfactory level. It should be
remembered that when no station signal is being
received, the receiver is operating at its maximum
sensitivity, owing to the action of the automatic

volume control, and any noise signals picked up will
be greatly amplified. As soon as a signal is tuned
in, the ratio of the desired signal to the noise signals
goes up and the noise is automatically reduced or
eliminated. Tune in a distant station and if no noise
is received with the signal, the motor noise has been
satisfactorily reduced.

Additional Procedure Which May Be Required
If motor noise persists, short the antenna to

ground. If this has little or no effect on the motor
noise, it is recommended that a set of spark plug
suppressors be installed. One suppressor is put on
each plug as shown in Fig. 9.

If shorting the antenna to ground stops the noise,
the interference is being radiated into the antenna.
In a case of this kind, it is reasonably certain that
this noise can be eliminated without spark plug
suppressors and the following steps can be taken
until the noise is reduced :

Put a distributor suppressor in the high tension
lead at the coil.

Try a .5 mfd. condenser from the "Hot" side of
the coil primary to ground. In some cases, this con-
denser may not help. It can be tried out, however,
experimentally.

Try a .5 mfd. condenser from the ammeter to
ground, from the fuse to ground, switch to ground,
and various other 6 volt connections to ground
and see what effect these condensers have on the
noise pickup.

Peen the distributor rotor bar to lessen the gap
between the rotor bar contact and points. Clean and
respace the spark plugs-check the distributor con-
denser..

Ground all cables and tubing which pass through
the dash, such as oil lines, gas lines, etc. Ground to
the dash or at the nearest convenient point on the
frame with a good short ground connection. Use
braided shield for this purpose.

If the chassis and coil are both in back of the dash
(under the cowl), take off the coil and mount it on
the front of the dash (in the engine compartment).
If the coil cannot be moved, place a copper can over
it and ground the can at the coil mounting.
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D-Installation of Suppressors
In some cases, the high and low tension leads be-

tween the coil and distributor are run close to-
gether. In some cars they are in the same conduit.
If this is the case, remove the low tension lead from
this conduit. In any event, keep the high and low
tension leads as far apart from each other as possi-
ble. Shield and ground the shield of the high ten-
sion lead, if separating the two leads is not suffi-
cient. Then try also shielding the low tension lead.

The motor must, in every case, be well grounded
to the frame of the car. If it is not, use a very heavy
braided lead for this purpose, similar to a storage
battery ground lead.

Care and M
Advancing Generator Charging Rate

The installation of the automobile radio imposes
an additional drain on the car storage battery. This
can be compensated for by advancing the charging
rate of the car generator. Check the state of charge
of the storage battery about a week after the instal-
lation of the automobile radio is made and adjust
the charging rate accordingly.
Tubes

The type of tubes used and location of these tubes
in the chassis are shown in Fig. 8. These tubes are
of a sturdy, rugged construction designed especially
for an auto receiver. Most of them, under normal
wage, will last for many months and in some cases,
years. Some of them, however, may become faulty
after a few months of operation.

For that reason, it is advisable to secure a new
set of tested tubes at intervals of three to six months
and have these inserted in the receiver one at a time,
noting any difference in performance.
Pilot Lamp

Integral Mounting-A 6-8 volt miniature base
pilot lamp is used. When the receiver is operated
with the controls on the chassis box, the pilot lamp
is inside of the chassis box. To replace the lamp,
first turn the receiver off. On the end wall of the
chassis box nearest to the dial scale are two metal
plates. Remove the larger of these two plates by tak-
ing out the screws. L order to get at this plate, it
may, when the chassis is so mounted, be necessary to
remove the chassis from the mounting. brackets. The

and Condenser

Noise, on occasion, may be due to weak pickup
caused by the automobile being in a shielded loca-
tion. The action of the automatic volume control,
due to the low pickup, causes the set to operate at
its maximum sensitivity, thereby increasing noisy
reception, due both to external pickup and internal
conditions.

Noisy operation is also caused in some instances
by loose parts in the car body or frame. These loose
parts rubbing together affect the grounding and
cause noises, due to the rubbing or wiping action.
Tightening up the frame and body at all points and
in some cases, the use of a copper jumper will elimi-
nate noise of this nature.

aintenance
pilot lamp socket is secured to a spring clip which
is on a bracket on this metal plate. Replace the
lamp in the socket and then attach the plate.

Control Unit Mounting-When a separate steer-
ing column control unit is used, the pilot lamp is in
the control unit. To replace the lamp, first turn the
receiver off. Remove the two control knobs and
hexagon nut. Then take out the screw holding the
control box cover in place, after which the cover
can be taken off. The pilot lamp socket is secured
to a spring clip which is on a bracket in the control
unit. Push this clip and socket over far enough' to
get at the lamp, after which the bulb can be re-
placed and the control unit reassembled.

Fuse
A 10 amp. automobile fuse is used for the "A" line.

This fuse is mounted on a block on the power trans-
former in the chassis. To change the fuse, it will be
necessary to 'remove the cover of the chassis box.

Electrical Condition of Car
Dirty spark plugs, incorrect spacing of distributor

points, faulty distributor condenser, and various
other items in the car electrical system can cause
noisy operation. If the customer complains of noise
in the receiver after it has been in use for some
time, check the items mentioned as well as other
parts of the car electrical system for poor connec-
tions, grounds, and other faults which may be re-
sponsible for the noise.
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Circuit
The circuit consists of an antenna stage, a 78 R.F.

stage, a 77 1st detector -oscillator stage, a 78 I.F.
stage, a 75 dual diode -triode tube, which functions
as a diode 2nd -detector and triode 1st audio stage,
and a single 41 output stage. An 84 full wave rec-
tifier is used in the power unit. The intermediate
frequency is 262 K.C. The diode current establishes
a drop across a resistor which is used as additional
bias voltage for the R.F. and I.F. tubes giving auto-
matic volume control action. Noise suppression be-
tween stations is obtained by the resistor in the
cathode circuit of the 75 tube, the drop across which
must be overcome before rectification in this tube
begins. The manual volume control varies the audio
voltage applied to the grid of the 75 tube.

A vibrator interrupts the current through the
primary of the power transformer in the power unit.
This, together with the turns ratio in this trans-

former, results in the high voltage AC being pres-
ent in the secondary of the transformer. The full
wave rectifier tube, filter choke, and filter condensers
convert this high voltage AC into high voltage DC
for the plate and screen circuits.

Current for the receiver is obtained from the ear
storage battery. In Fig. 11 is shown the condenser
block internal wiring.

T_e_

E3Lvejir-e/v q/ee--el

.C111,3./ .05 ./
C6 CsC

Fig. 11-Condenser Block-Internal Wiring

Voltages at Sockets
In the following chart are given the voltages at the

sockets with all the tubes in, all units connected,
and the set in operating condition, but with no
signal being received. The antenna should be
grounded.

A thousand ohm -per -volt meter of 0-250 volt
range is required for the plate and screen voltages.

Lower ranges will be necessary for the grid and
heater voltages. It is not absolutely necessary to
have a high resistance meter for the heater or "A"
battery reading.

These voltages will vary with variations in re-
ceivers, tubes, test equipment used, and "B" elimi-
nator output voltage.

Type
of

Tube
Function Across

Heater

Plate
to

Cathode

Screen
to

Cathode

Grid
to

Cathode

Normal
Plate
MA

78 R. F. 6.1 182 80 3.(1) 7.0

77 1st Det.
and Osc.

6.1 178 77 5.12) 1.3(2'

78 I. F. 6.1 182 80 3.0) 7.0

75
2nd Det.
1st Audio 6.1 70(3) 1.4(1) .33

41 Output 6.1 172.5 176.5 19.5(4) 16.0

Rect. 6.1 205 17.5
per plate

(1) Cathode to Ground
(2) Subject to Variation
(3) Triode Plate to Cathode
(4) Read Across 400 -Ohm Resistor, R13

Vibrator
The vibrator unit is in a small die cast metal box.

This box has a paper seal around it. If anything
goes wrong with the vibrator unit, return it corn -

Unit
plete for replacement. Do not dismantle it or order
any parts for it.
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Condenser Alignment
Misalignment or mistracking of condensers gen-

erally manifests itself in broad tuning and lack of
volume at portions or all of the broadcast band. The
receivers are all properly aligned at the factory with
precision instruments and realignment should not
be attempted unless all other possible causes of the
faulty operation have first been investigated and
unless the service technician has the proper equip-
ment. A signal generator that will provide accu-
rately calibrated signals over the broadcast band
and accurately calibrated signals at and around 262
K.C., the intermediate frequency and an output in-
dicating meter are desirable.

First set the signal generator at approximately
262 K.C. Connect the antenna lead from the gener-
ator to the control grid of the I.F. 78 tube, through
a .05 mfd. condenser. The ground lead of the gen-
erator goes to the ground of the receiver. Turn the
rotor plates o# the tuning condenser completely out
and keep the signal weak enough to prevent A.V.C.
action. Note from Fig.10 that the second I.F. trans-
former is self tuned and cannot be adjusted. Adjust
the frequency of the signal generator until the out-
put meter shows maximum output. The intermediate
frequency setting of the generator is then correct,
although it may be a very small percentage higher
or lower than 262 K.C.

Next connect the signal lead from the signal gen-
erator to the grid of the 1st detector tube through a
.05 mfd. condenser. Then adjust the two intermedi-
ate frequency condensers for maximum output. One

of the I.F. condenser screws is reached through th(
hole on the top of the 1st I.F. assembly can. Th(
other I.F. condenser screw is reached from the bot-
tom of the sub -panel through a hole at the bottom
of this assembly.

Now set the signal generator for a signal of exactly
1400 K.C. The antenna lead from the generator is,
in this instance, connected to the antenna lead of the
receiver. Connect the flexible drive shaft to the
chassis if it has been disconnected. As explained
previously, the dial scale should be at the low fre-
quency end stop when the rotor is completely in
mesh. Then turn the station selector knob until the
dial scale is at 1400 K.C.

Then adjust the three trimmer condensers on the
gang tuning condenser for maximum output, adjust-
ing the oscillator section first.

Next, set the signal generator for a signal of 600
K.C. and adjust the oscillator 600 K.C. trimmer. The
' adjusting screw for this condenser is reached
through a hole in the back wall of the sub -panel.

A non-metallic screwdriver is necessary for this
adjustment. Turn the tuning condenser rotor until
maximum output is obtained. Then turn the rotor
slowly back and forth over this setting. at the same
time adjusting the 600 K.C. trimmer screw until the
highest output is obtained.

Then set the signal generator again for a signal of
1400 K.C. and check the adjustment of the tuning
condenser trimmers at this frequency for maximum
output.

Rattle
If rattle is experienced when a signal is being re-

ceived, it is, in practically all cases, due to mechani-
cal vibration at some point in the chassis. .Inspect
the chassis and look for a loose tube shield or a loose
part at some point which can rattle against another
part. When the vibrating part is found, secure it
in place in some manner. This can generally be done

with a wedge made of a piece of paper, cardboard or
wood. Rattle may, in some instances, be due to a
loose cover. If this is.the case, remove the cover and
bend the edge of the chassis box outward between
the screw holes so that the cover will fit tightly when
it is put on.

If the Receiver Fails to Operate
-A" Fuse- Check the "A" line fuse in the chassis

box.
"A" Line Open-See if power is being supplied to

the speaker, tube heaters, and "B" eliminator.
"B" Eliminator Not Working-See if the "B"

eliminator is in proper working order by checking
the high voltage points at the tube plate termi-
nals (see Fig. 10).

Antenna and Lead-See if antenna is properly
connected to lead-in wire and antenna lead from
set. Be sure antenna system is not grounded at
any point.

All Tubes Not Inserted-See if all tubes are in-
serted as per Fig. 8.

Defective Tubes-Try out a new set of tested tubes.

Grid Caps Not Connected-See if all grid caps are
properly connected to top of top grid connection
tubes.

Variable Condenser Plates Shorted-Cheek con-
denser sections in chassis carefully for foreign
particles or rotor stator rubbing.



OFFICIAL AUTO -RADIO SERVICE MANUAL 173

WELLS - GARDNER COMPANY

Weak Reception
Defective Tubes-Try out a new set of tested tubes

and note any difference in performance.

Poor Antenna-To try out the effectiveness of the
antenna used, check the volume against the volume
when using a straight length of wire about 15'
long, run out of the car through one of the win-
dows. If, upon test, the external wire is found to
be much superior as far as volume is concerned,
the antenna is not satisfactory and will have to be
re -vamped or a new one installed. The antenna or
lead-in may be too near grounded metal portions
of the car frame or body resulting in a high capac-
ity to ground. There may be grounded metal mesh
in the car roof. There may be a poor soldered
connection between the antenna, lead-in, or an-
tenna lead from the set. The antenna system may
be partially grounded at some point.

Antenna Trimmer Not Adjusted-See article
"Trying Out the Set and Adjusting."

Car in Shielded Location-If the car is within or
near a steel structure, the signals may be weak-
ened by absorption.

Storage Battery Run Down-Check the condition
of the battery..

Defective "B" Eliminator-Check "B" voltage at
sockets (see voltage chart and Fig. 10).

Misalignment of Variable Tuning Condensers-
Instructions for realigning are contained in this
manual. Do not, however, attempt realignment
unless other causes of low volume have first been
investigated.

Wrong Voltages-Check voltageS at the sockets
(see voltage chart).

Other Causes of Low Volume-Defective speaker,
poor battery, antenna, grid cap or other connec-
tions, defective A.V.C. system in the receiver, and
various opens, grounds and shorts in the receiver
assembly.

Distorted Reproduction
Receiver Oscillating-See article on oscillation.
Defective Tubes-Try out a new set of tubes.
Incorrect Voltages-Check the voltages at the

sockets (see voltage chart).
Incorrect Tuning-The signal must be carefully

tuned in to the clearest and loudest point. It must
not be tuned "off resonance."

Defective Speaker-Try out a new one if it is avail-
able.

Defective Audio System in the Receiver-Make
continuity resistance tests using as a guide
Fig. 10.

Signal Transmission-Quality fading in the signal
transmission can cause poor tone quality.

Oscillation

Cover of Box-May not be on or if on, may not be
sufficiently tightened down.

Off Characteristic Tubes-Tubes whose character-
istics vary considerably from the standard may
eanse oscillation. Try out some new ones.

Open Bypass Condensers-Check the bypass eon -
dimmers and leads to them for open circuit.

Poor Ground Connections-Check the ground con-
nections in the chassis for poor contact.

Grid Caps and Leads-The grid caps may not be
making good contact to the tops of the tubes or
the wires of the grid caps may be too close to-
gether.
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No. 06w Series
3 UNIT-SUPERHETERODYNE

Automobile Radio
INSTALLATION AND SERVICE MANUAL

Description
The No. 06W Series Auto Radio Receivers are

made up in three units: the chassis unit, speaker-
"B" eliminator unit and control unit. The control
unit is mounted on the steering column, while the
speaker-"B" eliminator unit and chassis are
mounted on the dash. Current to operate the chassis
and "B" eliminator is obtained from the automobile
storage battery. Two flexible shafts mechanically
connect the control unit to the chassis. One of these
is for the volume control and switch, while the other
is for the tuning mechanism. A roof antenna is
recommended.

In this manual are covered detailed instructions
for the installation of each part and information for
completing and maintaining the installation. Data
for servicing the receiver is also included, should the
necessity for such procedure arise. The following
tools are required : portable electric drill, screw
drivers, pliers, a heavy soldering iron, hack saw,
files, small wrenches, and diagonal cutters.

Before making the installation it is suggested that
this manual be completely read.

Mounting the Control Unit
The control unit is mounted on the steering col-

umn undef the steering wheel as shown in Figs. 1
and 2. A clamp is used to hold it in position.

The outer portion of the clamp is screwed to the
inner portion by means of the four 8-32x3/8" ffilister
head screws supplied with the receiver.

Two rubber strips are provided, one 1/8" thick
and the other 1111" thick. These are wrapped around
the steering column under the clamp. Either or
both of these strips may be used, depending on the
thickness of the column. Wrap the rubber strips
around the column in such a way as to allow the set
screws which hold the clamp in position to pass
through. When the clamp is in place, take the two

8-32 headless cup point set screws and screw them
down on the steering column through the holes in
the clamp.

The control unit is generally about 4" below the
wheel, but this will vary with individual cases. The
length of the drive shaft and interference with
driver's legs will also govern the location of the con-
trol unit.

There are two screws which hold the inside por-
tion of the clamp to the bracket on the box. By
loosening these two screws, the box can be swung
around if such a position is handier from the stand-
point of the person operating the set. Instructions
for attaching the pilot lamp are contained in the
article "Completing the Wiring Connections."

Mounting the Chassis
The chassis is mounted in back of the dash as

shown in Figs. 1 and 2. It should be mounted in
such a way that the flexible drive shafts to the con-
trol unit will be in as straight a line as possible. The
chassis is mounted with the anchor bushing into
which the flexible drive shafts go, facing the control
unit. In the illustrations mentioned above, the

chassis is on the right side of the dash which is a
good location from the standpoint of flexible drive
shaft arrangement. Before mounting the chassis
read the section on "Attaching the Flexible Drive
Shafts."

The chassis is secured to the dash by means of the
dash mounting plate (see Fig. 3). First drill the
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Fig. 1-General Installation-Top View

three mounting holes required for the dash mount-
ing plate. The location and size of these holes is
shown in Fig. 3. A template for drilling these holes
is supplied with the set. Three 4" square head
mounting bolts are supplied. Take two of these,
which will be used for the upper part of the mount-
ing plate and screw on nut "A" (see Fig. 4). The
nut should be just far enough away from the head of
the bolt to permit the bracket of the mounting plate
to slip down as shown in the illustration. Then put
on nut "B" and the washer, after which the two
bolts can be put through the dash, with the shanks
extending into the engine compartment, as shown
in Fig. 4. A washer, lockwasher, and nut are then
put on these bolts from the front of the dash to hold
them in place.

The distance "X" between nuts "A" and "B"
determines how far out the chassis is mounted from
the dash. When there is a lot of apparatus in back
of the dash, such as wires, tubing, etc., the chassis
will have to set out far enough to clear it. However,
in most cars, there is no interfering apparatus and
therefore the distance "X" will be zero.

Then put a washer on the third mounting bolt
and put this bolt through the lower mounting hole
with the head on the engine side of the dash, as
shown in the illustration. Put on a washer,lock-
washer, and nut "D" and tighten it up. Then put
on nut "E" with a washer as shown. Nut "E" should
be screwed down until it is about 1/4" from nut "D,"
when distance "X," as explained above, is zero.

Next, secure the dash mounting plate to the chassis
box by means of the four chassis mounting screws.

CONTROL.

Fig. 2-General Installation-Side View

Note that the broad or narrow face of the chassis
box can be secured to the dash mounting plate. Use
whichever side will be best from the standpoint of
attachment of the flexible drive shafts.

All the tubes should be in the sockets, the antenna
trimmer adjusted (as explained later) and the flex-
ible drive shafts connected before the chassis is
permanently installed. Complete information on the
latter procedure is contained in the article on at-
taching the flexible drive shafts.

The four mounting screws pass through the four
slots in the mounting plate (Fig. 3). After they are
in place and tight, the dash mounting plate with
chassis attached is slipped over the three mounting
bolts. The two upper brackets on the plate slip
down in back of nut "A" as shown in Fig. 4 and the
slot at the bottom of the plate slips over the shank
of the lower mounting bolt in back of nut "E." The
plate will then hang with the bottom farther away
from the dash than the top. A washer, lockwasher,
and nut "F" are then put on the lower mounting
bolt. Nut "F" is screwed on until the mounting
plate is tight up against the washer in back of nut
"E." In this position, the bracket at the top of the
mounting plate should butt up against nut "A" and
be tight. Also the mounting plate will be approxi-
mately parallel with the dash.

175



176 OFFICIAL AUTO -RADIO SERVICE MANUAL

WELLS - GARDNER COMPANY

iLOTS fae 4
ell.43375HOUV1lNq
ATMS

alneA/NONS SHOWN/WO/CAM CENTERS agAtZeS
Aar THAT Afa#817NO AZTS-....414:XeS %4C 0/4

TOWN -3404
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Fig. 4-Details of Chassis Mounting on Dash

Mounting the Speaker -"B Eliminator
The speaker -"B" eliminator is mounted on the

back of the dash by means of two brackets, as shown
in Fig. 5. Usually the space available will govern
the location of the speaker and position of it on the
mounting brackets. However, the matter of acous-
tics should be given careful consideration. One of
the most desirable positions from the standpoint of
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Ara./A/7/A/G

NOLE-S.

61/ 767
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MOUNT/NO OF MOUNT/NO OF
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Fig. 5-Method of Mounting Speaker

acoustics is that shown by the solid lines in Fig. 5
(A). In this position the sound waves travel in the
most direct lines toward the listener. After the

speaker is mounted and regardless of the position of
the brackets, loosen the bracket bolts and turn it to
several positions in order to get the best one from
the standpoint of tone quality.

Other considerations governing the location of the
speaker are the cables and the tone control. The
speaker should be so mounted that the two shielded
cables, one to the storage battery and one to the
chassis, will be long enough and can be most con-
veniently brought over. The tone control knob on
the speaker box should be preferably on the bottom,
so that it can be reached easily.

After the position of the speaker is decided on,
drill the four -pg" holes required for the bracket
mounting bolts. A template for these holes is sup-
plied with the receiver. The holes are arranged in a
rectangle. The centers of the holes, the small
dimension are 23/8" apart and the long dimension
10" apart. In Fig. 5 is shown how the brackets can
be mounted horizontally ( A) or vertically (B), and
the different positions in which the speaker itself
can be placed. There are two holes in each bracket
as shown in Fig. 5 (C) which determine the dis-
tance of the speaker box from the dash. The grilled
portion of the box at the front should face the
listener.
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Attaching the Flexible Drive Shafts
secure them at the chassis end. Before attaching the
shafts, see if the set is in working order. Put the
8 -prong socket in place on the chassis and operate
the set with the cover off.

In Fig. 6 is shown a cross-sectional view of the
flexible drive shaft connections at, the chassis end.
First put the tube cover plate on the chassis box
temporarily with two screws. This is the large plate
held in position ordinarily by means of five screws.
Then center the volume control anchor bushing on
this plate. To do this, loosen the nut which holds
this bushing in place (see Fig. 6) . Center the bush-
ing by eye so that the center of it is in a line with
the center of the volume control coupling. Then
tighten the nut down.

Next, take the tube cover plate off. Extend the
volume control flexible shaft and casing several
inches through the hole in the anchor bushing of the
tube cover plate so that the plate will be on the
casing and out of the way. Turn the volume control
coupling counter -clockwise until the switch is
snapped to the off position. Lock the receiver on the
control unit and turn the volume control knob
counter -clockwise until it is in the locked position.
Then loosen both set screws in the volume control
coupling and insert the flexible shaft in the coupling
(see Fig. 6). Tighten the outer set screw first on
one of the four flat faces of the flexible shaft and
then tighten the inner set screw. Then again tem-
porarily hang the chassis on the mounting bolts.
Next, check the operation of the switch, volume
control and lock. The switch should be off when the
volume control knob is in the locked position. It may
be necessary to loosen the inner set screw and do a
slight amount of adjusting until the proper setting
is obtained.

Next, slide the tube cover plate into position and
fasten it in place by means of the five screws. Then
tighten down the clamping nut on the volume control
shaft casing but do not tighten this nut excessively.

To attach the tuning condenser flexible shaft,
first center the anchor bushing by eye as was ex-
plained above. Then extend the tuning condenser
flexible shaft into the hole at the center of the tuning
condenser drive pinion. With the rotor plates com-
pletely in mesh, turn the dial gear in the control
unit until it is at the low frequency end stop. The
set screw may then be tightened and the clamping
nut secured on the casing as was explained above.
In some instances, it may be necessary to loosen the
set screw of the large gear on the tuning condenser
rotor shaft and adjust the setting of this gear in
order to get an accurate calibration.

frY,45.Nee
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/ \
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NUTS FLEX

SHAFT

CAS/NO

0

NUT
WASHED

Fig. 6-Details of Flexible Drive Shaft Connections

After the control unit and chassis are in position,
the flexible drive shafts may be attached. Two 34"
shafts are supplied, unless otherwise specified. These
shafts may also be had in 14", 20", and 45" lengths.

The flexible drive shafts should be put on with a
minimum amount of bending. In general, one large
radius 90° bend is all that is necessary.

The 34" shafts supplied with the receiver may be
cut to a shorter length if necessary. The shaft (in-
side portion) should first be brazed at the point to
be cut. It should then be cut with a three -corner
file or edge of a grinding wheel. Do not use a hack
saw. The casing which is 11/2" shorter must be cut
to correspond. This should be tinned or brazed first
at the point to be cut and may then be cut with a
hack saw.

After the length and position of the shafts is de-
cided on, remove the chassis and mounting plate
from the mounting bolts. As the shafts are already
secured at the control unit, it is necessary only to

It the flexible shaft is cut as mentioned
above, file It clown In one place a sl'ight amount
to provide a flat surface for the set screw.

A roof antenna is recommended, as by far the
best results will be obtained. A large percentage of
cars at the present time come equipped by the fac-
tory with built-in roof antennas. In those cars which
do not have an antenna, one will have to be put in.

Antenna
First determine if the top has a grounded chicken

wire mesh. To do this, use a continuity meter. By
means of a wire, attach a darning needle to one of
the prods. Poke the darning needle into the roof
material and turn it around until it comes in con-
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tact with the chicken wire. Then ground the other
prod and if the continuity meter shows a complete
circuit, the chicken wire mesh is grounded. In a
case of this kind, it will be necessary .to get inside of
the roof and it is advisable to employ the services
of an auto "top man" or an upholsterer.

It will be necessary to remove the top material
and cut away the chicken wire from the side sup-
ports until it is at least 3" away from the ground
at any point. It should also be at least 3" away from
the dome light and the dome light wiring. The
chicken wire may then be laced to the points from
which it was cut with a heavy, waxed cord. The
chicken wire will then make a satisfactory antenna,
or a copper screen may be used.

If the chicken wire is not grounded, it may be used
as the antenna by taking down the roof material at
one corner and soldering the lead-in wire to it. If it
Pilot Lamp

The pilot lamp cable is 4 feet long and is attached
to the 8 -prong socket. At the end of the cable is the
pilot lamp socket and spring clip. After the control
unit and chassis are mounted, remove the cover of
the control unit by taking off the two knobs, the key
entry nut and the cover screw. Bring the pilot lamp

P/ZOT L AMP
L egas.

.S.wetc,
e/GrArz.
rixer, hCILE
/A/BASE

F0.14 5 55-.1

Fig.7-Pilot Lamp Attachment

cable through the notch at the side of the back of
the unit. Then, clip the pilot lamp socket clip over
the right hand bracket as shown in Fig. 7, with the
two leads going over the top of the lamp as illus-
trated. It is not necessary to remove the dial gear.
There is a "pigtail" on the end of the shield of the
pilot lamp cable. Pull this "pigtail" through the
hole beneath the slot, as shown in the illustration.
Then insert the round head 3/8" 8-32 screw through
this hole with the head on the outside of the box
and secure it in place with the lockwasher and nut
provided. This holds the "pigtail" in position and

is not desired to take down the roof material a piece
of copper screening can be tacked to the roof on the
inside of the car. At least six square feet should be
used. Keep it at least 3" away from any grounded
metal parts on all sides. After the screen is in place,
it can be covered over with cloth which matches the
roof material. Solder the lead-in wire to the screen
and bring it down the front corner post nearest to
the set.

Another, and a very simple way in which an
antenna can be secured to the inside of the car roof
is to use a car -roof antenna which is made up espe-
cially for this purpose. This antenna consists of
copper strips laid back and forth between two pieces
of cardboard and the center being covered over with
material which matches the roof material. at can be
had in several colors and is tacked in place on the
inside of the car roof in a few minutes.

grounds it. Cut off the excess length of "pigtail."
Double up the pilot lamp leads if too long-do not
cut them.

Antenna Cable
Bring the antenna cable of the receiver in the

most direct manner possible to the lead-in from the
antenna and connect it to the latter. Keep it as high
as possible and as far away from any car wiring as
possible. Care should be taken not to have the an-
tenna wire come in contact with the shield wires.
Ground the shield of the antenna cable at the an-
tenna end.

Battery Cable and Six Lead Cable
The battery over to the

storage battery in the most convenient manner pos-
sible. In Figs. 1 and 2 it is shown passing through
a hole in the dash, thence down and under the floor
board to the battery. In other installations, it may
be more convenient to bring this cable down in back
of one of the side pads and thence to the battery.
The lug on the lead marked "positive" is connected
to the positive side of the battery and the lug on the
negatively marked lead is connected to the negative
side of the battery. Ground the pigtail of the shield
by screwing the No. 6 Parker Kalon screw through
the end of the pigtail and through the hole in the
lug which is grounded.

The six -lead cable between the chassis and the
speaker-"B" eliminator is usually brought over
along the dash in the most convenient manner pos-
sible.

Trying Out the Set and Adjusting
After the wiring has all been completed and before

the chassis is permanently installed, try out the set
and adjust the antenna trimmer condenser. The

Fig. 8-Location of Tubes

location of the tubes is shown in Fig. 8. Do not start
the engine of the car yet.

To adjust the antenna trimmer, tune in a weak

signal between 1200 and 1400 KC wath the volume
control about three-quarters on. On one end of the
chassis box is a small metal plate. Remove the two
screws which hold this plate in place. Directly -under
the hole in the chassis box is the antenna trimmer
condenser screw. Turn this adjusting screw up or
down until maximum output is obtained.

If the receiver fails to operate, check the items as
given under the article by that name.
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current establishes a drop across a resistor which is
used as additional bias voltage for the R.F. and I.F.
tubes giving automatic volume control action. Noise
suppression between stations is obtained by the re-
sistor in the cathode circuit of the 85 tube, the drop
across which must be overcome before rectification
on this tube begins. The manual volume control
varies the audio voltage applied to the grid of the
85 tube.

The "B" eliminator and speaker are in one box.
A vibrator interrupts the current through the pri-
mary of the transformer in the "B" eliminator.
Another vibrator in the secondary circuit operating
at the same frequency acts as a rectifier. The on -off
relay in the "B" eliminator closes the primary cir-
cuit when the set switch is turned on. The load
relay provides a load current for the secondary
circuit if the "B" line is drawing less than normal
current.

Current for the speaker field, tube heaters, and
"B" eliminator is obtained from the car storage
battery. In Fig. 11 is shown the condenser block
internal wiring.

whyree6PEEN AvAiire.eco 7.4?
45'44C.t" rBROWN
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0
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Fig. 11-Condenser Bloek-Internal Wiring

Condenser Alignment
Misalignment or mistracking of condensers gen-

erally manifests itself in broad tuning and lack of
volume at portions or all of the broadcast baud. The
receivers are all properly aligned at the factory with
precision instruments and realignment should not
be attempted unless all other possible causes of the
faulty operation have first been investigated and
unless the service technician has the proper equip -

0
0

OSC 600 gC.
rib VI TR/MAIER

,C)

c*)

/sr if CONDENSERS
Fig. 1.?-Location of Trimmers

went. A signal generator that will provide accu-
rately calibrated signals over the broadcast band
and accurately calibrated signals at and around 262
K.C., the intermediate frequency and an output in-
dicating meter are desirable.

First set the signal generator at approximately
262 K.C. Connect the antenna lead from the gener-
ator to the control grid of the I.F. 78 tube, through
a .05 lad. condenser. The ground lead of the gen-
erator goes to the ground of the receiver. Turn the
rotor plates of the tuning condenser completely out

and keep the signal weak enough to prevent A.V.C.
action. Note from Fig. 10 that the second I.F. trans-
former is self tuned and cannot be adjusted. Adjust
the frequency of the signal generator until the out-
put meter shows maximum output. The intermediate
frequency setting of the generator is then correct,
although it may be a very small percentage higher
or lower than 262 K.C.

Next connect the signal lead from the signal gen-
erator to the grid of the 1st detector tube through a
.05 mfd. condenser. Then adjust the two intermedi-
ate frequency condensers for maximum output. The
location of the adjusting screws for these condensers
is shown in Fig. 12.

Now set the signal generator for a signal of exactly
1400 K.C. The antenna lead from the generator is,
in this instance, connected to the antenna lead of the
receiver. Connect the flexible drive shaft to the
chassis if it has been disconnected. As explained
previously, the dial scale should be at the low fre-
quency end stop when the rotor is co.npletely in
mesh. Then turn the station selector knob until the
dial scale is at 1400 K.C.

Then adjust the three trimmer condensers on the
gang tuning condenser for maximum output, adjust-
ing the oscillator section first (section farthest from
drive gear).

Next set the signal generator for a signal of 600
K.C. and adjust the oscillator 600 K.C. trimmer.
The location of this condenser is shown in Fig. 12.

A non-metallic screwdriver is necessary for this
adjustment. Turn the tuning condenser rotor until
maximum output is obtained. Then turn the rotor
slowly back and forth over this setting, at the same
time adjusting- the 600 K.C. trimmer screw until the
highest output is obtained.

Then set the signal generator again for a signal of
1401) K.C. and check the adjustment of the tuning
condenser trimmers at this frequency for maximum
output.

Circuit
The circuit consists of an antenna stage, a 78 R.F.

stage, a 77 1st detector -oscillator stage, a 78 I.F.
stain', an 85 duo -diode -triode tube which functions

as a diode 2nd detector and triode 1st audio stage,
and two 41 tubes in a semi -Class "B" output stage.
The intermediate frequency is 262 K.C. The diode
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Voltages at Sockets
In the following chart are given the voltages at the

sockets with all the tubes in, all units connected,
and the set in operating condition, but with no
signal being received. The antenna should be
grounded.

A thousand ohm -per -volt meter of 0-250 field
range is required for the plate and screen voltages.

Lower ranges will be necessary for the grid and
heater voltages. It is not absolutely necessary to
have a high resistance meter for the heater or "A"
battery reading.

These voltages will vary with variations in re-
ceivers, tubes, test equipment used, and "B" elimi-
nator output voltage.

Type
of

Tube
Function Across

Heater

Plate
to

Cathode

Screen
to

Cathode

Grid
to

Cathode

Normal
Plate
MA

77

R. F. 6.1 182 80 3.(1' 7.0

1st Det.
and Ose. 6.1 178 77 5.(2) IV'

78 I. F. 6.1 182 80 3.(1) 7.0

85
2nd Det.
1st Audio 6.1 70(3) 1.8(') 3.5

41 Output 6.1 162 168.5 17. 11.

NOTE :-Above voltages are at 185 volts input from "B" Eliminator
(1) Cathode to Ground
(2) Subject to Variation
(3) Triode Plate to Cathode

Elkonode Unit
The Elkonode Unit is the small metal encased box

in the "B" eliminator which contains the two vi-
brators. If anything goes wrong with this unit,

If the Receiver Fails to Operate
"A" Fuse-Cheek the "A" line fuse in the speaker

box.

"A" Line Open-See if power is being supplied to
the speaker, tube heaters, and "B" eliminator.

"B" Eliminator Not Working-See if the "B"
eliminator is in proper working order by checking
the high voltage points at the speaker -terminal
strip and at the tube plate terminals (see Fig. 10).

Antenna and Lead-See if antenna is properly
connected to lead-in wire and antenna lead from
set. Be sure antenna system is not grounded at
any point.

return it complete for replacement. Do not dis-
mantle it or order any parts for it.

All Tubes Not Inserted-See if all tubes are in-
serted as per Fig. 8.

Grid Caps Not Connected-See if all grid caps are
properly connected to top of top grid connection
tubes.

Variable Condenser Plates Shorted-Check con-
denser sections in chassis carefully for foreign
particles or rotor stator rubbing.

Reversed Storage Battery Connections-Cheek
storage battery connections for correctness.

Weak Reception
Defective Tubes-Try out a new set of tested tubes

and note any difference in performance.
Poor Antenna-To try out the effectiveness of the

antenna used, cheek the volume against the volume
when using a straight length of wire about 15'
long, run out of the car through one of the Ivin-
dows. If, upon test, the external wire is found to
be much superior as far as volume is concerned,
the antenna is not satisfactory and will have to be
re -vamped or a new one installed. The antenna or

lead-in may be too near grounded metal portions
of the car frame or body resulting in a high capac-
ity to ground. There may be grounded metal mesh
in the car roof. There may be a poor soldered
connection between the antenna, lead-in, or an-
tenna lead from the set. The antenna system may
he partially grounded at some point.

Antenna Trimmer Not Adjusted-See article
"Trying Out the Set and Adjusting."
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No. V6Z2 Series
"AUTO -COMPACT" WITH "MONO"

STEERING COLUMN CONTROL

Automobile Radio
INSTALLATION AND SERVICE MANUAL

Description
The No. V6Z2 series receivers are made up in two

units : the chassis unit containing the radio chassis,
speaker and "B" eliminator; and the control unit.
The chassis is mounted on the dash by means of two
brackets, while the control unit is mounted on the
steering column by means of a clamp. Two flexible
shafts mechanically connect the control unit to the
chassis. One of these is for the volume control and
switch, while the other is for the tuning mechanism.
A roof antenna is recommended. Current to operate
the receiver is obtained from the ear storage battery.

In this manual are covered detailed instructions
for the installation of each part and information for
completing and maintaining the installation. Data
for servicing the receiver is also included, should the
necessity for such procedure arise. The following
tools are required : portable electric drill, screw
drivers, pliers, a heavy soldering iron, hack saw,
files, small wrenches, and cutters.

Before making the installation it is suggested that
this manual be completely read.

Mounting the Control Unit
The control unit is mounted on the steering col-

umn under the steering wheel as shown in Figs. 2
and 3. A clamp is .used to hold it in position.

The outer portion of the clamp is screwed to the
inner portion by means of the four 8-32x3/8" filfister
head screws supplied with the receiver. See Fig. 1.
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Fig. 1-Method of Mounting Control Unit

Two rubber strips are provided, one 1/8" thick
and the other iltr" thick. These are wrapped around

the steering column under the clamp. Either or
both of these strips may be used, depending on the
thickness of the column. Wrap the rubber strips
around the column in such a way as to allow the set
screws which hold the clamp in position to pass
through. When the clamp is in place, take the two
8-32 headless cup point set screws and screw them
down on the steering column through the tapped
holes in the clamp.

The control unit is generally about 4" below the
wheel, but this will vary with individual cases. The
length of the drive shaft and interference with
driver's legs will also govern the location of the con-
trol unit.

There are two screws which hold the inside por-
tion of the clamp to the control unit swivel. By
loosening these two screws, the box can be swung
around if such a position is handier from the stand-
point of the person operating the set. Instructions
for attaching the pilot lamp lead are contained in
the article "Completing the Wiring Connections."

Mounting th
Th6 chassis is mounted on the dash by means of

two brackets as shown in Fig. 2. Two mounting
screws are used to secure each bracket to the end of

e Chassis
the chassis box. Six embossings with inset nuts are
provided on each end of the chassis box. Any two of
these may be used for the bracket screws, thus pro-
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-General Installation-Top View

viding great flexibility in mounting.
Each nut has a mounting screw in it and if any of

these are in the way of the mounting bracket, they
can he taken out.

The chassis should be mounted with the speaker
grill facing toward the driver. In this position, the
anchor bushings in which the flexible drive shafts
are placed will come out of the top.

The location of the chassis will very often depend
on the space available. To the left of the center, as
shown in Fig. 2, is a good location. The chassis should
he mounted in such a way that the flexible drive
shafts to the control unit will be in as straight a line
as possible or with large radius. bends. In general,
it will be advisable to consider the possibility of a
car heater -installation at the right side of the dash
( facing forward). In practically every case no dif-
fieulty will be experienced in mounting the heater
and chassis on the dash.

The possibility of interference with the legs of
the driver or passenger in the front seat and the
possibility of interference with the controls of the
ear should also be considered before the location of
the chassis is definitely decided on.

Before mounting the chassis read the section on
"Attaching the Flexible Drive Shafts."

Attaching the Fle
After the control unit and chassis are in position,

the flexible drive shafts may be attached. Two 34"
shafts are supplied, unless otherwise specified. These
shafts may also be had in 14", 20", and 45" lengths.

The flexible drive shafts should always be in-
stalled with a minimum amount of bending. Always
keep the radius of the bend as large as possible.

Fig. .1-Geiteral Iiistrithstion-Side View

When the location is decided on, drill the four
mounting- holes required. The lwation and size of
these holes is shown in Fig. 4. A template for drill-
ing these holes is supplied with the receiver. Four
1/4" mounting' bolts, four washers, four lockwashers,
and four nuts are provided. The mounting bolt is
put through the bracket and dash With the shank

pL OC:9 770N OF HOLES F22rp 06Z
Zit SEV/ES CA/A5575 6'.(394-4-Z-7:57

/ILL NOLES 0/A.

/4"
Fig. 1-111ontaing Mile Loral ion

extending into the engine compartment. A washer.
the lockwasher and nut, are then put on. Mount the
brackets permanently, but do not niount the chassis
permanently until all eonnections are completed, the
tubes are all inserted, the receiver tried out, and the
antenna trimmer adjusted (explained later).

xible Drive Shafts
The 34" shafts supplied with the receiver may be

cut to a shorter length if necessary. The shaft (in-
side portion) should first be brazed at the point to
be cut. It should then be cut with a three -corner
file or edge of a grinding wheel. Do not use a hack
saw. After the shaft is cut, file it down in one place
a slight amount to provide a flat surface for the set

131.111111M1
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screw. The easing which is 11/," shorter must be cut
to correspond. This should be tinned or brized first
at the point to be cut and may then be cut with a
hack saw.

After the length and position of the shafts is de-
cided on they may be secured to the ehassis. The
shafts are already secured at the control unit. It is
advisable to attach the flexible shafts with the chassis
on the mounting brackets, but if the chassis is ac-
cessible, it may be removed from the brackets. Keep
it as close to its regular position as possible so that
the flexible shaft will not turn after the chassis is
replaced on the brackets. In general, it may be
moved up or down, but should not be moved side-
ways or be turned. Just over the speaker grill on
the chassis box will be seen an angle plate. Remove
this plate. Before proceeding further with attach-
ment of the shafts see if the receiver is in working
order by operating it with the cover off and neces-
sary connections completed, as explained further in
this manual.

In Fig. 5 is shown a cross-sectional view of the
flexible drive shaft connections at the chassis end.
First put the angle plate .on the chassis box tem-
porarily with two screws. Then center the volume
control anchor bushing on this plate. To do this.
loosen the nut which holds this hushing in place (see
Fig. 5). Center the bushing by eye so that the center
of it is in a line with the center of the volume con-
trol coupling. Then tighten the nut down.

Next, take the angle plate off. Extend the volume
control flexible shaft and casing several inches
through the hole in the anchor bushing of the angle
plate so that the plate will be on the easing and out
of the way. Turn the volume control coupling coun-
ter -clockwise until the switch is snapped to the off
position. Lock the receiver on the control unit and
turn the volume control knob counter -clockwise un-
til it is in the locked position. Then loosen both set
screws in the volume control coupling and insert the
flexible shaft in the coupling (see Fig. 5). Tighten
the outer set screw first on one of the four flat faces
of the flexible shaft and then tighten the inner set
screw. For purposes of illustration, the set screws
in Fig. 5 are shown.extending sideways in the coup-
ling, but should actually extend towards the box
opening in order to get at them. Then temporarily
place the chassis on the mounting brackets if it has
been taken off and check the operation of the switch,
volume control, and lock. The switch should be off
when the volume control knob is in the locked po-
sition. It may be necessary to loosen the inner set
screw and do a slight amount of adjusting until the
proper setting is obtained.
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Fig. 5-Dcloils of Flexible Drive Shaft Connections

To attach the tuning condenser flexible shaft.
first center the anchor bushing by eye as was ex-
plained above. Then extend the tuning condenser
flexible shaft into the hole at the center of the tuning
condenser. drive pinion. Turn the large gear on the
tuning condenser rotor shaft until the rotor plates
are completely in mesh. Then turn the station se-
lector knob on the control unit until the dial gear is
at the low frequency end stop. The set screw in the
drive pinion should then be tightened down on one
of the four flat faces of the shaft.

The operation of this control should also be tried
out after the shaft is in place. In order to get accu-
rate calibration it may be necessary in some instances
to loosen the set screw of the large gear on the tun-
ing condenser rotor shaft and adjust the setting of
this gear.

Next, slide the angle plate into position and fasten
it in place by means of the four screws. Then tighten
down the clamping nuts on the two flexible shaft
casings, but do not tighten these nuts excessively.

Antenna
A roof antenna is recommended, as by far the

best results will be obtained. A large percentage of
cars at the present time come equipped by the fac-
tory with built-in roof antennas. In those cars which
do not have an antenna, one will have to be put in.

First determine if the top has a grounded chicken
wire mesh. To do this, use a continuity meter. By
means of a wire, attach a darning needle to one of
the prods. Poke the darning needle into the roof
material and turn it around until it comes in con-
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tart with the chicken wire. Then ground the other
prod and if the continuity meter shows a complete
circuit, the chicken wire mesh is grounded. In a
ease of this kind, it will be necessary to get inside of
the root and it is advisable to employ the services
if an auto "top man" or an upholsterer.

It will be necessary to remove the top material
and cut away the chicken wire from the side sup-
ports until it is at least 3" away from ground
at any point. It should also be at least 3" away from
the dome light and the dome light wiring. The
chicken wire may then be laced to the points from
which it was cut with a heavy, waxed cord. The
chicken wire will then make a satisfactory antenna,
or a copper screen may be used.

If the chicken wire is not grounded, it may be used
as the antenna by taking down the roof material at
one corner and soldering the lead-in wire to it. If it

is.not desired to take di e\ n the roof material a [deee
of copper screening can be tacked to the roof on the
inside of the car. At least six square feet should be
used. Keep it at least 3" away from any grounded
metal parts on all sides. After the screen is in place.
it can be covered over with cloth which matches the
roof material. Solder the lead-in wire to the screen
and bring it down the front corner post nearest to
the set.

Another, and a very simple way in which an an-
tenna can be secured to the inside of the car roof is
to use one of the ear -roof antennas which are now
being made up especially for this purpose. There is
one type of antenna which consists of copper strips
laid back and forth between two pieces of card-
board. The cardboard is then covered over with
material which matches the roof material. This an-
tenna can be had in several colors and is tacked in
place on the inside of the ear roof in a few minutes.

Completing the Wiring Connections
Pilot Lamp

The pilot lamp lead is in a shielded cable which
extends out from the control unit box. On the rear
wall of the chassis, near one of the ends, will he seen
a tip jack. Insert the tip on the end of the pilot
lamp lead into this jack. There is also a pigtail or
shield extension at the end of this lead. Ground this
pigtail with one of the angle plate screws (see Fig.
Ii). Double up the pilot lamp lead if it is too long-
Do not cot this lead.

Antenna Cable
Bring the antenna cable or the receiver in the

most direct manner possible to the lead-in from the
antenna and connect it to the latter. Keep it as high
as possible and as far away from any car wiring as
possible. Care should be taken not to have the an-
tenna wire come in contact with the shield wires.
( ;round the pigtail of the antenna cable shield at
the antenna end. The pigtail of this shield at the
chassis end is grounded under one of the chassis
mounting screws.

In some cases the shielded antenna lead from the
receiver is not long enough to reach to the column
at which the antenna lead-in comes down. In a case
of this kind, cover the exposed portion of the lead-
in wire with braided shield from the point where it
leaves the column to the point of connection to the
antenna lead of the receiver. Connect the two wires
together and connect the two shields together, care
being taken that no strand of the shield touches the
antenna wire.
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6-Exturnol Wiring Connections

Battery Cable
The battery cable should be brought over to the

storage battery in the most convenient manner pos-
sible. In Figs. 2 and 3 it is shown passing through
a hole in the dash, thence down and under the floor
board to the battery. In other installations, it may
be more convenient to bring this cable down in back
of one of the side pads and thence to the battery.
The lug on the yellow lead of this cable is connected
to the "Hot" or ungrounded side of the battery (the
"Hot" or ungrounded side may be positive or nega-
tive, depending on the make of car). The lug on the
black lead is connected to the grounded side of the
battery. The pigtail of the shield of this cable at the
chassis end should be grounded under one of the
chassis amounting screws.

Trying Out the Set and Adjusting
After the wiring has all been completed and be-

fore the chassis is permanently installed, try out the
set and adjust the antenna trimmer. The location
of the tubes is shown in Fig. 7. To adjust the an-
ienna trimmer, tune in a weak signal between 1200

and 1400 K.C. with the volume control about three -
fourths on. On one end of the chassis box is a small
metal plate. Remove this plate. Directly under the

1'iq. -La wtion nl Tubcx

hole in the chassis box is the antenna trimmer con-
denser screw. Turn this adjusting screw up or
down until maximum output is obtained.
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Ground all.cables and tubing which pass through
the dash, such as oil lines, gas lines, etc. (Around to
the dash or at the nearest convenient point on the
frame with a good short ground connection. Use
braided shield for this purpose.

If the chassis and coil are both in back of the dash
(under the cowl), take off the coil and mount it on
the front of the dash (in the engine compartment).
If the coil cannot be moved, place a copper can over
it and ground the can at the coil mounting.

In some eases, the high and low tension leads be-
tween the coil and distributor are run close to-
gether. In some cars they are in the same conduit.
If this is the case, remove the low tension lead from
this conduit. In any event, keep the high and low
tension leads as far apart from each other as possi-
ble. Shield and ground the shield of the high ten-
sion lead, if separating the two leads is not suffi-
cient. Then try also shielding the low tension lead.

The r itor must, in every case, be well grounded
to the frame of the ear. If it. is not, use a very heavy
braided lead for this purpose, similar to a storage
battery ground lead.

Noise, on occasion, may be due to weak pickup
caused by the automobile being in a shielded loca-
tion. The action of the automatic volume control,
due to the low pickup, causes the set to operate at
its maximum sensitivity, thereby increasing noisy
reception, due both to external pickup and internal
conditions.

Noisy operation is also caused in some instances
by loose parts in the car body or frame. These loose
parts rubbing together affect the grounding and
cause noises, due to the rubbing or wiping action.
Tightening up the frame and body at all points and
in some cases, the use of a copper jumper will elimi-
nate noise of this nature.

Care and Maintenance
Advancing Generator Charging Rate

The installation of the automobile radio imposes
an additional drain on the car storage battery. This
can be compensated for by advancing the charging
rate of the car generator. Check the state of charge
of the storage battery about a week after the instal-
lation of the automobile radio is made and adjust
the charging rate accordingly.

Tubes
The type of tubes used and location of these tubes

in the chassis are shown in Fig. 7. These tubes are
of a sturdy, rugged construction designed especially
for an auto receiver. Most of them, under normal
usage, will last for many months and in some cases,
years. Some of them, however may become faulty
after a few months of operation.

For that reason, it is advisable to secure a new
set of tested tubes at intervals of three to 'six months
and have these inserted in the receiver one at a time,
noting any difference in performance.

Pilot Lamp
The pilot lamp is located in the control unit. A

6-8 volt miniature base lamp is used. To replace the
lamp, first turn the receiver off. Remove the two

control knobs and the key entry nut. Then take out
the screw holding the control box cover in place
after which the cover can be taken off. The pilot
lamp socket is secured to a spring clip which is on a
bracket in the control unit. Push this clip and socket
over far enough to get at the lamp, after which the
bulb can be replaced and the control unit reas-
sembled.

Fuse
A 10 amp. automobile fuse is used for the "A" line.

This fuse is mounted on a block on the power trans-
former in the chassis. To change the fuse, it will be
necessary to remove the cover of the chassis box.

Electrical Condition of Car
Dirty spark plugs, incorrect spacing of distributor

points, faulty distributor condenser, and various
other items in the car electrical system can cause
noisy operation. If the customer complains of noise
in the receiver after it has been in use for some
time, check the items mentioned as well as other
parts of the car electrical system for poor connec-
tions, grounds, and other faults which may be re-
sponsible for the noise.

Circuit
The circuit consists of an antenna stage, a 78 B.F.

stage, a 77 1st detector -oscillator stage, a 78 I.F.
stage, a 75 dual diode -triode tube, which functions
as a diode 2nd -detector and triode 1st audio stagL,
and a single 41 output stage. An 84 full wave rec-
tifier is used ill the power unit. The intermediate
frequency is 262 K.C. 'The diode current establishes
a (Imp across a resistor which is used as additional
bias voltage for the R.F. and I.F. tubes giving auto-

matic volume control action. Noise suppression be-
tween stations is obtained by the resistor in the
cathode circuit of the 75 tube, the drop across which
must be overcome before rectification in this tube
begins. The manual volume control varies the audio
voltage applied to the grid of the 75 tube.

A vibrator interrupts the current through the
primary of the power transformer in the power unit.
This, together with the turns ratio in this trans-
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former, results in the high voltage AC being pres-
ent in the secondary of the transformer. The full
wave rectifier tube, filter choke, and filter condensers
convert this high voltage AC into high voltage DC
for the plate and screen circuits.

Current for the receiver is obtained from the ear
storage battery. In Fig. 10 is shown the eondenser
block internal wiring.

voltages at
In the following chart are given the voltages at the

sockets with all the tubes in, all units connected.
and the set in operating condition, but with no
signal being received. The antenna should be
grounded.

A thousand ohm -per -volt meter of 0-250 volt
range is required for the plate and screen voltages.

Z.A
re.

liriarOw N eJLLIERe-t-A/ q.47ee-I

Ca

Fit/. 10---CcoilenAer 8104-Internal Wiring

Sockets
Lower ranges ivill be necessary for the grid and
heater voltages. It is not absolutely necessary to
have a high resistance meter for the heater or "A"
battery reading.

These voltages will vary with variations in re-
ceivers, tubes, test equipment used, and "B" elimi-
nator output voltage.

Type
of

Tube
Function Across

Heater

Plate
to

Cathode

Screen
to

Cathode

Grid
to

Cathode

Normal
Plate
MA

78 R. F. 6.1 182 SO
3.0) 7.0

77 1st Det.
and Om.

6.1 178 77 5.(3' 1.3(3'

78 I. F. 6.1 182 80 3."' 7.0

75
2nd Det.
1st Audio 6.1 70(3' 1.4('' .:i5

41 Output 6.1 170.5 176.5 12.50) 16.0

84 Rect. 6.1 005 17.5
per plate

(1) Cathode to Ground
(2) Subject to Variation
(3) Triode Plate to Cathode
14) Read Across 400 -Ohm Resistor, Rifl

Misalignment or mistracking of condensers gen-
erally manifests itself in broad tuning and lack of
volume at portions or all of the broadcast band. The
receivers are all properly aligned at the factory with
precision instruments and realignment should not
he attempted unless all other possible causes of the
faulty operation have first been investigated and
unless the service technician has the proper equip-
ment. A signal generator that will provide accu-
rately calibrated signals over the broadcast hand
and accurately calibrated signals at and around 262
K.C.. the intermediate frequency and an output in -
d leafing meter are desirable.

First set. the signal generator at approximately
262 K.C. Connect the antenna lead from the gener-
ator to the control grid of the 7$ tube. through
a .05 mfd. condenser. The ground lead of the gen-
erator goes to the ground of the receiver. Turn the
rotor plates of the tuning condenser completely out
and keep the signal weak enough to prevent A.V.C.
action. Note from Fig. 9 that the second I.F. trans-
former is self tuned and cannot be adjusted. Adjust
the frequency of the signal generator until the out-
put meter shows maximum output. The intermediate
frequency setting of the generator is then correct,
although it may be a very small percentage higher
or lower than 262 K.C.

Next connect the signal lead from the signal gen-
erator to the grid of the 1st detector tube through a

.05 mfd. condenser. Then adjust the two intermedi-
ate frequency condensers for maximum output. One
of the I.F. condenser screws is reached through the
hole on the top of the 1st I.F. assembly can. The
other I.F. condenser screw is reached from the bot-
tom of the sub -panel through a hole at the bottom
of this assembly.

Now set the signal generator for a signal of exactly
1400 K.C. The antenna lead from the generator is,
in this instance, connected to the antenna lead of the
receiver. Connect the flexible drive shaft to the
chassis if it has been disconnected. As explained
previously, the dial scale should be at the low fre-
quency end stop when the rotor is completely in
mesh. Then turn the station selector knob until the
dial scale is at 1400 K.C.

Then adjust the three trimmer condensers on the
gang tuning condenser for maximum output, adjust-
ing the oscillator section first.

Next, set the signal generator for a signal of 600
K.C. and adjust the oscillator 600 K.C. trimmer. The
adjusting screw for this condenser is reached
through a hole in the hack wall of the sub -panel.

A non-metallic screwdriver is necessary for this
adjustment. Turn the tuning condenser rotor until
maximum output is obtained. Then turn the rotor
slowly back and forth over this setting, at the same
time adjusting the 600 K.C. trimmer screw until the
highest output is obtained.

Then set the signal generator again for a signal of
1400 K.C. and check the adjustment of the tuning
condenser trimmers at this frequency for maximum
output.
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B
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30.000
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800
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89
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NANCE
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-11,  S SECTION
BY PASS IN ONE

CONTAINER,

CHASSIS -1

NSENSITIVITY TONE

TUBE OPERATING VOLTAGES

I.F  485 KC.

Tube Ef
6C6

6D6

6D6

85

89

89

4.8

5.3

5.3

5.3

5.3

5.3

Ek Eg1 Egg Egl Ep
6.5 0 6.5 120 150

10.5 10.5 103.5 165

10.5 " 10.5 103.5 163

8. 0 - 156
17. 0 17. 165 I 165
17. 0 17. 165 165

f Filament. k -Cathode. /11-Control grid. g2 Suppressor grid. g3-Screen grid. p-Plate.
A Depends on applied signal strength. All voltages measured from indicated points to ground.
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Test Procedure
In the event that trouble develops it is advisable to first inspect the battery and antenna. A battery

with a defective cell or in a run down condition will supply insufficient voltage to the receiver with a
serious drop in efficiency. Check it for voltage and specific gravity.

Next inspect the antenna. The metal windshield moulding may have cut the insulation and shorted
the wire. A continuity test will quickly determine its condition. In the case of under car systems inspect
the insulators closely, since corrosion or road dirt is likely to create high leakage to the car frame.

If the receiver is entirely inoperative the fuse should be examined. It is contained in an insulated
holder at the "Hot" battery terminal. Be sure to replace the spaghetti insulator over the fuse if necessary
to change it. The next important step is to very carefully check the tubes both in the control head and
speaker chassis. This has been found to be the most common cause of service in an auto receiver. The
extreme vibration to which the tubes are subjected will occasionally develop a short in the elements in
spite of the precautions that have been taken in their construction. A loud hum and lack of sensitivity
can usually be attributed to a defective 6C6. Microphonic howl can be traced to the 89's. Replacement
is recommended for such complaints, since the average tube checker will not show up this condition.
An intermittent cutting out accompanied with rasping and other noises will usually be found in either
of the 6D6's. The chassis may be taken out for inspection by simply removing the cable plug and three
round -head hexagon nuts on the front of the case.

If further inspection indicates that the difficulty lies in the parts or wiring, a voltage reading at all
sockets should be taken. They should coincide closely with the values given in the table. It is also
advisable to check for continuity in the I.F. transformers both at the control head and in the speaker
chassis.

Where the set lacks volume or sensitivity check the power output tubes and the overall alignment of
the I.F., R.F. and padder adjustments as specified under "Alignment." Always make certain that the
volume and sensitivity controls are in maximum position when making a service inspection.

Alignment
Every Zenith Automobile receiver is balanced on an accurate, temperature controlled crystal oscillator

before leaving the factory and unless a part is changed or the calibration has shifted, the adjustments
should not be tampered with. Where it is absolutely necessary, however, a good test oscillator capable of
delivering a modulated signal at 1500, 600 and 485 K.C. will be required.

To balance the I.F. circuit remove the cap and lead from the grid of the 6C6 tube in the control head
and attach the test oscillator to the grid and to ground. Set to 485 K.C. and first adjust the primary I.F.
trimmer shown (A) in Figure 1. Next trim the secondary (B). Now turn the plate trimmer (C) on the
side of the chassis base to resonance, with a No. 4 Spintite wrench. Its (2nd I.F.) transformer is directly
above the adjustment. Set the screw (D) in the top of the transfOrmer shield to resonance also. The
third I.F. transformer is adjusted through a hole in the rear of the chassis and also on top of the trans-
former indicated at E and F. This completes the I.F. circuit. Replace the grid lead on the 6C6 and
screw the metal cap back in position.

Next attach the test oscillator to the antenna and ground lead of the control head and set it to 1500
K.C. Remove the control head cover and set the variable condenser trimmers (G and H) to a point where
the 1500 K.C. signal is loudest at that frequency on the dial. Then set the test oscillator to 600 K.C. and
rock the dial slowly at that frequency; at the same time turn the padder condenser adjusting screw. This
trimmer is reached by removing the button plug on the bottom of the control head. The adjustments
should he gone over twice to insure greater precision. Provided the test equipment is dependable, the
entire receiver will now be in proper alignment and the calibration very accurate.



a flew LOW PRICE *ezion4
Money Making mobile Sound System

operated entirely
from the car batteryFOR OMEN ONLY

VEEP( BUNNING SEPT.

MASONIC TEMPLE
-11. MAN YOU WILL NEVER 4GD

", TIE LOVE LIFE Of WOMAN _

Of course-every radio serviceman knows that the real profit -making lies in selling and rent

ing sound equipment. The Acratone Mobile Sound System converts the serviceman's car

into a modern sales promotional unit which can be rented to all wide-awake merchants

thruout the territory served.

Every advertising company, traveling show, political club, sight-seeing bus and organiza-

tion catering to public trade is a logical user and purchaser of similiar sound equipment.

The new low price for this modern Acratone sound system allows for a WIDE MARGIN OF

PROFIT for the serviceman. The name Acratone on your sound equipment means the best

your money can by-BAR NONEI

THE ACRATONE MODEL 770
THREE STAGE AUTO AMPLIFIER

Develops a maximum power out-
put of 10 waifs. Tremendous
amplificafion in the voltage section
of the amplifier males this the

ideal microphone amplifier. First

stage uses  pair of 36 tubes, push
pull, bridge coupled to  pair of
37 halm in push pull, feeding into
 psi, of 2A3 tubes in push pull
Class "A" Prime. A special

microphone and phonograph input
transformer is incorporated into

the amplifier. The output trans-
former has the following voice coil

and speaker line impedances; 9,15,500 ano 4000 ohms. A special generator is
built into this amplifier supplying 300 volts at 100 mils. from the 6 volt battery.

TWO SPEED 'LACK FLYER MOTOR
AND ACRATONE DELUXE PICKUP

The an Nock Hym Is A. meet r.elm develop-
eet in 06.6,0 meters. II op* ttttt tram 

standard volt soure and pleys WA 31.1:1
end PR rpm records. The onole speed is abso-
lutely constant and esseryInt.
Die Aar ttant DeLuse phoaosraph pickup it

one el th tines* units .veil The randI
Amen tor th Mobil* Sound System has Gm .rn-
Pedanca al 100 ohms 4s this model has an

trpsmace PichuP
an oNpot voltage al AsS, almost twice as much
as the ordinary pickup.

THE ACRATONE MOBILE

SOUND SYSTEM INCLUDES:

Net Price

I-Acratone three stage Auto
Amplifier, model 770 $37.50

I-Set, Raytheon Tubes 7.40

I-Universal Model X Micro-
phone 5.88

I-Universal Model X Stand
No. 391 2.06

10 feet Microphone Cable .19

2-Acratone Model 735 Dy-
namic Cone Units

2-Acrid-one Model 737, 3'-
6" Exponential Horns

1-6 volt, Black Flyer, 33-1/3
and 78 Rpm phonograph
motor and turntable 16.50

1-Acratone Model 6976, De -
Luxe 200 ohm phonograph
pickup 5.95

Total Net Price $130.48

ourSpecial
combination

Ire".

COMPLETE

55.00

SPECIFICATIONS

Power Output 10 Watts

Number of Amplifying stages 3

Tubes used 2-37; 2-36; 2-2A3

Power Supply 6 volts D.C.

Current drain of Amplifier 9.2 amperes

Current drain of each speaker
field 1.0 amperes

Current drain of phonograph
motor 2.8 amperes

Gain at 1000 cycles 84 D.B.

Input Impedances
200,200 & 5000 ohms

Output Impedances
9,15,500 & 4000 ohms

Sound coverage with maximum
power 14,000 sq. yds.

THE NEW ACRATONE DYNAMIC
CONE AND EXPONENTIAL HORN

This speaker is . nee. development in

Ma public address field. All the I
of an d frnani.
suit es interpreted in this ono unit.
This unit is *quipped wills special

fibrous pulp diaphragms. The diameter
is 6 Inches, all of which is available

and for. .me. The field is ...Mi..
ally lamp end sound for his, magnetic
strength.

The 3.'s loaf e fi...... al horn is made
of a special woler.prool malarial which
is preclicelte non -resonant. This horn is

esponentially curved for peel dia.
phreorn pre ..... Me re range
of fregeomi.. A pay . of bre...iasts are

supplied for car roof mounting. A

oeetbar.proof rnoeth cower is incledod
for pole .on daring inclement se...

UNIVERSAL MODEL X MICROPHONE AND STAND

loth these units are products of Universal Microphone
Co., whose name alone stands for highest quality. The
Model X is  double button microphone particularly
designed for rough usege sash as it will receive in
 mobile installation. This microphone is sensitive and
excellent for speech reproduction.
The stand is a trim holder, complete with $ suspension
springs. This stand it entirely chromium plate and will
not tarnish. It may be wit on  shelf or suspended
from the car roof.

A specie! booklet devoted entirely to Public Address sound system equipment is yours for the asking. SEND FOR C end get darted in the highly profitable field.
Our etandard catalogue featuring radios' outstanding bargains in radio parts should be port of your regular eguipesesit. SEND FOR IT.... and reistember-
driving time is BUYING time for Acratone Auto Sets--agal weary makers fee the orderprieing serviceman.

NEW YORK N.Y.
23 PARK PLACE

ATLANTA,G A.
631 SPRING 3T. N.W.

leder(' fed Purchase,- Inc.
PHILADELPHIA,PA
2909 N. BROAD T.

JAMAICA,LI,N.Y.
32-26 MERRICK RD.

BRONX, N.Y.
S34 EFORDNAM RD

NEWARK, N.J.
273 CENTRAL. AV.

CHICAGO, ILL.
13913.MKNI6AN AV.

PITTSBURG, PA.
343 IrLVDTMALLI ES
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Real reception from auto -radios is mea-
sured by the quality of ma used
Ordinary suppressors mean fair reception,
good suppressors mean b reception,
while EX-STAT suppressors means perma-
nent radio reception of the finest. For every
automobile manufactured, there Is an EX-
STAT suppressor-each encased in a special
ceramic mounting to protect them from ex-
treme conditions caused by motor heat,
moisture and oil.

Special Spark Plug Suppres-
sors for Buick, constructed
of hard, molded bakelite.

Your cost 21c each

Special Spark Plug Suppres-
sors for Willys-Knight,
Franklin or any other model
car where spark plugs are
set in deep wells.

Your cost 21c each

Special Spark Plug Suppres-
sors for Ford, Model V-8-
these suppressors have the
necessary special resistance
value.

Your cost 21c each

Standard Spark Plug Sup-
pressors for all general
makes of cars.

Your cost 21c each

Standard Distributor Sup-
pressor for all general makes
of cars.

Your cost 21c each

Standard Ignition Filter Con-
denser-.5 mfd., 200 volts.

Your cost 36c each

OTHER EX-STAT PRODUCTS
Volume Controls

Cartridge Condensers and Kit
Resistors and Resistor Kits

Adjustable Wire -Wound Resistors
Write for special catalogues

and complete price information

For quick, rapid delivery
of all orders, send to

N MFG. COMPANY
26"St. New York, N.Y.

THIS ELECTRICAL AGE BIDS FOR TRAINED MEN

I. C. S. OFFERS THIS
WINNING HAND TO YOU
THIS is the Electrical Age. And today, with all the develop-
ment that has taken place in the past few decades, the possi-
bilities of electricity are just beginning to be realized. Radio
is new and still unfolding. Television is looming on the horizon
of every -day use. Power, in countless ways, is an increasingly
important factor in the processes of modern civilization.

Young men today, if they hope to succeed, must consider
electrical training as essential to their needs - it can be the
foundation of worth -while and profitable careers! International
Correspondence Schools, over a long period of years, have been
leaders in teaching fundamentals of electricity in all its branches.
All over the country successful engineers testify to the thorough-
ness of I. C. S. Courses. Why don't you study an I. C. S. Elec-
trical Course? We will send you complete information-free.
Mail the coupon today.

INTERNATIONAL CORRESPONDENCE SCHOOLS

"The Universal University" BOX 1356, SCRANTON, PENNA.
Without cost or obligation, please send me a copy of your booklet,
"Who Wins and Why," and full particulars about the subject before
which I have marked X.

C] RADIO OPERATING
L] RADIO SERVICING

0 Business Management
0 Office Management
0 Industrial Management
0 Personnel Management
0 Traffic Management
0 Coat Accountant
0 C. P. Accountant
0 Bookkeeping

CHEMISTRY
0 ELECTRICAL

ENGINEERING
BUSINESS TRAINING COURSES

0 Secretarial Work 0 Civil Service
0 Spanish 0 French 0 Mail Carrier
0 Salesmanship 0 Railway Mail Clerk
0 Businese Correspondence 0 Grade School Subjects
o Lettering Show Cards 0 High School Subjects
0 Signe 0 College Preparatory
0 Stenography and Typing 0 Illustrating 0 Cartooning
0 Complete Commercial 0 Lumber Dealer

TECHNICAL AND INDUSTRIAL COURSES
0 Architect 0 Pipefitter 0 Tinsmith 0 R. R. Section Foreman
0 Architectural Draftsman 0 Bridge Engineer 0 Highway Engineering
C Building Estimating 0 Bridge and Building 0 It. R. Bridge and Building
0 Wood Millworking Foreman Foreman
0 Contractor and Builder 0 Gas Engine. 0 Air Brakes
0 Structural Draftsman 0 Diesel Engine. O Train Operation
o Structural Engineer O Aviation Engines 0 Pharmacy
0 Electric Wiring 0 Automobile Mechanic 0 Coal Mining Engineer
0 Electrical Engineer 0 Plumbing 0 Navigation
0 Electric Lighting 0 Steam Fitting 0 Boilermaker
0 Welding. Electric and Gas 0 Heating 0 Ventilation 0 Textile Overseer or Supt.
0 Rending Shop Blueprints 0 Sheet Metal Worker 0 Cotton Manufacturing
0 Telegraph Engineer 0 Steam Engineer 0 Woolen Manufacturing
0 Telephone Work 0 Steam Electric Engineer 0 Agriculture
0 Mechanical Engineer 0 Civil Engineer 0 Fruit Growing
0 Mechanical Draftsman 0 Surveying and Mapping 0 Poultry Farming
CI Machinist 0 Toolmaker 0 Refrigeration 0 Radio
0 Patterrimaker 0 R. R. Locomotive 0 Marine Engineer

Name Age 4r/dress

City State Ocenpotion
II you reside in Canada. send this coupon to the International Correspondence Schools

Canadian, LimitedVontreal, Canada
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You Servicemen
Make Me PROVE That I Can

Show You How to Make

MORE MONEY
Men! Now is the time to do some tall

thinking and perhaps a bit of stiff work.
Review your trade and service journals for
the past few months and get a load of the
new-fangled developments in Radio -
A. V. C.; Silent A. V. C. Muters; Multi-
function Tubes; Class B Push -Push Ampli-

fiers; Universal A.C., D.C., and Battery
Receivers; Automatic Tone Control; Mercury

Vapor Rectifiers and the like.

Do you honestly know how all these com-
plicated circuits and tubes work? Do you
really know what makes the wheels go
around? Can you honestly say that you are able
up with these modern improvements?

If not, let me tell you straight from the shoulder that
unless you buckle up and get down to brass tacks, learn
the fundamentals of Radio, a new crop of Radio service-
men are about to bundle you out of your servicing job.

Get My FREE
Sample Lesson

Ma II the MUINIII today. I'll
send you plete Informs -
lion on my method of train-
ing. And in addition. I'll
semi you my latest reference
hook, "Modern Automat le
Volume Controls." This text
Is part of my regular
(*nurse. and In the past
only my studenta eould get
11. It (revers sure' subjects
as Tuning Indicators; Off -
Resonance Muters Direct
and amplitiell A. VA'. De-
lay; Diode Detectors; Serv-
icing A. V.C. Systems and
other important angles of
this interesting subject. Of
course the Ina* is right Me
to the m !elute, and gives you
infonaut ion on the fatuous
N. R.I. simplified manner.
Mall the coupon today and
take advantage of this very
special offer.

to keep

Stop Guessing. Know What You Are Doing

There are three major factors which confront every
modern serviceman. You must consider the following
facts if you want to go on.

1.

You must have a sound fundamental knowledge of
Radio theory and Radio receiver design practice. If you
are not grounded in the basic dope you can never keep
abreast of new developments.

2.
You must have simple but effective testing and ser-

vicing equipment. You can't select them on anyone's
say so. You must know about everything available and
do your own choosing. This requires knowledge. Serv-

icing is two-thirds knowledge and one-third testing equip-
ment. It is just as necessary to know how your test equip-
ment works as to know how a Radio set works.

3

You must have a carefully selected service technique

which you should follow. It must be a tech-
nique that will stand the test of time; that
will not be made obsolete by new develop-
ments. You must study the technique of serv-
icing so you can go from effect to cause-
by this I mean that a certain squeal or growl,
a touch of the grid of a vacuum tube means
something more to you than a noise.

This Plan Will Make More Money For You

Here is a fact that you know as well as I
do. When you get stuck on a service job, all
tangled up in the diagnosis of the trouble,
what do you do? Naturally you start out
from the beginning - make a fresh start.

Why not apply the same principle to your background
of Radio knewledge? Le me prove to you that I can give
you a fresh start for a lasting association in servicing and
one that will make more money for you.

MAIL THE COUPON
Get My Sample Lesson and School Catalog

My home -study training has helped hundreds of serv-
icemen qualify for better jobs. Get my school catalog-
see the facts for yourself-what my training covers, what
it has done for others. Read my Money -Back Agreement.
My catalog and sample lesson are FREE. See how
thorough, how practical I've made my training. Send the
coupon. There's no obligation. Act now.

J. E. SMITH, Pres., National Radio Institute
Dept. 3HD8 Washington, D. C.

Moil Coupon Todny
J. E. Smith, President,
National Radio Institute
Dept. 3HD8, Washington, D. C.

Send me your FREE SAMPLE LESSON and your
school catalog. I'm interested in learning more about
my job. but you'll have to prove that you can help
me before 1 enroll. This request does not obligate
me in any way. (Please print plainly)

Name Age

Address

City State

Present Job 8SBX
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This

Radio's GREATEST
Servicing Book

The Most Complete Directory
of Radio Circuit _Diagrams

published!

In ONE VOLUME of over 2,300

OftlftlerciAl °1 1: 41;94.11;:r:t"

P'-t()Alte 1),

Pages
_Extra Heavy Cover-Looseleaf Round

Boy this Big Volume on our Nese

DEFERRED PAYMENT PLAN
Here are two of the most surprising announce-
ments that we have ever made to the radio trade
and we know that it is such good news that
every radio man will be greatly enthused.
FIRST-that the three editions of the OFFI-

CIAL RADIO SERVICE MANUALS have
now been combined into one big volume of
over 2,800 pages.

SECOND-that this new single volume of con-
solidated radio circuit diagrams and complete
radio servicing course can be bought on a de-
ferred payment plan-and at a big saving.

It is needless to say how valuable the OFFI-
CIAL RADIO SERVICE MANUALS have been
to members in every branch of the Radio In-
dustry, and how many thousands of each edi-
tion have been sold to manufacturers, jobbers,
dealers, Service Men and experimenters. But
we must emphasize this one fact: Service Men
now realize that they are tremendously handi-
capped without the full set of Gernsback Man-
uals. So much so, that those who have pur-
chased only one or two volumes, are NOW OR-
DERING THE MISSING BOOKS. They want
their files to be complete.
The complete book gives you a volume of over
2,300 pages with over 5.500 diagrams, charts
and photos. There are absolutely no pages or
illustrations or diagrams duplicated. There is
no radio book published today which is so mod-

OVE

ern, up-to-the-minute, and which contains so
much useful information as is to be found in
this single volume. It is a book that will outlast
any other radio book in print. Look carefully
at the illustration of the complete edition on
the top of page. It measures 9" wide, 12"
long, 41/2" thick.
Included in this volume is a complete radio
servicing course. This course covers every step
needed to learn the servicing business . . . from
starting in business . . . materials needed . . .
and how to go about servicing receivers and re-
pairing other radio equipment. This course in
itself, is actually worth the price of the entire
book.
Our new plan now enables every radio man to
get this single volume-a Complete Directory of
all Circuit Diagrams, of over 2,300 pages, on
deferred payments. You can order this book
immediately-get it in a few days, and use it
while you are doing servicing work. You can
make the first few calls pay for the entire cost
of the book.
For you to get this book is quite simple and it
is sent to you as soon as your order is received.
You pay for it in small monthly amounts which
can be taken from your earnings. If you were
to buy the three volumes separately, the total
cost would be $17.00, including the supplements.

2,300 Pageslit 5,500 Illustrations

TIIIS IS TILE GREATEST SINGLE'
VOLUME RADIO BOOK IN PRINT TODAY

GERNSBACK PUBLICATIONS, Inc.
96-98 Park Place New York, N. Y.

Now you can get the
1981 OFFICIAL RADIO SERVICE MANUAL,

with Supplements,
1932 OFFICIAL RADIO SERVICE MANUAL,

with Supplements.
and the 1933 OFFICIAL RADIO SERVICE

MANUAL Complete
at a big saving.
THE SPECIAL NEW PRICE FOR ALL THREE
MANUALS, WITH SUPPLEMENTS, IN ONE
VOLUME, WITH HEAVY BINDER IS ONLY

$14.00
You buy this book this way-
Send $3.00 with order-
Pay $5.00 to Express Company upon receipt of

book.
Send $3.00 thirty days after receipt of book.
Send $3.00 sixty days after receipt of book
Total $14.00.
IF THE ENTIRE AMOUNT IS SENT WITH
YOUR ORDER, WE WILL ALLOW YOU A
10% DISCOUNT. THIS CAN BE DEDUCTED

FROM YOUR REMITTANCE.

IMMEDIATE SHIPMENT

Mail Coupon Today!
r

L

GERNSBACK PUBLICATIONS. Inc.,
96-98 Park Place, New York, N. Y.
Gentlemen:

In accordance with your Special Offer, 1 enclose
herewith $3.00 as first payment toward the One -
Volume Radio Manual. Please forward it to me
Promptly,. Upon receipt of the book, I Omit Day
express company $5.00. Thirty days later I shall
send you $3.00, and sixty days after receipt of
book, I shall send you my last payment of $3.00.

If you want to take advantage of the Special Dis-
count of 10%, remit only $12.60 with this coupon.

Name

Address

City
ARM

State
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Undercutting Insulation

The commutator bars of all generator
armatures are insulated from each
other. by mica or a bakelite composition
known as micarta. This insulation be-
tween the bars should be undercut
about 1/32 inch in depth. (See Figs.
23 and 24.) When renewing brushes in
a generator with an undercut armature,
it is necessary to sand the brushes to a
good seat to prevent noisy operation
and arcing.

If an armature in service is found
with the commutator worn, grooved or
with a rough and burned surface, show-
ing high insulation leakage between the
commutator bars, it should be placed
in a lathe and the commutator turned
down. This work should be done care-
fully, as the surface of the commutator
must be concentric with the armature
shaft to insure proper performance.
Before placing the armature in the
lathe, remove any burrs or foreign ma-
terial that may have collected in the
center hole of the armature shaft. Turn
the armature at a reasonably high
speed and use a fine feed and a very
sharp tool.

When the commutator is turned down,
undercut the mica between the copper
bars to 1/32 inch, keeping the slot rect-
angular in shape and the edges free
from the insulating material.

There are several undercutting
machines on the market which can be
used for this purpose. In the absence
of a machine, the work may be ac-
complished with a hack saw blade, after

'U.,' WAY WRIAJG WAY

ItnalAterain v.Ztt rtatiru t at"
LIWOUGGWT1641,1",.

FIG.23

Mica Should Be Undercut To A Depth Of I 32"

Generator
Hacksaw Blade Armature

Fastened In Handle

COMMUTATOR
OILER

COMMEND

FIG.2.4

/RELAY
/MAME

/ARHATLIRE
- -int/ COIL

BALL MORIN raft ZE

THR0 BOLT DRIVE END

F I G 25

having ground off the sides of its teeth
until it will cut a slot slightly wider
than the insulating material. (See Fig.
24.) The final assembly of a typical
generator in its frame is shown in
Fig. 25.

After the undercutting operation re-
move burrs and smooth off the com-
mutator with No. 00 sandpaper. With
the use of air, blow out all loose parti-
cles between the commutator bars af-
ter sanding.

OAK "B" ELIMINATOR

APHOTOGRAPH
and a schematic

diagram of the new "B" eliminator
produced by the Oak Manufacturing
Company are shown. The type 180
eliminator has an output of 180 volts
at 40 ma. when excited from a 6 -volt
D.C. source; under these conditions, it
draws 2.3 amperes. The eliminator is
provided with intermediate taps. The
eliminator is equipped with a dual
vibrator, feeding a push-pull primary
circuit, giving a true alternating cur-
rent input to an 84 rectifier. The ef-
ficiency of this unit is approximately
60% and secures its excitation from
the leakage flux.

OAK PArG.CO.

25,000 OHMf LOAD RESISTOR.
CLOSED WHEN
RECEIVER.
TUBES ARC

COLD

NOTE:- R.F.C. TO St INSERTED IN"A"NEG. LEAD IF THIS
IS THE MOT MOE OF "A' BATTERY.
THE LOAD RESISTOR. WHICH IS CUT OUT OF THE CIRCUIT
WHEN THE TUBES ARE HEATED MAY SE OPERATED
MAGNETICALLY BY cwoKa.com. FLU% AS SHOWN
OR. SY A ThEltr.40-METAL RELAY.

OAK MFG. CO. "B" 'ELIMINATOR.

CAPACITOR
PLATE

CONTROL
UNIT

" B"BATTERY
BOX

SPEAKER

;

t

RECEIVER

\--CAPACITOR PLATE

FIG. 6
'I sketch above indicates the method

d to undercut mieu. Two views showing the location of apparatus in a typical car installation. Note that thelocation of the capacitor plate is directly under the left channel.
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CROSLEY RADIO CORP.

Model 102
Specifications

Model 102 is a single unit five tube super-
heterodyne designed for operation from a six
volt automobile battery. "B" voltage is fur-
nished by the Crosley Syncronode which is
built into the receiver. Intermediate fre-
quency is 181.5 Kc.

Tubes and Voltage Limits
The following are the tubes and voltages

measured with the receiver in operating con-
dition but with no signal to the antenna cir-
cuit, and a battery voltage of 6.3 volts. All
voltages are measured with a 250 volt D.C.
voltmeter (1000 ohms per volt) from tube
to chassis.

Tube Position Plate
Screen
Grid

Suppressor
Cathode Grid Filament

78 R. F. Amplifier 206 108 2.0 2.0 6.3
78 Oscillator Modulator 206 108 28.0 0 6.3
78 I. F. Amplifier 206 108 3.0 3.0 6.3
6B7 Detector and A. F. Amplifier 37 26 0 6.3
41 Output 198 206 16.0 6.3

Voltage limits should be plus or minus 15% of values given.
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6B -Tape

B -Yellow
+6

+1358-R

SOS000

8000

DETROLA RADIO CORP.
DETROLA "ROAD CHIEF"
WIRING DIAGRAM 5 TUBE T. R. F.

0 0
7.001

/

500

o5

/A

DoSmr
15M 5 -Blue

1J +-
..,0

S -Red if,

EMERSON RADIO & PHONOGRAPH CORP.
MODEL 678

78 LA7

VIBRATOR UNIT

YELLOW

YELLOW

RED a- BLACK LUGS
E INSTRUCTION BOOK FOP CONNECTIONS

R FC

000

.51Lf

R FC

41

TOME

CONTIMN-

LF = 172 Y2 kC.

HOT TO SET

R CC.

0o000 -

Frame

mF

A NOT

PILOT LICHT IN
REMOTE CONTROL HEAD

SWITCH ON VOLUME
N) CONTROL IN RECEIVER

Y'LVLELLO'SrV4 FUSE)
.4-1:5_-.A. HOT

°GROUND
BL.ACXY BATTERY CABLE

BLACK

Tube

--715. POWER SUPPLY

Cathode
to Ground

Screen Grid
to Ground

Plate
to Ground

Heater
to Ground

78 3- 3.5V. 75-85 V. 200-210V. 6V.

6A7 3- 3.5 75-85 200-210 6

6B7 3.5-4.5 75-85 200-210 6

41 14-18 200-210 190-200 6

41 14-18 200-210 190-200 6

Voltage across speaker field -6 volts.
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GALVIN MFG. CORP.
MODEL 77-A (SERIES A)
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GALVIN MFG. CORP.
MODEL 77-A (SERIES B)
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0

0

0.1 -ME

350 }
OHMS

SW.

SPEAKER
CIRCUIT

L

36

1

CHAS. HOODWIN CO.
ERO PENTODE fl-UTO RADIO

MODEL A - 1932 MODEL B - 1932

36

0

15.000
OHMS

6
OHMS

T-247

T-441 A

---,
OM A-331.

25,000
01-4m5

1 mEG) 36
-MAMA-

250
mrAF

.015 -ME 36

1

MEG

--11-
0.1-
MEG

2.000
OHMS

-r-

MEG.

38
4

E

0.1-
MF

?

38

F

590
OHMS

A B

rF

C D

(A (:22V +

E F

K

G

K

INTERNATIONAL RADIO CORP.
E-421

H-17

A-331.

A-124 5-248

T'.)
A-331

R-248

T-305 A T-306 A

687

A-229)

II
A-334

R 254
R -I34

A-331

CHASSIS A-331
606

5-448
R -I35 687 6A725Z5 U-107

2 ( - 3 215'

A-124  2 GANG VAR COND.
A-228 730 mmF
4.-229 .003 - mF.
A-230 350 MMF.
A -331 .15,-.05;.05-,.006-MF. BY PASSA-334 .01; .08-M F., 200V.
A-424. 24 ME.
A- 237= 16 MME

D8 DYNAMIC SPEAKER 5"
HI7 7 -PRONG 6A7 SOCKET
H -IS' 6 -PRONG 25 Z5 SOCKET
11-19. 6 -PRONG 606 SOCKET
H-20  7 PRONG 587 SOCKET
H-21 r 6 PRONG 43 SOCKET
E-448. PILOT LIGHT BRKT.
E-421 S.W. SWITCH.

R-135 = .25- 1.EG. VOL. CONTROL
R-134 - 50,000 OHM TONE CONTROL
R-244 1 MEG.
5-248  50,000 OHMS
R-251  0.5-MEG.
R-254..25- MEG.
R-325. 20 01-IMS

RIM

.002-
MF

(MODEL- 8
ONLY)

BLUE
-BLACK

GREEN

A-424

RED

R-322 140 OHMS
T -305A. 111. I. E. ASSEMBLY
T -306A 2W2. I.F. ASSEMBLY
T-436 A. ANT. COIL
T -441-A  05C COIL 5 W.
T -6O4  450 OHM FILTER CHOKE
0-107 160 OHM POWER. CORD
T-247. S.W. R.F. COIL.

TO
D8

VOICE
COIL
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P. R. MALLORY & CO.
STANDARD g, TYPE C AUTO"B" E LiM.

ELKONODE RATING TABLE

Elkonode
Type Volts

Output

For Receivers Requiring
the Following Current in

Milliamperes in the B Minus
Lead at 200 V. on Signal Elkonode

Rated
Output
Watts

8.4

Storage
Battery

Drain In
Amps.Without Voltage

Dividers in Elim.

With 2 M. A
(100,000 Ohm)

Voltage Divider
in Elim.

10 200 40-45 38-43 2.1

11

12

200 35-40 33-38 7.4 1.9

200 30-35 28-33 6.4 1.6

13 200 25-30 23-28 5.4 1.4

1.214 200 20-25 18-23 4.4

.03 MED.

YELLOW TAR

e+
VOLTAGE
DIVIDER

51.505
vz RED.

1131.11cet

0

PAR t

I -

ENLARGED

e
LOCKING SCREW

ECREV`1-DIRWErt SLOT FOR
ADJUSTING STOP POST

STOP POST ASSEMBLY

No. III No. IV
1. Air -gap 6. Contact Spring Assn,
2. Reed counter weights 7. Coil mounting nut
3. Stop -post Locking screw 8. Coil
4. Stop -post 9. Stop -post mounting block
5. Reed Spring Assm. 10. Position contact spring be-

hind stop -post head
11. Contact points

MELBURN RADIO MFG. CO.
MODEL 30

WEBURN RADIO VEG. CO.
MODEL 30

58 58 57

4

./VtAAMts--AMM-

10,000
OHMS

0
.1 mi4"f"

4 00
OHMS

MIM 40,000 40,000
OHMS =el OHMS

I

MF.

01-
MF.

30,000
OHMS

58 58 57 41
SOCKET

FILAMENT CIRCUIT

SWITCH

2

PLUG

34-

5Pkk.
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NOBILTT -SPARKS INDUSTRIES, INC.

ARVIN CAR RADIO MODEL 10A
RADIO FREQUENCY, SPEAKER & REMOTE CONTROL CIRCUIT DIAGRAM

=1,1f7, 6A7 Drat, Ira IF 6E7 rai? I. F: DIO 41
NS

888

Milt*, COLOR CODE C.APACITY VALUES RE.515TANCEVAUJES

0

1
Vt
e

CATHODES YELLOW SIGN 44 OW D.C. 516N .n. KITS
WM; NE6.HEATER &GROUND BLACK C .3' s 300 RI sspro
Froe" " & PO& HEATER YELLOW C. 5". 4 300 RE 055
CONTROL GRIDS GREEN CI .1 200 R1 240
PLATES BLUE cz .0001 RA 22,orpo
.5" P06. & SCREEN GRIDS RED G3 .0005 RA: 4CO3Cr-

I"A"i1000P06. TO SPEAKER YELLOW e..4- .0005 1% 4601000
"A. NEIN TO SPEAKER BLACK CS .01 400 R7

3400dSPEAKER TRANS.-MANS. LEAD RED C6 .00t 600 Re
SPEAKER TRAN&RETURN LOAD BROWN Cl

bi j
tg
El.
r=
ir 3

"A.POLDATTERY TO SWITCH SLACK G7' .5 300
SWITCH TO POWER PACK YELLOW CS omit

ms"Ter ROTAT/NO CONTACT GREEN Gfil .5\ .25
.ero VOLUME CONTROL BLUE
SWITCH 10 LAMP SUL 5 RED

r

I.'

V

ARVIN CAR RADIO MODEL 10A
"Ecl POWER SUPPLY

c16

.30o V .f 300,2

SPEAKER

"A" DIAGRAM
ISSUED JULY 10-1933

CAPACITY VALUES RESISTANCE kfiLUE,5

516t4 .44 PVDC SIGN .0. WITTS

GIO 1 10 R9 750o 1

G11 17 12

G 12 17 12 CHOKE SPEC.

CI3 17 12 516N 7UR

C14 02, 200 51 100 "/6
C14' 02 zoo sz 100 '')6
615 8 300 53 750 "29
G16 16 300

CNA5515 WIRING COLOR CODE

CATHODE & GROUND YELLOW
PLATES BLUE
"B" POSITIVE RED
HEATERS BLACK

POWER TRAK& PRIMADTAP BLACK
POWER TRAIti mom. EtroTAP .11,1-,n- ;A' a
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C 4

R7

/78

0

NOBILTT -SPARKS INDUSTRIES, INC.
SCHEMATIC CIRCUIT DIAGRAM
ARVIN CAR RADIO MODEL20A

TYPE I
TNI:2E-E GANG CONDe-NSE-1:2

a

78

aT`-

75
C

CI
02

I
RS

CON 0E -N 5E12 5
C -.25
C. -50
C -.05
C2 -.05
CS -.0005
C4 -.05
CS -0005
C6-.OS
C7 -.005
C5-.01
CS -.5C.
C10-.02
C11:-.021 INTM4

CI 1 -.50

C 15-50
C14-601CLCCTROLYTIC
C15-80
CI6-

RESISTORS chokes
12 1 -100,000 L I -1007,16
02 -15,000 L2 -1007 *ie.
05 -5,000 L3 -ioar  29
04-1.000
RS -200,000
126 -100,000
R7-500,000
R5-10.000
RS -500.002
R10-150
R I I -
R 12-7,500
CI5-
1214-0O2000

NOESLITT- 5PAGIK5 IND4J51121e5 INC.

0
-®

SCHEMATIC CIRCUIT DIAGRAM
ARVIN CAR RADIO MODEL 20A

TYPE 2
11 -112C -E- GANG CONDE-NSE-1:2

g
or
O

78

O

02

IlroQ
0

c1,14

75

ci
RI

-

CONDENSERS
C' -.25 C12-.0'21
C' -.50 C12.0'1V4IN
CI -SO
C2-.00
C5

C5-0005
C9-05
Cl-
C6--.02
C0-.50

c19--:'22jrWIN
CI I -10

C15-S0
C14-ek0112LeCTRClYTIC
C 5-90
CIS-
C17-022
C16-.02

RESISTORS cmokes
R 1 -100,000 L I - MOT.%
 --15.000 L2 -100T .16
128-5,000 L5 -100T  26
O 4-1,000
125 -5000OU
26 -1,000,000
R7-500,000
Re. -75,000
cec.-250cDoo
R10-150
1211 -

012-7500
R13-
R '2 00000

0

NOBLITT- 5PARK5 trviDus-rtzie-ls INC

OIMIZAM 1550e NO. DAT e
B 1 4 -26.33
B 2 1- 9-55

41

41

co

6V. -DC

DIA012AM 1551JB NO. DATC
C I 9-21-33
C 2 1- 15-53

CIs

'1®

09

AMP Ml

14-6N0.4.)  P HOT
66-

1



ik
es

el
do

r 
ha

re
 ic

om
ro

ci
i o

fo
rd

(m
ol

ar
 e

ar
 f

ir
 e

ie
el

ol
m

 e
ye

le
s"

X
-4

74
2 

st
on

y 
C

on
al

on
lO

ar
4,

4
/

20
1/

4,
.-

18
c

/4
,A

7
ei

oc
w

i
A I.

E
 =

 1
75

 K
C

_

A
R

V
IN

M
O

D
E

L
 2

0-
B

Z
ia

 r
co

;
G

I
75

.0
/.1

 4
/

In
4r

- 
G

hi
fc

bi
k

P
al

er
at

io
ut

to
p

Lo
ad

le
e"

C
o

...
sp

it:
C

on
n'

, o
r

3-
 /2

 r
oe

z 0



220 OFFICIAL AUTO -RADIO SERVICE MANUAL

C -.25
C' -S0
CI I -.05
C2 -.05
C5 -0005
C4 -.05
C5 -0006
CS -A6
C7 -.006
C 5-.01
C9 -S0

CIO -O2
CI I -60

SCHEMATIC CIRCUIT DIAGRAM
ARVIN CAR RADIO MODEL304

TYPE- 1.

rams's-rocas
a, -100.000
22 -25,000
Q5 -6000
54-1000
RS -200,000
Q0 -100,000
R7-500,000
56-14000

5-500.000
R10-'750
511 -24000
R12-2500
1215-104000
514-200.000

ctioKes
L I -1007..15
L2 -100T.  16
LS - ocrr.  29

NOBLITT-SPARKS sNousTrairs INC.

SChEMATIC CIRCUIT DIAGRAM
AQVIN CAR RADIO MODEL 304

TYPE 2
TNI2Ce GANG CON DCNSC-0_

frra 7 78

CONDENSERS
C' -.25e-50
Cl -90
C2 -.0S
C5-0005
C4-.05
C5-0005
05-45
C7 -
C8-.02
C9-50
C70 -.02n_
C10.-.02-1 N

011-1.0

C12? -.02-1 TWIN
05-5.0
cut -001 E'LL'C'TROLN'T IC
C15-100
CI6-.02
C17-.02
ce-.02

RESISTORS
R I -100,000
52 -75,000
RS -5,000
54-1,000
55-504000
55-1,000,000

-soopoo
12/5-7$000
R0-254000
RIO -750
R11-20,000
(512-7,500
515-100.000
514-200,000

Cti0KeS
L I -1007.'716
L2 -Rpor.  16
L3 -100-7 29

NOBLITT-5PAQK5 INDU5TRICS INC.

MAMMA 15555 NO. DAT8
c I 5-2,. 53
C 2 1- 15-55

45N 0. "4", 110T
6V.- D.C.
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PHILCO RADIO & TELEVISION CORP.
MODEL 10

R.F.

/W44
IL

,715ET. OSCILLATOR

/ 6AT

NOTE:- OTHER SIDE OF BATTERY GROUNDED

TO CASE (FRAME OF

I.F. = 260 KC,

0 Antenna Transformer 32-1220
Tuning Condenser 31-1083
1st Padder (in tuning cond )
Resistor (100,000 ohms).... 6099
Condenser t.05 mtd.) 30-4020
R.F. Transformet . 32-1221
Condenser (.05 mfd.) 30-4020
2nd Padder (in tuning cond )
3rd Padder (in tuning cond.)
Resistor (50,000 ohms) 6098
Oscillator Transformer 32-1222
Condenser (.00025 mfd.) 3082
Padder 040005

g Resistor (15,000 ohms) 6208
Padder (prim. 1st LF.).. _31-6007

(1131) I.F. Transformer (1st) 32-1236
Resistor (500,000 ohms). 6097

111 Padder (secondary 1st I.F.) 31-6007
0 Condenser (.05 mfd.) 30-4020

Condenser (.5 mfd.) 30-4058

0
0
0
0
0
0
0
0
41D

m

I.F. 7"0 DET.

39-14 IS

oI®6

r

MODEL 10 PARTS LIST
® Resistor (500 ohms) 6977
* Resistor (500,000 ohms). 6097
® Condenser (.00011 mfd.) 4519
® Padder (prim. 2nd LF.)

26I.F.
Transformer (2nd) 32-1237

Padder (secondary 2nd I.F.) 31-6008
® Resistor (100,000 ohms) 6099

Condenser (.00025 mfd.) 3082
* Condenser (.01 mfd.) 30-4051
® Vol. Control Assembly 38-5280
® Resistor (2,000,000 ohms) 33-1025

Condenser (.00025 mfd.) 5858
sa Resistor (250,000 ohms) 3768
g Condenser (.006 mfd.). 30-4024

tResistor (500,000 ohms) 6097
Condenser (20 mfd.; 25 mfd )30-4065

® Resistor (550 ohms) 6977
0 Condenser (.006 mfd.) 30-4024
® Output Transformer 32-7102
® Cone and Coil 36-3020

I. F. TRANSFORMER AND PADDERS
A new style I. F. transformer complete with padders

is used in the Model 10.
The padders are placed in the top of the shield can

one above the other.
The primary padder is adjusted by means of the screw

slot, accessible through the hole in the top of the shield
can. The secondary padder is adjusted by means of the
small hex nut, also accessible through the hole in the top
of the shield. (See Figs. 1 and 2.)

The coil windings terminate in leads instead of ter-
minals or lugs. The color scheme of the leads is given in
Fig. 1.

If replacements are ever necessary, replace the entire
coil assembly 38-5274 for the first
I. F. stage and 38-5275 for the
second I. F. stage. Neither the
coil nor the padders will be fur-
nished separately. Order only by
the above numbers.

*t.r.."="1.°:.

FIG. 1

4142

FieldCoil Assembly 36-3130
Tone Control 30-4056

® Pilot Lamp . 6608
4 Condenser (.25 mfd.) 04360

8485 Resistor (20.000 ohms) 6649
Condenser (.05 mfd.) 30-4020

0 Resistor (32,000 ohms) 3525
0 Condenser (.5 mfd.) 30-4048
0 Resistor (200 ohms) 7217
® Resistor (100 ohms) 7838

A Choke 32-1268
15 Amp. Fuse 7227

0) Condenser (.5 mfd.) 30-4061
0 Vibrator Choke 32-1259

55
Condenser (.5 mfd.) 30-4061
Vibrator 38-5036

* Condenser (.05 mfd.) 30-4039
0 Resistor (200 ohms) 7217
® Resistor (200 ohms) 7217
0 Condenser (.00125 mfd.) 5886

CD

.0TUNING
CONDENSER

HOLES FOR
ALIGNING
CONDENS

S9-41.j0E,
_I.F.

^0 ANTENNA MODER,
R.F PADDER

HIGH FREQUENCY MODER

OUTPUT

42 MLR

\TP

BLACK

711 irt)

YELLOW 4t) /
-WHITE

coop!

-.1:0 1g .1j3)

C) Power Transformer 32-7098
0 Condenser (.01 mfd.) 30-4051
0 Filter Condenser...30-2015
0 B Chokes 32-7038
* R. F. Chokes 32-1078

Resistor (50,000 ohms) 4237
(CIO Resistor (7 ohms) 5110

Spark Plug Resistors 33-1015
Distributor Resistor 4546
Screw Type Resistor 4851
Interference Condenser 30-4007
Dial 27-5022
Studs 28-6036
Nuts (mounting) W55
Knobs 03334
Battery Cable 38-5296
Antenna Lead 38-5161
Control Unit Assemialy.... 42-5056
Acorn Nut W821
Key 6091

II? I.F.TRANSFORMER

two I.F.TRANSFORliER

15TUte
r* OFT.

QE
OUTPUT

TUD
RECTIFIER

FIG. 2
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PIERCE - AIRO, INC.
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CA
Den MN.

CAI
0-041001

on,»

c.0.114).
YAM.

61 AAswam..  
01000.

1.111%t 4400 0
+r

Ml

is
11.101111.

1.er
00.10

,1orN
soya

RCA -VICTOR, Inc.
MODEL M -32

to to

o -us We. Ayass
MIPS

41,

NA eq.

is
146110 MIA

ICA 10

I.F. = 175 KC.

Line-up Capacitor Adjustments
The receiver must be removed from its metal case to permit

correct adjustment of the line-up capacitors. After being
removed, a grounded metal plate must be provided for the
receiver to rest upon, otherwise the adjustments will be found
to be incorrect when the assembly is returned to its metal
case. After removal from its case and placing upon the metal
plate, proceed as follows:

I. F. Line-up Capacitor Adjustment -The I. F. Ampli-
fier uses two transformers, one being of the untuned variety
and one having each of its windings tuned by means of two
adjustable capacitors. Figure A shows the location of these
capacitors.

(a) Procure a modulated oscillator giving a signal at 175
K. C. and having its output adjustable. A non-metallic
screwdriver such as Stock No. 7065 is necessary together
with an output meter.
Remove the receiver from its case, place it in operation
and connect the output of the oscillator between the
control grid and ground of the first detector. Remove
the oscillator tube and connect the output meter -
preferably a thermo-galvanometer

(b)

Location of Radiotrons and Line-up Capacitors

6111
10101.

"" w. "11/1%%"`

g LAIt

clo.mesa

CA/
040114,41a

05 NM

100 at
,e

I-- CA0004..AI 14eta

a.10000.

L.a

IA-

A
10.0000

FUSE ItalTLABON

JUMPER WIRES
BLACK

RED

C0

45 +2 I/2 +45 +221/2

L717.

44: +291(2

BATTERI ES

TAPE

CABLE TO
RECEIVER.

R. F. Line-up Capacitor Adjustment -The R. F., 1st
detector and oscillator stages are aligned at 1400 K. C. A
modulated oscillator giving a signal at 1400 K. C. a socket
wrench and an output meter are necessary for correctly mak-
ing these adjustments.

(a) Remove the receiver from its metal case and place on a
grounded metal plate. Connect the tuning control and
place in operation. Connect the output of the oscillator
between antenna and ground. Connect the output
meter across the voice coil of the loudspeaker.

(b) Place the oscillator in operation at 1400 K. C. and
adjust its output so that a small deflection is obtained
when the receiver volume control is at maximum and
the dial set at 1400. Then adjust the three line-up
capacitors until a maximum deflection is obtained.
This is done by means of a socket wrench.

Itt el/. ICS I.

RADIOTRON SOCKET VOLTAGES

Radiotron
No.

Cathode or
Filament to

Control Grid
Volts

Cathode or
Filament to
Screen Grid

Volts

Cathode or
Filament to

Plate
Volts

Plate
Current

M. A

Filament
or Heater

Volts

1. R.F. RCA -39 0.9

6.0

0.9

71

67

177 4.5 5.2

2. 1st Det. RCA -39 172 1.35 5.2

3. Osc. RCA -37 - 72 5.5 5.2

4. I.F. RCA -39 71 177 4.5 5.2
5. 2nd Det. and

A.V.C. RCA -85 175 4.5 5.2

5.26. PWR. RCA -89 18 178 160 18.0

.0502 (1-4)

IA '1 OOOVI

arEsau CAMEC11016 or
FUER Pia

Plate Supply Unit Wiring

Voltages are those at which Radiotrons are operating and with no
signal impressed on input

OTHER IMPORTANT VOLTAGES

Battery Voltage 60 Volta

Input to Dynamotor. 5 75 Volta

Battery Drain 6.5 Amperes

Output from Dynamotor 178 Volts at 34.5 M.A.

Loudspeaker Field Drain. 1 35 Amperes
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VIAL

ANTENNA
"COMPENSATING

CONDENSER

O

0
N

DRM1NPOSTODN

RECEIVING
UNIT
CONTAINER

I60 JL
TO PRAMS
Of CAR

SPARKS - WITHINGTON, INC.
MODEL 40

I -SE RP

y4

TYPE 436 54. TIKES

DET.0 WO WO 4)
elltr SIR ONE.

466 mime 7456

8:14.1-1113-11TE1I1CORP. MID 0
C.

LINE VCLTAGE 115 - Posmoir OF VOLTAGE OCIWENSATOR 110-120 -
POSITION OF vaLuma CONTROL IN.1.1. WITH NO 5IG6AL

TWE
436
436
436
456
457
488

V
AERIAL°

LOCATION

LIv

1st R.F.
2i R.E.
3rd R.P.
Detector
A. V. C.
P.N.I.

GROUND
POST ON
RECEIVING
UNIT

FILAMENT CR
HEATER

ANTENNA
EQUALIZING
CONDENSER

TO CAR FRAME

Fun
135
135
156
152

156

L2

L14
rl

L_

CI TUNING CONDENSER
C2 EQUALIZING CONDENSER
LI TUNING COILS
L2 CATHODE CHOKES
LII DETECTOR PLATE CHOKE
LI4 R E TRANSFORMER

VI- 136 TUBE
V2- 137
V3 - 1 12-A 11

CONTROL

MUD -
1.5
1.6
1.6

10.
18.
18.

SCREEN
GRID t
67.6
67.6
67.5
87.5

13

PLATE CURRIER
NILS

3.
3-

3-

.1
0.

NOTE: A 35-ohn1 resistor in scrim
with dial ight and switch to reduce
brilliance Is not shown lo Otto Ma-
cron,
CI VARIABLE CONDENSER
C2 EQUALIZING CONDENSER
LI TUNING COILS
L2 CATHODE CHOKES
LII DETECTOR PLATE CHOKE
LI2 ANTENNA CHOKE COIL
L13 IMPEDANCE COUPLING COIL
LI4 R.f. TRANSFORMER

OCT

LIS

RED
GREEN

GREEN
AND
RED

VOLUME
CONTROL

REMOTE I

CONTROL I
PANEL -sal

L

.00616411).POWER
%NB

POLICE AUTOMOBILE RADIO RECEIVER
SPARTON MODEL 41 SCHEMATIC DIAGRAM

21 1-
2 1

Ip
IC)

.00025 MFD. LI

CI C2

0

WIRING DIAGRAM FOR leo VOLTS or"B- BATTEP°

CONNECT THIS WIRE TO MINUS TERMINAL
ON "C" BAT TERY THAT PRODUCES BEST
RESULTS (SEE INSTRUCTION BOOK)

RED
+ 180

45

BROWN
+675

VOLT'S" BATTERIES

AMP FuLE

GRiEN

.3 MFD.
AUDI 0MFD

D5,1713E1171
8 VOLT I

V Es r
N GREEN r -°JACKS<

o

RED

GREEN
RED
TRAGER

ALMOVING
I COIL

DYNAMIC
SPEAKER

40+155 V.

0+67.5, ViBROw
MFD.

-B

BLACK STORAGE
?] 6 VOLT

BATTERY

Y1LLOW
1- 0 456
GREEN

0 63Y.
CONNECTS
TO -IS ON t.
BATTERY

BLACK

SLACK
AND
RED

WIRING DIAGRAM FOR 133 VOLTS
OF "B" BATTERY

CONNECT THIS WIRE TO
MINUS TERMINAL ON "C"
BATTERY THAT PRODUCES
BEST RESULTS (SEE
NSTRUCT iON BOOK)

I--
IMFD

RED & BLACK

GREEN I BLACK -

VOL
CONTROL SWITCH
30,000 IL

CONTROL PANEL
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STEWART-WARNER CORP.

Circuit Data for Stewart -Warner Chassis Series 108 and 108-X
Used on Models 10 to 20 Inclusive

-arra
-*WA

r -

k

39

16A

12

36 38

13

6B

10 L SEE NOTE

NOTE:

1 12Z3

11-

20
TA

15

9B

RED

BLACK

BLACK

a
0a
B

11

Af

II -CA-
B+

/ Plug Connections for
6 Volt Operation

FOR CAR
USE

In some receivers, a 140 ohm, ,4 watt carbon resistor, part 81646 is connected in series with the volume control;
in other sets this resistor is built into the volume control.

115
LIN

VOLTSE
VOLTA.AGC.E * Voltage Table* VOLUFULMEL CONTROLON

Type
of

Tube

Tube
Circuit

Filament
to Con-
denser

Plate to
Con-

denser

Screen
Grid to

Condenser

Cathode
to Con -
denser

39 R.F. as
(See Note) 107 107 1 . 5

36 Det.
as

(See Note) 13 +' + 9 1.3

38 Output
ss
Note) 103 107 9

12Z3 Rect..
**

(See Note) " " 122

IMPORTANT NOTE
*These voltages will be obtained when the set is operated at 115 volts,
60 cycles A. C. For D. C. operation, voltages will be somewhat lower.
All voltage readings have been taken between tube prongs and the
variable condenser frame, not the chassis. The chassis cannot
be used in this receiver as a reference point for voltage readings.
.*Filament voltage readings will vary widely, depending upon the
resistance of the A. C. voltmeter. With high resistance rectifier type
meters, voltage readings will be approximately 6.3 for the detector
and amplifier tubes, and 12.6 for the 12Z3 rectifier. With ordinary
A C. Voltmeters, readings will be very much less.
This reading is obtained with a 30 -volt scale, one thousand ohms 17

Per volt instrument. Higher resistance meters or higher scale
readings will give greater voltage readings. 18

19

FRCNT OF CHASSIS 20

86\'
39 12Z3

PARTS LIST
Ding. Part Description List
No. No. Price
1 67298 .01 mfd. 600 V cartridge condenser $0.30
2 81158 .0001 mfd. mica condenser .22
3 81630 .1 mfd. 100 V cartridge condenser .30
4 81644 2.1 meg. % W. carbon resistor .20

81646 140 ohm 1/4 W. carbon resistor .20
5 81657 .003 mfd. mica condenser .35
6 81662 Variable condenser 3.00
7 81664 Antenna Coil .90
8 81666 Detector Coil 1.20
9A 81678 4 mfd. 150 V dry electrolytic condensers
9B (in one unit) 1.35

10 81679 250,000 ohm volume control and switch 1.50
11 81680 Speaker 5.00
12 81681 29,000 ohm 1/4 W. carbon resistor .. .20
13 81682 1.1 meg. 1/4 W. carbon resistor .20
14 81683 1600 ohm 1/2 W. carbon resistor .20
15 81694 Filter choke 2.00
16A 81698 5 mfd. 20 V dry electrolytic condensers
16B S (in one unit) 1.20

81785 Power cord assembly 1.30
81834 Battery cable socket .10
81861 6 volt battery cable .90
81863 12 volt battery cable
81865 32 volt battery cable 1.15

Switch on back of 81679

PARTS NOT LISTED ON DIAGRAM
81885 Bronze tuning knob .35
81886 Bronze volume control knob .35
81887 Gold tuning knob .35
81888 Gold volume control knob .35
81889 Silver tuning knob .35
81890 Silver volume control knob .35
81891 Book model knob .35
81824 Antenna reel .25
81841 Antenna reel clip .02
81712 Bronze receiver housing 4.00

VA,



J L

S
T

E
W

A
R

T
-W

A
R

N
E

R
 M

O
D

E
L 

11
21

 A
U

T
O

 R
A

D
IO

 (
R

 1
12

 C
H

A
S

S
IS

)
6
A
7

T
o 

D
E

T
.

75

&
 O

S
C

.
78

2n
d 

D
E

T
.,A

M
P

&
 A

. V
. C

.

\ 8
 P

A
W

25
 4

2

33

M
U

D
D

Y

r

,

G
N

D
M

O
T

20
00

A
 -

I. 
F

.

N
N

W

 \
X

12

21
,0

00
.a

r
36

20

50
1

Is
)

M
P

.
.1

-

-1
-

20
0 n

00
4 

--
.

M
E

-.
-.

-
=

 =
9

10
.0

00
 .n

. -
-A

io
,o

po
 n

-
7 

.5
04

? 
la

.

31

43
26

M
G

..

jj7
A

±
4

17
8

-r
 -

r
A

 .

1.
5-

 _

19
C

1.
19

8

1.
=

 M
F

.

#
40

41
X

m
F

.
11

41

N
O

T
E

A
LL

 F
IL

A
M

E
N

T
S

X
 C

O
N

N
E

C
T

E
D

 T
O

 X

5

.0
2 

-
N

P
.

8

41
1.

V
.A

V
vV

S

4 
23

fls
\

6.
00

0
.5

-
-n

-
M

E
G

.
E

.I M
E

G
.

=
r5

=
7 

M
IM

E
.

=
R .1
-M

F

,w
 iI

10
0

M
M

f

L
j

5 m
 F

.

76
A

13

.0
2

M
G

;'

8

.5
1- M
E

G
 

\A 11
4

.2
6-

A

41
O

U
T

PU
T

.0
1. m
y

29 .
2-

0
-

m
F

5

39

-
16

z4
O

R
84

I
R

E
C

T
.

.0
2-

M
ik

28
-r

-

30
1

.0
1

X

18 R
E

L
A

Y
A

N
D

C
R

O
K

E

6,
00

0

--
-r

 2
7

1=
1)

)
8 

V
H

F
.

-=
-=

. 8
r4

c.

T
U

B
E

 L
O

C
A

T
IO

N
S

6 
A

 7
78

75
1s

t D
E

T
.

I. 
F

.
2n

d 
D

E
T

.
&

 O
S

C
.

U
P

P
E

R
 S

N
A

F
T

-T
IM

IN
G

LO
W

E
R

 S
N

A
F

T
-V

O
LO

M
E

41
6 

Z
 4

 O
R

 8
4

O
U

T
P

U
T

R
E

C
T

.

V
IB

R
A

T
O

R
N

O
 N

O
T

 A
T

T
E

M
P

T
 T

O
 A

D
JU

S
T

V
IB

R
A

T
O

R
 0

1 
G

U
A

R
A

N
T

E
E

 IS
V

O
ID

E
D

. R
E

P
LA

C
E

 W
IT

H
 P

A
R

T
10

.1
33

71
, I

F
 N

E
C

E
S

S
A

R
Y

.

FR
O

N
T

 O
F 

SE
T

I. 
F

.

45
6

K
. C

.

34
ti

32
T

U
N

IN
G

 C
O

N
T

R
O

L 
H

E
D

14
1

38

B
at

te
ry

V
O

LT
A

G
E

 T
A

B
LE

V
ol

um
e 

C
on

tr
ol

V
ol

ta
ge

 6
.0

F
ul

l O
n

T
ub

e
T

yp
e

P
os

iti
on

in
 C

ir
cu

it
Fi

la
m

en
t

V
ol

ta
ge

Pl
at

e
V

ol
ta

ge
Sc

re
en d

V
ol

t
G

ria
V

ol
ta

ge

C
at

ho
de

(B
in

g)
V

ol
ta

ge

6A
7

1s
t D

et
. a

nd
 O

sc
.

5.
5

14
4

70 70

1.
4

2.
0

78
I. 

F
5.

5
14

4

75
2n

d 
D

et
.

5.
5

60
-

1.
0

41
O

ut
pu

t
5.

5
14

2
14

4
9.

0

84
R

ec
t.

5.
5

-
-

17
9

A
ll 

D
. C

. v
ol

ta
ge

s 
m

ea
su

re
d 

w
ith

 r
es

pe
ct

 to
 g

ro
un

d,
 u

si
ng

 h
ig

h 
re

si
st

an
ce

vo
ltm

et
er

 o
f 

10
00

 o
hm

s 
pe

r 
vo

lt.
R

ea
di

ng
s 

w
ill

 v
ar

y,
 d

ep
en

d 
ng

 u
po

n
vo

lta
ge

 r
an

ge
 o

f 
m

et
er

, b
ei

ng
 h

ig
he

r 
fo

r 
hi

gh
er

 r
an

ge
 in

st
ru

m
en

ts
.

T
hi

s
va

ri
at

io
n 

is
 m

os
t m

ar
ke

d 
fo

r 
se

co
nd

 d
et

ec
to

r 
pl

at
e 

vo
lta

ge
s.

t
A
J



232 OFFICIAL AUTO -RADIO SERVICE MANUAL

O

au

oW

I- o-
D
U

y-
U ;4

IU
5 5
ao 0

a.

STROMBERG-CARLSON TELEPHONE MFG. CO.
MODEL 31 POLICE SET

0

ovA.

q. 052

po

.1.11000

AMAYA,
9 036NS

el LI

0000000
fart

..009/

000T100.rj
a,7

VI V4 01

It

It

3_COLS

Jr.

./J
.4.001

--.0000000 /-6-rAMAMA--

_so/no, 1

mmAAA.

e

-ocsL

VI 6

J-

In

4

ara

p

S

2

71-j1atrl ti
arar;'-/

kic:Inrstj."'

ryas
IG 0

EN5' -0 (Ep

(171.)

ti

0

SCREW MOLES FOR C0YZR MOUNTING

DYNAMIC SPEAKER WIRING

MAGNET IC SPEAKER WIRING



OFFICIAL AUTO -RADIO SERVICE MANUAL 233

ANTENN A
CONN E CTOR

0

STROMBERG-CARLSON TELEPHONE MFG. CO.
MODEL 33

N976 robe NO GA7 TUBE 1496157 TUBE
oolp OCT.- OSC. I RAMP -VAR O.T.

I.F. = 260 KC.

Re CC UNIT

BATTERY CABLE

NOT
A

GA

600,....1 AV,
Vi IR IN% 01. SOCKET

OP O.NONODO
VIIIIVOOft

PM37 TUDG
5.E Amy!

DIAL LAMP
DIAL. LAPIN CONNECTOR

SPEAKER -POWER UNIT

t-0041TOBE5
OUTPUT

ON -Orr
SYYPTCA

6 PIN CONNECTOR -4.ps
0 .0

Terminals of Sockets

Tube Circuit Grid Clip 1 2 3 4 5 6

0

-3.6

7

--No. 78 R. F. Amp. 0 -6.1 +187 +81 +2.9 2.9

No. 6A7 Det. Osc. 0 -6.1 +187 +81 +187 -2
250

Scale

0

0

-

-

No. 6B7 I. F. Det. 8.1 -6.1 +187 +81 +3
100

Scale

0 +12

No. 37 A. F. Amp. +166 0 +11 -6.1 -
No. 41 Output +184 +187 0 +14.5 -6.1

Note-These readings are made with the positive pole of the storage battery grounded: If the
negative is grounded, the heater voltages will naturally be reversed. These voltages will vary slightly
from the average given due to tolerances in resistors, variations in tubes, battery voltage differences,
etc.

I. F. Aligners.

SECONDARY ALIGNER Of
FIRST I F. TRANSFORMER

PRIMARY ALIGNER OF
FIRST I F. TRANSFORMER

LOOKING AT _END OF RECEIVER CHASSIS

1 0

3
ff

Ai o4
2e,

0 05
6

3
2 ©40 4

1°0 05
6

30 04
37®5

2°

LOOKING AT BOTTOM OF RECEIVER CHASSIS

3 4 3 40 02,, 0 0
'6B70 5

206A705

100 06 1°0 06
7 7

3

20 4

el 78
I 0

6 _

SOCKET TERMINAL MARKING

OSCILLATOR SHUNT ALIGNER

R F ALIGNER

ANTENNA ALIGNER

PRIMARY ALIGNER OF
SECOND I F TRANSFORMER

VARIABLE
CAPACITOR

OSCILLATOR SERIES ALIGNER

LOOK NG AT CONTROL
END OF RECEIVER cHAssis
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TRANSFORMER CORPORATION OF AMERICA
MODEL 100

OSC. DE 7T G- A 7 tE 78 / F. 2/%4'0E7 AUDIO OUTPUT -89
.63 7 . 0/ /61,0

1 1 - 6
i

oaf
(1 _ emosfror

F!
_

.
1

: 4

"'
4

0.5m,

fr--4-s

t  N
4 q . Zsmro.0

r.s-m/ow

1

tk

;Ie'

4 4.

4

/5" -In :4
-Iv

cl

I.
/ CIE 6 . / "ft -6. Pa. it

SPEAKER/7(40
RE-CT
6- z 4

.--
44,..,

) owls-SCHEMAT/0 0/AGRAM .514"01"
OF 1

It
:4

_-_-_ 8 Af FpCZ A/7/0/V MODEL /00
AU T 0 ici'AD/0 SP(C/AL

..57.4, D. 1--
ORA WA/ BY L. ci c,-/EcKE- z-,...)

APA,A,OVED DATE.' 7- 1 1-33
I. F - 465 K.C.

SOCKET VOLTAGE ANALYSIS OF MODEL

el /.17.-4
-t.--

100 -AR USING A 1000 OHM PER VOLT METER

No. Stage Tube Ef Ep Eg Ek Esg Esug Ip Ep-O Eg -0 Ip -0

1 Osc.- Det . . 6A7 6 185 .1 3 83 4.6 81 .05 1.7

2 I. F 78 6 185 .1 3 102 0 7.5

3 I. F. 2nd
Det. Audio . 6B7 6 58 .05 2.3 45 2.2

d
.1

4 Output. . . . 89 6 190 .05 0 194 0 18

5 Rectifier . . 6Z4 6 P208 185 p18

0 - Oscillator. p - Per Plate.
Volume Control - Full On. d - Diode Plate.
Battery Voltage - 6 Volts.

I
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UNITED AMERICAN BOSCH CORP.

r

Model 140 A

WIRING DIAGRAM

-/oS 4 4 7
per o.fez_ ca/z-

c -v

ore

78

C-0

E ,YE A TER s

E

0

75

4

C-"

irmit-7/17.1-1'
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POWER PAC Ar 44-10.r

ymtewrio,e-sw4W4

bvre-A7A-141/24,Te F.Ce-fv/EWCy-4-5-6A1C.

-J

oprAevov
ell4a

To remove the tubes, it is necessary to remove the five thumb

nuts which bold the front of the set in place, and lay the front

cover, with speaker attached, on the floor-boards of the car. The

three tubes enclosed by the shield alongside of the tuning conden-

ser are then removed by placing a wire noose over the tube and

pulling out. The other tubes can be pulled out directly with the

fingers.

The vibrator may be withdrawn from the set when the front

cover of the set is removed.

I

SAIWKW
$4 /WI 
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UNITED AMERICAN BOSCH CORP.

MODEL 150
TYPE 2
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IJ

Total drain on the car battery: 6.1 amperes maximum

Output:

Intermediate freQuenc31

11B11 voltage:

2.2 watts

175 kilocycles

190 volts or more under set load
(with 6 volt storage battery)

L
Z

k

4

1

CHOKE
COIL TERMINAL

STRIP

3 -GANG
CONDENSER

VOLUME
CONTROL

VIBRATOR
RECTIFIER

OUTPUT
TRANSFORMER
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MODEL 160
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Total drain on the car battery: 6.1 amperes maximum

Output: 2.2 watts

Intermediate frequency: 175 kilocycles

"B" voltage: 190 volts or more under set load
(with 6 volt storage battery)
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UNITED MOTORS SERVICE
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UTAH RADIO PRODUCTS CO.
AUTO "B" ELIM !NATO R_

8 MF.

8 MF a

O

INT B

.5-MF

2

1-9

C1
.015-

MF

RED

B" ELIMINATOR. HOOK UP

-

BATT C2

O

.015-
ME

0
V31

_J .2
W
> CO

Ls

Cl AND C2 ARE CONTAINED IN VIBRATOR UNIT.
CENTER TAP OF TRANSFORMER MUST BE B+, IF POLARITY IS

SWITCH THE BLACK LEADS FROM VIBRATOR_
IN SOME CASES IT MAY BE NECESSARY TO INSERT AN R.F. CHOKE OF
APPROXIMATELY 2 M.H.BETWEEN CENTER TAP OF TRANSFORMER_ AND
FILTER_ CHOKE . A BY PASS CON DENSER OF APPROXIMATELY .02-MF.
SHOULD THEN BE CONNECTED FROM CENTER TAP OF TRANSFORMER_

TO GROUND.

REVERSED,

G MF

B+

7mF

CIRCUIT DIAGRAM FOR SELF -RECTIFYING VIBRATOR_
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OFFICIAL AUTO -RADIO SERVICE MANUAL

This Is a New Index for the Entire Manua
A

ACME RADIO MFG. CO.
Moto -Midget 3B

AFRO

See Chas. Hoodwin Co.
ALLIED RADIO CORP.
1930 Battery Auto set__ 199
Model A -S-30 S. G. ........ .-199
ARVIN

See Nobiltt-Sparks Ind.
ATWATER KENT MFG. CO.
Model
Model
Model
Model
Model
Model 91-C - _201
Model 424 202
Model 534 202
Model 636 4
Model 756 4

AUDIOLA RADIO CO.

81 _200
81-B 200

91-B 201

Model 23-S-7 203
Model 33-A-6 _204
Model 33-8-7 204

AI TOCRAT RADIO CO

Model TRF-41 4

AUTOMATIC RADIO MFG.
CO.

Tom Thumb steering post
set

C
CARTER GENEMOTOR
CORP.

Instructions for InstallingGenemotor ------- 6
CENTURY RADIO
PRODUCTS CO.

Model 7-38 ____- 205

CHEVROLET MOTOR CORP.

See United Motors Service
CONSOLIDATED
INDUSTRIES, LTD.
Roamio Model 51
CROSLEY RADIO CORP.
Model 90 206
Model 91 -207
Model 92 ..207
Model 95 _._ -7, 8, 9
Model 96 ..».».......__..-_ _.10, 11
Model 98 12
Model 99 13
Model 102 .208
Old Model Set .12

D
DELCO APPLIANCE CORP.
Old Model 5 Tube Set_ -14
Model 3026 .209

DETROLA RADIO CORP.

Road -Chief ....201

DEWALD

See Pierce -Afro, Inc.

E
EMERSON ELECTRIC MFG.
CO.

Power Unit 151

EMERSON RADIO AND
PHONO. CORP.

Model 678 210

F
FADA RADIO & ELECTRIC
CORP.

Model 101 "Motoset" 15

FEDERATED PURCHASER,
INC.

Model 770 Auto Amplifier 19
Model 731A Interference

Eliminator ---- ._...._19

FORD -MAJESTIC

Model 114 16
Also see 71

FRANKLIN RADIO CORP.

Model 100 _-___--- 17

G
GALVIN MFG. CORP.
General Service Notes

20 to 66
Set Location in Cars.. .......... .....21
Antenna Location ........_22, 23
Noise Suppression ......24 to 28
Ford Model V-8 Installation

43, 44
Model 5T71 _51
Model 6T12 --46
Model 6T12 -PL 45
Model 7T38 .48, 49
Model 7T38A 50
Model 7T474A ........28 to 34
Model 44 123
Model 55 62, 55, 66
Model 61 .42
Model 66 .211
Model 77 - ----SE, 53, 54
Model 77A (Series A).. ..... -212
Model 77A (Series B)....._....213
Model 88 35 to 41
5 Tube Set with split case 47
GENERAL ELECTRIC CO.
Model B-40, same as RCA -

Victor M-34, see page 114

GENERAL MOTORS CORP.
See United Motors Service
A. H. GREBE & CO.
Model 61 .........._........---214
GRIGSBY-GRUNOW CO.

Model 66 57 to 69
Model 110 _
Model 114 71 to 76
Model 116 to 88

GULBRANSEN CO.

Same as Wells -Gardner

H
CHAS. HOODWIN CO.

1929. 1930, 1931 models_ ...... ..18
Model A 215
Model B 215

I
INTERNATIONAL RADIO
CORP.

Int'l. Auto Set

K
KNIGHT

._215

See Allied Radio Corp.

M
P. R. MALLORY & UO.
Standard "B" Elim. .......216
Type C Elim. ..... _ .......... -216

MEL0t. RN RADIO MFG. CO.

Model 30 216

MONTGOMERY WARD
& CO.

Same as Wells -Gardner

MOTOROLA

See Galvin Mfg. Co

N
NATIONAL COMPANY, INC.

5 Tube Set 89

NOBILTT-SPARKS
INDUSTRIES, INC.
Arvin Model 10A._....-._.._...217
Arvin Model 20A (Type 1)

218
Arvin Model 20A (Type 2)

218
Arvin Model 20B _....-.--219
Arvin Model 30A (Type 1)

220
Arvin Model 30A (Type 2)

220
I'ower Unit for 10A Set 217

PHILCO RADIO &
TELEVISION CORP.
Model
Model
Model
Model
Model
Model
Model
Model
Model
Model
Model
Model

3 _-_-- -1.11
5 102 to 105
6 ..»».....__106, 108, 1097 - to 101
8 _90 to 101
9 .106, 107
10 221

12 ......................._-90 to 107B-6 --._ 106
EA Dynamotor ___105EF Vibrator - 104EG Vibrator-._.102

Radio Interference Trouble
Finder - 110

PIERCE AIRO, INC.
Model 52 ..... _ ._112
Model 54 222

PREMIER ELECTRIC CO.
Auto Pal 112

R
RADIO CHASSIS, INC.

Model V-6 223

RCA -VICTOR, INC.

Model M-30
Model M-32 ...........»...._......- 225
Model M-34 to 122

S
SENTINAL RADIO CORP.
Model 561

SPARKS-WITHINGTON,
INC.

-.123

Model 34
Model 40 ...

Model 41 ........ ..... .. 227
Model 43 - 228
STEWART RADIO CORP.

Aristocrat 126
Companion 126
Model 60 ...229

STEWART-WARNER CORP.

Models 10 to 20.. .......230
Chassis 108 230
Chassis 108X .........__.230
Chassis R112 -_-___ 231
Model 1121 ___..._.....__...._-.. 231

STROMBERG-CARLSON
TEL. MFG. CO.

Model 31 232
Model 33 .233

T
TRANSFORMER CORI'. OF
AMERICA

Model 100 234

U
UNITED AMERICAN
BOSCH CORP.

Model 80 127
Model 84 ---_-........---.127
Model 140A ...235
Model 150 (Type 1) 128 to 133
Model 150 (Type 2) .....-____236
Model 160 237

UNITED MOTORS SERVICE
Model 8-2035. 134 to 161
Model 4036 B -0-P 238
Model 4037 _-..-239

U. S. RADIO & TELEVISION
CORP.

See United Motors Service

UTAH RADIO PRODUCTS
CO.

Auto "B" Eliminator .......-.240

w
062 Series 152 to 162
06W Series ..._174 to 181
V6Z2 Series ---___182 to 188
Z6Z1 Series -........-163 to 173

WHOLESALE RADIO
SERVICE CO.

Model L22 241

RUDOLPH WURLITZER
MFG. CO -

Model A-60 .242
Model U-50 243
Model U-500 244

ZENITH RADIO CORP.
Model AR -19 126
Model 33 124. 125 Model 460 190
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CONSOLIDATED INDUSTRIES PRODS. LTD.
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CROSLEY RADIO CORP.

Model 102
Specifications

Model 102 is a single unit five tube super-
heterodyne designed for operation from a six
volt automobile battery. "B" voltage is fur-
nished by the Crosley Syncronode which is
built into the receiver. Intermediate fre-
quency is 181.5 Kc.

Tubes and Voltage Limits
The following are the tubes and voltages

measured with the receiver in operating con-
dition but with no signal to the antenna cir-
cuit, and a battery voltage of 6.3 volts. All
voltages are measured with a 250 volt D.C.
voltmeter (1000 ohms per volt) from tube
to chassis.

Tube Position Plate
Screen
Grid

Suppressor
Cathode Grid Filament

78 R. F. Amplifier 206 108 2.0 2.0 6.3
78 Oscillator Modulator 206 108 28.0 0 6.3
78 I. F. Amplifier 206 108 3.0 3.0 6.3
6B7 Detector and A. F. Amplifier 37 26 0 6.3
41 Output 198 206 16.0 6.3

Voltage limits should be plus or minus 15% of values given.
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Ant.
B -Blue

c)
Kz,

6B -Tape

B-Yetlow switch
+6

1135
B-1te

1

500

DETROLA RADIO CORP.
DETROLA "ROAD CHIEF"
WIRING DIAGRAM 5 TUBE T. R. F.

39 39 8

75M

7.001

 HI

0 0

.005mF
ISM 5 -Blue

U 6

1S-RedF

5 -Ye I low

EMERSON RADIO & PHONOGRAPH CORP.
MODEL 678

78 6A7

F -4"V-3-11

clang.
BLUE)

p.T.

500,000

At

067

200,000

TOWNIE
CONTROL

1000

NOISE
SUPPRESSOR

 t 5,000

41

TOME

CONTROL

= 172 Y2I<C.

VIBRATO! UNIT
RED i BLACK LUGS

SEE INSTRUCTION BOOK FOD CONNECTIONS.

4 -

YELLOW1

T
i et.

.00IAF.
BLAC

02pf.
R.F.

YELLOW

Tube
Cathode

to Ground

78 3- 3.5V.

6A7 3- 3.5

6B7 3.5-4.5

41 14-18

41 14-18

R.F.

0001
5,.'

N NE ,At. Bid
./

.25

A NOT TO SET

R.F. C.

BL AC Ni

TyELL.,
YELLOV.4

I.aPe

Frame

A oar

ESL T LIGHT IN
CONTRci. READ

..(C12)

SWITCH 0
o.) CONTROL

VOLUME
RECEIVED

POSE.)
4A/J--.).A. HOT

GROUND
BLACK' BATTERY CABLE

Ed DOWER SUPPLY

Screen Grid
to Ground

Plate
to Ground

75-85V. 200-210V.

75-85 200-210

75-85 200-210

200-210 190-200

200-210 190-200
Voltage across speaker field -6 volts.

Heater
to GroUnd

6'

6

 AW
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GALVIN MFG. CORP.
MODEL 66
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GALVIN MFG. CORP.
MODEL 77-A (SERIES 6)

Id- . .,' ...,Vii'

Iii 4 3',`-'

,kW 3n%z08q°
',Vs:i..T.6,-,14,..,-,..c, .'-,,-z- 1. k.'

.1

4W)ZtktOoW,Iwzik)
, t\,Nts,Y1.1°.y`r"li

0ZCIt'cl'ileZ

8
x

,,)

8

1

<L4,
°

(4 k
.tik.!k k o
(:Iiv o,Olkx"I

;° ,,,okikM&,U2 000
vvv vvNt,10,t,),;,.)-:0:16.,i
,  ',kt

. 'oktAlci.c,oekkstR
kk),,vq.:2A.0°W1 ql°kikkql4kkisoktk

kkk t
z,,. ...kmo Vli000'1

4A,INR.N0,00,1(\z;oc)oNN
. . ,,,,, . , , ........ ... . .-, ,

V:3M13/1/41WAaaill

JA",00

2

7, / S". no



214 OFFICIAL AUTO -RADIO SERVICE MANUAL



OFFICIAL AUTO -RADIO SERVICE MANUAL 215

36

6
OHMS -

15,000
OHMS

SW

SPEAKER
CIRCUIT

T-247 (4..

7 A-228

A

CHAS. HOODWIN CO.
ERO PENTODE fl-UTO RADIO

MODEL A - 1932 MODEL B - 1932

36

25,000
OHMS -A'

(A +22V +135V

K

G

K

INTERNATIONAL RADIO CORP.

A-124 R-248

R-322 .1.

4-124 2 GANG VAR. COND.
A-128. 730 MMF.
A-229 .003- mF
A-230= 350 rA MF
A -331= .15,-.05-,05,006-mF BY PASS
A - 334 z . 08 F , 200V
A-424= 24 mF
A-237= 16 MMF

T-305 A

R-135) 687

DE1 z. DYNAMIC SPEAKER_ .5"
14-17. 7 -PRONG 6A7 SOCKET
H-18. 6 -PRONG 2525 SOCKET
H-19 = 6 -PRONG GDG SOCKET
H-20 e 7 PRONG 687 SOCKET
H -2I e 6 PRONG 4.3 SOCKET
E-448' PILOT LIGHT BRVT.
6-421. S.W SWITCH.

T -306A

A-230

.002-
MF

( MODEL -
ONLY)

R 254 H-21

BLUE
- BLACK

GREEN

A-424

RED "y

25Z5 D-107

R-135 = .25- MEG. VOL. CONT ROL R-322 = 140 OHMS
R- 134 50,000 OHM TONE CONTROL T-3054= 1.5LT 1.F ASSEMBLY
R-244 1 MEG. T-3064 I.F ASSEMBLY
R-248  50,000 OHMS r-439 A= ANT. COIL
R-251  0.5-MEG. T-44IA 05C. coil 5.W.R-254' .25- MEG.
R-325. 20 OHMS

T-604 = 450 OHM FILTER CHOKE
U-107 160 OHM POWER CORD
T-247. S.W. R. F. COIL.
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P. R. MALLORY & CO.
STANDARD g, TYPE C AuTo"13" ELIM.

ELKONODE RATING TABLE

Elkonode
Type Volts

Output

For Receivers Requiring
the Following Current in
Milliamperes in the B Minus
Lead at 200 V. on Signal Elkonode

Rated
Output
WattsWithout Voltage

Dividers in Ellin.

With 2 M. A
(100,000 Ohm)

Voltage Divider
in Elim.

10 200 40-45 38-43 8.4

11 200 35-40 33-38 7.4

12 200 30-35 28-33 6.4

13 200 25-30 23-28 5.4

14 200 20-25 18-23 4.4

BARE

RAG

[MOWS

Fr' RAN5FORIAR
-.:1_1-17., .5 MPD._,___,

o I 45 mro.

450014b i : C i, LT_,
-. 0 r----

L j RED ,,,- 5N1ZLOSLAG*

10,000
OHMS

58

A

JAELBURN

YELLOW

58

400
OHMS

58

T.

Storage
Battery

Drain In
Amps.

2.1

1.9

1.6

1.4

1.2

5+
VOLTAGE
DIVIDER

Bin

5
= It 14101.

OLACK

BARE

ENLARGED

No. III
1. Air -gap
2. Reed counter weights
3. Stop -post Locking screw
4. Stop -post
5. Reed Spring Assm.

11.

MELBURN RADIO MFG. CO.
MODEL 30

57

FILAMENT CIRCUIT

/41)10 VFG. CO.
MODEL 30

58

0.1-MF.

350
014M5

41

30,000

57

LOCKING SCREW

'3CRE.V\I-DRIVER SLOT FOR
ADJUSTING STOP POST

STOP POST ASSEMBLY
No. IV

6. Contact Spring Assm.
7. Coil mounting nut
8. Coil
9. Stop -post mounting block

10. Position contact spring be-
hind stop -post head

Contact points

.02-MF

3 -
MEG.

)
SOCKET

SWITCH

PLUG

8+

41 .006 -MP
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ARVIN CAR RADIO MODEL 10A
RADIO FREQUENCY 0SPEAKE R 8. REMOTE CONTROL CIRCUIT DIAGRAM

cT
ZOOV

08c, ILT I. F:

L__

03 .000r...1 t.000-..;;000 G7 v.'. 410

WIRING COLOR CODE /EAPAC TY VALUg5 RENSTANCE VALUES

5NEELae
4
u
ILt

CATHODES YELLOW SIGN ..4.A.(:. PV.D.C..., SIGN 1.1. WATTE
NE6.HEATER & GROUND BLACK C .3' . 300 R 1 6.5poo

Poa"A" & Po5. HEATER YELLOW C.' .S 300 itZ. 40moco
CONTROL GRIDS GREEN CI .1 ZOO RA 260
PLATES BLUE 0.5 .0001 A+ 2.4ce0
Ns" pas. a. SCREEN GRIDS RED 03 .0005 Pt" 4.:r,%-

i"AO POS. TO SPEAKER YELLOW C4. .0005 R6 454000
"A" NEB. TO SPEAKER BLACK G-5 .01 400 R7 4400o
SPEAKER. BANS. LEAD RED 0.6 405 600 RS 53,000
SPEAKER TRANARETURN LEAD BROWN C7 .5 5 .300

N4
tO
z1cr.-
ill 7tf 3

lorP0.5.L3ATTERY TO SWITCH BLACK G7' .5 1 300
SWITCH TO POWER PACK YELLOW CO .00015

.
'GI' TO ROTATING CONTACT GREEN 09 .5 .55
"P" TO VOLUME CONTROL OWE
SWITCH TO LAMP BULB REP

CRA651.5 INLET PLUG

FtrAm-R INcs
INLET PLUS

SPEAKER

INLET
SOCKET

"A" DIAGRAM
ISSUED JULY 10-1933

CAPACITY VALUES RESISTANCE VALUES

SIGN .44 PV.DC SIGN .0. WATTS

CIO 1 10 R9 7500 1

G$1 17 12

G12 17 /4 CHOKE SPEC..

CI3 17 12.. SIGN TURNS 6AU6E

G1+ .02 zoo 51 /00 #16

C14' 02 400 5Z. 100 */
C15 8 300 53 7,S*0 529
C16 16 300

CHASSIS WIRING COLOR CODE

CATHODE EL GROUND YELLOW
PLATE 5 BLUE
" B" POSI TIVE RED

HEATERS BLACK
POWER TRANS PRIM MIDTAP BLACK
POWER TRANS PRIM. ENOTAP AttVaigt
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co

R'T

NOBILTT -SPARKS INDUSTRIES, INC.
SCHEMATIC CIQCUIT DIAGRAM
ARVIN CAR QADIO MODEL 204

TYPE 1
T77c2E-1` GANG CONDe.NSEI2

7

/76 47

0

R

0

78

05

75 41

C

CONDENSERS RESISTORS CHOKES
..... -.25 a I -100.000 L 1 -I00T .16Cc1.22i- 0.22]

C  -50 22 -.75,000 L2 -1007  16
CI -.05 c15-5.0 R5-5,000 L3 -tool- 29
C2 -.05 C14-8o-jeLecTaccy-nc 04-1.000
CS-,0005 C15-90 06-200.000
C4 -.05 CM- R6 -100.000
CS -0005 0'? -500,000
C4-05 Q5-10,000
C7 -.005 R 9-500,000
C8-01 Ri0-750
C9-50 R 1 1-
C10--02 R12-3500
CIO= -.02 i'TWIN R13-
CI 1 -50 014-200000

NOBLITT- SPARKS IN DUST ales INC.

0
0
-0
-0

SCHEMATIC CIQCUIT DIAGRAM
ARVIN CAR RADIO MODEL...20A

TYPE 2
TPIRCE GANG CONDENSE -2

/78 47 7 7e

7"'

1

R

I I T 6

75

C.T.51.4 RI)

V.1.

CONDENSERS RESISTORS CHOKES
C' -.25 Cl2- 02-, R 1 -100,000 L 1 - 100T..16
C'-.50 C12-'02-11*IIN R2-35,000 L2 -100T.  16
CI -5.0 C15-5.0 R3-5,000 L3 -loo -r 42.
C2-.05 C.14-13.C8L8CTROLYTIC Q4-I,000
C5-07005 015-80 RS -500,000
C4 -0S CS- Q0-1,000,000
CS -0005 C17-.02 R.7-5001000
06-05 C18-.02 R8-75,000
Cl- RS -250,000
C8-.02 Rlo-T50
CS-.50 RI 1-

CIo-
CI 1-1.0

Rt2-1500
R15-
R14-200000

O

0
41
41

NOBLITT SPARKS INDUSTRIES INC.

DIAGQAM ISSUE NO. DATE
B I 4 -26- 33
O 2 '7 - 9-53

L3

C'S

e.v

DIAGRAM 155U8 NO. DAT8-
C I G-27-33
C 2 7-15-33

41

RI C15

0L50

_.<2,c_Lko

-CD

CD-
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20
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V

0

04

57

Cq

0

NOBILTT -SPARK$ INDUSTRIES, INC.
SCHEMATIC CIRCUIT DIAGRAM
ARVIN CAR RADIO MODEL 30A

TYPE- 1
Trir2t-e- GANG CONDC-N5ECt

52

7

Cs

3

78

0 04.

5-0

C

75

CONIDENISEi25
C' -.25
C -.50
C1 -.05
C2 -.05
CS -.0005
Ca -05
CS -LOOS

-05
C7 -.005
C5-.01
C9-.SO

CC=TWIN
CI I -SO

he

TWIN

C14-5jeLeCTROLYTICROLYTIC
C15-15
CI6-.02

RESISTORS
R I -100,000
52 -25,000
55-5,000
54-1,000
R5-200,000
55 -100,000
12.7 -500,000
58-10,000
R9-500,000
R10-150
511 -20,000
I2-500

R13-100000
514-200,000

ctioKes
L I -1007..10
L2 -1007.16
Ls -1 ocrr.29

1410BLITT- SPARKS INDU5TRIE5 INC.

SCHEMATIC CIRCUIT DIAGRAM
ARVIN CAR RADIO MODEL30A

TYPE 2
11 -112C -e- GANG CONDeN5e12

78

et%

2

--
I

0

'TS

 
.125 i

RS .4 R

Ir

-

CONDENSERS
C -.25
C" -.50
C I -5.0
C2-.05
C5-0005
C4-05

ce-.05
C7-
05-.02
C9-.50

CI I-1.0

Cl2- 02J
INC12;-.02J "

03-50
C14-501 OLE-CI-ROO, TIC
C15-150
Ci5-02
C i7-.0 2
Cles-.02

RESISTORS
R 1-100,000
52 -T5,000
125 -5,000
54-1,000
R5-5500,000
R5-1,000,000
R7-500,000
RB-T 5,000
55-250000
R lo-750
R11-20,000
512-'7,500
513-100,000
514-200,000

CHOKES
L I -1007..16
L2 -1007 15
L3 -1007  29

NOBLITT-SPARK5 INDUSTRIe5 INC.

O

C1104311SAM 1551.1e NO. DAT 5-
C I 5-2'.33
C 2 4-15-33

'T9

0

41

al

CID

db52A1.4 msue NO. DAT e
5 4-26- 33

2 7- 9-53

'T9

L3

GV QC.

41

RBI

CI5

01.50

-(5)
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PHILCO RADIO & TELEVISION CORP.
MODEL 10

NOTE:- OTHER SIDE OF BATTERY BROMIDE')

TO CASE (FRANC OF CAR).

I.F. = 260 KC.

39-14

10.000 n

I'm 4

/0.125.2.10.,Th

52 000 n 0000

2"° OCT.

75

MODEL 10 PARTS LIST
Antenna Transformer 32-1220 0 Resistor (500 ohms) 6977
Tuning Condenser 31-1083 0 Resistor (500,000 ohms). 6097
1st Padder (m tuning cond ) ® Condenser (.00011 mid.). 4519
Resistor (100,000 ohms).... 6099 ® Padder (prim. 2nd 1.F.) ....31-6008
Condenser t.05 nod.) 30-4020 C) I.F. Transformer (2nd) . 32-1237
R.F. Transformei . 32-1221 ® Padder (secondary 2nd I.F.).31-6008
Condenser (.05 mfd.) 30-4020 0 Resistor (100,000 ohms). 6099
2nd Padder (in tuning cond ) .... .. 0 Condenser (00025 mfd.).... 3082
3rd Padder (jn tuning cond ) Condenser (.01 mid.) 30-4051
Resistor (50,000 ohms) 6098 oats Vol. Control Assembly 38-5280
Oscillator Transformer 32-1222 ® Resistor (2,000.000 ohms) .33-1025
Condenser (.00025 mfd.) 3082 @ Condenser (.00025 mfd.).... 5858

0 Padder 010008 ( Resistor (250,000 ohms). 3768
0 Resistor (15,000 ohms) 6208 0 Condenser (.006 mfd.) 30-4024

Padder (prim. 1st I.F) 31-6007 * Resistor (500,000 ohms) 6097
I.F. Transformer (1st) 32-1236 0 Condenser (20 mid.; 25 mfd.)30-4065
Resistor (500,000 ohms) 6097 0 Resistor (550 ohms) 6977

@) Padder (secondary 1st I.F.) .31-6007 0 Condenser (.006 mfd.) 30-4024
0 Condenser (.05 mfd.) 30-4020 0 Output Transformer 32-7102
* Condenser (.5 mfd.) ..... . .30-4058 * Cone and Coil 36-3020

0
0
0
0
0
0
0
0
0
m

I. F. TRANSFORMER AND PADDERS
A new style I. F. transformer complete with padders

is used in the Model 10.
The padders are placed in the top of the shield can

one above the other.
The primary padder is adjusted by means of the screw

slot, accessible through the hole in the top of the shield
can. The secondary padder is adjusted by means of the
small hex nut, also accessible through the hole in the top
of the shield. (See Figs. 1 and 2.)

The coil windings terminate in leads instead of ter-
minals or lugs. The color scheme of the leads is given in
Fig. 1.

If replacements are ever necessary, replace the entire
coil assembly 38-5274 for the first
I. F. stage and 38-5275 for the
second I. F. stage. Neither the
coil nor the padders will be fur-
nished separately. Order only by
the above numbers. FIG. 1

0 TPUT

42

RECTIFIER

14

BROW

rn Q.9

YELLOW V.9

74a.sp,

T,.71 -11j -.13)

* Field Coil Assembly 36-3130 0 Power Transformer 32-7098
0.1 Tone Control 30-4056 C) Condenser (.01 mfd.) 30-4051
* Pilot Lamp 6608 0 Filter Condenser 30-2015
* Condenser (.2.5 mfd.) 04360 0 B Chokes 32-7038

Resistor (20.000 ohms) 6649 05 R. F. Chokes 32-1078
C6 Condenser (.05 mfd.) 30-4020 (0 Resistor (50,000 ohms) 4237
0 Resistor (32,000 ohms) 3525 * Resistor (7 ohms) 5110
(0 Condenser (.5 mfd.) 30-4048 Spark Plug Resistors 33-1015
(0 Resistor (200 ohms) . 7217 Distributor Resistor 4546
601 Resistor (100 ohms) 7838 Screw Type Resistor 4851

A Choke 32-1268 Interference Condenser... ..30-4007
15 Amp. Fuse 7227 Dial 27-5022

0 Condenser (.5 mid.) 30-4061 Studs 8-6036
4® Vibrator Choke 32-1259 Nuts (mounting) W55
® Condenser (.5 mfd.) 30-4061 Knobs 03334
® Vibrator 38-5036 Battery Cable 38-5296
* Condenser (.05 mfd.) 30-4039 Antenna Lead 38-5161
® Resistor (200 ohms) 7217 Control Unit Assenahly.....42-5056
0 Resistor (200 ohms) 7217 Acorn Nut W821
0 Condenser (.00125 mfd.). 5886 Key 6091

()TUNING
CONDENSER

HOLES FOR
ALIGNING
CONDENSER

58 -44

--()ANTENNA MODER
R. F. PADDER

HIGH FREQUENCY PROVER

In I. F. TRANSFORMER

VP I. F. TRANSFORMER

4-2.7lag 011.tQf
to. DE T. OUTPUT RECTIFIER

FIG. 2
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Line-up Capacitor Adjustments
The receiver must be removed from its metal case to permit

correct adjustment of the line-up capacitors. After being
removed, a grounded metal plate must be provided for the
receiver to rest upon, otherwise the adjustments will be found
to be incorrect when the assembly is returned to its metal
case. After removal from its case and placing upon the metal
plate, proceed as follows:

I. F. Line-up Capacitor Adjustment-The I. F. Ampli-
fier uses two transformers, one being of the untuned variety
and one having each of its windings tuned by means of two
adjustable capacitors. Figure A shows the location of these
capacitors.

(a) Procure a modulated oscillator giving a signal at 175
K. C. and having its output adjustable. A non-metallic
screwdriver such as Stock No. 7065 is necessary together
with an output meter.

(b) Remove the receiver from its case, place it in operation
and connect the output of the oscillator between the
control grid and ground of the first detector. Remove
the oscillator tube and connect the output meter-
preferably a thermo-galvanometer

113:(1,1

I :'i'1II1 II11III'1I'111

Location of Radiotrons and Line-up Capacitors

FUSE INSULATION

JUMPER WIRES
BLACK

45 +2 1/2

RED

e
45 +221/2 - + 22 1/2

BATTERIES

TAPE

too
CABLE TO

RECEIVER.

R. F. Line-up Capacitor Adjustment-The R. F., 1st
detector and oscillator stages are aligned at 1400 K. C. A
modulated oscillator giving a signal at 1400 K. C. a socket
wrench and an output meter are necessary for correctly mak-
ing these adjustments.

(a) Remove the receiver from its metal case and place on a
grounded metal plate. Connect the tuning control and
place in operation. Connect the output of the oscillator
between antenna and ground. Connect the output
meter across the voice coil of the loudspeaker.
Place the oscillator in operation at 1400 K. C. and
adjust its output so that a small deflection is obtained
when the receiver volume control is at maximum and
the dial set at 1400. Then adjust the three line-up
capacitors until a maximum deflection is obtained.
This is done by means of a socket wrench.

(b)

1111WOMMK

MMU

..1,1 moon SIVOli IMP
OMNI. 11. TUIMill &I

RADIOTRON SOCKET VOLTAGES

Radistren
Ns.

Cathode or
Filament tit

Control Grid
Volts

Cathode or
Filament to

Screen Grid
Volts

Cathode or
Filament to

Plate
Volta

Plate
Current
M. A.

Filament
or Heater

Volts

1. R.F. RCA -39 0.9 71 177 4.5 5.2
2. 1st Det. RCA -39 6.0 67 172 1.35 5.2
3. Ose. RCA -37 - - 72 54 5.2
4. I.F. RCA -39 0.9 71 177 4.5 5.2
S. 2nd Det. and

A.V.C. RCA -85 - - 175 4.5 5.2

6. PWR. RCA.89 18 178 160 18.0 5.2

.0502 (1-4)

IOU

WU

4-1

MUM PINIECIVIS Of
FUR POCK

Plate Supply Unit Wiring

Voltages are those at which Radiotrons are operating and with no
signal impressed on input

OTHER IMPORTANT VOLTAGES
Battery Voltage 60 Volta
Input to Dynamotor 5 75 Volts
Battery Drain 6.5 Amperes
Output from Dynamotor 178 Volts at 34.5 M.A.
Loudspeaker Field Drain. 1 35 Ampere.



A
N

T
E

N
N

A
C

O
M

P
E

N
S

A
T

IN
G

C
O

N
D

E
N

S
E

R
_

L
L

L2 ,/

33
0

O
H

M
S

24

5,
00

0
O

H
M

S

C
l V

A
R

IA
B

LE
 C

O
N

D
E

N
S

E
R

S
C

2 
z 

E
Q

U
A

LI
Z

IN
G

 C
O

N
D

E
N

S
E

R
S

L1
 =

 T
U

N
IN

G
 C

O
IL

S
L2

 C
A

T
H

O
D

E
 C

O
IL

S
L 

II
D

E
T

E
C

T
O

R
 P

LA
T

E
 C

H
O

K
E

L 
12

 . 
A

N
T

E
N

N
A

 IN
D

U
C

T
A

N
C

E
L1

3 
 IM

P
E

D
A

N
C

E
 C

O
U

P
LI

N
G

 C
O

IL
A

.B
,C

 B
C

D
=

 C
O

N
D

E
N

S
E

R
S

 IN
O

N
E

B
L
O
C
K
.

24

L
1
 
b

je c,
72

2 
M

E
G

.
V

O
L.

 C
O

N
T

-
R

O
L

1 
m

F
.

.3
-

m
5

(1
,4

F
.

11
3- M
F

)
5,

00
0

O
H

M
S

S
P

A
 P

T
O

N
M

O
D

E
L 

A
. R

.1
9

24

C
1

C
2

/IC
L2

50
00

O
H

M
S

.3
-

m
F

.) r3
-

M
F

M
F

41
11

.

Q
R

.

1C
2

30
,0

00
O

H
M

S

25
0 

M
M

F

24
4/

 \
-1

17
-1

01
-

M
F

-1
00

00
T

h
IL

 L
11

L
13

.2
5-

M
E

G
.

O
.=

0v
.

0
+

18
0V

.
+

90
V

.
-C

S
W

IT
C

H

I-
 I-

 B
A

LL
A

S
T

-
R

E
S

IS
T

O
R

11
2A

f,r
X

A
 (

G
R

O
U

N
D

E
D

)
-B

, +
C

.

D
IA

L
LI

G
H

T

-.
00

6-
M

F



OFFICIAL AUTO -RADIO SERVICE MANUAL 227

AERIAL

ANTENNA
oe'COMPENSATING

CONDENSER

LI2 O

0
0
N

.2m19),

GROUND
O.

RECEIVING
UNIT
CONTAINER

160-11.

TO FRAME
OP CAR

DUTPUT

L

I -St R.F.

3

2

O
F.1

SPARKS - WITHINGTON, INC.
MODEL 40

L2

SAArneWv.
5.0 00 -A-

2 -ND. R
436

TM 436 S.D. T1113Z5

OrZO Er(131

R.P. jIWALIII NO 0)/(0.
V

TYPE 436 PENTODE 7456

6 43

ANTENNA COQ, CM> 0

2sopoo,,.

IM- F()

3 RD RI

RED
437 GREEN

VOLUMECONTR

AND

OL

-

RED

NOTE: A 35 -ohm realothe In aeries REMOTE
with dial light and switch to red.. CONTROLeNeL_sil

brilliann lo net shown In thin din.

r,.-;CIVARIABLE CONDENSER
C2 EQUALIZING CONDENSER
LI TUNING COILS
L2 CATHODE CHOKES
LII DETECTOR PLATE CHOKE
L12 ANTENNA CHOKE COIL
L13 IMPEDANCE COUPLING COIL
LI4 R.F. TRANSFORMER

LINE VOLTAGE 115 -.POSITION lf 031.108
POSITION CF VOLL66 CONTRB. rtp.

CCUPETISATOR 110-120 -
RITE Da CIGRAL

TILAIIIIIR C. CONTRCL SCREEN PLATE CURRENT
TORE LOCATION HEATER PLATE GRID- GRID* NILS

426 Lab R.P. 135 1.5 67.5 3-

436 ltd R.F. 136 1.6 67.5 3-
436 led R.TY 156 1.6 67.5 3.
156 Defaotor 132 10. 67.6 .1
437 A. V. C. 18. --- 0.
138 Powei 1.86 18. a.

V
AERIAL°

ANTENNA
EQUALIZING
CONDENSER

VI

e
c

L

GROUND
POST ON
RECEIVING
UNIT

TO CAR FRAME

3
2

2

I-

CI TUNING CONDENSER
C2 EQUALIZING CONDENSER
LI TUNING COILS
L2 CATHODE CHOKES
LII DETECTOR PLATE CHOKE
Li4 R F TRANSFORMER

Al - /36 TUBE
V2- /37
V3 - /12-A

L

POLICE AUTOMOBILE RADIO RECEIVER
SPARTON MODEL 41 SCHEMATIC DIAGRAM

L14

O

L2

3

2 I-
2 1

Q

LIA

Ip
ip

.00025 MFD LI

V2

c a

0
0

330 IL

WIRING DIAGRAM fOR ISO VOLTS OF "13 BATTERY

CONNECT THIS WIRE TO MINUS TERMINAL
ON *C- BATTERY THAT PRODUCES BEST
RESULTS EE INSTRUCTION BOOK.)

RED BROWN
+180 +67.5

IGR&EN

11111111e
45 VOLT -W. BATTERIES \

.; AMP FUSE

4;8 SWITCH

V

POWER
4313

,O

GREEN
RED
TRACER

.006.I A190.

-011 atEarl

Fa
7

OUT
AUDIO 0
TRANS (:),A.LMOVING.

COIL

:°BLACK:"''
1 RED FIELD B
I TRACER COIL

_ _ _ _
DYNAMIC
SPEAKER

RED
01-135 V

Ow12-1-67.5 V.

iv -"51R0

\ 6 VOLT
BLACK _ STORAGE

11 BATTERY

MLLOYv0 45v

GREEN

O 3
P N

EJACKS<

2 o

MFD

63 V

CONNECTS
TO -I8 ON "C"
BATTERY

--el ACK
BLACK
AND
RED

WIRING DIAGRAM FOR 135 VOLTS
Of "13" BATTERY

CONNECT THIS WIRE TO
MINUS TERMINAL ON "C"
BATTERY THAT PRODUCES
BEST RESULTS (SEE
NSTRUCTION BOOK)

GREEN

Vt

B

AMP FUSE

BROWN'.

MFD

RED & BLACK

GREEN & BLACK- 0
BLACK
BLACK

VOL
CONTROL SWITCH
30r000 IL -

CONTROL PANEL

+ 13 5

45

6 VOLT
STORAGE
BATTER,'

6. 1



yA
N

T
E

N
N

A
e.

...
k

E
Q

U
A

LI
Z

IN
G

C
O

N
D

E
N

S
E

R
A

-9
50

5

A
E

R
IA

L.

0u
A

-9
51

2

.2
 M

F
D

.
Ia

I

20
0 

V
.

A
-7

42
0

IS
T

 R
E

L2
A

-7
20

9

10
0,

00
0 

A
.5

 W
.

B
-4

11
4-

10
_

'3
9

G
R

O
U

N
D

 P
O

S
T

33
0 

A
55

0 
A

O
N

 R
E

C
E

IV
E

R
.5

 W
.

.5
W

.
U

N
IT

 C
O

N
T

A
IN

E
R

 1
9-

52
43

-1
0

6-
52

43
-1

1

2-
F

O
R

 S
E

T
S

 F
O

R
 S

E
T

S
T

U
N

E
D

T
U

N
E

D
B

E
T

W
E

E
N

 B
E

T
W

E
E

N
14

00
 A

N
D

18
00

 A
N

D
18

00
 K

.C
.

30
00

 K
.C

.

T
O

 F
R

A
M

E
O

F
 C

A
R

C
I V

A
R

IA
B

LE
 C

O
N

D
E

N
S

E
R

C
2 

E
Q

U
A

LI
Z

IN
G

 C
O

N
D

E
N

S
E

R
LI

 T
U

N
IN

G
 C

O
IL

,
L2

 C
A

T
H

O
D

E
 C

H
O

K
E

LI
I D

E
T

E
C

T
O

R
 P

LA
T

E
 C

H
O

K
E

L1
3 

IM
P

E
D

A
N

C
E

 C
O

U
P

LI
N

G
 C

O
IL

LI
4 

R
.F

. T
R

A
N

S
F

O
R

M
E

R
* 

.3
 M

F
D

.
.2

 M
F

D
.

20
0 

V
.

20
0 

V
.

*-
77

96
A

-7
00

5

S
P

A
R

 T
O

N
 M

O
D

E
L 

43
P

O
LI

C
E

 A
U

T
O

M
O

B
IL

E
 R

A
D

IO
 R

E
C

E
IV

E
R

2N
D

 R
E

39

L1
4

A
-9

51
4

H

.2
 M

F
D

.
20

0 
V

.
A

-7
42

0

L2
A

-7
20

9

5,
00

01
1

.5
 W

.
B

 -
41

14
-I

6

25
0,

00
01

1
.5

 W
.

E
S

11
4-

4

* 
3 sp

oo
n

.5
 W

.
6-

41
14

-1
6

--
10

0,
00

01
1

5W
. B

-4
11

4-
10

.1
 M

F
D

.
20

0 
V

.
A

-7
22

4

A
.V

.C
.

'3
7

3R
D

 R
.E

'3
9

.2
 M

F
D

.
20

0 
V

.
A

-7
42

0

L2
A

-7
20

9
0 0

I-
 -

-
12

50
,0

00
A

V
O

LU
M

E

' A
-8

93
8

IC
O

N
T

R
O

L

S
W

IT
C

H
k

A
-5

90
5

L

L1
4

A
-9

51
4

r-
 -

 -

5,
00

0
.5

 W
.

13
1

-4
11

4-
16

.2
M

F
D

. 2
00

 V
 -

I-
_A

-7
42

o

R
E

M
O

T
E

C
O

N
T

R
O

L
U

N
IT

C
H

A
N

G
E

S 
IN

 M
O

D
E

L
 4

3 
SC

H
E

M
A

T
IC

E
ff

ec
tiv

e 
Ju

ly
 1

4,
 1

93
3

C
ha

ng
e 

.0
06

 M
fd

. C
on

de
ns

er
 A

-4
43

4 
to

 .0
03

 M
fd

.
C

ha
ng

e 
33

0 
O

hm
 R

es
is

to
r 

B
-5

24
34

0 
to

 1
60

 O
hm

C
ha

ng
e 

55
0 

O
hm

 R
es

is
to

r 
B

-5
24

3-
11

 to
 2

30
 O

hm

D
IA

G
R

A
M

C
on

de
ns

er
 A

-9
79

3
R

es
is

to
r 

B
-5

24
3-

17
R

es
is

to
r 

B
-5

24
3-

18

_7
1

2 
M

F
D

.
20

0
2 

V
o

A 11
00

,0
00

A
.5

 W
.

B
-4

11
4-

10

D
E

T
.

'3
6

L1
3

72
00

 A
B

-4
13

0

16
 M

.H
.(

LI
I

26
0A

A
-3

50
6

II

kr
)

-1
h 

Ir

(7
.th

oz
s

M
F

D
.

A
 -

5I
75

.3
 M

F
D

.
20

0 
V

A
-7

79
6

2 
M

F
D

.
20

0 
V

.
A

-7
42

0

.0
1 

M
F

D
.

16
00

 V
. -

A
-5

23
7

-3
0,

00
01

:1
,

R
E

D

'`G
R

E
E

N

B
LA

C
K

G
R

E
E

N
&

R
E

D

B
LA

C
K

.
.

8-
41

14
-1

9

R
E

D

0

r
E

G
R

E
E

N

Y
T

O
P

 V
IE

W
 O

F
C

O
N

T
R

O
L

B
LA

C
K

S
O

C
K

E
T

G
R

E
E

N
&

R
E

D

2 
M

F
D

.
20

0 
V

.
A

-7
42

0

P
O

W
E

R
38

16
00

V
.

.0
06

 M
F

D
.

O
U

T
P

U
T

A
-4

43
4

A
U

D
IO

__
A

T
R

-7
6A

5N
S

7F
O

R
M

E
R

,C
O

N
E

'H
E

A
D

G
.

1B
-4

37
7

1

M
6V

IN
G

C
rI

L
1

.,o
%

0

F
IE

LD
C

O
IL

A
-1

75
72

O
B

.
-_

_
D

Y
N

A
M

IC
 S

P
E

A
K

E
R

 C
-7

27
G

R
E

E
N

 &
 R

E
D

S
P

E
A

K
C

A
B

LE
&

 P
LU

G

B
LA

C
K

G
R

E
E

N

B
LA

C
K

&
 R

E
D

T
H

IS
 P

IN
 N

O
T

 U
S

E
D

0 
0 0+

0

T
O

P
 V

IE
W

 O
F

S
P

E
A

K
E

R
S

O
C

K
E

T
R

E
D

 +
13

5 
V

.

B
R

O
W

N
 +

90
 V

.

B

I B
LA

C
K

1
S

T
O

R
A

G
E

6 
V

O
LT

T
O

 H
E

A
T

E
R

S
'

I B
A

T
T

E
R

Y
O

F
 A

LL
 T

U
B

E
S

5 
A

M
P

.
F

U
S

E
A

-4
98

0-
5

'B
' E

LI
M

IN
A

T
O

R
T

E
R

M
IN

A
L

B
LO

C
K

B
LA

C
K

B
LA

C
K

 -
H

O
T

_i
n 

P
IN

S
U

P
Y

E
LL

O
W

 -
45

V

G
R

E
E

N
 -

63
V

T
O

P
 V

IE
W

 O
F

'T
A

LE
 S

O
C

K
E

T

I-
 0

3 
0

B
LA

C
K

2+
0

A
 0

B
LA

C
K

G
63

G
R

E
E

N
Y

45
 Q

Y
E

LL
O

W
B

R
 9

0+
 0

B
R

O
W

N

B
t 0

R
E

D

IN
P

U
T

C
A

B
LE

&
 P

LU
G

C
O



I

so
°1

4P
"

44
44

,

/
/

,/ /6
/1

7
/

, 6D
6 

on
 7

8

IF
 P

E
A

K
 2

62
K

C

Si
x 

tu
be

s-
T

yp
e 

6D
6 

(o
r 

78
) 

R
ad

io
 F

re
-

qu
en

cy
 A

m
pl

if
ie

r;
 T

yp
e 

6A
7 

O
sc

ill
at

or
 a

nd
M

od
ul

at
or

: T
yp

e 
6D

6 
(o

r 
78

) 
In

te
rm

ed
ia

te
Fr

eq
ue

nc
y 

A
m

pl
if

ie
r:

 T
yp

e 
75

 D
et

ec
to

r.
A

ud
io

 F
re

qu
en

cy
 A

m
ol

if
ie

r:
 T

yp
e 

41
 P

en
 -

'7
5'

o4
34

J

So
o 

m
 -

A
- 

vo
l..

C
O

N
 T

.

to
de

 P
ow

er
 O

ut
pu

t A
m

pl
if

ie
r:

 T
yp

e 
6Z

5
R

ec
tif

ie
r.

E
nt

ir
e 

U
ni

t m
ou

nt
s 

by
 m

ea
ns

 o
f 

a 
si

ng
le

bo
lt

C
ur

re
nt

su
pp

ly
ob

ta
in

ed
by

si
m

pl
y

co
nn

ec
tin

g 
on

e 
w

ir
e 

di
re

ct
 to

 a
m

m
et

er

Q
y

r
5 

W
.

Fu
se

IO
N

. _
1_

T

U La
:

=
 >

11
00

11

ST
E

W
A

R
T

 R
A

D
IO

 C
O

R
P.

N
O

M
_ 

60
 -

 6
 T

U
B

E



230 OFFICIAL AUTO -RADIO SERVICE MANUAL

STEWART-WARNER CORP.

Circuit Data for Stewart -Warner Chassis Series 108 and 108-X
Used on Models 10 to 20 Inclusive

I5

7

39

*WM
-sal=

-.111

5

4 13

6B

38

5

10 LSEE NOTE

17---"\n-evvv,AAAA.

NOTE:

12Z3 nr-rt-cir

15

TA
T96

1

20
BLACK

BLACK

z

rc

AT

Plug Connections for
6 Volt Operation

FOR CAR
USE

In some receivers, a 140 ohm, watt carbon resistor, part 81646 is connected in series with the volume control:
In other sets this resistor is built into the volume control.

LINE
115 VOLTS AGC.

E * Voltage Table* VOLUFULMEL
ON

CONTROL

Type
of

Tube

Tube
Circuit

Filament
to Con-
denser

Plate to
Con-

denser

Screen
Grid to

Condenser

Cathode
to Con -
denser

39 R.F. 5*
(See Note) 107 107 1 . 5

36 Det.
**

(See Note) 1.3: 9 1.3

38 Output
*a

(See Note) 103 107 9

12Z3 Rect.
*

(See Note) " " " " 122

IMPORTANT NOTE
*These voltages will be obtained when the set is operated at 115 volts,
60 cycles A. C. For D. C. operation, voltages will be somewhat lower.
All voltage readings have been taken between tube prongs and the
variable condenser frame, not the chassis. The chassis cannot
be used in this receiver as a reference point for voltage readings.
**Filament voltage readings will vary widely, depending upon the
resistance of the A. C. voltmeter. With high resistance rectifier type
meters, voltage readings will be approximately 6.3 for the detector
and amplifier tubes, and 12.6 for the 1223 rectifier. With ordinary
A C. Voltmeters, readings will be very much less.
fThis reading is obtained with a 30 -volt scale, one thousand ohms
per volt instrument. Higher resistance meters or higher scale
readings will give greater voltage readings.

FRONT OF CHASSIS

n

39

PARTS LIST
ListDiag. Part Description

No. No. Prier
1 67298 .01 mfd. 600 V cartridge condenser $0.30
2 81158 .0001 in fd. mica condenser .22
3 81630 .1 mfd. 100 V cartridge condenser .30
4 81644 2.1 meg. 1/4 W. carbon resistor .20

81616 140 ohm 1/4 W. carbon resistor .20
5 81657 .003 mfd. mica condenser .35
6 81662 Variable condenser
7 81664 Antenna Coil

3:91

8 81666 Detector Coil 1.20

9
91/81678 4 mfd. 150 V dry electrolytic condensers

B C (in one unit) 1.35
10 81679 250,000 ohm volume control and switch 1.50
11 81680 Speaker 5.00
12 81681 29,000 ohm 1/4 W. carbon resistor .. . .20
13 81682 1.1 meg. 1/4 W. carbon resistor .20
14 81683 1600 ohm lh W. carbon resistor .20
15 81694 Filter choke 2.00
16A 81698 5 mfd. 20 V dry electrolytic condensers
16B S (in one unit) 1.20
17 81785 Power cord assembly 1.30
18 81831. Battery cable socket .10

(81861 6 volt battery cable .90

1.15
19 8811886653 3122 vvoolltt bbaatttteerryy ccaabbllee

20 Switch on back of 81679

PARTS NOT LISTED ON DIAGRAM
81885 Bronze tuning knob .35
81886 Bronze volume control knob .35
81887 Gold tuning knob .35
81888 Gold volume control knob .35
81889 Silser tuning knob .35
81890 Silver volume control knob .35
81891 Book model knob .35
81824 Antenna reel .25
81841 Antenna reel clip .02
81712 Bronze receiver housing 4.00
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AO/TRAM*
cONNECTOR

Li

STROMBERG-CARLSON TELEPHONE MFG. CO.
MODEL 33

NO76 "rube
RR Amy

IF= 260 KC.

NA GA7 TORE NAGB7 TUBE AM 37 TUBE Z- 1A4ITOBE5
Ott -OHS. I. RAMP -AMP OPT. Al /VIP OUTPUT

RECEIVER UNIT

BATTERY CABLE

HOT
A

GOA,'"

LoOlum AT
WIRIMpOr ROCKET
OP ELNON0o0

vieRATOR

DIAL LAMP
DIAL LAMP CONNECTOR

L...Ng AT
WIRING or FEMALE PART

OFEComiteroRanPormtukSLE

BREAKER -POWER UNIT

C. PIN CONNECTOR

L16

gait

I "1(

Terminals of Sockets
Tube Circuit Grid Clip 1 2 3 4 5 6 7

No. 78 R. F. Amp. 0 -6.1 +187 +81 +2.9 2.9 0 -
No. 6A7 Det. Osc. 0 -6.1 +187 +81 +187 -2 -3.6

- 250
Scale

No. 6B7 I. F. Det. 8.1 -6.1 +187 +81 0 +12 0
-

10+03

Scale
No. 37 A. F. Amp. +166 0 +11 -6.1 - --
No. 41 Output 0 +184 +187 0 +14.5 -6.1 -

Note-These readings are made with the positive pole of the storage battery grounded: If the
negative is grounded, the heater voltages will naturally be reversed. These voltages will vary slightly
from the average given due to tolerances in resistors, variations in tubes, battery voltage differences,
etc.

I. F. Aligners.

SECONDARY ALIGNER OF PRIMARY ALIGNER OF
FIRST I. F. TRANSFORMER FIRST I. F. TRANSFORMER

LOOKING AT END OF RECEIVER CHASSIS

3
0

1 0 41
©4

0 05
6

3
20 0 4

41 °
100 (35

30 04
37 05

20 00,
1

- LOOKING AT BOTTOM OF RECEIVER CHASSIS

3 4
2

.""6B7C35
1 el °6

7

3 4 3
0 0 20 0 4206A705 780

10006 10 0 05
7 6 _-

SOCKET TERMINAL MARKING

OSCILLATOR SHUNT ALIGNER

R. F. ALIGNER

ANTENNA ALIGNER

PRIMARY ALIGNER OF
SECOND I. F. TRANSFORMER

VARIABLE
CAPACITOR

OSCILLATOR SERIES ALIGNER

LOOKING AT CONTROL
END OF RECEIVER CHASSIS
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TRANSFORMER CORPORATION OF AMERICA
MODEL 100

osc. Der a-A7 tr 78 / F. 2^1" Der AUDIO Of/TPUT-89
6 ,6' 7 .0/ mw,

i 6- I
"^c Arossmr

1- ,s

* %a

2

i%--dp l't
:

IA

0005 MI'
B

Z , 125mr0
oti

0

ti
t0

.
v

1

zsmrow

-"AAA,*
/5/.4,- r O

^.NN/NA,

Zi / 1,1E6.
1 -r

/ MEG. Fit . i
..WAKelr P/ELC,

R EC 7:
6- z 4

---F-'7 ./,..- .

C' A-W. .
'.1

460.
ion15'6-

SCHEMAT/G 0/A6RAM .s -FD -L- fEt ' 2

r_ emFo.
CLAR/ON MODEL /00

AUTO RAO/0 se,,,,....
..5,,,,,

otciAw/v BY L. ,.% ci-iecn-E-c t.). --

APPROVED &ATE : 7-1/-33
I. F - 46 5 K.C.

SOCKET VOLTAGE ANALYSIS OF MODEL

,,,,,,
-t-

100-AR USING A 1000 OHM PER VOLT METER

No. Stage Tube Ef Ep Eg Ek Esg Esug Ip Ep-O Eg -0 Ip -0

1 Osc.- Det . . 6A7 6 185 .1 3 83 4.6 81 .05 1.7

2 I. F 78 6 185 .1 3 102 0 7.5

3 I. F. 2nd
Det. Audio . 6B7 6 58 .05 2.3 45 2.2

d
.1

4 Output. . . . 89 6 190 .05 0 194 0 18

5 Rectifier . . 6Z4 6 P208 185 p18

0 - Oscillator. p - Per Plate.
Volume Control - Full On. d - Diode Plate.
Battery Voltage - 6 Volts.
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UNITED AMERICAN BOSCH CORP.

GA7

Model 140 A

WIRING DIAGRAM

..r/F -/o.r 7
0 a* f."- °JCL. c

R4

2

IO

R-7

4 6
78

r

7-a DE NENTE.2S

or/
C-zo

0/.-9L
LNMP

75 41
c

NM= L 3

frn/1LS

T 424T

/1/177A1,

J

L /

1

-4-'-. 77,1/01,///7 .

0.4 cm.PSI-/O-r# 11-7-/lIge -j-EA

- -
fie E5

26

- _ - -
bvre-:em/gbirTe rc-,ez-faenrc y-4.56,CC.

b>0.4--hvy

E -Ma

To remove the tubes, it is necessary to remove the five thumb
nuts which hold the front of the set in place, and lay the front
cover, with speaker attached, on the floor -boards of the car. The
three tubes enclosed by the shield alongside of the tuning conden-
ser are then removed by placing a wire noose over the tube and
pulling out. The other tubes can be pulled out directly with the
fingers.

The vibrator may be withdrawn from the set when the front
cover of the set is removed.

Pilot/C(4
J.4 /a..47//
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UNITED AMERICAN BOSCH CORP.

MODEL 150
TYPE 2
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Sul 7

Total drain on the car battery: 6.1 amperes maximum

Output: 2.2 watts

Intermediate frequency:. 175 kilocycles

"B" voltage: 190 volts or more under set load
(with 6 volt storage battery)
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OUTPUT
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UNITED AMERICAN BOSCH CORP.

MODEL 160

T-IttqW.1*
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NS

I.F. = 175 KC .

N

e.

N
)L,

op

VO

0

Total drain on the car battery: 6.1 amperes maximum

Output: 2.2 watts

Intermediate frequency: 175 kilocycles
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s.

February 22nd, 1935

NEW MALLORY AUTO RADIO SERVICE AND REPLACEMENT MANUAL

Our records indicate that you requested and received a copy of the first
edition of The Mallory Service and Replacement Manual. Your experience

in using this Manual has prompted us to develop and produce an entirely
different type of Manual. In fact, your experience has proven the folly
of trying to service, adjust or repair a vibrator after it has given its
normal life, and has demonstrated conclusively that the only economical,
profitable and trouble -free solution is the use and sale of a new Mallory

Replacement Vibrator. The new Manual will present a history of the auto-
mobile radio and will contain accurate schematic charts of over 200 popu-
lar automobile radio receivers. Naturally, the application of Mallory
Replacement Vibrators will be made a part of each diagram and specific

will be given regarding such installations.

Technically the new Manual will be the finest work of its kind ever to be
published, because not only will it point out information concerning the
adaptation of Mallory Replacement Vibrators to automobile radio receiving
sets, but it will contain valuable information on the servicing of other
parts of the receiver as well -- valuable information because it is data
that we have compiled in our years of experience in serving the industry
with Mallory Elkonodes as original equipment. Heretofore this information
has not been available generally.

Individual chapters will be devoted to noise suppression, antennae and

tubes. Work is in progress on the Manual at the present time and it will
be completed and ready to mail by the latter part of March.

Because of the cost in compiling the new Manual and because of its value
to authorized and legitimate service men, it cannot be mailed indiscrim-

inately. The attached government post card, addressed to us, is for your
use in obtaining the approval of the distributor from whom you purchase
your parts and will serve to identify you as an active legitimate service

man.

If you will fill out this card and take it or mail it to your distributor
he will in turn verify the fact that you are engaged in the service busi-
ness and will then forward the card to us and on its receipt we will see
that a copy of the new Manual is mailed to you as soon as it is off the

press.



c.



a
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When it is realized that out of two million automobile radio receivers

in use, over one million of them use Mallory Vibrators, it becomes ap-
parent that Mallory Vibrators always have been the leader in the vibra-

tor field, and always will be.

The attached chart showing this complete line is sent to you as advance
information, so that you may begin at once to receive the benefits from

using genuine Mallory Replacement Vibrators. If you have never used a
Mallory Replacement Vibrator before, we urge you to try one. Compare

its quality, its appearance, the material and the workmanship that give
you extra value at no extra cost, but that result in the fullest

achievement of your customer's satisfaction.

P. R, MALLORY & CO. Incorporated

P.R.Mallory/HMcK

P.S.

OBSERVE NEW LOW LIST PRICES - NOW THERE'S NO REASON TO USE A SUBSTITUTE.
INSIST ON A GENUINE MALLORY ELKONODE FOR YOUR REPLACEMENTS.





February lgth, 1935

MALLORY REPLACEMENT VIBRATOR CHART

FOR ALL POPULAR AUTO RADIO RECEIVERS

(Prices subject to change without notice)

(If the unit you require is not listed write for further information.)

Name of Set Model Number Type of Service

Original
Equipment
Elkonode
Number

Correct
Mallory List

Replacement Price
Number

ADMIRAL F923 (LITatro) 32-V. Household F4 F204 $5.00

AIRLINE Auto Radio Automotive 6 206 5.00

AIRLINE 62-118 53 253 4.50

AIRLINE 32-V. Household F53 F253 5.25

ARCADIA 6u Automotive 53 253 4.5o

ARCADIA 062-062A 6 206 5.00

ARCADIA 072-072A 11 211 5.75

S6 -S7 Automotive T112 T312 5.00

BELMONT 66o Automotive Own_ 220A 4.75

BELMONT 1932 Models Automotive S111 5311 4.75

BLACKHAWK 6u Automotive 53 253 4.5o

BOSCH 524 Automotive 53Y 253Y 4.50

BOSCH 634 Automotive 53Y 253Y 4.50

BOSCH 150 Edition 1 104601 219 5.75

BOSCH 1.0 2 106450 271 5.50

BOSCH 14o 3 106450 271 5.5o

BOSCH It150 2 106450 271 5.50

BOSCH 160 106450 271 5.50

BOSCH 45 106450 271 5.50

BOSCH 79
106562 253 4.50

BUICK-OLDS- 9g03S3 Automotive Own 221 4.75

PONTIAC 9g0455 Own 222 5.25

9g0459 Own 222 5.25

BUICK-PONTIAC 544245 Automotive Own 273C 5.50

BUICK-PONTIAC 544246 Own 273C 5.50

NOTE: Dealer's Discount 40% from the list 1)rices shown-
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- 2 -

CADILLAC
CADILLAC
CADILLAC
CADILLAC
CADILLAC

072 -1st Series
072 -2nd Series

06W Standard
06W Master
6112 Standard

Automotive 6

11

10

37
53

206
211

210
237
253

5.00

5.75
5.75
5.75
4.50

CAPTAIN F913 (L'Tatro) 32-V. Household F4 F204 5.00

CHEVROLET 3 64441 Automotive Own 221 4.75

et CHEVROLET 600153 Own 222 5.25

CHEVROLET 6005 66 Own 222 5.25

CHEVROLET 600249 Own 222 5.25

0 CHEVROLET 600565 Own 222 5.25

CHEVROLET 60103S(6 -tube) Own 2730 5.50

CHEVROLET 601176(6 -tube) Own 2730 5.50

CHEVROLET 601177(4 -tube) Own 273C 5.50

COLONIAL 106 B Power Automotive Own 221 4.75

S..qoply

COLONIAL 150 Automotive 71 271 5.50

COMMANDER ES3 (LTTatro) 32-V. Housel-old p4 F204 5.00

CONSOLE (L'Tatro) 6A (or Table) 6 -V. Household 75 275 5.50

(Model)

DETROLA 5 A Automotive Own 220A 4.75

DETROLA 1100 Own 220A 4.75

DETROLA 1100 A Own 220A 4.75

FORD (Majestic) 40-18S05 Automotive Own 220A 4.75

FORD (Philco) All Own 250 4.50

GALVIN MFG. CORP. All (SEE "MOTOROLA")

G -E B4o Automotive Own 273* 5.50

G -E B41 Own 273* 5.50

G -E B52 Automotive & House-
hold (Arm Rest Model)Own 273* 5.50

G -E 060 Automotive Own 253 4.50

GOVERNOR N54 (L'Tatro) 32-V. Household Fll F211 6.25

GOVERNOR N74 (L'Tatro) 32-V. Household F51 F251 5.00

NOTE: Dealer's Discolmt - 40,i; from the list prices shown.
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- 3 -

9

GRAYBAR 150 (Chassis) Automotive 71 271 5.50

GULBRANSEN 062-062A Automotive 6 206 5.00
GULBRANSEN 072-072A 11 211 5.75
GULBRANSEN 06W -1st Series 10 210 5.75
GULBRANSEN 06W -2nd Series 37 237 5.75
GULBRANSEN 5 Y 86s 286S 5.50

HARLEY-DAVIDSON 711-1D 271HD 5.50

HUDSON-TERRAPLANE Majestic -Head Automotive Own 220A 4.75

LAFAYETTE S 17762 Automotive 10 210 5.75
LAFAYETTE B 62 .86S 286S 5.50
LAFAYETTE 062-062A 6 206 5.00
LAFAYETTE L 30 53 253 4.50
LAFAYETTE B 64 32-V. Household F53 F253 5.25

LT. GOVERNOR L 54 (L'Tatro) 32-V. Household Fll F211 6.25
LT. GOVERNOR L 74 (L'Tatro) F51 F251 5.00

MAJESTIC 66 Automotive Own 220A 5

11-1:77;MAJESTIC (Ford) 40-18805 Own 220A
MAJESTIC 116 Own

g(4°)'It

.75
MAJESTIC 116A Own 4.75

MONTGOMERY -WARD 62-11g Automotive 53 253 4.50
MONTGOMERY -WARD Auto Radio 6 206 5.00
MONTGOMERY -WARD Airline 32-V. Household F53 F253 5.25

MOTOROLA 88 Automotive 5102 S302 5.00
MOTOROLA 61 S103 5303 5.00
MOTOROLA 77 30 230 5.75
MOTOROLA 77A 70B 27oB 5.5o
MOTOROLA 55 31 231 5.75
MOTOROLA 5 34 234 5.75
MOTOROLA 35 235 5.75
MOTOROLA 44A 70B 270B 5.5o
MOTOROLA s6 70B 27oB 5.50
MOTOROLA ----(Dual 6 53 253 4.5o

(Twin S
MOTOROLA 57 53T 253T 4.5o
MOTOROLA 75 53T 253T 4.5o
MOTOROLA 100 53T 253T 4.5o

OLDSMOBILE 393884 Automotive Own 2730 5.50
OLDSMOBILE 393gg5 Own 273C 5.5o

NOTE: Dealer's Discount - 4c% from the list prices shown.
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- 4 -

PHILCO All Automotive Own 250 4.50

PILOT J 5 (L'Tatro) 32-V. Household F4 F204 5.00

PRESIDENT 084 (L'Tatro) 32-V. Household Fll F211 6.25

PRESIDENT 094 (L'Tatro) F51 F251 5.00

R.C.A.-VICTOR M 34 Automotive Own 273* 5.50

R.C.A.-VICTOR M 105 Own 273* 5.50
R.C.A.-VICTOR M 116 Automotive and House-

hold (Arm Rest Model) Own 273* 5.50
R.C.A.-VICTOR M 107 Own 253 4.50
R.C.A.-VICTOR RC 166 Automotive Own 287M 5.50
R.C.A.-VICTOR RC 166-2 12-V. Automotive Own G287M 6.50

RECORDER P 54 (Table) 32-V. Household F51 F251 5.00

(L'Tatro)
RECORDER P 64 (Console)(L'Tatro) F51 F251 5.00

SOLAR 062-062A Automotive 6 206 5.00

STAR 062-062A Automotive 6 206 5.00
STAR 6u 53 253 4.50

STROM:HMG-
CARLSON

1933) Models1934)-
Automotive 36 236 5.75

L'TATRO Admiral F923 32-V. Household F4 F204 5.00
L'TATRO Captain F913 32-V. Household F4 F204 5.00
L'TATRO Commander E 83 32-V. Household F4 F204 5.00
L'TATRO Console or Table

Model 6A 6-V. Household 75 275 5.50
L'TATRO Governor N54 32-V. Household Fll F211 6.25
L'TATRO Governor N74 32-V. Household F51 F251 5.00
LITATRO Lt.Governor N54 32-V. Household Fll F211 6.25
L'TATRO Lt.Governor N74 32-V. Household F51 F251 5.00
L'TATRO Pilot J5 32-V. Household F4 F204 5.00
L'TATRO President 084 32-V. Household Fll F211 6.25
L'TATRO President 094 32-V. Household F51 F251 5.00
L'TATRO Recorder P54 32-V. Household F51 F251 5.00

Table
L'TATRO Recorder P64 32-V. Household F51 F251 5.00

Console

TROPIC-AIRE 06W-lst Series Automotive 10 210 5.75
TROPIC-AIRE 06W -2nd Series 37 237 5.75
TROPIC-AIRE 06X -1st Series 10 210 5.75
TROPIC-AIRE 06X -2nd Series 37 237 5.75

NOTE: Dealer's Discount - 40% from the list prices shown.
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p

TRUETONE o62-o62A Automotive 6 206 5.00

TRUETONE 6u 53 253 4 .50

TRUETONE 5Y
g6s 2g6s 5.50

TRUETONE 25-y-1 g6s 2g6s 5.5o

TRUEVALUE 6u Automotive 53 253 4.5o

UNITED AMERICAN BOSCH All ( SEE "BOSCH" )

UNITED MOTORS SERVICE 2035 Automotive Own 221 4.75

403 6 Own 221 4.75

4037 Own 222 5.25

4o3g Own 222 5.25

4 -Tube -Plug -In Automotive Own 2730 5.50

Synchronous
6 -Tube -Plug -In Automotive Own 273C 5.50

Synchronous

WELLS-GARDNER 5Y Automotive g6s 2g6s 5.5o

WELLS-GARDNER 5-Y-12 V Gg6s G2g6s 6.5o

WELLS-GARDNER o62 -062k 6 206 5.00

WELLS-GARDNER 072-072A 11 211 5.75

06W-lst 10 210 5.75

WELLS-GARDNER 06W -2nd Series 37 237 5.75

WELLS-GARDNER 6u 53 253 4.50

WELLS-GARDNER 32 -volt Models 32-V. Household 1'53 F253 5.25

*Requires

The prefix
service.

The prefix
service.

Special Cup Adapter - Supplied with Elkonode at $.50 list or

at $1.00 list.

letter "G"

letter "F"

designates Eliminators or Elkonodes designed for

separately

12 -volt

designates Eliminators or Elkonodes designed for 32 -volt

TOT:: Dealer's Discount - 4o,;; froal the list -2rices shown.
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