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sromotions, morning show bits,

SIDE THE RADIO STATION
IT'S STILL ‘SHOW BUSINESS.’

Absolutely. I see a lot of stations
focusing time and energy on things
that excite other radio people and not
focusing that time and energy on what
really turmns on their audience. Also at
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something is o force yourself out of
that comfort zone. KRGV was a very
interesting experience. We were the
last AM Top40 station in America to
be #1 in a medium market, and we
were able to hang on to that until 1986
when most AM stations had already
died. From there I've been really
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street. We collected all the music, cut
the promos, the sweepers, artist liners
— and two days after Christmas I flew
to Fresno with all this carry-on
baggage containing all of this stuff
necessary to sign on a radio station.
After that I find myself at HOT97.7 in
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This would have to be one of the
toughest Top40 fights in the country
because we have another three-way
Top40 race. What makes San Jose so

targéted slull, Wie
commercials, traffic reports,
promotions, etc. Every time they
stopped down and talked about San
Francisco we were talking about San
Jose, and that's what prevented that
strategy from working.

PEOPLE SOMETIMES TEND TO

TOGETHER, FIGURING YOU
WORKED IN ONE HISPANIC
MARKET - YOU CAN APPLY
THOSE TECHNIQUES IN
ANOTHER, BUT AS YOU KNOW,
WORKING IN A TEX-MEX
MARKET IS VERY DIFFERENT
THAN WORKING IN A
NORTHERN CALIFORNIA
" MARKET.

panic markets have
d differences and if you
get into the street you
he differences in the
i sure some people think
instream markets are the
y're not. It's certainly
0 know the similarities,
definitely differences.

DISCOVER ANY
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HEN YOU FIRST

know if I'd call them
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exas Hispanic markets the
tended to be more
e and had a larger appelite
and Country music, and
ic markets in Northern
tend to be much more
k. They have a larger
new music and more of a
itude here, whereas the
de was more laid-back.
b refer to Texas as ‘The
Manana’ — the land of
That is not a derogatory
t describes the attitude in
markets — very laid-back,
, don't rock the boat too
_._63 California wants a

bn that's in-your-face and
ir chain hard.

| BEEN A LOT OF IN.-
ACE INTERPLAY
N THE RADIO
S THERE.
|

a very aggressive fight.
on in particular was
for screwing with its
s, spending a lot of time
other stations' vans and
promotions and yanking
walls...I think in hindsight
lagree they spent (00 much
g that kind of stuff as
focusing on other things.

DMPLIMENT TO YOUR
'AND IT'S EFFECT ON
HEY PERCEIVE TO BE
_ RF.

ome of our competitors
iy dr¥rancisco thought we would
be weaker opponents and would fold
under the pressure, and a year later
we continue to win the San Jose
Arbitron war so I would guess that
they don't perceive us to be a weak
radio station anymore.

rything must be focused on the
rests of your target audience.”

DESCRIPTION OF 1 HE Al T
MEMBERS YOU'VE ASSEMBLED.

We have a new morning show
called ‘The Morning Dog House
with J.V. and Elvis Medina, Joe
Lopez, Hollywood Hernandez, Lisa
Foxx. The show is extremely in-your:
face. They push the envelope 2 lot
and that's what's needed here. They
balance that with a heavy dose of
charity work and outside appearances
and is showing immediate ratings
success. Lisa Foxx stays on from 10
am - noon. Noon to 3 pm is our APD
Trevor Carey.

TREVOR USED TO PROGRAM
KBOS IN FRESNO.

Yes he did, and he knows Northern
California very well. Trevor is a very
hard-working individual. He does
whatever it takes.

Afternoons Dr. Dave who started
out doing nights here. He made the
switch to HOT from WILDI107 about
a year ago and has a good following
here in the South Bay. The night show
is currently open.

HEY! AN ACTUAL DAMN JOB
OPENING!

I'm looking for someone w
knows how to find out what our
audience is into and then put it on the
radio. Christopher Lance is covering
the shift until we find someone.
Christopher, as you know, worked at
POWER92 in Phoenix and he was the
irst afternoon drive personality when
this station first signed on. He’s also
worked on the air in San Diego and
Los Angeles and most recent
successfully programmed KMXYV in

nas-Monterey.

TELL ME ABOUT YOUR MUSIC
DIRECTOR, PETE MANRIQUEZ.

Pete is a future superstar who is
perfecting the method of working the
streets to find out what the audience
really wants. Artists like All 4 One,
Collage, 4 P.M., Lil Suzy, 2 Bad
Mice, were all heard first in America
on HOT97.7, some of them before
they were signed by labels. Not
because we want to lead the industry
in breaking new artists, it's because
we're working the neighborhoods and
clubs to find the real new music our
audience wants.

WHO IS
AUDIENCE?

YOUR TARGET

Our target audience is 18-34
Hispanics who like Top40) music. We
know what zip codes they live in,
what clubs they go to, what shopping
malls they hang out in, what they do
in their leisure, and of our clforts
are focused on being a part of that.

IN YOUR OPINION, IS THERE
ANY BAD WAY TO BE OUT IN
THE STREETS? IN OTHER
WORDS, IS EVERY APPEAR-
ANCE IN THE STREET

(AR ¥YY 1V L7 9y e
SEE A LOT OF WASTED
APPEARANCE TIME WITH
SOME RADIO STATIONS?

It all goes back to knowing who
your target audience is. If the station
is making appearances in {ront of the
wrong kinds of people — people who
don't listen to your format anyway, or
is making appearances in the wrong
parts of town, areas that do not listen
to your format — if the personalities
are out saying and doing things that
your target audience thinks is stupid.
you're actually killing yourself.

We have a slogan here at HOT97.7:
"We love gaudy.”" Just because a disk
jockey shows up somewhere a%m:.;
mean everybody who saw him is
immediately going to run home and
write down the station call letters in
some magical diary u have to
make a strong mental impression to
even have a chance at maybe,
possibly getting mentioned in a diary
somewhere.

When you go to a HOT97.7
promotion, you'll see more banners.
stickers, balloons, disk jockeys, tee-
shirts than you can count.

SO IT'S LIKE DRIVING UP TO A
GIANT BLACK VELVET
PAINTING?

Yes. We call it ‘2x4 marketing.” At
clubs, the game is to cover every inch
of wall with banners. The disk
jockeys have to interact with the
people, and we tell the jocks to find
excuses to use the station's call letters
in their conversations. Don't take it
for granted they're going to remember
who you are. Figure out a way to say
the station call letters as many times
as you can in a one-on-onc
conversation with the listener. When
you get up on stage, ligure out how
many creative ways you can think of
to say the station's call letters. We
also put body stickers on everybody
that shows up to a HOT97.7
promotion.

WHAT'S YOUR PERCEPTION
OF THE STATION AS WE HEAD
TOWARD A NEW YEAR?

HOT97.7 is going to have a very
big Fall book. After fighting such
formidable competition for the past
year it appears that our competitors in
San Francisco are pulling back and
not spending quite as much time in
San Jose. We have invested in a lot of
marketing, and I'm a big fan of this, a
lot of covert marketing. Direct mail
tele-marketing. We are up to a lot of
things that you can't see.

WHAT ABOUT PERSONAL
PLANS FOR YOU? SHORT-
TERM GOALS? LONG-TERM
GOALS?

I have never really had some grand
scheme of being in this market or that
market or planning on doing "X’ by a
certain date or age. My philosophy
has always been to take the situation
you're currently in and kick ass. Work
very, very hard, make it a success,
and the opportunities will come and
find you. There arc a lot of broken
radio stations out there that need help.

B T —
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OF THE STATION AS WE HEAD
TOWARD A NEW YEAR?

HOT97.7 is going to have a very
big Fall book. After fighting such
formidable competition for the past
year it appears that our competitors in
San Francisco are pulling back and
not spending quite as much time in
San Jose. We have invested in a lot of
marketing, and I'm a big fan of this,
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tele-marketing. We are up to a lot of
things that you can't see.

WHAT ABOUT PERSONAL
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radio stations out there that need help,
and if you take whatever situation
you're currently in and win with it, the
stations that truly need help will come
find you.
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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 acceprance, 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
ﬁp in free service work afterward.

The 1933 OFFICIAL AUTO-RADIO SERVICE MANUAL contains all the auto-radio
service data available on July Sth, 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

e ———— |
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Model TRF-41 e ek
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Tom Thumb steering post

C
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&

Instructions for Installing
Genemotor
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CHEVROLET MOTOR CORP.

See United Motors Service
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Roamio Model 51 ..........206
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Old Model Set ...

D
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See Pierce-Airo, Inc.

E
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EMERSON
PHONO.

Model 678 assrmrcrnenen 2 10

F

FADA RADIO & ELECTRIC
CORP-.

Model 101 “Motoset” .16

FEDERATED PURCHASER,
INC.

Model 770 Auto Amplifier 19
Model 731A Interference
EIminator o mcmoa18
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Model 114
Also see
FRANKLIN RADIO CORP.

100
200
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Model
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Set Location in Cars...... 21
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5TT71
6T12 ..
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Model 88 . ..........36 to 41
6 Tube Set with aplit case 47
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Model B-40, same as RCA-
Victor M-34, see page 114
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& CO.

A. H. GREBE
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H
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2
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i_ Old model 5-tube set.....o.. 14. ode Model 52 See United Motors Service
’ ode
.i GENERAL ELECTRIC CO. Model 61 ..
g Model B-40, same as RCA- MIE LECTRIC CO: w
ﬁ! Victor M-34, see page 114 FREMIER ELEC
i CAULO Pal” ocninn 112
i WELLS-GARDNER
ﬁ! GENERAL MOTORS CORP. COMPANY
1l E
! See United Motors Service, 062 Series . 152 to 162
Hi Z6Z1 -Series -163 to 173
) O6W Series 174 to 181
i‘ ﬁgg“gg“ BLECTRIC GRIGSBY-GRUNOW CoO. V6Z2 Series 182 to 188
i Power unit .ccomme.151 RIS
i Model 66 .. 69
| Model 110 70
i Model 114 . 76
ii Model 116 . 88 Z

ZENITH RADIO CORP.

Same as Wells-Gardner e 189, 190

i

I GULBRANSEN CO.
Model 460 ...

|

L
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ATWATER KENT MFG. CO.

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 1is 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 featules are automatic volume

tone control. Tuning range 1500-510
ke. Tuning dial calibrated in kilo-
cycles. Total battery consumption, in-
cluding dynamic speaker, 5% amperes.
1. F.,, 262% ke.

AUTOCRAT MODEL TRF-41

A feature of this set is the small
dimensions of the chassis which meas-
ures only 5% x 6% 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

AUTOCRAT

eliminator, is an accessory to be bougnt
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-reter; power
output, 3 watts. The total “B” volt-
age required is 180.

RADIO CO.

control, push-pull output, two-point
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"TOM THUMB" STEERING POST SET

O 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, ornly 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 5x5%x5% 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 4%x8 ins. diameter (about
10 ins., over all). These twa 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 output
within the range of 135 to 180 volts,
may be used as power supply.

Clamping the tuner to the steering

CHASSIS A

STEERING-POST szr'l

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 diminytive 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
ke., about 40 at 750 kec., and about 20 at
600 ke.

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

|
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SELDED PoWER CASLE g 2VpR U 6NDL TS

“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 of the 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.

c7

o

Cis
V3

T oA

¥

“Model NR. 107 tuming wnit, left; “Model

NR. 108" amplifier above. Either R7 or RS,

or both, may be wused. Observe resistance-

capacity filters in grid amd plate leads. Part
values are mot given.
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CROSLEY RADIO CORP.

Model o5

Specifications
Model 95 is a compact automobile receiver
measuring only 1034-in. long by 41%-in. wide
by 614-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 “B” 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 I. 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
-4| 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
aperated 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 "'B"’ 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 /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 L. 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 comnected 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 L. 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 [,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 |,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 I. 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 I. F. amplifier and between the

- 36 Tuae -37 TUBE _41 TUBE
OSCILLATING DETE CTOR 2NSAONNEGTO A

C. PENTODE
[SECONDAQY OF 3RD J
1.F TAANSFORMEQ

= 6

{SEE END) OF CHALSIS) @ @
. /
LF TAANSFORMER)
-3 E!

SECONDARY OF 18T
UF TRANAEOAMER
AL

PRIMARY OF 13T (
4

=39 TURE
ISTINT. FREQ.
AMPULIFIER

=37 TUBE

S TU
ZND LE AMPLIFIER AFAMPLIFIER

Fig. l.—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

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).

dial tuned to the frequency of the station.).

|
{ 2. Set ] . : Filament Voltage (Measured from high
H s ke.l thel dial of the station selector to side of filament to chassis)
“ llocycles. All tubes 58 {0 60
fi 3. C i i il-
!‘, onnect the high side of the test oscil Plate Voltages (M e f plate to
| lator through a 0.00025 mf. condenser (a chassis)
i‘; dummy antenna should be used, if available) 1st detector and L. F. tubes . 160 to 180 I
i to the antenna lf:ad of the receiver,, and con- ]lst.: :Ale‘ oy tt?ge de & omsmEEE sgbo 20 '
'; nect the low side of the test oscillator to Output tube 150 to 170 I
‘ chassis. i
| . . Screen Grid Voltages (Measured from |
i 4. Adjust the padding condensers on the screen grid to chassis) i
|| ganged condenser to give a maximum reading 1st detector and I. F. tubes ........... 70t0 80 i
l' on the output meter. Output tubes 160 to 180 "]
] When these adjustments have been made, Control Grid Voltages (Measured from i'
the receiver will be properly aligned. cathode to chassis)
1st detector tube A_V-':'Jw ;9 ;
s e 1. F. tubes . C.only I
Voltage Limits Diode (second detector tube) ... 0 |
1st A. P. tube -5t0 -6 1
which should be measured at the sockets with Output tube Sllgy

‘ The following are the approximate voltages
|
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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 L.F. am-
plifiers, a -85 type diode second detector and
AF. 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 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 B’ 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
58t06.2

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

Screen Grid Voltages
R.F, First Det., and 1.F. tubes
Output tube ..o .

160 to 200
70to 90
150 to 190

85 to 105
160 to 200

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:

;39 Tuee <A5 TUBRE
2ND L. F. DIODE DETECTOR
AMPLIFIER  g'AF AMPLIFIER

-3

6 TUBE
OSCILLATING DETECTOR

SECONDARY OF 15T
1. F. TRANSFORMER

pAIMAAY OF 15T

I.F. TRANBFORMER
SECONDARY OF 3RO
| K TRANS FORMER

O
O
Var——

=30 TUBE -RADIO
FREQUENCY AMDLIFIER

=39 TuBE
1ST. LF. AMPLIFI1ER PENTODE

Operating Grid Voltages
R.F and First LF. tubes .........ccccoceenrens
First Detector tube ... -3
Second I.F. tube ...
Second Detector tube .
Output tube

-36to -44
-63to -1.7
-18t0 -22
-5.4t0 -6.6

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
LF. 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.

E | e |

(uw

Tamwnl

D6 CHABMY ASSIMELY

Wining DinaRA™M

Fig. 2—Circuit Diagram, Model 96.

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.
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Model g9

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-

Tubes and Voltage Limits

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 ochms 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.

letin. The Q" control should be entirely off.
Voltages
Tube Position Plate Screen Cathode Supp. FilL
Grid Grid
-78 R. F. Amplifier 170 80 0 0 6.0
-7 Oscillating detector 170 80 40 40 6.0
-78 I. F. Amplifier 170 80 15 15 6.0
-85 Diode—A. F. Amplifier 25 20 6.0
-89 A, F. Amplifier 170 170 17 17 6.0
-79 Output (Class B) 170 (] 6.0

“A” battery drain—5.3 amp. at 6.3 volts.
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% The following information was compiled by
RADIO-CRAFT in response to spacial 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 ali models, at a slight additional charge.

BUICK—1933 series 50: Business, Sport, Convertible
Sedan, and VYictoria Coupes are equipped with
aerials. 1933 series 60: Sport, Convertible, and Vic-
toria Coupas, 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, Yictoria Coupe, and Sedan model 5-P are
equipped with aerial,

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

CHEYROLET—AIl 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 SOTO*—i933 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 YAUX*—In {933 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
6 cylinder: 4-door Sedan, 2-door Sedan,

with aerials. An opening in the floor is provided
for the installation of a radio set manufactured
for Dodge cars by Philco Transitone.

OFFICIAL AUTO-RADIO SERVICE

AERIAL DATA

DURANT*~No antenna system in 1933 models.

DUESENBERG—Aerials installed on special order
only.

ESSEX**—933 models: stranded wire antenna in
top only on special order.

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

FRANKLIN—1932-1933 series 18 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--[933 Terraplane 4" and "8" and Hud-
son "¢" 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*—i933 closed models: gaivanized screen
in top; open modals, tinsel tape or braid In top.
Lead-in, closed cars, down front; open cars, rear,

LINCOLN—AIl closed models are equipped with
antennas.

MARMON—Standard equipment in 1930 models 49,
79, and Big Eight; 1931, models 88. The 1932 and
1933 lé-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
modal, 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, 180 and 1190.

OLDSMOBILE—1933, & cylinder models: Business,
Sport, 5-passenger, Touring Coupes, 4-door Sedan,
4-door Touring Sedan, and 5-passenger modsis are
equipped with aerials. 1933, 8 cylinder modaels:
Business, Sport, S-passenger Coupes, S-passenger
Touring Coupe, #4door Sedan, and 4-door Touring
Sedan are equipped with aerials.

DELCO APPLIANCE CORP.

MANUAL

PACKARD~1933 models: All closed cars equipped
with aerials.
PEERLESS®*—1933 closed models: poultry screen In
roof. Shielded "lead-in, closed cars, down front,
|
|
|

PIERCE-ARROW—[930 models A, B, and C equip-
ped with aerlals. 1931 models 41, 42, and 43
equipped with aerials. 1932 models 51, 52, 53, and
54 equipped with aerials. 1933 models 836, 1235,
1242, and 1247 equipped with aerials.

PLYMOUTH--Antennas are factory-installed in 1933
models.

PONTIAC—1933, 8 cylinder models are equipped
with roof antennas with the
cowl trim pad.
with aerfals.

lead-in behind tha right
No other models are equipped

REO*—Flying Cloud model 52: squipped 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—I1932 models: Sedan and Coupe are
equipped with aerials. The Convertible Sedan and
Convertible Roadster are not equipped with aerials.
1933 modeis: Sedan and Coupe are equipped with
aerials. The Convertjble 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 modals,
56, 73, 82 and 92. In 1933 Convertible Sedans and
Roadsters aeriai is installed at factcry as optional
equipmaent, at slight extra cost,

STUTZ—Aerials installed on special order only.

TERRAPLANE®**—1933 models: stranded wire an-
tenna in top, only on speclal order.

WILLYS KNIGHT®*—933 closed models: stranded
wire in top; open models, none, Lead-in, closed
cars, down front,

with aerial,

(*Courtesy, Phllco Transttone. **Courtesy, Zenith

WILLYS OVERLAND—=I933 model 99 is equipped
Radio Corp.}
I

aerial.
l Business Coupe, Rumble Seat Coupe are equipped
{;
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filter system is incorporated, as shown
in the schematic diagram here. There
are five different types of Elkonodes
in different ratings:

ITI1S |MDERATIV€ TMAT THE TOTAL RESISTANCE
OF THE CABLE. CONNECTING THE ELIMINATOR "A+
AND "A-" TERMINALS TO THE BATTERY TERMINALS

BE 042-0HM OR LESS.

Schematic circuit of the Elkonode described in the text
This method accounts for the high efficiency of this uni

is used
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FADA RADIO & ELECTRIC CORP.
OEY.2,AVC, B AFL
as
1
SOCKET(ON
RECEIVER
CHASBIS)
— 7 Fes
NOTE :- @ = CONTAINED IN SAME CAN,
e e @ = CONTAINED IN SAME CAN
A" TERMINAL STRIP FORA"CABLE .
HOT "A” LEADS ARE YELLOW AND RED - "
Ry SRy L FADA " MOTOSET 1F« 175 Ke.
e g , I e
B UNIT & RELA.Y/ - L‘m!om:z. C K oCHAs )
OMPRISES three units: a control equipment is furnished. Automatic two 89. one 98. Current drain trom
head that clamps to the steering lock closes when volume control is .54 s’torage l;attery 6% amperes
column, a fully enclosed receiver turned to minimum setting; a key re- [, F. 175 ke. Sensi;:ivity 1 mpm.
unit including plate supply device, and leases it. Antenna not included. 0 t"t 3 watts. Plat "t. L
a separate dynamic loudspeaker. A  Backlash in the remote control has futl})lu 'bw: s rate }p;owefr ]‘l"“ 1s
flexible shaft connects the first twn been eliminated by a worm gear drive o '€ Vibrator WPe.ﬁWIt ab“ -W;Ive
units. The receiver box measures on the condenser shaft, with constant n}llerc.urslz-}:apor].rgctx e‘;b u el. d1 e‘i
10% inches long, 7% inches high and tension maintained by a strong spring. }Cl anica ;{:n} e}llmtll?‘aie y sealed lea
73 inches deep; the speaker, circular Eight tube superheterodyne circuit, oismg, t mtc- ) ;c D 4 & d ‘
in shape, is 9% inches in diameter, with automatic volume control. Tubes . t}rll 31;1 oma ltc relay 1s 1ncor;29ratef
4% inches deep. Noise suppression used: three type 39, one 37, one 85, ?}:e s:t conaiSllSowosgf::g?:tb:&(é;i OB
P. R. MALLORY, INC.
(RMEA'GA:Eﬂc {,0610},”\7
MALLORY ELKONODE S - \ CH. RELAY  100T.-REC. . .
THE Mallory self-rectifying Elkonode ‘At il ' v ,_,,__ . ; ; ¢
is a device which, within itself, sets ‘) A AAA A '
up the essentially alternating current /
and rectifies it at the same time, thus SHORT LENGTH 005- -t
eliminating the cost of the rectifying ne.14 8hs WiRe < OHM 1 L BN
tube and other parts usually required DIRECT CONNECTIONS 282'25 6000 . 16 MF.
with the more conventional D.C. to A.C. : OHMs 225V. o .
converters. The construction is such 10w
that it permits a design which is silent 1 '.".",‘ﬂ -.--..@
and which greatly reduces the over-all €53 20MF 100T. RFC
dimensions of the unit. A complete T« 30V.

o IF‘B-" 1S GROUND, OMIT CONDENSER
2 AND CHOKE AS SHOWN BY DOTTED
LINES. ’
“B" ELIMINATORS l
USING RECTIFYING ELKONODE “
|

This unit is self-rectifying—no rectifier tube
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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

FORD-MAJESTIC

trations, the "B ana set umws mount
just in front of the rear seat in paas
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 ke. 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-89, 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 8 microvolts and selectiv-
ity of 30 ke. at 10,000 times; maxi-
mum noise level (antenna discon-
nected), 1 volt,

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 Screen Cathode
Voltage Voltage Voltage
. 180 85 0
180 85 15
180 85 1.1
AF. Plate
50 2
Vo oo 170 180 17
V6o i PP A e . 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 MODEL 100

HE 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 BLUE
YELLOW

BLACK S~~— — RED

BOTTOM OF SPEAKER

GREEN SHEATH
o Y 9 d
fe} 03 ol
8- B- /g-
O (o] (o) o (o]
+22 +22 +22
| SLATE
| B+ 135V,
Off  +as +45 +as J|O
O O O

FRANKLIN 100

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, ete.

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 L.F. amplifier using
a 36 tube and tuned to 175 ke.; a sec-
ond detector using a 36; a first audio

dme P4 3000/ LG §
> S - M5 Ll 50,000/ L Y 2 MEGS 0.5-MEG,
S VOL. CONTROL
CHASSIS ~, T 73 "T - -f-\’ OHMS 4 |
i PILOT
5o.¢{oo .25 MF. JMF. .01-MF. o { . Sw. Fuge " owr FRANKLIN
- OHMS 8+ 135y, " B-"A"(6ND) “ATHOT) . MODEL 200
= ono. 150175k 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 1
INTRODUCTION:

The instdllation of Motorola Auto-Radio is comparatively simple. It is merely a matter
of understanding and taking painsg, 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 fo exercise skillful ingenuity which makes installation interesting and
enjoyable.

Motorola is the direct result of experience and specializing in automobile radio. It
is entirely a different problem than home radio design. There are definite reasons
for doing certain things. In automobiles, various types of interferencs acoustics and
car design must be considered.

An auto-radio to give customer satisfaction should equal home performance. It should
be extremely sensitive. It should not be too selective, since hair-line selectivity F
is a distinct disadvantage in auto-radio, It should be conservative in battery con-

sunmpt.ion.

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-containeq receiver. It is designed to give customer satisfaction -- and
profit to the dealer and installation man. While simplicity 1is 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 satisried 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 bulkhead,
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 1s 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
1s placed 1n 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 1s 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 througn 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 ccmpartment or right side of car under cowl.
DeSoto ... Left side of iotor 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).

Gakland ... 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.
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It As previously outlined, dye 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 Kkeep in mind the long easy curve of the
i control shaft running from the set to the control panel. It should not be 1less than
I

igur igghes {4"), as shown in Figure 2, from the hole in the bulkhead to the side of
e radio.

SPEANER

CoNTROL Box

RADIO SET

Figure 3

Figure (3) illustrates a. typical driver’s compartment installation, and with such an
1installation 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, 1if properly installed, 1is the most satisfactory.

The most satisfactory roof antenna is a pPlece of copper or galvanized screen, approxi-
mately 3 feet square installed between the head-lining and roof of the car. This 1is
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, 1t 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
1t 1s grounded. If it is not, a lead may be attached and the chicken wire used as an
aerial. If it proves to be grounded 1t must be freed in-the manner described in a later
paragraph on "Roof Antenna in Model A Fords".

The following automobile manuyfacturers announce roof antenna in various 1932 models:
TYPE AUTOMOBILE YEAR MODEL REMARKS

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

Dodge 1032 =

DeSoto 1932 "

Plymouth 1932 "

Reo 1932 Equipped with roof antenna and lead-in
Rockne 1932 &

Studebaker 1932 "

Buick All Models $6.00 additional for antenna installation
Franklin 1932 Roof antenna, no lead-in

Cunningham All Models additional charge for antenna installation
Ford 1932 Roof antenna, but mo lead-in.

On the balance of the automobiles it will be necessary to install an antenna on the can
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, fall to make a thorough check of antenna installa-
| tions atter Installation or have failed to check it 1if the antenna 1installation had
] been put in by the automobile manufacturer. It can be easily checked by simply trying
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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 oné 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 « 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 1is reached. DO NOT DISTURB THE TRIMMER BELOW
TSE gTHER 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 voltmeterﬁ
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. It
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 ali the way back.
Generally %o 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 2% 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 1limits. 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 the car, no drilling belng necessary.

Most serious consideration in ti.- use of the plate anterma 1is 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 porfion of the antenna lead is over one foot 1in
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 1lead 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 1s 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 "U". At the vertex of the
'"W" a heavy coil spring suould 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 1is
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 antemna characteristics that could be obtained from the older
model Fords.
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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 1
or generator interference. It will be necessary generally, to use suppressors with i
the auto-radio and to prevent re-radiation it wili be necessary to even go farther than I
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
candenser, Fasten the pig-tail 1lead 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 4+ 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.

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 )
shea%hing has been torn off the ¢able, therefore rendering the shielding uceless. The 1
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 |
plece. 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-
celving 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 ot 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 wiye 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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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 14" from coil and suppressor. If unglaged 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 inh the
bulkhead and this wire should be passed through it so that the cable, 1in its path from
the ignition coil to the distributor, will be as short as possible in the driver’s come
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 produce~
tion of the automobile,

Aotk KKAK

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

25
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AUBURN:
The majority or 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 1s most easlly 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 shielq
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 is not a new model contact points should be examined thoroughly and 1if 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 circuilt if
connected, and with a short piece of shielding bond the rain spouting which 1s 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.

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
slde of bulkhead, up to the antemna. A piece of screening placed under the floor mat
will eliminate this type of interference, This screen must be grounded,

DODGE:

It i1s 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 1n others.

ESSEX &

It is very important in the Essex that the "A" 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 ®A*

It will always be necessary inFords to bond the spark control rod to the motor by means
of a plece 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 bulkhead.

In a few Instances 1t 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 bullt ur with solder or piened. Filgure #6 indicates what 1s meant by
building up the distributor.

GRAHAM-PAIGE:
The shielding of the wire from the ignition coill to the switch located on the steering
column,grounding this shield to the bulkhead,1s necessary in the Graham-Palge.

It 1s also necessary to place an additional by-pass condenser at the <fuse block, 1lo-
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 distributor coils moumted on the driver’s
side of the bulkhead, if it is impossible to eliminate antenna pick-up by any of the
ordinary methods, it will be necessary to remove the coils and place them in the motor
compartment. The same mounting holes may be used for the coils only they will be
placed in the motor compartment instead of 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
DPlace before the flexible conduit is pushed up on the bakelite of the distributer. 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 1length 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 be
necessary. They will have to be applied underneath the car at the Junction boxes to
their respective circuits.

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

OAKLAND :
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 A" 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 1t.

It may cften be nccessary 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 biilkhead 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 fhe 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 -37’s 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 1s an impedance
coupled device, A small capacity, C-1 in conjunction with 1inductance L1-6 1s so
matched to give a uniform gain throughou% 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 colil to the bilasing 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 coll 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 colls,

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 1in 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 acress the Diode Tube and highest negative potential 1s 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 glving automatic volume control action.

The fluctuation of the intensity of this rectified I.F. Frequency is tapped at the grid
end of dtode and I.F. Frequency is prevented from entering the audio circuit by means
of a 250,000-olm resistor, marked R-1. The regulation of audio is controlled by means
of a 500,000-ohm volume contré¢l 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-l. 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,

———
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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 Dbeing insu-

lated. By this ingenuous method there is no chance of the output tubes being coupled
with the Radio Fregquency tubes.
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£p /76 v\ /76 v o /76 ¥ /& | 1764
e LIS /3PS, o S AL LS Z7MLS.
fg -4 8v. o -ad /2 V. V244
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ggit: gztggg: 323132:%'115*;1% 2 g}(Mes\sured 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, glv-
irg 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 loocsen coil can located direct-

1y 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
Point B can be reached by

test lead of voltmeter onto the coil lug connecting point A.
inserting a screw driver at an angle in the right hand trimmer adjustment hole ds
lug which is point “A", position one inch directly above the trimmer adjustment

this
SCTew,

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 shows a frequency response of this model. You will notice the predominance
at the low frequenciles 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 use
of an intermediate frequency unit. The frequency to which they are aligned, of course,
{s 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.
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TESTING PRACTICE:

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

While the ear can be used for some purposes, 1t 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 1s not recommended that intermediate frequency
units be adjJusted 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 me%er across the plate terminals of the speaker,

S e s R o P e o —
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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 ose¢illator
will also track with the second radio frequency stage at any position of the condenser,
dssuming, of course, the previous paragraph dealing with intermediate frequency align~
ment has been accurately followed.

r

oo

apes

FIGURE 12

The antenna stage may need a little compensation »ut should balance itself perfectly on
a dumy 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 Dbefore 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 0.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
fallures are a little more frequent in auto sets than in home sets. The examination
for rubbing of voice coil requires a 1little 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 1lightly
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 ¥BY 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 troubles 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, Kknown
to be good, or a spare speaker which can be substituted to quickly isolate the trouble.

Power supply,of course, 1s 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.
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tAPTER III
MOTOROLA ALL-ELECTRIC MODEL 88

The Motorola Model 88 is a 7-tube superheterodyne with a circuilt similar to the Motor-
ola Mo@el 7T47A as described in Chapter II. The difference in circult can be seen by
referring to Figure (15), which gives a complete circuit dlagram of the entire radio
and power unit.
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Figure (16)shows the tube layout and the sequence of tubes, reading from left to right
as follows: 1lst - 36 type used as lst radio frequency, 2nd - 39 type used as an auto-
dyne and 1lst detector, 3rd - 3¢ 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 1lst 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 fne 1st R.,F. as you can
notice by reference to Figure (15), where it does not have a *static blas, and 1f 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 1n
sensitivity and a corresponding decrease in oscillator hiss. Substitution of the 39
in the I.F. stage is suggested when an increase in sensitivity 1s 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 Wunderli.h Eube, Sylvania’s 69 or85
tube, or any other make of Dual Diode Triode. When the Wunderlich tube 1s interchanged
with the 85 the grid clip which is normally cornected on the top of the 85 tube can be
ignored by merely taping it up and tucking it behind the tube,so that 1t will not become
grounded, There is no substitution for the 5th tube, it belng 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 substlituted.

* "Static bias is defined as self-biasing of the tube when there is no signal being 1im-
posed into the radio set, the radio being in a static condition.”
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Referring tc the circuit diagram as shown in FI%ure (15) a description of the function
of the radle frequency end of this set 1s descr bed 1n Chapter II covering Motorola
Model 7T47A. The changes in this model are fundamentally a Dual Diode second detector
and the addition of one audio stage. The addition of the one audio stage 18 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 1in the
circult diagram of the Motorola Model 7T47A as previously described in Chapter II, inso-
far that 1t 1s a full wave rectification of radio frequency., This 1s 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-omm
blasing 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 1t is
fed into the grid of the triode section of the 85 tube; hence, 1t 1s amplified as shown
in the diagram, Figure (15), as audio frequency., The resultant sum of this voltage
bullt up aeross resistor (R-1) is filtered by means of the two resistors (R-2) into a
?tegdy D.C. source of negative potential which accomplishes the AVC action as described
n Chapter II.
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Figure (18) - shgws 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 "88" 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,
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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 defective units, ﬁeadings were all taken with a 1000-ohm per volt voltmeter, having
a scale of 10 volts and 200 volts, 1 mill, 10 milis, or 100 mills.
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signal generator

automatic volume
we are show-

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

The Model 88 receiver is simple and easy to service if it ig properly dismantled
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Inverted Tube Socket - - ~ If the inverted tube socket and its associated wiring be-
comes defective, and it 1s required to replace it, 1t 18 only necessary to remove the
set from the housing and unsolder the two green wires from the dummy 1lugs located 1in
the tube laying on the right hand side of the chassis - also remove the two VOlume cOne
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
1t 1s found defective, it 1s only necessary to disconnect the four wires on each termie
nal, and the 5th wire coming out of the hole in the center of the unit. After the ree

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 18 found defective, the four wires should be removed from the termie
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 18 then ready to be pulled out after the oscillator section heas
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 shisld should
be removed by removing the three sheet metal screws holding the bottom of the tube
shield 1in place and the two 6/32 nuts holding the back of the tube shield. It may then
be 1lifted 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,
l

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 the 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, 1leaving 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, 1t 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 fastene
ing those two points together the 1id 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 holdin% 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 1located 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.
After 1t 1s removed, 1t 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 unif 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 volte
age 18 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
Rection the circuit diagram shown in Figure 15) any trouble can be corrected.

It 1s not racommended by us that any repairs to the Elkonode be attempted by the ser=
vice stations, All defective Elkonodes should be returned to the factery or the mane
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 ionlzed, Ionization 1s the bluish~red glow always characterie-

tic of Raytheon Rectifier tubes, while a shorted ,05 condenser will be indicated by a
spasmodic operation of the Elkonode, as well as fallure of the BR tube to glow, As a
general rule in all power packs when spaamodic operation of the Elkonode 18 obsgerved,

it 1s always an indication that the Elkonode is not feeding into the proper load, It is

elither unloaded or overloaded, and it 1s very hazardous if the Elkonode is allowed to
operate in either one of the two conditions for any period of time,

B I s e—————
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CHAPTER 1IV.

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 and wired in exactly the
samé manner as Model 88 as described in Chapter III, Therefore, all continuity Charts,
diagrams, and methods of parts removal can be taken from Chapter III.

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-
glied 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 1loom with a ragzor
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. Note
illustration in Fig-
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 Dbolt
which holds the "A"
battery bracket in
place. The other end
iwas soldered to the
Jumper as shown 1in
Figure 1.

Installation men
will find this prac—
tice is necessary 1n
nearly all instellations when the motor is mounted in rubber and is floating as free as it is
in the Ford "v8* 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 be had through Motorola distributors and dealers.
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MISCELLANEOUS NOTES

Here is a simple 1little 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 i1llustrated. 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 Dy 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 or 9-way plug to
bPlate terminal on socket
should be approximately
3% volts per tube.
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L/OTOROLA MODEL 6T12 PL
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Motoiota Auto Radio INSTALLATION and SERVICE NOTES

Supplement to Motorola 1932 Service Manual

General Installation Instructions are packed with each set.

| the "B" Power Supply contain IMPORTANT INSTRUCTIONS.
“ attempted,

ig Supplements will be issued from time to time.

| leaf binder.

Series A GALVIN MANUFACTURING CORPORATION—CHICAGO, ILLINOIS

No. 353

Inrogmation on Installation and Elimination of Interference contained in the 1932 Manual
Models,

4,
il f

\\\\R““

NODE
LR

MOTOROLA MODEL “77°

Motorola Model "77" is a seven tube supsrheterodyne which

be mounted on the bulikhead either 1in the motor or

ver’s compartment, A 1ist of set lozations for most of
the 1932 models 18 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 TAGS AND STICKERS PACKED
IN EACH SET).

An antenna of at least nine square feet is recom
ANTENNA  pended for all Motorola Models where roof type
antenna is used, Information on all types of antennas 18
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 b{ connecting an O to 50 or 0
to 100 volt high resistance volt meter in series with a 45
volt "B" battery and connecting these
wire to the metal frame of the car, If any deflection in
the meter occurs, the antenna 1is grounded and the ground
must be cleared before using the antenna,

from the antenna

SERVICING 1The chassis and eliminator on the Model "77"
MODEL ®rp» @re 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,

Circult diagrame show relation of the connected plugs so
the chassie eliminator and outside housing assembly may be
checked individually 1f desired.

ALIGNMENT OF THE INTERMEDIATE FREQUENCY TRANSFORMERS

The I1.F, transfarmers in the Model "77* are tuned to 456
kilocycles, a standard test oaciliator calibrated to 456
kilocycles and an output meter is required for alignment,
The output meter should be a O to 10 volt 1000 ohm per
volt voltmeter, or the Motorola Utility Meter connected

Tags attached to the cables of both models
Be sure you read these instructions carefully betore

So they may be available as a unit,

ca on previous Motorola Models will be found in Motorola 1932 Service Manual.

installation

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, 1n 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 uged with a cut plate condenser,

The simplest and easlest 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 1s 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
18 accurately kmown you can get approximately the correct
starting position by setting the pointer on Model "77" to
the indicated frequency, however if 1t 1s not known 1t 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 i1t is found that the trimmer must
be moved elther in or out to return to resonance it 1s an
indication that the variable condenser 1s not at correct
starting position for the initial setting of the test os-
cillator. If, for example, 1t is found that the trimmer
must be screwed down, 1t ig 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 -os~
cillator to correspond with this setting of the condenser.
It 18 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 1ts initial setting of
the oscillator trimmer,

Remember, that the second radio frequency condenser needs
more capacity at the low frequency end so it 1s necessary
to move the condenser a few degrees 1inward, 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 1in 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 1t
was moved too far it will be indicated by having to move
the radio frequency trimmer out 1instead of having to
tighten 1t, as was necessary in the first trial,

After having found the proper starting point so that
second R.F, and oscillator trimmers are in alignment, the
antenna stage should fall in exact allignment witﬁ the
second radio frequency condenser, It 1t does not it may
be necessary to bend the end plate sections slightly 1in
order to align it with the second R, F, tuning condenser,

the

is applicable to 1633 Motorola

and labels affixed to

it is suggested they be filed in a loose
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In the above set-up caution should be taken to sgee that
the points chosen in which to align the radio set are 1in
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 1local 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.

1% ig neges;arx g% maintain a d;fiTite polirlty ggh the
Elkonode or this purpose a polarity ch ng switch has
been provided af the rear of the set ousg The polar-
ity is IndIcated through a small hold at tge 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,

(3) 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,

(4) Replace "B" power supply.
MAKES OF CARS HAVING "POSITIVE" GROUND - Marmon - De Soto
-~ Cadillac - Pierce~Arrow - Dodge - Packard - Graham -

Plymouth - Studebaker - Auburm - Hupp. - Franklin -
Rockne - Ford - Chrysler - Nash Twin Ign.

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

For any cars not listed phone nearest car distributor or
dealer.

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, 1t 1is
only necessary to pull the Elkonode out of the socket,

CAUTION: When replacing Elkonode make sure that it 1lies
w 6 label either down or up, but not on the side
1y important for {r laced on the side fge

This 1g extremely on the
v*bratigg reeds will pull against gravity and™ thelr 1Ife
w be shortened,

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
geveral, however, which cannot be removed 1individually,
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 shiela
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, 1loosen the transformer mount-
ing bracket and 1t can be moved sufficiently to get at the
screws holding the diode feeder unit. To remove volume
control unitn%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.,

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

MOTOROLA MODEL "ss*"

Motorola Model "55" 1s a 5 tube
chasasis, "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
donei all wiring will be exposed and easily accessible for
service.

superheterodyne ., The

Care should be uged in re~assembling =1 ;Qg gpeaker wires
do not get pinched under the speaker "pot®.

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 condengers 1is
the same as used in Model "77", ~ See Page ( ), Paragraph

.

In the alignmment 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 plece 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 Model "S5",
This along with the power transformer are housed 1in 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
heusing and connecting the new unit as shown 1in Figure

.

AUTION:

Do not attempt to make dny adjustments to Elko-
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Mototota Auto Radio INSTALLATION and SERVICE NOTES

Supplement to Motorola 1932 Service Manual

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

INTERFERENCE

A general discussion of ignition interference will
be found on Pages 3, 8, 9, 10, 11 and 12 of the Motor-
ola 1952 Service Manual.

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

Briefly, chassis pick-up 1s motor interference
heard throuch 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 belng amplified as radio frequency. Due
to its desipgn and construction chassis pick-up 1s rare-
1y 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 nolse 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 pizk-up occurs in Model "S5": (1) 1Use
Motorola Dome Lite Filter, Comnect one side to the
battery circuit of the car and the other to the end of
the yellow wire. CZomect battery condenser wire to the
ground . Motorola Dome Lite Filter is a standard 1item
which can be supplied by the distributor at 60¢ each -
list. (2) 1If hizh tension coil 1is 1located on in-
strument panel shield high tension wire from coil to
bulkhead, grounding this shield at the bulkhead. In
some cases 1t may be necessarv 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 1s radlated 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 1t 18 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 &s 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 pground 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 ot the car and to re-radiate it
to the antenna.

The coll 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 coll. Chevrolet is a good example. Cars with
coils mounted on the dash or on the bulkhead in the
driver’s compartment are 1likely to radiate to the
antenna.

Where the coil 1s mounted on the bulkhead in the
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 1s necessary, are Lincoln "8" and
laSalle 1932 models.

Coils mounted on the dash are difficult to move to
the motor compartment cue 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
it the coll were removed. Usually in the case of dash
mounted colls it is sufficient to shield a high tension
lead that runs from the coll to the distributor. The
most satisfactory way to do this is to slip a plece of
loom over this high tension wire, and then slip braided
shlelding over the 1loom, 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 mare
ef fective, but prevents leakage that mipht affect the
ignition system.

This shielding should be grounded to the bulkhead
at a point where 1t enters the driver’s compartment.
Some colls, however, are very violent radiators and it
is necessary to go further and partially shield the
coils themselves. This may be done best by placin a
Metal Shield Can (see Flgure 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 holc¢ the shield se-
curely in place.

Y — THISTED SHEE OF
= LAVTEPING BIND.

SNELY _SOLPERED
T coN

TIETR SHIELD

\
FEIMREY LERD

HISKN TENSON LERD

(Fig. A)
CONDUCTION AND RADIATION

Interference reaches the antenna through being in-
duced in wires that come clcse 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 1Is this type of interference
that it should be one of the first things checked when
interference 1s encountered. The best method of check=-
ing it {s 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 1t
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 1lead 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 1s grounded to a point on the frame that 1is
not carrying ignition currents. Various wires that run
in the motor compartment or near the coil will pick up
interference and carry 1t 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 passirg these with a .25 to a 1 mfd. 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 1is 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
shielc itself by 1its coming in contact with the dash,
which frequently carries violent eddy currents that are
induced in the wire.

For this reason it 1s very good practice to check
whether the interference is less or greater 1f this
shield grounds to the dash. If grounding to the dash
increased the noise it will be necessary to 1insulate
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 1231 and 1932 Chevrolets are excellent
examples of where it is often necessary to ground the
shielded: lead in to the metal trame at top of the car
and insulate it from the dhash.

Further steps may often be taken to reduce the
flow of these 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 1s 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 1is
being soldered.

ACCUMULAT IVE DISCHARGE

This type of interference 1s 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 connec-
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
distridbutor breaker points as part of the ignition sys-
tem. This mica condenser tends to make the paper con-
denser much more effective 1in 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 1s to be installed and try to decide which

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 1in mind
that the interference may be coming from 8everal 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-
1y 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.

X ok koK K

As a handy 1list 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

—

Apply suppressors to spark plugs and distribu-

or.

(2; Apply generator condenser,

(3) Re-route primary wire from coil to distribu~
tor, keeping it as far as possible away from
high tension wire.

(4) Connect Motorola Dome Lite Filter to dome
light wire at point where it enters' front
corner post.

(5) Shield high tension wire if coil is mounted on
instrument panel.

(6) Shield antenna lead-in wire from radio set to
top of rront corner post. Ground shield at
both ends.

(7) 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.

(9) 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).

(10) Bond where necessary all control rods and
pipes passing through the bulkhead.

(11) shield head of coil when mQunted on instrument
panel as shown in Fig, A

(12) Cover floor boards of car with copper screen-
ing.

(13) adjust spark plug points to approximately .028
of an inch,

(14) Clean and adjust primary distributor breaker
points.

(15) In cars having rubber motor mountings connect
heavy bond from grounded side of battery di-
rectly to frame of car,

(16) Connect a .50 to 1 mfd. condenser from hot
primary side of ignition coil to ground.

(17) If ignition coil is mounted on driver’s side
of bulkhead move it to the motor compartment
side using the same holes for mounting.

(18) Clean 1ignition system wiring. Clean and
brighten all connections. Replace any high
tension wiring having imperfect insulation.

(19) Ground metal sun visor and rain troughs 1if
necessary.

(20) Make sure hood of car is well grounded. Clean
hold-down hasps on both sides.

(21) Ground instrument panel and steering column to
bulkhead.

(22) when under~car aerial 18 used connect a .50

mfd. condenser to tail and spot light wires.

i
I
|
I
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TECHNICAL DATA PERTAINING TO MODEL 66 AUTO RADIO

CIRCUIT

The circuit is largely conventional but has some unique featurese. 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 foliows: One stage of tuned radio
frequency amplification, composite modulator and osclllator, 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 thai no A.V.C. results
until a certain signai level has been reached. This results in much higher
outputs at low signal levels then in the ordinary methods of A.V.C. since

the set i1s left in its most sensitive condition until reasonable power output
has been obtainede In the old methods of A.V.C. any input signal ati all
sterts to decrease the sensitivity of the set.

TUBES

The tubes used in the Model 66 represent the latest advence in the arte 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 cases, 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 degres
of control than heretofore.

The G=6C7 1s a double diode triode similar to the G=55 and G-75 types but
having an awmplification factor intermediate between theme It has the advantage

over the G-55 of having considerably more gain and has none of the power handling
deficiencies of the G=753.

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

“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 seriss has been re-
developed and enlarged to handle adequately the power demands of the receivers
The vibrator armature, though smaller in overall physical size, has a far greater
slectrical capaoity 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 beiween 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. Theres
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 voltiage 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 voliages 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 kilocxcles. 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 contirol are both controlled by the left hand knob while the tuning

is done by the right hana knob.

BOOSTER SWITCH

On Model 66 receivers bearing serilal number 16,000 and up a switch i1s 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 1is designed to be installed on PPN
the inside of the fire-wall behind the in- @{> )
strument panel, preferably in a horizontal | —
position and close enough to the steering - =
N @ //

column for the control cables to reach the \ N\ Y/
possible to install in & horizontal position A& /
shiould it be mounted vertically. Mount the ///\\7;j

receiver. Only in cases where it is im-
two adjustable brackets, one on each end of
the receiver, then determine the best looca-
tion for the receiver by holding it against /
the fire-wall, being careful to avoid inter- ///
ference with mechanical controls of the care || —
It may be necessary to reverse the brackets Fig. #1

10 accomplish this. After the best location

has heen determined, drill four holes using the template furnished with receiver
for marking their location. Figure #1 shows how the brackeis should look after
being bolted to the fire-wall. Before permanently bolting the receiver to the
brackets, the piug 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 furnishe
ed with the Model 68 receiver. The
volume control shaft has a slotted fit-
ting on one end while the tuning shaft

BUSHING ®4— "
VOLUME CONTROL CABLE - - HE

<3 “\\\\\\\\“‘\\\\\\\\\\“\‘\.
W
<30

SET SCREW D™/
SET SCREWS “F*
SET SCREWS “E"

is similarly provided with a key fitting.
To assemble the control unit the end of !
the volume control shaft with the slote [l
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.
Fig. #2 Then tighten the set sorew "A" so that
tha outer casing of the cable will be
secursly 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 binde-
ing. Binding might be caused by the cables being pushed too tightly into the con-
irol unite.

The left hand or volume control cable should now be connected to bushing No. 3
on the end of tne receiver. Pass the cable through the bushing so that the l
fitting on the end of the cable fits into the coupling on the volume control i
and the outer casing of the cable comes flusan with the inside edge of bushing |
No. 3. Tighten set screw "C" so that it will securely hold the outer casing. i

it with set screw "D". 1If the cables are properly connected they will cross.
Set screws "E" and "F* should not be tightened until the control unit and
cables are permanently mounted.

!

|

Next, connect in the same manner, the tuning cable to bushing No. 4, securing ”
|

[

Now mount the control unit on the steering column in the most convenient place.
Fasten drive cables secarely wherever convenient so that they will not i?t:r-
fere with operation of 4he 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-ad justing the bushings, this
condition should be remedied. After
control unit and receiver are mounted,
they should appear as in Figure #3.

Fig. #3 After the control unit and cables have
besen connected, the dial pointer should

be adjusted. This is accomplished 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 i1s reached, or for the stop to be reached before the pointer comes to
the end of the dial strip. 1In this manner the dial pointer is automatically ad-
Jjusted to indicate correct frequency readings.

BATTERY CONNECTION

The shielded battery cable should now be connected directly to the car storage
battery terminals, running the cable via the shortest possitle 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 batiery 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 1o 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 wires 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"
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CONNECTING ANTENNA

Some automobiles are factory equipped with

a rocf antenna. In this case, the antenna IN SCREEN ARDUND DOmE LT

should be checked to be sure it is not ANTENNA LEAD | SOLDER BOTHENDS OF scReEw;
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. 1If the roof antenna cannot be

used the Majestic running board antenna,

part No. 8585, which can be purchased through
your Ma jestlc distributor, is recommended and
1s 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 baitery cable. After ihe connection

ANTENNA LEAD WIRE & to the antenna has been soldered and taped, the
‘ //fﬁ#uf{%“cw"“”o" ) ﬁ{ shield of the lead-in and the antenna lead of
/-ANTENNA PLATE / 'S

connecticn and soldered to each other. Low®
capacity shielded antenna wire should be ussd if
it 1s necessary to lengthen the lead-in. When

a roof antenna is vsed the shielding should ex=-
tend two inches beyond point where antenna lead
leaves car body.

(’ the set should be brought together over the taped

OPERATING RECEIVER

The receiver is now ready for operation and should be tested to see that all
electrical connections have been properly made. The lefi hand knob on the
control unit actuates the “On" and "Off" switch and volume control. The first
fifteen aegrees of ihis 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 staticn selector. The knob on ihe lower left
front corner of the receiver opérates the tcne control and should be adjusted
according to the desire of the operator. The dial itc calibtrated in kllocycles
so that the frequency to which the receivar is tuned may be read directly from
the dial.

NOTICE - Best results from the receiver will be obtained if the car generator
i1s set to charge at a higher rate, in order to keecp 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 butions on the left end of the
receiver for the connection of an extra speaker to the receiver. This speaker
1s 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 fusese 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 containser.
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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 ihey
ghould be installed in the following aanner.

SPARK PLUG SUPPRESSORS

Remove one ai a iime, the high
tension lead from the top of each = !
spark plug; mount in its place a |
spark plug suppressor. Connect vsca0 f
the high tension lead to the ter- SPARK PLUG
minal provided for ii oa end of SUPPRESSOR

#4640 SPARK PLUG
the suppressor. Mount suppressor SUBGERE SSOR k
in horizontal position when pos-
sible. PFigures #6 and #7 show
the proper wmethod 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 leaads about two
inches from the plugs. Then Fig. #6 Fig. #7
screw one cut end of the wire into each end of the suppressor. Be surse of a good
contact. This type suppressor is shown installed in a lead in Figure #9.

SPARK PLUG

DISTRIBUTOR SUPPRESSOR }
Install the distributor suppressor in the center socket of ———\\\\\\\\ ]
distributor head, as shown in Figure #8, by removing the S22 ]

high tension lead which runs from the distributor head to I
tne coil and plugging the split end of the suppressor into

the distributor head, making sure of a good contact. In=- DISTRIBUTOR |
sert the high tension lead in the other end of the sup- i
pressor. 1If the car has a cap type distributor, the sup- !
pressor may be plugged %
in the coil or the screw !
type suppressor may be ( AT {

used, see Figure #9, In

cars having two coils, a Fig. #8 i
#5|99 SCREW-TYPE SUPPRESSOR  suppressor in each high tension lead is nec- ;
-SCREW SUPPRESSOR essarye Always install the suppressor as %
INTO END OF WIRE close to tne distributor as possible 1

Fig. #9

Fasten the lead of one of the .5 microfarad 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 tiie 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.

GENERATOR CONDENSER ,
v

94278 CONDENSER

GENERATOR




OFFICIAL AUTO-RADIO SERVICE MANUAL

GRIGSBY-GRUNOW CO.

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 ite Secure condenser to instrument panel (if it is metal) or to some
metal part being sure of a good ground connsction.

e
A typlical installation of this condenser is shown f”” _\
in Figure #11. Sometimes this condenser is more *r . pr— \

affective when attached to the dome light, stop

light or horn wires. Thne 8r is usually mecese
sary when the car is equipﬁ'ith a roof antenna.
This may be tried while the motor is running and —

\‘..(‘J)
the effect on the interrerence noted; the condenser e = {
bteing connectad to most effective peint. It may he CMeTaL oS

necessary in e2xtreme ocases to connect a condenser Fig. #11

to more than one of these pointis in order to obtain reception free from interfer-
SINC8e

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 ihe control head will very effectively suppress the dis-
turbance.

The above procedure should effectively suppress motor interfersnce in practical-
ly all installations. However, if thie 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 antsnna or by the
receiver itseif. 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. Ir it continues it is quite certain that part
of the noise is being picked up by the receiver iiself. If this is the case,
meke 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 plck-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.

Mt may be necessary 1o 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 - aboutl 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 1s mot 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.

63
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If the wotor 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.

IT 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 bresker points on the distributor, and replace it with a No. 14
shielded low tension cable, being sure not io 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 circuit which is posaibly 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 Jjust removing them from the
manifold will be sufficient. Be careful to keep the high tension lead as far

as possible frou 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 c¢r bulkhead, the high tension lead should run as direct
as possible to the motor compartment. This will sometimes necessitate drilling
a new hecld 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 coll 1s under ths cowl or buikhead, to move it into ths motor
compartment. Mount it on the motor block as close to the distributor as possible
and be sure that a good ground connection is meintained. If it is found
necessary to mount the coil over the motor, care should be taken that it is so
mounied as to stay sufficiently cool. New primary wires will be required and
shielded No. 14 low ternsion 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 R ESORT.

Iz 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-
ferencs. In assembling automobiles, often times paint or other substances

will prevent a good ground connection from being made beiween the various metal
parts of the car which form the ground circuit. These poor connections will

have nc apparent effect on the operation of the car. However, when a radio
receiver is installed, it is especially desirablse 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 cer. 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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#6641 .00025 COND. C-22

#10067 10 MFD. COND. C-12- - #5219 10,000 OHM RESISTOR R-9
G-6A7S MOD. & 0SC.— ﬁtooba 2,500 OHM RESISTOR R-8
#6242 .0005 MFD. COND. C-2| #5060 200,000 OHM RESISTOR R-lI
#8857 R.F. CHOKE COIL #9437 .03 MFD. COND. C-8
#6242 .0005 MFD. COND. C-20 #9437 .03 MFD. COND. C-I5
G-89 OUTPUT #7253 300,000 OHM RESISTOR R-5
\ #7259 250,000 OHM RESISTOR R-I2
#10004 TONE CONTROL 5 —r —ISNWW 250,000 OHM RESISTOR R-I13
- L % r ” &
) |0<m
}s > RECTIFIER
-] )
N v s o #10184 5 MFD.
: § G - Py COND. C-28
#9410 .005 MFD. COND. C-28% i
#9970 TWIN TIP JACK ASSEM. ! . ; -
- - . #10057 "A" SUPPLY
#10189 . MFD. COND. C 24 - CHOKE
i ¥ AN =
! #10135_R.F. BUZZER
b CHOKE
#10018 ANT. COIL &) o
#0014 R.F. COIL ! - - #7710 ADJ. COND.
! - - ’ o v = s 0
#7253 300,000 OHM | 7 .v p _ —#9977 'B8" CHOKE
RESISTOR R-{ ;
#9437 .03 MFD. COND.C-1 ” . L it. @ #9979 CONDENSER
G-6E7 R.F. AMP. —f=< - < ‘ 2 y AT SR
'Y ) g el #9985 MALE
RESISTOR R-10 ;o — pof-} —
#7498 50,000 OHM RESISTOR R-17 R _. #9981 COND. ASSEM. C-l0, C-13,C-14, C-16, & C-17
#7253 300,000 OHM RESISTOR R-2 #10101 FUSES -15 AMP.
6-6C7 2ND DET. & AUDIO #0184 .5 MFD, COND. €-30
#9437 .03 MFD. COND. C-2 #9984 BY-PASS COND. ASSEMBLY (-4 TO C-7
#1002)] O0SC. COIL ASSEM. - ] -#10285 RESISTOR 400 OHMS R-4

-G-6E7 I.F. AMPLIFIER

BOTTOM VIEW
MODEL 66 RECEIVER
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Each and every wire, rod or pipe that runs from the motor compartment through
the firewall into tiie body of the car actis as an antenna to radiate inter-
ference and should not be overlooked. 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, hora or horn tutton, tail light, spot light,
stop light or dome lights. 4ll connections to these items should be checked
to cee 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 morse 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.

== e e e

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.

(]
Any metal parts about the set making imperfect or intermittent contact with !

I

}

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

copper iubes, battery cables or the like should nct be allowed to rub on the |

'| radio container. Also, always make =zure that the chassis mounting bolts and t
the bolts that hold the brackets are securely tightened so that there will be

no possibility of the contacti resistance to ground changing. ‘

interference, write in detail to the Majestic distributor in your territory or
to the Grigsby-Grunow Company.

VOLTAGE TABLE FOR MODEL 66 AUTO RECEIVER

!
f
} If the foregoing information is insufficisent to give cuppression of motor
i
|
1

PLATE VOLTS SCREEN VOLTS || CATHODE VOLTS GRID VOLTS
| B2¥ery Jyotts | 5.5 (6.3 | 745 | 505 6.3 ] 7.5 5¢5 | 643 | 7.5 | 5.5 | 6.3 | 7.5
- Terminal)
| R. F. (G-6E7) | 182 [217 {256 | 88 | 99| 109 || 8.0 | 9.3 |12.5 | 8.0 | 9.3 12.5
| c-6a73 Det. 162 | 217 |256 | 88 | 991109 || 2.7 | 3.4 | 4.2 || 2.7 | 3.4 | 4.2
| Osc. 88 | 99 [109 N A i = - || 7.0% 8.0% g.o»
i

I. F. (G-6E7) 182 | 217 | 256 88 99 | 109 B8e0 ]| 9.3 | 12.5 8.0 9.3 [12.8

| Audio (G-807) 51| 60| 61 - -

Total Battery

otherwlse statede.
Drain (Amps) 6e15 7.25 8450

Output (G-89) 177 | 209 | 248 184 | 218 | 257 - - - R3¢0 [27.0 |35.,0 ‘
i
Battery Terminal Volts 5.5 6.3 7.5 * Measured with 300,000 ohm meter. i
B+ to B- (Volts) 216 261 322 All voltages measured with no input signalg
i
B+ to Ground (Vvolts) 184 218 257 All voltages tc ground from socket unless i
‘
|

R ——————
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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 tubes
removed from their sockets, volume control turned to maximum clockwise posi-~
tion, and the speaker connected in the circuite

TERMINAL | RESISTANCE IN IF RESISTANCE DIFFERS GREATLY FROM VALUE SHOWN,
NUMBER OHMS CHECK THE FOLLOWING:
1 21 Primary of antenna coil
2 700,000 Secondary of antenna coil, R-1, C-1, R=5, C-8 and R-8
3 0 Ground connection
4 ¢135 Primary of vibrator trans., Field Coil, C-30, C-28, C-27
and C-29
5} 400 R=4 and C-7
6 0 Ground connection
7 Same as #5
* 8 10,000 R-10
9 112 Primary of R.F. transformer
10 700,000 Secondary of R.F. transformer, C-2 and R-15
11 Same as #4
12 0 Ground connection
13 250 R-2 and C-4
14 50,250 R-17
*15 10,000 Secondary of oscillator coil and R-10
16 Same as #8
*17 83 Primary of 1lst I.F. traunsformer
18 700,000 Secondary of 1st I.F. transformer, C-3, and R=3
19 Same as #4
20 0 Ground connection
21 Same as #5
22 0 Ground connection
23 Same as #5
24 Same as #8
*25 165 Primary of 2nd I.F. transformer
26 Same as #4
27 0 Ground connection
28 1250 S8econdary of vibrator irans., C=-26, C-25, R.F. buzzer
choke, and "B* filter choke
29 0 C-18, C=-19, C=-5 and C=6
30 Same as #28
31 0 Ground connection
32 210,000 c-10, R-7, R~-9, C~14 and C-13
33 Same as #4
34 0 Ground connection
35 12,500 R-8, R-9, C-1l2, C-13, C-14 and C=-10
36 100,284 Secondary of 2nd I.F. trans., R.F.C., R=6, C-11, C-9 and C=-10
37 Same as #36
38 0 Ground connection
*39 200,035 c-20, C-R1, R.F.C., C=15 and R-11
40 500,450 R-13, R~1l2, C-16 and "B" filter choke
41 Same as #4
42 0 Ground connection
43 0 Ground connection
- Same 85 43 GRIGSBY - GRUNOW CO.
*45 0 Connections
46 43C Primary of output transformer
47 0 Ground connection
48 Same as f4

Due to menufacturing tolerances on carbon resistors, the values given above may
be expected to differ plus or minus 15 per csent.
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CONTINUITY AND RESISTANCE CHECK OF SPEAKER FOR MODEL 114 RECEIVER

@

—

@

!

@

Note - 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 8 411 short circuit
to sach other Wiring between points
13 to 4 Short circuit Fuse
3 to 11 Short ecircuit Wiring
7 to 9 Short cireuit Wiring
*12 to 13 Open Short in ".." cable
10 to 8 1-1/2 ohms Speaker cone voice coil
9 to 8 6 ohms Speaker field coil

COMTINUITY AND RESISTANCE CHECK OF CONTROL UNIT FOR MODEL 114 RECEIVER

Resistance in If results differ greatly from value showm,
Terminal Number Ohms check the following
l to 3 0 to 250,000 R9, volume control
3 to 4 Short circuit Wiring in plug
2 to5 Short switeh "on"
Open switch "off" [On and off switch
¢ to 3 Low resistance pilot bulb

* #12 Shielded lead of
battery cable,

#13 White lead of battery
cable
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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 operation
of 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 fourd that on locall

reception, only a small degree of increase in volume will be sufficient to obtain normall|
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 circuitj
across a resistor, the negative potential of which is applied to the grid of both the
termediate frequency amplifiers to control their amplification.

By having the receiver equipped with an efficient Automatic Volume Control system, the re-
cepvion will not completely disappear when passing under a grade crossing or over a steel
bridge, nor will it gradually diminish when traveling away from the station broadcasting
the 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 Receiver 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 ls the first assembly of its kind to be housed in
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 for
the vibrator, thereby increasing its percentage of efficiency to a high degree.

The vibrator is so designed that when commecting to the battery, it is not necessary to
consider the polarity or 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-Mute

Power 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, dynamic
speaker 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 tu 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.

ANTENNA LEAD
GROUND~__ D’ l
g _

o

VOLUME
CONTROL 1

SELECTOR
CONTROL

ELECTRICAL

S

> CERNS
ST

£
N

N
N

L RECEIVER
\\
BATTERY CABLE ——eff
d CLAMP

NG

A
7,

|
Fig. 1 t

fDue to the simplicity of installation of the MAJESTIC Model 116 Auto Radio, only a fev
litools are necessary, such as screw driver, drill, wrench and pliers. The receiver is als
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. 4ll the necessary
lcontrols are located on the control unit which is easily within the reach of the driver or
flother occupants of the front seat of the car. The set is turned "on" by means of a small
flkey which may be removed, if desired, after turning "off" the receiver, thus acting as ar
llertective 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

lipart of the control unit.,
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INSTRUCTIONS FOR INSTALLING

MOUNTING RECEIVER - The receiver must be installed on the inside of fire wall behind the
instrument panel either in a horizontal or vertical position. Mount the two brackets, which
are adjustable, o6ne on each end of the recelver,

then determine the best location for receiver by
holding it against the fire wall being careful

> o ’ "/
to avoid interference with mechanical controls of @§:127/ \
the car. It may be necessary to reverse the //Z:__gﬁ-—~—

=

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. Néxt, 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 mount ing
bolts and the chassis mounting bolts.

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 1in the
metal of the steering column. Fasten the cables securely to prevent interference with any
mechanical c¢ontrols 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-
1s1b1e route - preferably the channel of the car chassis. Keep this cable out of the motor
jcompartment and away from all high tension leads using the clamps furnished with <the re-
ficeiver for grounding the shielding at as many points as possible. The shielding is to be
chonnected to the grounded side of the battery and the two wires emerging from the shielding
rare both connected to the hot side. The polarity of the battery need not be considered
=when.maklng these connections. When making the ground connections, scrape away any corro-
flsion, 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.

1

||

(|

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
'effectlvely, however, it should be checked to make sure that it is not grounded in any way.
JA test for ground can easily be made by touching the antenna lead-in to the hot side of the
jlstorage 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
i

is not equipped with an antenna, one has a cholice of installing two dlfferent types of
lantennae; namely, the running board antenna or the roof antenna.

|
]
|
{
|
|
1
ll
[

fiRunning Board Plate Antenna - For ease of installation and minimum requirement of time the

WMajestlc #8585 Running Board Antenna is recommended and may be purchased from the Majestic
fiDistributor in your territory. The Majestic Running Board Antenna comes complete with
il (nstructions for mounting and is shown completely installed in Figure 3.
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{
|l SOLDER EDGES OF CLEARANCE HOLE
il

i

ANTENNA LEAD WIRE & IN SCREEN ARQUND'DOME LIGHT

FLAP TO PLATE CONNECTION / 7

ANTENNA FLAD ARG MO0G SOLDER BOTH ENDS OF SCREEN,
/-Ann:mu PLATE / 2y :

Mounting of Running Board Antenna

Fig. 3 Fig. 4

IRoof Antenna - For efficiency and best results for distance reception,a Roof Antenna should
jibe 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,
Iworking 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
1removing the moulding on both sides that runs from the front of the car to the back of the
firear 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-
fl Lining 1f 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 1last bow
used. About 60 to 75 feet of wire is sufficient. Be sure to kKeep 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 1s
§l kept at least three inches from any metal part of the car and the dome light. See Figure 4
\Whlch shows how this type of antenna should be installed. A stranded copper, rubber and
x | cotton covered lead-in wire should then be soldered to the front corner nearest the re-
lceiver 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-
i lining strip is fastened.

| Tops With Wire Construction - The headlining is removed by following the same procedure as |
labove. 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 enoughI
f to hold the center portion of the mesh up and to prevent the top from sagging. A 1ead—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—l
I 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.
1|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 reamlng‘

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 |
flbraces 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 |
H bows and quarter deck pads. Use a #18 stranded rubber covered copper wire (about 75 feet)

i |
il
§
LL—
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starting at one corner and tacking securely in place: Then sew the wire to the aquarter
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. Theni

fl 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 thé back]

8l 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
lelectrical connection has been soldered and taped, the two shieldings should be telescoped
(one run over the other) for about an inch or two and soldered together. Next, a large
lsized wire or piece of shielding should be soldered to the shielding of the antenna leadf
where it leaves the chassis and to the lug on the right rear side of the chassis container
and then grounded to the firewall. A1l 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 1s only
necessary to shield the lead-in to a point about two inches beyond where the lead-in enters
il the door post or windshield post. If the lead-in to the roof antenna is not protected Dby
{ 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 walt approximately one-half minute before being able
l 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 Kknob
until a signal is heard. Adjust the small control knob until the desired volume 1is 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 moter 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 *463%5322BQUG
l provided for it on end of the sup- 7
pressor. Mount suppressor in
horizontal position when possible.
Figures 5 and 6 show the proper
method of 1installing spark plug
fsuppressors. On some cars such as
the Buick, Franklin ard Nash,screw
Lype suppressors, Part No. 5199,
i 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 Fig. 5 Fig. 6

SPARK PLUG |
SUPPRESSOR

SPARK PLUG

SPARK PLUG
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il being sure of a good contact. This
;type suppressor is shown installed

tﬁin a
El

L
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lead in Figure 7.

il DISTRIBUTOR SUPPRESSOR -
il the distributor suppressor in the
il center socket of distributor head,
fas shown in Figure 8,
the high tension lead which runs
ll from the distributor head to
fcoil and plugging the split end of Fig. 7

*5122
DISTRIBUTOR
SUPPRESSOR

DISTRIBUTOR

\

Fig. 8

# condenser to the storage battery side of the ammeter. This
usually 1s the terminal that has only one wire connected to
it. Secure condenser to instrument panel (if it is metal) or
il to some metal part being sure of a good ground connection. A
il typical installation of this condenser 1is shown 1in Figure
1

Install

by removing

GRIGSBY - GRUNOW CO.

!iinto each end of the suppressor N
(]

ORI N S
RO A % ﬂ%ﬁ%ﬁ#&ﬁﬁﬁ”ﬁ@ﬁ%&ﬁ

#5|99 SCREW-TYPE SUPPRESSOR

—SCREW SUPPRESSOR
INTO END OF WIRE

the

the suppressor into the distributor head, making sure of a
good contact, 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 1is 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.

AMMETER CONDENSER - Fasten the lead of the other .5 microfarad

0. Sometimes this condenser is more effective when attach-

ed to the dome light, stop light or horn wires. This latter-
]1s usually necessary when the car is equipped with a roof +5278 convensen-
Jantenna. This may be tried while the motor is running and

|uhe effect on the interference noted; the condenser being

lconnected to most effective point. It may be necessary in ‘\
GENERATOR

| ox treme cases to connect a condenser to more than one of
these points in order to obtain reception from interference.

l

Fig. 9
The above procedure will effectively suppress motor in-

i
1

|
|
il
i
I
I
1

terference in practically all installations. However,

z if this does not hold true, it may be necessary to ap-

AMMETER 5

P Plete suppression is obtained.

Ply one or more of the following methods before com-

First, determine whether the radiation is picked up by
the antenna or by the receiver itself, This can be

CMmETAL DASH

_nnm“mﬁf"“"'}\gﬁf% done by grounding the antenna lead as it leaves the re-

ceiver. 1f the motor interference stops, one may be

i
|
I

icase

Fig. 10

sure that it 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

make sure that all ground connections are clean and tight. If the instructions for
1nsta111ng the receiver have been carefully followed and all wires of the radio set have
1been kept out of the motor compartment, there should be no receiver pick-up. In the event

iof antenna pick-up of motor 1nterference the following suggestions are made to eliminate




iiPeen the rotor. It may be necessary to reduce the gap between the rotor arm and contacts
;Iof the distributor head. Extreme care should be used in this operation to prevent harming

I
i
!
i
!

jl some cases, where the rotor is badly worn, it may be best to substitute a new one.

§ I the motor interference still continues, it may be well to determine the source. This
flcan 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,
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11t These suggestions should be followed in the order in which they are given and the
motor started and tested for interference after each step.

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 1is Jjust sufficient |
clearance - about .004%, The rotor must not be allowed to touch the contacts. If there is
l 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

| 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 1leads. The shielding
must be grounded in at least two places. All ground connections must be as short as pos- |f
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 |
jmanufacturer 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

llas possible from the receiver. If after moving the wires, the interference continues, the

h high tension lead should be shielded. Care should be used when shielding the high tension

il 1ead to prevent the current from leaking through to ground. To prevent this first cover
ll the high tension lead with loom, then run this shielding over the loom. The shielding must
flbe grounded in at least two places (to the coil and motor block or high tension manifold).

lWhen the coil is under the cowl or bulkhead, the high tension lead should run as direct as

”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

|

|
|

ipossible to the motor compartment. This will sometimes necessitate drilling a new hole
fabout cne-half inch in diameter in the firewall or dash.

ll the motor block as close to the distributor as possible and be sure that a good ground con- |
.nectlon is maintained. If it is found necessary to mount the coil over the motor, care |
ishould 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

lrun these wires close to the high tension lead, but ground them well. ONLY MOVE THIS COIL
AS A LAST RESORT.

i

|
JIn a number of cases,the establishing of a good electrical contact between the motor block, H
jfirewall 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 i
parts of the car at the same ground potential. This is accomplished by connecting together ;

fwith 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 i

fithe 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
'1nto the body of the car acts as an antenna to radiate interference and should not be over=j
ilooked. 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 ofg
vithese 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
Isame as other wires or rods.

the noise being heard in the receiver willl be caused by loose wires at
stop light or dome 1lights.

"and all wire connections are tight. .Sometimes the connécting of a, Part #8278, .5 mlcro~\
|farad condenser to the hot battery lead feeding one or more of these accessories will have\

la decided effect on the ignition noise. This is especially true of the dome 1light wires
ll wnen a roof type antenna 1s being used.

lAny 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
lthe instantaneous change in resistance of the receiver to ground that occurs when another
lground conductor touches or is disconnected from the recelver.

To guard against the possibility of such noises, choke wires, speedometer cables, copper
fl tubes, battery cables or the like should not be allowed to rub on the radio contalner.;

Also, always make sure that the chassis mounting bolts and the bolts that hold the bracketsl
lare securely tightened so that there will be no possibility of the contact resistance toff
ll cround changing.

#l If the foregoing information is insufficient to give complete suppression of motor inter-‘
8l rerence, write in detail to the Majestic distributor in your territory or to the Grigsby: f§
lGrunow Company. {

|
{
i
l

!
|
i
l
|
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#9367 VIBRATOR ARMATURE ASSEMBLY

Fig. 11
DURO-MUTE POWER UNIT

l The Duro-Mute Power Jnit of the MAJESTIC Model 116 Auto Receiver is completely housed in
l,the targe metal container located at the extreme right of the receiver (see Figure 12)..
iDo not tamper with this unit unless it has proven defective by causing a gradual decrease
in plate voltages and power output.

|
i
k Should it, at any time, become necessary to inspect or replace the vibrator armature asseme
® 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 1loosening
the clamping screws and sliding it off the supporting brackets.

iUnscrew 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 fol inspection or replacement.

{

):WARNINGE

{iDo not file the contacts or tamper with any of the adjustments on the vibrator armature

f
1
1
{
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lassembly. This unit has been carefully adjusted at the factory for utmost efficiency
| any changes will seriously affect its operation,

The guarantee on the receiver will become void if the above warning is not followed.

If the vibrator armature assembly is known to be defective, remove it by disconnecting
necessary wires and unscrewing the four large screws marked "A" in Figure 11.

Replace with a new part #9367 vibrator armature assembly,

If there was a spacing washer under each of the screws at "A", they should not be used when
the vibrator armature assembly is replaced with a new one.

Replace the Duro-Mute Power Unit cover, being certain that is fits snugly and properly sup=

ports the filter choke clamp.

Reassemble the outer container and speaker to the chassis and replace the bottom cover.
Solder the speaker leads as indicated in Figure 12.

Assemble the flexible drive cables to the drive pulley so that with the tuning dial rotated
to Zero, the condenser gang will be completely unmeshed.,

| Turn on the receiver and test for proper operation over the entire tuning range,also noting
that the drive cable operates smoothly and corréctly.

Replace cover and assemble receiver to firewall.
CAUTION' Be sure to tighten all nuts and screws securely.

VOLTAGE CHART FOR MODEL 116 AUTO RECEIVER

PURPOSE PLATE SCREEN CATHODE SUPPRESSOR
TUBE IN CIRCUIT VOLTAGE VOLTAGE VOLTAGE VOLTAGE

1st Detector
G57A-S Oscillator 110 110 15

1st I.F.
G58A-S Amplifier 180 90 3.5

ond I1.F.
G58A-5 Amplifier 3.5

2nd Detector
and 1st Audio
Amplifier

Power

G89 Amplifier

G6-75 Rectifier Soo .o 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

:to 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

SPACE-CHARGE GRID OF 15T A.F TUBE
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Stand

Top Construction and Factory Antenna List

Top Coustruction Antenna
Lead-in
Car Wood | Poultry | Wire | Poultry |  Location
Slat | Screen Screen

*Auburn ........ Vo
Buick............| V [ ... 425 Hbboacs alBocmkCe XL
Cadillac.......... W e ocpoen Vo Front rt. post
Chevrolet........ \ N R, I i 01~ BRER el |- E V-
*Chrysler .... .. Imp. 80|All others |Imp. 80|All others | Front rt. post
X COTANxele o oo o | L1 s L7 Eorotots ¢ e L e | el 3 e ok B ool
*DeSoto ...l ' A Front rt. post
*Dodge .........|.... .. VA i a1 \' Front rt. post
*Duesenberg - ...l ... loeee. L. Specia|l Bodies [..............
Durant..........[....... L /AN | g W PP (R
*Essex ...... ... ABEIC ove 112 1olelo1e 01~ m oo Mmoo ool [l SR = e el b
Ford A ........0....... Vo hoen g ifamen nae el oo N
Ford 1932 ......[ ...... A v No lead in
*Franklin .......|....... vV | \' Front rt. post
Graham.......... N R RB5a000d IETtao | Foas £ a e R aBa e
*Hudson ........ Fabric |Club Sdn.|.......[......... S,
Hupmobile.......|....... VO et |t o i DL L - B 1
Jordan......... ... ... .. Voo e L e
LaSalle.......... A N SO Vol Front rt. post
*Lincoln ........[....... V  |TopsarleCleared |..............
Marmon.........|{....... Voo v Front rt. post
*Nash ooooeeooooen i, V | Front rt. post
Oldsmobile.......[.... .| .o [
Packard..........|....... Voo e
Peerless..........[....... \'A \Y Front left post
*Pierce Arrow .. .[.... .. v ool \ Front rt. post
*Plymouth ......|....... A AL v Front rt. post
POnTIaCH g S 1LLE atm |l o 3 e | 5 s S R ke s 5 1 Tl o
*¥Reo .. ... LSRR | A Front rt. post
Rolls Royce ... ..o ]ooeeei]oeeidona i iove it
*Studebaker . ...[....... v i Front rt. post
SEUtZ o 1o e ] | E s pntemm| ol s i o  emil e Cisme e el B £ e
Willys-Knight. .. .| ... .. oo e

Tm;’il;};:s: cars can be ordered from the car factory equipped with Phileo

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 factories 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.

lard Installation Procedure

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 thia
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 sldes 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

e e i
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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 vour 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 1s 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 ean 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-

91
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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 3g-inch drill. This ean 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 he 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 7{g-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. 1t 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 3g-inch beyond the
hole that is to be used. Ream out the hole to
1} -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.
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The volume control and switech 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 614 by 87 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
T0 BE AEMOVED WHEN USED WITH

gnnunu LEAD
w

T0 AGREE WITH GROUNDING
ON_CAR BATTERY

Fic. 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-+4" 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 cbserver, 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 ti.e 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+4-” 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 B4 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 B4 Screen terminal also. This terminal
now becomes “B—". Connect the blue-white lead
to B+ High Voltage terminal and the green-white
to B4 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 1014 x 83 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 34-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 l4-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 B4+671%
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 distributorin 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—AQuite 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 witl the operation of choke rods, ete.

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 conuect 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 ® 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 L.F.
condensers. These are and @ respectively on
figs. 3 and 5 and @ 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 adjustinent 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—A fter the detector oscilla-
tor has been 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 @ on
figs. 3 and 5 and G 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.

L
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Model EA Dynamotor Wiring Diagram

~—{J B+ SLREEN

{3 B+ HIGH VOLTASE

120000 0nm 20000 OxM

> i {3 A-

+—e— As
A

ALTERNATE CROUND 10 SUIT
GROUNDING OF CAR BATIERY

Fic. 2

Table 1—Resistor Data

Nos. on Figs. Nos. on Figs. Resistance Catior S
3 and 5 4 and 6 (Ohms) Body Tip ! Dot
p———=
® 2.7 wire resistor
@ 7 « {3
B 30 «“ «
@ = 2925 « “«
.. ®@ @ 500 4 “
@ 700 “ « '
® ® ® ® 5,000 Green Black Red
. @ @ 20,000 Red Black Orange
@ ® 50,000 Green Black Orange
® @ & ® @ 99,000 White White Orange
® @ & 490,000 Yellow White Yellow
Table 2—Condenser Data
Nos. on Figs. Nos. on Figs. Capacity Color
3 and 5 4 and 6 (Mfd.)
&) .00025 Yellow
@ .0007 White and Yellow
® .. .001 Green and White
.. ® .00125 Blue and Orange
® ® .002 Blue
® ® .01 Black Bakelite
® ® ® .05 Black Bakelite
@ .25 Metal Can
, ® 25, 5 Metal Can
See Note 1 25, .25, .5 Metal Can
.. 25, .5, 20.0 Metal Can
e e — e e e
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PHILCO RADIO & TELEVISION CORP.

TRANSITONE INSTALLATION

and SERVICE BULLETIN FOR MODELS 7, 8 and 12

Models
8-12
Figs. Nos.
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Replacement Parts Models 7, 8 and 12

Description Part No.
Resistor (5,000 Ohms)........ 6096
Antenna Coil . . ........ . .... 04348
Resistor (99,000 Ohms)....... 6099
Tuning Condenser Assembly. . .04308
Condenser (.05 Mfd.)........ 3615-AG
Condenser (.05 Mfd.)........ 3615-AN
Compensating Cond. (Part of

Tuning Condenser) . .......

Condenser (.05 Mfd.)........ 3615-AE
Resistor (500 Ohms)......... 6977
Detector Transformer........ 04509
Compensating Cond. (Part of

Tuning Condenser). ........
Resistor (2.7 Ohms).......... 6511
Condenser (.25, .5 Mfd.)..... 04959

See Note 1 (.25,.25, .5 Mfd.).. .05622
Condenser (.25, .5, 20. M{d.)..04354
Compensating Condenser.. ... 04000-A

Oscillator Coil............... 04508
Condenser (.0007 Mfd.)...... 4520
Resistor (5,000 Ohms)....... 6096

Compensating Cond. (Part of
Tuning Condenser)........

Compensating Condenser.... . 04000-R
Condenser (0007 Mfd.)...... 5863
First L.F. Transformer .......04352
Condenser (.05 Mfd.)........ 3615-AK
Resistor (490,000 Ohms)..... 6097
Compensating Condenser. ... . 04000-D
Resistor (500 Ohms)......... 9042
Resistor (225 Ohms)......... 6107
Resistor (20,000 Ohms)....... 6650
Resistor (20,000 Ohms)....... 6649
Second I.F. Transformer. . ... 04353
Resistor (99,000 Ohms)....... 6099
Resistor (99,000 Ohms)....... 6099
Compensating Condenser.. ... 04000-A
Condenser (.00025 Mfd.)..... 3082
Resistor (490,000 Ohms)...... 6097
Switch (See Note 2).........
Condenser (.00125 Mfd.)..... 5886
Condenser (.001 Mfd.)....... 5215
R.F.Choke................. 04342
Condenser (.00125 Mfd.)..... 5886
Condenser (.001 Mfd.)....... 5215
Cogdenser (.25 Mfd.) See Note
Resistor (50,000 Ohms)....... 6098
Resistor (50,000 Ohms)....... 4237
Audio Choke................ 6602
Audio Choke................ 5930
Condenser (.01 Mid.)........ 3903-Y
Volume Control (Note 2)..... 7322
Volume Control. ............ 6109
Input Transformer........... 6582
Resistor (700 Ohms)......... 6443

Models
8-12
Figs. Nos.

®e® 0®e®® L

®

Model 7
Figs. Nos.

®® ©®® ©®O®® ¥

Description Part No.
Pilot Lamp................. 4567
Resistor (7 Ohms). .......... 5110
Condenser (.002 Mfd.)....... 6583
Tone Control. .............. 05366
Output Transformer......... 2565
OQutput Transformer......... 2598
Cone and Voice Coil......... 02823
Field Coil Assembly (6V)..... 02794
Resistor (30 Ohms). ......... 7155
1Amp. Fuge................ 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
Koobs........c.covnennannnn 5166
Receiver Housing............ 6058
Speaker Housing............ 2710

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. . ............ 1L-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... .. .. ... ... ................ 8355
120" Tuning Control Shaft.. ... ................c.ccvonn.. 6356

NOTE 1—1In some Receivers, 04959 is replaced by 05622, is omitted and a .25 Mfd. section of 05622 is used in its place.
NOTE 2—S8witch @, in fig. 4 is integral part of volume comtrol @), part No, 7322,
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PHILLCO 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.
I’he 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
cconomy, reducmg 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 naw 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 be made in
only a fraction of the time formerly required.

THE NEW MODEL 6F

T'he Model 6 with the latest improvements becomes the
Model 6F. T'he new features are entirely for vour benefit,

Greater ease of installation and service is accomplished,
cutting the installation time practically in half.

I'he Model 6F is now a two-piece unit instead of hav-
ing the customary three pieces. The new improved full
wave EI' 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 batters
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” batterv 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 be
exposed to water and dirt. The installation is easy, but 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 3, 6, 7, 8, 9, 12
Philco Transitone Receivers

|
|
%i
|
|
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il H*;R SIDE OF “ATBATTERY
SROUNDED 10 CASE - (FRAME
0F CAR.)

FILTER CONDENSER 30-4017

@® 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 mifd. 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
@ on Figs. 1 and 2

This condenser consists of two sections, a 4
mifd. 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.

Froms s s e —cs——— TR an

RECTIFIER L
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v ‘e
#2
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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.
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MODEL EF FULL WAVE VIBRATOR
(Used With Model 6F Receiver)

. 2

S84 =

Ih=

Be /a0  On\RELAY
GROUND\2O O /BATTERY

QUTSIOE VIEW OF PLUG -

3 TO SWITCH OR RELAY
- TO SWITCH
_ Fic. 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

main battery lead. Terminal 2 is the cable shield. Terminal 3 is
connected 1o 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.
(®—Condenser (.5 mfd.). .. 304015 ondenser (006 mfd.). ... ...... ... ... ... 30-1002
R. F. Choke (Low voltage) ................. 32-1083 Condenser (4 mfd.; 8 mfd.). .. ... . ... . . . . 304010
Condenser (.5 mfd.). . Y iy 304015 o—TI'ilter Choke. . ... .. ... .. R N 32-7026
(9—Vibrator. . N sarcerin . N 38-5036 @—R. F Choke (High voltage). . ... ... .. .. . . . .. 32-1078
(& —Resistor (200 ohms) ......... e 7217 b
(&—Resistor (200 ohms) .. ... . . ... .. ... 7217
@—Transformer. . ... ... ... ... ... .. .. ...... 32-7030

MODEL 5 PARTS LIST
No. on Fig, No. on an
laod2 Description Part No. 1and 2 Description Part No. |
(O—Antenna Transformer. ........... . o 32-1084 ::R F. Choke (Low voltage).. ... ............. 32-1083 i
(@—Tuning Condenser. .. ......... ... ... .. . 31-1019 Condenser (.Smfd.). ......... .. .. .. ... .. .. 304015 i
@®—Condenser (05 mfd.). ... ........ .. ... ... 304020 @-—Condenser (.05 mfd.). ... ... ... ... ... . .. 30-4020 j
(&—Filter Condenser (.25; .25;.5;20mfd.) .. .. 304017 @—Resistor (200 0hms). . ... ... .. . ... .. ... 7217 !
(®—Resistor (200 0hms). . ..... .. ... .. .. ... 7217 @—Vibrator. . . ..... ... . ... ... ... .. .. .. .. . 38-5036 ;
(e—Resistor (1300 ohms) . ... .. ... . . .. . 8267 @—Resistor 200 chms). .. .......... ... ... .. .. 7217
0 Oscillator Coil . . . ... ... ... . . 32-1085 —Transformer. . ... ... ... ... .. ... . .. ... .. .. 32-7030
(®—Condenser (.00025 mfd.). . .. ... ... 3082 @-—Condenser (006 mfd.). ... ... ... .. ... .. .. .. 30-1002
@—Resxstor (15000 ohms). . ........... ... .. 6208 ®@—Condenser (4 mfd.; 8 mfd.).......... ... . .. 30-4010
@—Padder. . .......... ... .. .. . 04000-S @—Filter Choke. .. ... ... ... ... .. .. ... .. ... . 32-7026 :
@—Padder. . ........... . . . .. - 04000-J @—R. F. Choke (High voltagc). . 32-1078 !
@@—First I. F. Transformer. . . ... .. ... .. . .. 32-1086 @-—Resistor (250,000 ochms). .. ... ... ... ... 4410 ik
@—Padder. ... ... ... ... ... ... .. . . ... 04000-Y Control Shaft (Tuning). .. .. ... .. .. ... . .. 28-8006 1
@9—Condenser (Smfd.). .. ... ... ... . ... 304018 Control Shaft (Volume)......... ... .. ... .. .. 28-8007
@—Resistor (1,000 ohms). ... ..... . .. ... 33-3017 T e K L e iy PPy 34-3006
@9—Resistor (10,000 ohms) . .. ... ... .. .. ... .. 4412 TSI Tub e ¢ o e AR B LR & el o m el ELn s 8002
QD=-Padder. ¢/: 2. voaf 5omie b e i gl 04000- D 78 Tube s e s h e o 2 i 8B i 5 e e 8315
@—Second I. F. Transformer. .. ... .. .. ... .. 32-1087 41N Tube S E R = S v 1o n e e e
@9—Resistor (1,000,000 ohms). . ..... .. ..... .. 4409 84/ Tubel « adits - Mie. o im . re 08 ms e 34-2001
@—Padder. . ... ... ... .. ... . ... . ... .. ... 04000-M 6A7 Tube. ... ... ... .. ... .. ... ... ... .. .. 34-2002
@—Condenser (OS mfd.). . ....... ... . .. ... . 304020 Dial. ... 27-5006
23 ondenser (.00025 mfd.). ..... ... .. . . 3082 Antenna Lead . . . ... ... . .. . . . . ... ... .. .. 1~1594 )
ondenser (0005 mfd.). ... . ... . ... . 3910 Battery Cable (Bat.end). .. ... ......... .. 38-5124 ﬁ
2—Resistor (100,000 ohms) o 6099 Battery Cable (Rec.end). ... . .. ... . ... . . .. 38-5123
@—Volume Control and Switch . 33-5009 Fuse Housing. . ... ... . ... .. . . . ... ..... .. 28~1269
Resistor (32,000 ohms). . .. ... .. .. ... . . 3525 Male Cap (Fuse)............ . .. ... ....... 28-1270
z)—Resistor (250,000 ohms; 3768 Contact (Fuse). ...... ... .. ... ... ........ 27-7133
289—Resistor (500,000 ohms 6097 Washer. au - o migmiamt Blo e a bl S 27-7132
Resistor (700 ohms). . ... ... ... . ... 6443 Spring. . ......... . .. R EELLE R 28-8009
Resistor (400 ohms). . ....... ... .. .. ... 33-3016 Fuse Insulator. ...... .. . ..
)—~Condenser (006 mfd.). . .... .. .. ... .. 30-1002 Antenna Male Cap. ... .. ... .. ... .. ... ...
>—QOutput Transformer. . ... ... . . .. . . 32-7005 Contact (Antennag .........................

ONEL e f A et e e 36-3027 Spark Plug Resistors. . ... ... ... ‘
p—Field Coil. ... ... .. 5 0 B o FVar ¥ o o o o ol ol 9013 Dist. Resistors. ... ....... ... ... ‘
>—Pilot Lamp........ .. .. .. .. .. . . o 6608 Screw Type. .. ... . ... i

®—Resistor (7ohms). . ...... .. ... . ... . ... 7155 Interference Condenser (1 mfd.). .. ... .. ... .. 4522 '
@—Fuse, 15 A.. ... ... .. ... .. 7227 Interference Condenser (34 mfd.). .. ... .. ... 30-4007 !
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MODEL § 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 nrake 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 hate one, the new Philco
Signal Generator 048.

Note.—United Motors Service Stations, see U. M. S.
Service Manual.

The intermediate {requency 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 1. 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 thé next two adjustments.

Padder 17. This is the second 1. F. primary condenser.

Padder 20. This is the second 1. 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 = terminal for control, connecting to the control
relay.

-}-B terminal, 180 volts to 200 volts for the “B” lead
to the Receiver.

INT+B 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 cf 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 “B4"
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+" screen terminal.

This additional change must be made on all Model EA
dvnamotors having the 3615-AZ condenser connected to’
“B4-" 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. 0SC. TO SCREEN-3-36 TUBES

fead %%D “_[I(_@

¥ | SN, vl
L 1@ |
- | i

Fig. 1 Fig. 3 +220V.
= DYNAMOTOR

36

M
Q

.||H

‘_® 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
lead from terminal 04«(?00-A become 04000-X and 04000-] respectively. The 6000 ohm
in top. 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 . F. part numbers were transposed on the parts list in the November
and December ServiCE BrRoapcasT. 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.
3 Fig. 2 Resistor 7835 has been added to the Models 9 and 12 only.

MODEL 12—122

.F. DET OSC I.LF 2%°DET.  ISTAUDIO  OUTPUT
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

36 85 37 9

p

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 be used to = = l
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 L VAN vFUig 4 A

No. 7155, 30 ohms. The speaker is the A-9 and is
equipped with a 12 volt field. The Model EE dynamotor 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

= 3
§ @ = No. in No. in
< o Figs. Figs.
w A { and 2 Descrlption Part No. { and 2 Description Part No.
H T @ Resistor (5,000 ohm). 6096 @ Speaker Coil and
i o ® Antenna Coil ........ Cone ............. 02823
= % Resistor (100,000 ohm) 6099 @ Speaker Field Pot....02795
) (a\@) % Tuning Condenser ...04308 @ Tone Control ........ OSaGG
S % By-pass Condenser @ Resistor (25,000 ohm). 4514
;I lelz (.05 mfd.) ..... 3615-AN @ Condenser ... ........ 7774
= =] ® Compensator section on Comple tebpeal\erAssembly
!§ = tuning condenser.. . (Model 6) .............. A-4
J> ® By-passCondenser 3615-AY Complete Speaker Assembly
x| T ] 7z » Resistor (500 ohm)....6977 (Model 7) .............. A-4
E','/" e Ly @ R. F. Transformer ...05902 Complete Speaker Assembly
u; i Compensator section on (Model 8) .............. A-5
,,,' tuning condenser .. Complete Speaker Assembly
x 4 (1 Resistor (2.7 ohm) ....6511 (Model 9) ..............4 A-7
E @) t) Resistor (6,000 ohm) 7352 Complete Speaker Assembly
= &) Compensator ...... (Model 12) ............. A-6 i
p—diit- @9 Oscillator Coil 0 Complete Speaker Assembly
(3 Condenser (.0007 mfd.)4520 (Model B-6) ........... A-§
" iy Compensating Cond.04000-S Interstage Shield
p i) Compensator section on Dynamotor ED .........
tuning condenser .. Dynamotor EA (for bat-
@ First I. F. Trans- tery replacements) . 0a388
former ........... 05970 Receiver Studs .......... 612
» Resistor (500,000 ohm) 6097 Shielded Loom (18” high
2 Compensating Cond.04000-D tension shield) ..... L 1387
2) Condenser (.05 mfd., Shielded Loom (30" hig
A5 mfd.) ... .. 06091 tension shield) ..... L-1386
E #® Resistor (500 ohm)....6977 Spark Plug Resistor ....4531
3 CompensatingCond.04000-D Distributor Resistor ..... 4546
- % Resistor (20,000 ohim).6650 Screw Type Resistor ....4851
s % Condenser (.5 mfd., Interference Condensers 4522
2] 25 mfd) ... .. 06088 Knobs .....coviiiinennnn. 5166
w @ Second 1. F. Trans- bpeaker Extension
former ........... 05901 Cables ................ 02984
< @ Condenser (.00025 Dynamotor Filter Choke.6658
e mfd.) ... ... ... 3082 Dynamotor Filter Con-
Q o % Resistor (100,000 ohm).6099 denser (large unit) ...05386
= gl < @ Resistor (100.000 ohm).6099 Dynamotor Filter Con- i
U 5 ~ Ly @ Resistor (20,000 ohm). .6649 denser (small unit)...0572¢
= @ Resistor (500,000 olrm).6097 Dynamotor RF Choke ..05723 i
st = \I E @ Resistor (5.000 ohm)...6098 Battery Cable ....... 05419-D 4
=~ o @ Switch 5 18”Volume Control Shaft 6351
< & <2 @ Condenser (.00125 18”Tuning Control Shaft 6352
+|Q L) ocro000000g0a 5886 32”Volume Control Shaft 6128
E [———og< % Resistor (50,000 ohm) .4518 32”Tuning Control Shaft 6129
= i NE @ Audio Transformer....7552 18”Volume Control Shaft 6298
= L SL= k? Volume Control ...... 7525 48”Tuning Control Shaft 6209
o i Resistor (2,500 ohm)...7775 120”Volume Control Shaft 63556
& @ o« @ Input Transformer ...7652 120”Tuning Control Shaft 6356
= ¢ Pitot Lamp ........... 4567 Philco Oscillator (for ad-
w» £ @ Resistor (7 ohm)...... 5110 justing Models 3, 6,7,8, 9)095
< @ Condenser (.06 mfd.)..6259 Fibre Wrench ...........
= -® = @ Output Transformer ..2515
E-
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OFFICIAL AUTO-RADIO SERVICE MANUAL

PHILCO RADIO & TELEVISION CORP.

The New Model 6

Phileo Transitone’s latest five-tube all-electric super-
heterodvne, the Model 6, is the finest automobile radio
Receiver. Extreme sensitivity, remarkable selectivity,
even finer tone than ever before, all-electric——and manyv
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 tvpe detector
with that of a triode amplifier. This arrangement gives
perfect detector action and, in addition, a stage of audio
amplification ahead of the 1 tube.

These improvements, coupled with the proven superi-
oritv of Philco’s balanced unit construction guarantee
maximum lasting consumer satisfaction with the mini-
mum service trouble to vou.

Philco Transitone’s improved dynamotor. the Model
EB. is furnished as staudard equipment with the new
NModel 6 Receiver.

Be Sure You Know How To Do This

The intermediate frequency of the Model 6 is 2690
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 Maodel 6.

Phileo’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.

1. 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 attemnator so that a half scale
reading is obtained.

Using a Philco 81614 fibre wrench, adjust the second
I. F. condenser. This is numbered (23) 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. I. 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 be 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 1100 K.C.

Lew Frequency Compensator
Now tune the Receiver to 700 K.C. and adjust the
condenser (16) on figs. 1 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 1400 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. (6715 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— -

motor EB. oce Dyna

Philco Transitone Model B6—Dyna-
. htiriotorTEB.

co Transitone Model 7—Dvyna-

= hlill:otorTEA. o

co Transitone Model 8—Dyna-

motor EA, yna

Philco Transitone Model 9—Dyna-
motor ED.

Philco Transitone Model B9—Dyna-
motor ED.

Philco Transitone Model 12 (121)—
Dynamotor EC.

Philco Transitone Model 12 (122)—
Dynamotor EE.