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the Sth Supplement
to the MYE helps
you get your share

Here is the first compilation of complete authori-
tative data on representative types of Phono-
Radio equipment . . . record players, record
changing mechanisms, phono -radio combina-
tions, recording apparatus and crystal pick-ups
. . . their construction and their maintenance.
It will save you plenty on the very first Phono-
Radio job you tackle. Yet this 5th Supplement
is just one-twelfth of the invaluable information
that is yours with your subscription to the
Mallory -Yaxley Supplemental Monthly Tech-

nical Service.

You’ll be missing a real profit opportunity if
you don’t get in on the up-to-the-minute infor-
mation offered by this service.

REPLACEMENT
CONDENSERS... VIBRATORS

WAMM=-aRaricanradiohistersecom.

HOW TO GET IT:

You can obtain the complete service
(including all five initial issues) by
sending in your check or money order
for only $1.50 direct to us. Or—you can
save 50c by having your Mallory-
Yaxley distributor order the service for
you. Don’t be without it. You’ll say it’s
the greatest bargain you ever bought.

YAXLEY

REPLACEMENT
VOLUME CONTROLS
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and that means plenty of orders for

"EVEREADY" "MinimaX™“B” BATTERIES!

When political speeches start filling the air, portable
radio set owners will start filing into your store. For
the nominating of presidential candidates will be BIG
NEWS in the biggest portable season ever.

That means good news for you...particularly if
you're all set to sell the sensational, lightweight “Ever-
eady” “Mini-Max” “B” battery—the battery that has
made portable sets really portable.

Delivering twice the service life of any other “B”
battery of equal size, the “Eveready” “Mini-Max” bat-
tery combines minimum weight and size with maxi-
mum power. As a result of this amazing compactness
and super-performance, approximately 30 leading
manufacturers have designed sets around the “Mini-
Max” battery.

Check over your stock of “Eveready” “"Mini-Max”
“B” batteries now, and be sure to order enough to take
care of the busy buying season just ahead. And don’t
forget—there’s a good demand starting right now for
battery replacements in sets that were gifts last Christ-
mas. Get your order in today!

1
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Leading radio manufacturers making portable sets for
the “Eveready” “Mini-Max” B’ battery:

ARVIN GILFILLAN SPARTON

CLIMAX HOWARD STEWART WARNER

COLONIAL KADETTE STROMBERG CARLSON

CROSLEY MAJESTIC TELEX

DETROLA MISSION BELL TRAV-LER

DEWALD MOTOROLA TROY

EMERSON PACKARD BELL WARWICK

FADA PILOT WESTINGHOUSE

FARNSWORTH RCA WILCOX-GAY

GENERAL ELECTRIC SENTINEL And Others!
SONORA

NATIONAL CARBON COMPANY, INC.
General Offices: New York, N. Y.
: e Branches: Chicago and San Francisco
Long-lasting, sensationally small, the “Eveready” “Mini-Max” Unit of Union Carbide [{[@® and Carbon Corporation

“B” battery was the big portable radio news of 1939. This year,
it promises to be the pace-setter of the replacement market! The words "Eveready” and "“Mini-Max" are registered trade-marks identifying
It bas set the standard for poriable “B” battery size and shape. products of National Carbon Company, Inc.
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URRY! Hurry! Hurry! There are only
H three weeks left for you to send us your
Service Success Story. Remember there
are |12 prizes offered. All you have to do is
tell us just what makes your business success-
ful, in your own words. Literary style is not
important, it's the merit of the ideas that will
sway the judges opinion. See the announce-
ment on the opposite page.
The contest closes at midnight on May 15,
Mail a photograph of your service bench or
store front along with your entry.

e Sae

HIS is the season for auto-radio sales. Are

you getting your share? Talk auto radio

to every one of your service customers . . .
It will boost your service work, too.

Technical features and specifications for
practically every 1940 auto-radio set are given
on pages |4 and 15 of this issue. These should
not only prove valuable as a source of service
information, but should also enable you to
discuss the new lines intelligently during your
sales efforts.

O

HE average sound system is subjected to

almcst continuous use. |t would, therefore,

require more frequent replacement than a
radio receiver. lf you consider, along with
this fact, that present day systems by far out-
class those installed more than two or three
years ago, then you can readily appreciate
that an active canvass, with accompanying
demonstrations of modern equipment, would un-
cover a large and profitable replacement sound
market in your own community.

O

ESPITE the recent much criticized action of

the Federal Communications Commission,

in suspending limited commercial licenses
and calling for new hearings, there is consider-
able other television activity of late.

It is expected that application for permis-
sion to erect a radio relay system for inter-
connecting television broadcasting stations in
New York and Philadelphia will be filed shortly
with the FCC. This action will be a natural
follow up to the filing, by the National Broad-
casting Company, of applications for permis-
sion to erect television broadcasting stations
at Philadelphia, Washington and Chicago. If
and when this relay system is completed, per-
mission will undoubtedly be sought to extend
to Washington and then to Boston with the
eventual hope to serve the entire nation by
television networks similar to those used in
sound broadcasting.

The new relay system was recently tested
with a series of centimeter wave radio relays
between New York and Riverhead, L. I. From
all indications the results of these experiments
were highly satisfactory.

g o

BOUT this time each year radio manu-
A facturers are completing plans for their

exhibits at the trade show in Chicago,
Approximately 160 have taken space at the
Stevens Hotel this year. We urge every
Service Man, distributor and sound man to
attend.
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SERVICE SUCCESS
CONTEST

Open to all bonafide service men and service organizations in the U. S. and Canada

FIRST PRIZE
A trip to the Chicago Radio Parts Trade Show June 11th to 14th

with all necessary expenses paid, including Pullman transportation to and from
Chicago and Four days accommedations, room and meals, at the Blackstone Hotel

OR
$100 in Cash

SECOND PRIZE
$50 in Cash

TEN ADDITIONAL PRIZES

Your Choice of any one of the Rider Manuals

®
JUDGES

JOE MARTY, JR.
Exec. Sec. RSA

JOHN RIDER
Publisher

ROBERT G. HERZOG

Editor of Service

To participate in this contest, with the chance of winning one of the prizes

HERE'S WHAT YOU DO-

Write an article telling how you developed a successful Service
business—in 500 or more words. Enclose a photograph (snapshot
will do) of your storefront, work bench or shop and mail it to
SERVICE, 19 East 47th Street, New York City, before midnight
May 15th,

YOU DO NOT need to be a writer. You will NOT be judged

on your prose, grammar or writing ability.

Your manuscript will be judged solely on the value of the ideas
it contains. And don't think you've got to be a genius either.
A good series of business-getting letters or advertising may win
first prize. A method of house-to-house canvassing may win.
Possibly an idea for filling in slack seasons with remodeling or
sideline activities—development of specialized activities such as

public address or auto radio—and so on.

Ideas and methods that may seem old to you may be entirely
new to Servicemen in other localities. ldeas and m.efhods used in
small towns are just as important as those used in large cities.
A good arficle on how you built a successful Service b?smess in a
town of 2,000 is just as likely to win a prize as one written about
a city of 50,000 or a million.

And don't forget—ALL prize-winning manuscripts will be pub-
lished in whole or in part in SERVICE. The other fellow may
benefit by your ideas—you'll benefit by the ideas of others.

So grab a pencil and start in to help find more ways for
Servicemen to make more money.

1—This contest is open to any bonafide service man or service organization in
the U. S. or Canada. There are no other qualifications whatsoever.

2—All entries must be mailed to Service Magazine, 19 East 47th Street, N. Y.
City, N. Y., and must be postmarked not later than midnight, May 15. They
should include a photegraph (snapshot will do) of store, shop, or work bench.

3—AIll manuscripts become the property of Service Magazine, and we reserve
the right to edit and change them when necessary before publication.

4—Two or more service men may collaborate in preparing one article, but in

RULES

BRYAN DAVIS PUBLISHING CO. INC., NEW YORK, N. Y.

this case they may qualify‘for only one prize, the same as though the article
S—K’ei;i)e‘:';?p:;xie:ywﬁ?eb:"t::;:t;unced at the RSA convention in June and pub-
6—1‘iVsihn(:1derisnv;'i‘lllmi:esftﬁi‘gg%;ersonally before June 1 and prizes mailed not later
7—;‘:!“283:‘:)? tsi‘es, tying contestants will each receive the full amount of the award.
8——The decision of the judges is final.




Meet at the
Radio Parts

National
Trade Show

June 11 fo 14

It’s the time when, and the place where
the members of the entire industry get
together . . . It’s your big chance to
really pick up good, helpful ideas—
ideas that you can turn into profits.

..{,/W\
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S

7
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A

You get a complete picture of your
industry, its latest developments, and
its plans for the coming season. You
learn what’s ahead for you, and what
to do about it.

It’s all vital to the profitable opera-
tion of your business. Be sure to come!

JOBBER DAYS
Tues., Wed., Thurs., June 11, 12, 13

OPEN HOUSE
Friday, June 14

Slevend a‘/al‘e[, G/u'caqa

L

Radio Parts National Trade Show

Sponsored by Radio Manufacturers Association and Sales Managers Club
Enecutive Office + 53 WEST JACKSON BOULEVARD ¢« CHICAGO
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RADIO

S 1 GNAL

HE usc of the signal in servicing

I is probably as old as radio itself.

However, it is only recently that

signal-tracing equipment has become

available which makes it possible for

you to take full advantage of this power-
ful ntethod of servicing.

® o o carly methods

You are all familiar with the early
ways in which the signal was used to
simplify troubleshooting. Probably therc
is not one among you who has not used
the simple finger test to determine quick-
ly whether or not an oscillator was work-
ing. True, it didn’t tell us whether the
oscillator was working at the right fre-
quency, what its output voltage was, or
how uniform the output was over the
band, whether there were dead spots,
and so on, but it did give us some im-
portant information in a comparatively
short time. For all of its shortcomings
vou'll agree that it was a great deal
easier than checking all of the parts and
connections in the oscillator circuit.

Checking oscillators has gone a long
way since the old finger test was used.
We now have signal-tracing equipment
available which rapidly tells us every-
thing we want to know about an oscil-
lator circuit without in any way inter-
fering or reacting on the circuit. If
any doubt arises as to whether the os-
cillator is doing its job, you need only
place vour signal-tracing probe acvoss
the stator lug of the oscillator section
of the tuning condenser and you imme-
diately know whether the oscillator is

SERVI\E
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By JACK AVINS

operating, the frequency at which it is
operating, and the &mount of output
voltage which is developed.

Signal tracing is a fundamental ap-
proach to troubleshooting that many
men tried to use in one form or another
even when the equipment available was
almost hopelessly inadequate. For ex-
ample, many of you will recall having
used a crystal detector and a headset to
sec whether there was any signal reach-
ing a particular point in a receiver. For
all of the basic soundness of the method,
there were probably times when you
doubted the method because you didn’t
get consistent results. Well you might
doubt it, because the first signal-tracing
instrument was so primitive that it is
almost a miracle that it worked at all.
Jut it did help to localize the trouble,
and often made it unnecessary to check
a great many resistors, condensers and
connections.

The modern instrument for signal
tracing overcomes the deficiencies of the
early crystal detector and phones.
Whereas the early method resulted in a
considerable amount of detuning of the
circuit being measured, this is prevented
in the modern signal-tracing instrument
through the use of a special shielded
probe with a small isolating condenser
built into the probe directly adjacent to
the probe point. (See Fig. 2.) To

Fig. |. In the signal tracing method of

localizing trouble in a receiver, a gener-

ator signal is applied to the antenna input

and is traced through the receiver until
the defective condition is found.

TELEVISION

TRACINGEG

overcome the poor sensitivity of the
crystal detector and phones, the modern
ignal tracing instrument uses a multi-
stage tuned amplifier to provide enough
gain so that the signal level can be
checked at any point from the antenna
post of the receiver right through the
r-f and i-f sections.

We could cite many other attempts
to use the signal as am aid to the locali-
zation of trouble—methods with shich
all of vou are lamiliar. Putting your
finger on the grid of the first a-i tube
and noting the response, is essentially
servicing by means of the signal. In
this case the injection of the signal by
means of the stray pickup of the hand
provides an index of whether the a-f
amplifier is operating at all or is com-
pletely dead.

Another early method of using the
signal as an aid in troubleshooting is
one that is familiar to all of you—that
of pulling out each of the tubes in turn,
and noting whether or not a click is oh-
tained each time a tube is pulled. In its
day this crude method of troubleshoot-
ing helped to localize faults. But the
sets of today are hardly to be conpared
in complexity with the simple sets of
several vears ago. While the method of
pulling out tubes was undoubtedly use-
ful in its day and still has a certain
amount of utility, no one would seri-
ously say that this method is of much
value in serious svstematic troubleshoot-
ing on the more complex modern re-
ceivers.

The thing to note in all of these early

SIGNAL
GENERATOR

SIGNAL TRACING
INSTRUMENT
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attempts to localize trouble, is that they
all attempted to use the signal as a basis
rather than a check of the various parts
and circuit connections. That these
methods did not early develop into
something more dependable and accurate
is largely attributable to the relative
simplicity of the early receivers.

As improvements in receiver design
took place, as new automatic circuits
were developed and added to the re-
ceiver, the problem of troubleshooting
became considerably more difficult than
it used to be. Not only does a modern
receiver have a great many more com-
ponent parts, but in addition there is
more opportunity for interaction bhe-
tween these circuits and for confusing
symptoms. It goes without saying that
all this made the job of troubleshooting
considerably more difficult.

® e ¢ modern instrument

From the early beginnings which we
have briefly described, has come the
modern signal-tracing instrument.

Specifically, a signal tracing instru-
ment enables the localization of trouble
in a receiver by giving you the means
whereby you can go into, or probe at
any point and answer the following
questions: (1) Is the signal reaching
this point, or is it blocked because of
some defective condition ahead of the
point at which I am checking? (2)
How strong is the signal at this point?
Is there a gain or a loss contributed by
the preceding stage? (3)Is the signal
distorted at this point? Is there exces-
sive noise or hum? Having an instru-
ment which will answer all of these
questions for you with a minimum of
effort and time is a decided advantage.
(See Fig. 1.)

The modern signal-tracing instrument
answers the above questions without dis-
turbing the action in the receiver. This
means that if vou are checking an in-
termittent receiver, then the receiver
can be left in operation with the several

Fig. 6. Most signal tracing instruments
include an electronic voltmeter which en-
ables the measurement of the actual
operating and control voltages even at
points where a signal is present. The cir-

channels or probes connected to the re-
ceiver so as to monitor the signal at
several key points. Naturally the fact
that the reaction on the receiver is neg-
ligible in a properly designed instru-
ment means that the actual signal
voltages present will be measured. In
this respect the advantages of the sig-
nal-tracing instrument over the crystal
detector and phones are quite obvious.
In its search for complete information
as to just what is taking place in a re-
ceiver, the signal-tracing instrument has
made it possible not only to measure the
signal at any point in the receiver, but
it has also provided means for measur-
ing the actual operating voltage at any
point. (See Fig. 6!) On the face of
it, this does not seem to be much of an
achievement since we have always had
voltmeters for measuring voltages.
However, the contribution of the sig-

Shielded cable --

N

TEST PROBE
¥

Bakelite
Sleeve

Isolating /
Condenser C

Figs. 2 and 3. A small.condenser {above)
permits signal tracing at any point with-
out disturbing the set's operation. The
resistor in the voltmeter probe (below)
enables voltage measurements during
operation.

TEST PROBE Shielded cable o
N s

Bakelite
Sleeve

Isolating o
Resistor R

nal-tracing instrument is that it makes
possible the measurement of the actual
voltages under dynamic operating con-
ditions. Regardless of how high the re-
sistance of the circuit is, or whether or
not a signal is present at the point, the
electronic voltmeter contained in sig-
nal-tracing instruments makes possible
the measurement of the actual operating
voltage. A complete discussion of the
electronic voltmeter has already ap-
peared in a previous issue of this maga-
zinel, so that it will not be necessary to

cuit of a typical electronic voltmeter is 1“Voltage Measurement,” by Jack Avins,
shown below. Service, Nov. 1939, p. 511.
r RS B+
R4 ¢
A-C __ R8
+ Filter > ci
R3 I R6
Vy i RS
R2 ~<--t—Multiplier R7 Calibration
5 Adj- R10
Meter --- erd"P
RY (Direct reading d-
in volts)
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consider it in detail in this article,

To appreciate the advantages of sig-
nal tracing, it is helpful to briefly con-
sider how the signal-tracing instrument
developed. We previously mentioned
that one of the carliest methods of using
the signal was to place one’s finger on
the grid of a tube and to note whether
or not there was any response. This
was superseded by the use of a test os-
cillator or signal generator which pro-
vided a more reliable source of signal
than stray body pickup.
® e ¢ ggnal generator method

With the aid of Fig. 4 you can readily
see the contribution which the signal
generator made to servicing. In using
this method of attack you start trouble-
shooting at the speaker end of the re-
ceiver. The first step is to feed a signal
into the last a-f stage, and to note on
the output meter whether the signal is
normal. If it is, then this, of course,
indicates that there is no trouble in this
stage. To check the preceding stage vou
use the same procedure, merely ad-
vancing the signal generator connection
to the grid of the preceding stage. If
a reduced value of input signal will
not produce the same output as before,
then of course this indicates that some-
thing is wrong with the stage.

Unquestionably this method of using
the signal was an important step for-
ward. But it was not the last word as
we have already seen. Something was
missing, and that something was the
ability to actually be able to tell what
was taking place at any point in the re-
ceiver. This was supplied by signal
tracing. The contribution of the sig-
nal-tracing instrument, as we have said
before, is that it makes it possible for
you to measure the signal at any point
in question as the signal progresses
through the receiver.

You will readily understand that sig-
nal tracing is in reality an extension
of the signal generator method in that
hoth go hand in hand. Normally, in
signal tracing you supply a signal to
the antenna posts of the receiver and
trace the signal from that point until
vou locate the trouble. However, there
is nothing to prevent you from feeding
vour signal to any other point in the
receiver and then using your signal-
tracing instrument to trace the signal
from that point which is not necessarily
located at the antenna.

For example, it is often desirable to
establish the section of the receiver
which is at fault. This can readily be
done by feeding an a-f signal to the
first a-f stage and noting whether the
output at the voice coil is normal. If it
isn’t, then the signal-tracing instrument
enables vou to check the signal any



place in that amplifier—across the trans-
former windings, at the grid, plate,
cathode, etc. With just an ordinary out-
put meter, the number of places where
vou could check the signal would be
very limited because the output meter
would react on the receiver, whereas
with a signal-tracing instrument, the re-
action is eliminated. Although in this
illustration we have used the a-f sec-
tion of the receiver as an illustration,
it is clear that the same comments ap-
ply equally well to the r-f and i-f end of
the receiver.

The added contribution of the signal-
tracing instrument is nowhere more
clearly illustrated than in the case of
handling intermittent receivers. Here
anv one or all of the various channeis
in the signal-tracing instrument can be
simultaneously connected across the
various key points in the receiver. These
channels can be connected at the same
time to monitor the operation of the re-
ceiver because of the negligible reaction
of the signal-tracing instrument. When
the set fails or fades, the signal-tracing
instrument provides the necessary infor-
mation about how the signal is affected
in the various sections of the receiver.

typical tests

Within the space limitations of this
article it is impossible for us to go into
detail as to the many tests which can
be performed by signal tracing. How-
ever, it should be sufficient for us to
consider just a few representative illus-
trations of what can be done with signal
tracing.

Noisy i-f stage: Suppose we consider
the problem of locating the source of
trouble in a receiver which shows an
excessive amount of noise. In a case
of this sort the problem of course is to
find where the noise is originating.
With a signal-tracing instrument avail-
able, it is only necessary for you to
trace the signal so as to find the point at
which the noise is introduced in the sig-
nal.

In a particular case with a signal
generator connected to the antenna of
the set, let us say that the output at the
speaker is noisy. Is the output across
the diode detector noisy? To answer
this question we take our signal-tracing
instrument and listen to the signal at
the diode load. Yes, it does show the
same kind of noise. Therefore, we
know at once that the trouble is being
introduced ahead of the second detec-
tor. A check of the i-f signal at the
mixer plate with the r-f, i-f channel of
tlie signal-tracing instrument shows that
the signal at this point is free from
noise. Thus vou can see this means that
the trouble is introduced after the mixer
plate. We now know that the trouble
lies between the mixer plate and the

SIGNAL OUTPUT

GENERATOR METER
second detector. Fig. 4. In the roving generator method
Further narrowing the region in of isolating faults in radio receivers the

which the trouble must be located, a
few additional straightforward checks
of the signal show that the signal is
noisy at the i-f plate but not noisy at the
i-f grid. This step definitely localizes
the trouble in the i-f stage. From this
point on it is merely a matter of check-
ing the components and connections in

— AVC,T-F m RECT.
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Fig. 5. A check of a receiver with a de-

fective ave circuit quickly discloses the

fault as being due to a shorted primary

winding in the avc i-f stage. The signai

tracing instrument showed normal signal

at the grid of the avc i-f tube but no

signal at the plate, thereby isolating the
trouble.

the i-f stage. Clearly the saving in time
arises because the trouble is quickly
localized to ene small section of the re-
ceiver.

Defective ave circuit: The flexibility of
the signal-tracing instrument in trouble-
shooting is illustrated by the following
case history. The customer complained
of distorted reception and a preliminary
examination showed that the receiver
overloaded even on signals of only me-
dium strength, On weak signals the
receiver operated perfectly.

A check of the avc voltage with a
medium signal applied to the antenna
showed that no voltage was developed
by the avc rectifier. We should men-
tion here that this receiver (an RCA
C15-3) used a parallel avc circuit; in
other words., a spearate i-f stage and
rectifier was used solely to supply the avc
voltage. With the electronic voltmeter

output of the generator is applied to
each of the stages in turn, working back
from the voice coil, until the defective
stage is found. The receiver output is
noted on an output indicating device or
meter during these opeartions.

of the signal-tracing instrunient it took
only a moment to establish that no ave
voltage was developed at the rectifier,
although the signal was of course reach-
ing the second detector.

The next step was to check the i-f
signal voltage at the avc diode plate.
No signal was found at this point, al-
though a check at the grid of the ave
i-f tube showed that a strong signal was
present at the grid. A check at the
plate showed that no signal was present,
thus localizing the trouble in the avc
i-f stage. A supplementary check of
the components in the stage showed that
the plate winding of the self-tuned avc
i-f transformer was shorted. (See
Fig. 5.)

Of course we will grant that this
trouble could have been found with an
ohmmeter in the first place. But the
point is that the signal-tracing instru-
ment tells us where to look for the
trouble so that it is only necessary to
check a few components and connec-
tions out of the hundreds which are
present in the receiver.

MEASURING PLATE CURRENT

O FIND the plate current of an

I output tube turn the set off and

measure the d-c resistance across
the primary of the output transformer.
Turn the set on and measure the drop
across the winding. (A 1000-ohm-per-volt
meter will do.) Dividing the voltage by
the resistance will give the plate current
in amperes. Multiply by a 1000 for mil-
liamperes.

For example: Suppose the d-c resistance
of the output transformer is about 150
ohms and the voltage drop measured is
75 volts. The current, therefore, would
be 7.5 divided by 150 or 0.05 amperes.
Multiplying by 1000 gives 50 ma.

This is much quicker than hunting up
a plate-break adapter. I keep a slide rule
on the bench for such figuring and the
whole thing takes less than a minute. This
gives a rough check of the condition of the
coupling condenser and grid bias where a
vtvm isn’t available.

R. G. Chrouch
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DEALER

COOPERATION

By MARTIN FRANCIS

By giving prompt and complete installation service to the customers
of the local furniture and radio dealers, David Shoss obtains all of the
dealers’ service work and incidentally becomes acquainted with the cus-
tomers. His shop is one of the busiest in Texas, and he writes up plenty

of profit, too.

Furniture and radio dealers in your community would undoubtedly
welcome similar cooperation on your part. Profitable clients can be
obtained through this method.

SVSTEM  for  cooperating  with
A radio dealers, who do not wish

to maintain their own service
shops, has heen worked out by David
Shoss, owner of Paramount Radio Ser-
vice Co., 4619 Harrishurg  Avenue,
Houston, Texas. This arrangement,
which has been in effect for well over
a year, has worked out well for Shoss
and the three hig furniture stores for
which he works.

Under Shoss’ plan the dealer signs an
agreement to turn over to Paramount
Radio all calls for service work which
may come into his establishment. This
service work is considerable, because
the stores sell many new and used radios
annually.

Shoss on the other hand agrees to go
to the home of every person who buys
a radio from a dealer and to supervise
the installation of this set, check it care-
fully and to explain its operation to all
members of the family. He also guar-
antees to service this set free for 90
days. For cach radio thus installed,
Shoss charges the dealer only a dollar.

Naturally, this is not so profitable
in itself for him, but Shoss puts his
card in every radio, and tells the family
that if they want service or tubes to
telephone to him. Naturally this idea
builds a fine list of service customers
jor Shoss, in addition to the regular
work which he gets on his own accord,
and also that which the three large
dealers turn over to him.

“This idea has worked out well from
my standpoint,” says Shoss. “It puts
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me in direct contact with people who
sooner or later are going to spend
money for tubes, parts and service. It
works out well for the dealer, too, he-
cause the customer is impressed when
he sees that a special Service Man is
on hand to see that the set is properly

Paramoul

David Shoss. Paramount Radio Service
Co., Houston, Texas, personally checks
each set before it leave his shop. His
helpers respect his advice but are fully
competent themselves.

installed and inspected, and its opera-
tions explained to all members of the
family.”

Shoss states that he will frequently
spend a half hour with the family
where a new sct has been purchased and
installed just to make certain they know
Low to operate the set. After explaining
operation, he will ask certain members
of the family to tune various stations
for him, and in this way he can make
certain they will get satisfaction from
their set and not call him for trifles.

“This sort of explanation is very im-
portant, especially concerning short

www. americanradiohistorv com

wave,” said Shoss. Very few dealers
apparently explain short-wave bands to
customers, for some cannot dial in sta-
tions on this baud. I recall one service
customer who had a new set for eight
months, and when I asked him how the
short wave was operating he looked at
me very blankly, and said he didn’t
know what I meant. I got London for
him and he was absolutely delighted,
for he had no idea his set was so
equipped.”

Shoss points out that he thinks it
very important for dealers to show cus-
tomers how to operate the sets they buy,
and get all possible advantages from
such sets. Not to do this may incur ill
will in numerous instances.

In recent months Shoss has also been
huilding amplifying sets for people who
are hard of hearing. Prices on this
work run from fifteen to fifty dollars
and more, depending upon the degree of
deafness and the amplification needed.
One satisfied customer in this field will
send others and thus a favorahle amount
of business is assured. This is a profit-
able sideline for any service shop, Shoss
believes, for it makes valuable contacts
with people who may want other ser-
vice work. Shoss has also recently
gone after theatre sound equipment work
in this area, and is already doing quite
a bit.

He also plans to issue circulars over
a large area in Houston, offering to
service a radio for a year for from a
dollar fifty to two dollars. This service
charge would be exclusive of parts, of
course.
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EXPRESSING ENTHUSIASM FOR

Engineer Fisher’s experience with Radio City Products
and service is typical cf what thousands of RCP users
everywhere are enjoyirg. RCP has demonstrated that
dependable, quality test equipment can be designed and
delivered at moderate ccst . . . that test equipment value—
rests on how much you gzt for your money . . . and finally,
that service speaks louder than words.

More servicemen are turning t> RCP for Test Equipment now than ever
before. Because t's engineerel ahead, and because it's all quality. You
can rely on your RCP instrument for vears of top-notch, trouble-free
service. Dependability is built into every line of it by skillful workmen
who know the answers to your test instrument needs . . . know even how
to outmaneuver obsolescence. Join the enjoyers of RCP reliability . . .
RCP performance . . . RCP value in test equipment foday.

IT’S CALLED The Sales Promoter, so Extra large 9 inch Jumbo mete-

you know it means business. And it's Checks pilot lights, headlights, minia-
built by RCP, so you krow it's a value. ture lights
But never in RCP Test Fquipment history Famous Dynoptimum Test Circiit
has appearance counted for more . . . Rapid, simple tests for quddity, shorts,
never has engineering recched a stage so G5
advanced . . . never has ow price bought Test; :}‘e ';EWI miniature ;;.lbes
so much uality. . —Individual tests of all sectsons of réc- !l
aualityg 1CGheck] the |{eatuces tifiers and multi-[),urﬂose tibes f l \?YQOH%UM -

compare Model 308 Series D with any
other equipment in its raige (there is no o Bk
other in its class). Discever for vourself ").Vmsf am{'hum tests for tubes show-
how much more RCP offers for your ing “good

money. Only $25.95

Spare sockets for new developments ol B T

are making more money with RCP Test Equipment. And saving money,
too, on the initial cost. By all means buy qiality, but be smart and get

value. Next time, ask for RCP Test Equipment. Write for the com-
plete facts on RCP Sales Promoter 303 Series D, and all other
instruments in this money-making RCP line.

(Send for New Catalog Mo. 122, Free.)

RADIO CITY

PRODUCTS CO. INC.
88 PARK PLACE, N. Y. C.



Fig. 2. In the G. E. HJ612 the antenna
input transformer is shifted by paralleling
the two secondary windings while part of

the oscillator inductance is shorted.

RONT panel control of the Beama-
F scope antenna and dual alnico p-m

Dynapower speakers are being
featured in the General Electric HJ re-
ceiver series. Fig. 1 shows the circuit
of the Models HJ1205, RHJS1205.
These are three-band, twelve-tube super-
heterodynes. In addition to the two
speakers (onc 6% and the other 14
inches) a novel form of degeneration is
employed. The feedback loop takes
voltage from the high side of the output
transformer secondary and feeds it to
the cathode of the 6J5G driver stage,
taking in the inverter and push-pull
power stage. Note also the 5-position,

Fig. I. 6. E. Models HJI205 and

RHJS1205 have resistance i-f, a 4 point

tone control (which also varies the selec-

tivity), and employ an unusual inverse
feedback loop.

CIRC

By HENRY

wide-range tone control system, which
includes changes in the i-f band width
and changes when switching wave
bands, in addition to the usual shunt
condenser in the a-f amplifier. There
are two 1-f stages, resistance coupling
being used between them. The input
transformer to the first i-f stage and
the output transfornier to the 6H6 diode
detector are varied in the tone-control
switching. The first three positions al-
low sharp tuning and cover the bass
and mellow ranges, while the last two
positions switch to broad tuning to
bring in the highs. A second deck of
the tone control switch provides for
shunting the high side of the volume
control with 1,000 mmfd in the first po-
sition and with 470 mmid in the second
position. The other three positions of
this deck are open. The third part of
the control is tied in with the wave-
band switch and the bass-compensation
circuit, allowing widest response on the
broadcast band only.

G.E. HJ612

While dealing with G.L., let’s look at
Fig. 2, taken from Model HJ612, a two-
band, 6-tube a-c, d-c compact. This is
an interesting method of shifting bands,
permitting a very simple wave-change
switch. The antenna input transformer
is shifted by paralleling the two second-
ary windings while the oscillator is
shifted by shorting out a part of the os-
cillator inductance. A simple double
pole, double throw switch is sufficient.

UITS

HOWARD

Crosley 549

The next item of interest comes from
Crosley in Chassis 549. This is a bat-
tery portable with provision for a-c or
d-c line operation utilizing a 117Z6GT
full-wave rectifier and a relay for auto-
matic switching from batteries to line
operation. The rectifier is used for dual-
half-wave duty, one half supplying the
B voltage and the other supplving the
relay and filament circuit. The B filter

consists of a dual 16-mid condenser
nt.  roreion
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Fig. 4. Crosley 729 makes use of the

image frequency to cover the police

band. Note that the oscillator coil re-
mains unchanged for this band.

and 2,600-ohm resistor. The A filter is
much more unusual. The first section

43 46 CA? Ca8 Ca o
TEPETT]  RESISTANGELF DEGENERATION ~a = =
] €35
7
.n¢ 6SKToR 67 (peen SHE 65F5oer  RIE 6456 _{
soy; Py e c54 P N 5
/
\
g === ety
N, \,——-—} 20
R4t '{C34 SRI7 r
R43
4 Ra4s
l | 695 Goal
= et
P LS
R18 i
o "
4 FEA_ JkA car fr % e qu gus
LB P LOLNLZLE LA i o0
T c2la "2 RI3 SR29 t
= S3
i o E
- 4
3.5 " g}l o] T
; 5 H o EEER
6uUs k| = & Bind Seaheenr Gon
— R30 [ 55" Band Oseillator Coul
/ 1.8 Turing Cois Yo codey
5 e L9710, .11 (Tumng Cods (CodeRed)
s4 [} o T U055 s Ty Coiis (Cade Brag)
puack— BRowN R-18 47.000 ohms. Carban Resistor
= R32 Ra7 150,000 2hms. Carbon Resistor
K18 47,000 ohms. Carbon Res
Ro9 300 obims. Carbon Resstor
R'20 1.5 megahmi, Carbon Remstor
R2) 70,000 ohms, Cacbon Resitor
R22 2201000 ohms, Carbon Rewstor
S3) 4 POINT RE (o i Sken Reinie
[ Tuning Capacitor &z 08 mfd. Paper Capacitor Rxd 10 ohms. 31 % Wire Wosnd
c3 C" Band Antenna Trimmer C-24 100 mmi. Mica Capacitor T N E ONT R-2% 2400 obemx, or 3300 obms 2 W.
& B Band Antenna Tnmmer G 147 ment. ‘Mica Capacitor o - O ot
& ‘B Band Dscillator Tnmmes C-28 ) mtd. Eaper(dumuliior R R-26 2200 ohma, 2.6 W_ Wire Wouod
3 'C'" Band Oscittator Trimmer [ ey Lanactiar C-38 |-t mfd. 1000 V. Peper Capacitor R3 R-27 5 ahwms, Carbon Resistor @
c-7 "D Band Oscillator Trimmer C28 0 et et Ca2 01 mfd 1000 V' Papes Capacator R R-28 100 ohms. Carbon Resstor
Ca ‘B Band Pedde: g2 95 mid: Paper Capacitor ca3 768 memt. Antenna Trimmer P12 |Pilot Lights, Matba No. 44 RS R-29 57,000 shims, Cacbon Resistor
[) mmi. Mics Capacitor w8% C31 1 mid. Paper Capscitor Ce4a 7.83 mm! Antenna Ty 51 |Antenna Band Switch R7 R0 0 megohm, Cardon Resstor
c10 mm{ Mica Capacitor »5% Ca2 003 mfd. Peper 3 C-45 (80 mmi. Antenna Trmmer 52 Oscillator Band Switch RB R3? & meyohms, Carban Resis
[A 1t 780 mml(. Silvered Mics Capacitor  C-i a8 [20-180 mm{. Antenns Trimmer 53 |Tone Switeh R-9 R33 ohmi. Carbon Redist
Ci2 130 mmi. Mica Capscitor 35 C-47 20-180 mm(. Antenns Trimmer Foy Phono Switch R-10 R 000 ohms, Carboa Restor
[SH 10,1 mid. Paper Capacitor &38 Ca8 /100-490 mum(. Antenns Trmmes 55 Power Switch Ra11 R-40 ahms Carbon Resistor
[ATY 41 mmi_ Mica Capacitor €378 C49 100-490 mmf  Antenna Trimmer £6 Manusi Switch Roi2 R4l T megahms. Csrbon Resstor
&is 0.1 mid. Paper c C37b 300V, €30 1 mmi. Antenna 57 Antenna Section Touch Tuning Switch R-13 R43 1220.000 ohma. Carbon Resistor
c18 47 mmi. Mica Capeci C-37c 120 mid. 300 V. Dry Electrolytic €51 10,1 mid. Paper Capacitor S8 [Oscillator Section Touck Tuning Switch R-14 R4 180 000 ohems, Carbon Resin
c.19 05 mid. Paper Capacitor &.xra 140 mfd_ 330 V. Dry Electralytic C-3 D& mtd. Puper Capacitor RIS R4S 2200 obms Cacbon Resistor

10 e SERVICE, APRIL, 1940



consists of two 16-mfd condensers and
a 7Ve-watt, 110-volt miniature lamp in-
stead of the usual resistor or choke.
The lamp does triple duty: 1) acts as a
filter; 2) regulates the voltage; 3)
serves as an on-off indicator! The sec-
ond filter section includes the 450-ohm
relay coil and a 375-ohm series resistor
with a 125-mid, 7%2-volt electrolytic
feeding the four filaments in series.
Plate current compensating resistors are
provided: a 250-ohm resistor across the
1A7GT filament and a 1,400-ohm re-
sistor from the negative leg of the
1A5GT to chassis. The above men-
tioned versatile miniature lamp must al-
ways be replaced with an exact dupli-
cate, should replacement become neces-
sary. (See Fig. 3.)

Crosley 729
Crosley Model 729 is a conventional

two-band super cmploying a trick to
cover a third band, a special police band.
This band makes use of the image fre-
quency and the tap on the loop which
is resonated at 2.4 mc. See Fig. 4
Note that in switching from broadcast
to police band the loop is switched to
the tap but the oscillator remains un-
changed.

Another version of Model 729 features
the Magnetunz electric  push-button
tuning system and a very simple wave-
band switch. See Fig. 5. The primary
of the antenna «oil is tapped, a 50-mmfd
condenser shumting that part coupled
to the broadcast secondary. This serves
to by-pass the broadcast primary, pre-
venting it {ront acting as a choke when
the short-wave band is functioning. A
different arrangement is used on the os-
cillator coil. Here, the two plate, or
tickler, coils are in parallel, the short-
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Fig. 3. The Crosley 549 uses a miniature
lamp as an A filter {above].

Fig. 8. Airline 93BR720A employs a loop
adjusting coil, and also provides posts
for external antenna.

Loop adjusting

coil 6ABG

/ {st. Det.
Osc.

Adj. To
+rimmer  AVC

]

Blahs St

Loop 400
Ohms . < j;:“
S.W. Antenna ==~ S.W. Adj
]
coil trimmer

To filament
and rectifier
circuits

{15 V.
A-C,D-C Line

Fig. 9. Sentinel uses an isolating choke
to improve reception from the line
antenna.

wave tickler is very light, due to the
high reactance of the condenser. On the
short-wave band the shunting effect of
the broadcast tickler is minimized due
to its reactance as a choke. Thus, only
the grid side of the oscillator coils need
be switched and, similarly, only the sec-
ondaries of the antenna coils. A double
pole, double throw switch suftices.

Crosley 599

Crosley chassis Model 599 is a four
tube, highly efficient t-r-f receiver in-
corporating a certain fixed amount of
regeneration to improve both selectivity
and sensitivity. With a normal antenna
the receiver is stable and the perform-
ance approaches that of a three-gang
t-r-f set in spite of the fact that only a
two-gang condenser is used. However,
with no antenna, or a small antenna, the
receiver will oscillate but this oscillation
can readily be controlled by the volume

e control. (Seec Fig. 6.)
wave tickler having in series a 35-mmfd Fig. 5. Crosley Model 729 features
by-pass condenser. On the broadcast Magnetune push-button tuning and a
band, the shunting effect of the short- simple wave band switch.
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Airline 93BR335A

Ward’s Airline five-tube, three-band
receiver, Model 93BR335A, is equipped
with a universal transformer for 40-60
cycles having the following voltage taps :
90, 110, 130, 150 and 230 volts. A ro-
tary switch mounted on top of the trans-
former selects the proper tap. Note also
the unusual wave-band switch, see Fig 7.

Airline 93BR720A

The introduction of loops has brought
forth many tricks. Note the loop ad-
justing  coil in  Ward’s Airline
93BR720A, Fig. 8 Loops are really
old stuff, though, as is the use of the
power line for an antenna. Sentinel-
Erla does a thorough job on the latter,

REGENER-

VOLUME &
o REGEN. CONT.

however, by providing an isolating
Fig. 7. Airline 93BR335A (below) is equipped with a universal power Fig. 6. Crosley 599
transformer.,
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Fig. 10. RCA 4QB,
4QB4, four-tube, low-
drain farm sets em-
ploy a IA7G for
short wave recep-
tion; the former
model for two such
bands.

employs regeneration to increase the set's
sensitivity.

choke in their 5 tube a-c, d-c compact.
See Fig. 9.
[ ]

RCA 4BQ, 4BQ4

Continuing with a series of battery
sets, let’s first consider the RCA
Models 4QB and 4QB4 (Fig. 10), both
three-band farm sets using low drain
tubes. The first includes broadcast- and
two short-wave bands; the latter substi-
tutes a long-wave band for the medium
short-wave band. We remember some
talk about the unsatisfactory perform-
ance of the 1A7s at short waves. This
set uses the G type with perfectly satis-
factory results. RCA puts out the
CV111 a-c power unit which will con-
vert this recciver to a-c operation on
either 115 or 230 volt lines. (See
Fig. 11.)

Fig. 1), The RCA CVI 1| a-c power pack
is designed to provide both A and B
power for low-drain farm sets from the
power lines. A universal power trans-
former is employed to enable its use on
any line with a voltage rating from 100
to 220 volts at 25 to 60 cycles. Resistance
filters are used with a total of 180 mid
of filter condensers. A separate winding
is provided on the power transformer
for a pilot lamp. The filter resistor
is mounted in a shell and equipped with
an octal socket which permits plug-in
for easy test or replacement.
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says C@uss del{ ;

Radio Inspection Service Co., Hartford, Conn., about the RCA Franchise

“Only the best ball players are Major Leaguers. When I
say the RCA Franchise is a real Major Leaguer I mean that
it provides the best in test equipment, power tubes and
receiving tubes. That’s why it’s profitable.”

Make Major League Profits

with the REA -7,

To have a man like Russ Sceli praise the RCA
Franchise makesusfeel very grateful. For Russ,
whose Hartford friends are countless, is one
of the ablest fellows we’ve ever known.

He’'ll tell you RCA has had more service ex-
perience in every field of radio and sound than
any other organization. That's why RCA Test
Equipment is tops. RCA developed the receiv-
ing tube business . . . no one else has contrib-
uted so much. RCA quality is widely recog-
nized . ..acceptance is without equal . .. profit
for you is assured. And no one questions the
leadership of RCA in the power tube field.
W ith types of tubes no one else makes. .. with
performance based on a knowledge of trans-
mitter requirements that only the manufac-
turer of transmitters can have . .. RCA Power
and Special Purpose Tubes have no peer.

Never forget . . . only RCA offers you all
three ... and the best in all three.

E2 >
Over 335 million RCA Radio Tubes have been purchased by radiousers. Bl&;g; " Y
In tubes, as in parts and test equipment, it pays to go RCA All the Way.

WAL ameticantadiohiston..com.

7/&7&44/{/752/

RCA MANUFACTURING COMPANY,
A Service of the Radio Corporation of America

C., Camden, N. J.
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