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THE ANTENNA .

HOT!

NOT IN THE sense that it is something into which the
Service Man should plunge, but something that he should
approach with extreme caution, is our thought after see-
ing several articles recently on the idea of building dia-
thermy and fever equipment for your local physicians.
We have received some of these articles and have very
promptly returned them.

Here’s the reason—think it over well before you do .

anything.

Artificial fever dand diathermic treatments are dan-
gerous ; there are many doctors who are not sufficiently
well trained to handle the technique, in fact, it has only
been within the past few years that this subject was
even mentioned in medical schools. Now, most doctors
are cautious fellows, but here and there you’ll find one
who is ready to try anything to bring in a few more
dollars. These are the boys who will want to buy any
equipment that you might want to sell them, provided
it makes their offices look imposing enough.

But, before you sell anything of this sort you'd better
ask your District Attorney just how much responsibility
will fall on your neck if some patient dies as a result of
treatments from your equipment. Maybe you will be
technically immune from culpability—your conscience
may be something else, though!

VACATION TIME

NOT S0 LONG now before the city dwellers will be pack-
ing up and heading for the country—and the country

people will be looking over the maps of the roads lead-.

ing to the so-called bright lights. It seems to be human
nature to look for a change of some kind and, regard-
less of the fact that the change may involve discomfort
and even painful experiences, to call it a vacation.

Even the broadcasters make note of this urge for a
change—programs become increasingly easier to take as
the summer advances. We are, of course, referring to
the program material and not to the static which jams
things, more or less, from now on until October. But
that, after all, is a matter of location, among other things.
Those who live near or vacation near high-power broad-
casters needn’t worry over-much about static.

All of which, in so far as the Service Man is con-
cerned, leads to a couple of pertinent points.

For some reason or other, radio service seems to
undergo the usual summer slack, along with the radio
industry in general. There isn’t much sense to it, once
you stop to consider the situation as it is, and as it can
be made. We don’t profess to know why it is that Mr.
and Mrs. American Radio Listener are continually cold
to the idea of having their sets gone over in the sum-
mer time when listener interest is (theoretically) at a
minimum. But there is no doubt about it, it’s a tough
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job persuading them to have their work done. So, maybe
the line of approach has been all wrong.

We mentioned above that many of the summer pro-
grams are quite easy to listen to. The percentage of
sustaining programs increases, providing a most wel-
come relief from the blatant commercial plugs, and the
general tone of things—music in particular—lightens up.

Possibly, with some kind of a talk about the advan-
tages of summer programs, something can be accom-
plished. Point out the obvious advantages of summer-
time reception—and along with that line of talk, the
necessity of having a receiver in top-notch condition so
that noise originating within the set won’t be added to
the inevitable static.

From an entirely different angle, the summer should
provide at least several other opportunities. Radio equip-
ment—receivers, power-supply devices, phonograph rec-
ord players—is essential to the vacationing family. They
may be vacationing in a mountain cabin, a farm, a trailer,
or a motor boat; regardless of where, the Service Man
is the logical one to furnish the extra equipment which
they will need, and to install it.

Still along vacation lines, how about the men in your
locality who belong to a hunting and fishing club? Quite
often, these clubs are located miles from civilization and
for that reason are “naturals” for radios with either
wind-driven or gas-engine power supply. And, the logical
time to do jobs of this kind is long before the snow starts
to fly next November. Right now seems to be a good
time.

THERE'S A DIFFERENCE

YOU CAN DO a job on a set just sufficient to make it
work—or, you can turn out something of which you will
be proud and your customer will praise. Maybe not to
you, but to his friends when they ask him who fixed
his radio so it sounds so well.

That’s the kind of advertising that pays dividends
many times over, and it costs . . . just the extra care
that you take in doing each job well. And, don’t forget
that you’re being paid in cash, too. You charge your
time (at least we hope you are working on a sufficiently
business-like basis to know just about how much time
to charge for on each job) so why not make full use of
that time and turn out a real job and collect the extra
dividends that word-of-mouth advertising will bring?

THE SHOW

SERVICE, along with over a hundred other organizations,
will be represented at the Chicago show, June 8-11. Our
booth is located at 212 Bell Street. We’ll be glad to have

you stop and get acquainted.

* SERVICE FOR



They’re SETTING NEW STANDARDS

| CONDENSER
=~ Performance .

SPRAGUE

ATOMS

‘/ Low leakage — Ability to stand

high surge voltages—Exceptionally (ETCHED FOIL DRY ELECTROLYTICS)

long shelf life UNCONDITION-

ALLY GUARANTEED. WHALE of a lot better than you ever thought a
Hermetically sealed against A small condenser could possibly be m,ade—that, in

moisture—yet absolutely protected brief, is the Sprague ATOM! They're better, in

‘/ against “blow-ups.” fact, than lots of other makes of condensers two or three
times their size. You owe it to yourself to try *em. They're

The finest, most reliable midget going like hot cakes, not because we say they'’re good, but

drys on the market, bar none! because servicemen themselves have learned they’re good.

, Splt)'ague ATOI}\I/IS are small enough to fit in anywhere—
: and believe us, they’ll stand the gaff. They’re made by an
HERE'S WHERE YOU SAVE exclusive Sprague etched foil process that puts more real,

YOURSELF SOME MONEY! honest-to-goodness quality per inch into a condenser than

R ey has ever been put there before. And don’t worry about

No. Mfd. Voltage Price Diameter  Longth “blow-ups.” There’s not a “firecracker” in a carload. An-
TA10 10 25 $0.40  9/16  1.5/8- other exclusive Sprague feature of design sees to that.
TA-25 25 25 0.50  9/16" 1.5/g'"

Tas2s, 25 15° :'55 28" 15/ :" Note the listing of ATOM Dual Combination Units.
i B s Ao, Teree Just the thing for hundreds of inexpensive duplicate
UT-121 312 150 0550  5/8" 1-5/8"

UT-161 16 150 0555  11/16"  1-5/8" replacements !

w1 f8 w G

UT-42 4 250 0.45 9/16" 1-5/8" These HANDY KITS WI" Help You

UT-82 '8 250 0.50  5/8'" 1-5/8" . '

UT-122 12 250 0.65  11/16"  1-5/8" Avoid Plenty of Headaches

UT-162 15 250 0.75  3/4" 1-5/8"

UT43 4 350 0.50 5/8" 1.5/8" Your Sprague jobber can supply you with

UT-83 8 350 0.55  11/16"  1.5/8" convenient kits containing 6 or 12 ATOMS.

Utz 12 3s0 0:70 "n3/4 1-5/8 Choose your own assortment of capacities

UT-4 4 450 0.55 5/8" 1-5/8" i ; i 5

A  Bep oo ® L nfl desired, On?l or two lluts equip_ }';ou for

UT-12 12 450 0.75 7/8" 1-5/8" almost any .condenser replacement Job.

UT-16 16 450 0.90  13/16™  2.1/8"

UT-20 20 450 100  7/8" 2-1/8"

DUAL CARDBOARD TUBULARS, TOO!

TA212 1212 200 ‘095 Taner  3i/e

~ i - Hen gl

TA216 16-16 200 1.05  7/8" 2.3/g"
‘TA-816 8-16 200 0.95  13/16"  2-3/8" SPRAGUE PRODUCTS GO.
UT-88 8-8 450 100  15/16™"  2-3/8"

NORTH ADAMS, MASS. 1

For quick, easy replacements "You Can Get At 'Em With SPRAGUE ATOMS”
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SWING OUT IN FRONT

with New Ideas, New Contacts, New Developments

R -
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Let's Go to the Natid' édio Parts Trade Show

* Its your one opportunity of the year to meet the
complete Parts Industry—face to face. It’s the only time and place |

you can get a full, complete picture of the “service” business and
your part in it. Make personal contact with manufacturers and
their factory men—with Jobbers, and fellow-Servicemen, with :

Engineers ar};d Amateurs—from all parts of the country—all parts ﬁz;‘tt: r‘;"d A%%gqu%):;‘;';;’lfan%ze;:’
of the world. Get the “dope” on all the latest developments in Gadgetsi ’ ’ ’
Radio Parts and Service Equipment. Learn at first hand what’s
ahead for you. Collect ideas you can apply profitably to your own

35,000 Sq. Ft. of Displays — Radio

Technical Lectures — Modern
Devices and Apparatus, Touch Tun-

business—your job—your work. And have a good time doing it, too! ing, Remote Tuning, Tube Applica-
There’ll be 35,000 square feet of displays—a complete Radio tions, Sound-Equipment Installation

Parts City in itself with streets full of new, timely developments. Methods.

There’ll be Technical Lectures and Demonstrations packed with Demonstration of Facsimile Ap-

vital information for you! Four full days of important activity at paratus—Friday Evening, June 10,

Radio Parts City, Stevens Hotel, Chicago, Wednesday, Thursday, Under Auspices of 1. R. E.

Friday, Saturday, June 8, 9, 10, 11. Movies of Pitcairn' Island—:Satur-l
This is the Annual Homecoming for everyone in the Industry. %{r;z S‘{Z_’;ﬁl Itllze };SIZI:{E? Lo, ariEnal of

You owe it to yourself to be there. Don’t let anything stop you—
just pick up and Go . . . it’s the only National Radio Parts Trade ; g :
Show of the year. Ask your Jobber for further details or write us. {ZZO’:S(T‘%IQULZO';) Saltrddy Even;ng.'
Cut out the coupon now, paste on a Post Card and drop in the ] etrhv;cle{ Seczméo:gsn t?or{) arh of
mail for your Advance Registration. Qur Personal Service Bureau Coo '
will be glad to make all the arrangements for you.

Lecture on the DuMont Phasma-

MAIL THIS COUPON TODAY

P P

National Radio Parts Trade Show,

Personal Service Bureau,

53 W. Jackson Blvd., Chicago, Ill.
Pleasesend Advance Registration Blank.

Ia.ma 0 RETAILER

O SERVICE SHOP OWNER
O SERVICE EMPLOYEE

Sponsored by Radio Manufacturers Association

and Sales Managers Club

National Radio Parts

i o o D 8 - - -
L T T

a
Trade Show I
Radio Parts City, Stevens Hotel, Chicago o .
Wed., Thurs., Fri,, Sat,, June 8, 9, 10, 11, 1938
ITY STATE
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A Monthly Digest of Radio and Allied Maintenance

FOR MAY, 1938

LAW NUMBER ONE

NO RADIO Service Men ply their trade
in the Erlangen (Germany) of 1826.
Nor is Mrs. Georg Simon Ohm’s man
Georg a Radio Engineer. He is, in
fact, interested neither in soldering
irons nor servicing costs. He merely
writes a paper and entitles it, for lack
of a better name, “Die galvanische
Kette mathematisch bearbeitet.” When
its contents are received coldly, he feels
hurt, resigns his professorship in mathe-
matics and earns a precarious livelihood
for a few years until another teaching
position is available at Nuremberg.

Aside from Georg’s later receipt of a
few medals there is little left to say.
That is nothing more unless one wishes
to reconsider the last few paragraphs
of his pamphlet. One translated sen-
tence of it reads: “In any wire at uni-
form temperature the current is directly
proportional to the potential difference
between its ends.”

Without visualizing that there would
ever be such an electrical appliance as a
radio, Georg Simon Ohm has described
thus an equation that will always show
how the resistance, current, and voltage
of radio circuits are related to one an-
other. His law, as stated originally
above, applies equally to the early re-
generative receivers, to-day’s ‘“radio
nurses,” and future television circuits.
Obviously, then, it is good engineering
and efficiency to know the how and why
of such a general, but all inclusive,
principle. Whether one is measuring a
unit’s resistance from the amount of
current through it and the voltage
across it, determining if the measured
current agrees with the resistance and
voltage values given on the circuit’s
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By BERNARD H. PORTER

diagram, calculating the value of
cathode-bias resistance, or measuring
the effect of resistance increase by a
voltage divider element on a receiver’s
voltage distribution—the simple state-
ment of Ohm’s Law must be known and
used. Having once learned that the cur-
rent through any resistance element of
a c'rcuit is equal to the voltage across
it divided by its resistance (a restate-
ment of Ohm’s original text) one does
not have to relearn it every time a
manufacturer introduces a new model,
Ohm’s Law applies basically to all types
of circuits, no matter how complicated,
antiquated, or new.

Oddly enough, however, this same
statement is still received coldly today
even by those who could use it daily to
best advantage. Admittedly Ohm’s
LLaw, so revolutionary in principle dur-
ing the early days of electricity and
magnetism, smacks of theory. Some
calculation is also required. Contrary
to general beliefs, nevertheless, theo-
retical facts involving arithmetic and
thought still have practical value. Per-

Circuit for demonstrating Ohm's Law.

haps when this truth is recognized more
widely, greater progress will follow in
the servicing industry. After all, the-
ory is the sum total of experience had
by thinkers and experimentalists over
long periods of time. Their findings
have merely been correlated and con-
densed to a single formula for the con-
venience of all who follow. By refus-
ing to acknowledge the value of theory
and things theoretical one is dismissing
simultaneously useful information.

OuM’s Law
The equation relating current, volt-
age, and resistance now bears Ohm’s
name. It shows that for a given metallic
circuit a definite ratio exists between
the potential across and current through

it. If the potential is doubled, the cur-

rent also increases twofold. This ratio
of voltage to current is called the re-
sistance of the circuit and is measured
in ohms. Thus a network is said to
have five ohms resistance when the
ratio of the potential to the current is
five. That is, five volts will send one
ampere through it, while ten volts will
send two amperes,

An ohm, then, may be defined as that

‘which permits a current of one ampere

to flow through a wire when there is
a difference of potential of one volt be-
tween its ends.

Hence we have:

Potential Volts
= = Ohms,

Current Amperes
or

where R equals the resistance in ohms;

5



E equals the electromotive force or po-
tential in volts, and I equals the current
in amperes. (“I” comes from the French
word “intensite,” meaning current.)

In this equation the ampere (1) and
the volt (2) are defined legally and the
ohm is determined experimentally. A
legal definition for the international
ohm, however, has been made. (3)

(1) The ampere was defined by an
Act of Congress in 1894 as: “The unit
of current shall be what is known as
the international ampere, which is one-
tenth of the unit of current of the cen-
timeter-gram-second system of electro-
magnetic units and is the practical
equivalent of the unvarying current,
which when passed through a solution
of nitrate of silver in water according
to the standard specifications, deposits
silver at the rate of one thousand,
one hundred and eighteen millionths
(0.00111800) of a gram per second.

(2) One volt, as defined by Act of
Congress (agreeing with the definitions
adopted by other countries) is the
1/1.0183th part of the potential deliv-
ered at 20 degrees C by a standard
chemical cell, called the Weston Cell.
This consists of plates of cadmium and
mercury in an electrolyte of mercurous
sulphate and cadmium sulphate, the
whole cell being made according to
certain prescribed conditions.

THE DECIMAL

(3) The ohm is the resistance of a
column of mercury 106.3 cm long,
1 mm? in cross-section, at 0 degrees C.

Hicury UseruL

Of the three values, amperes, ohms,
and volts, to be determined in any cir-
cuit, one can always calculate a factor
with Ohm's Law provided the other
two are known. If all resistance in a
circuit and the applied voltage are
known, the current can be computed
by this relation. Likewise, if the cur-
rent is read on a meter, and the volt-
age is known, the resistance can be de-
termined. Finally, if the resistance and
the current are known, the voltage can
be found.

GENERAL APPLICATION

These determinations apply to an en-
tire circuit or to any part of it. When
the law is applied to the enfire hook-
up, care must be taken that all the elec-
tromotive force of the circuit is used for
the value of E, that all the current in
the circuit is used for the value of I,
and all the resistance of the circuit for
the value of R.

Similarly in applying the relation to
only a part of the circuit, one should
see that the values for E, I and R in-
clude only the voltage, current, and
resistance of that particular part of the
circuit under consideration.
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First ForM
E

I=—
R
This means the current in amperes
equals the potential in volts divided by
the resistance in ohms, or
Volts

Ohms
In the above or first form of Ohm’s

Law the value of the current I is un-
known and is to be determined from the
known wvoltage and resistance. The
equation states that if the known volte
passing through a circuit or portion
thereof are divided by the known resist-
ance of those parts, the answer is the
current value sought.

It follows from this expression that
the higher the resistance (voltage being
held constant) the smaller the current
found, because a small fixed number is
being divided by a high factor to give
a small result. Similarly, the higher the
voltage (resistance held constant) the
higher the current, because a high num-
ber is being divided by a small fixed
number to give a higher result.

Amperes =

Seconp Form
E=IR
This is the same as saying the poten-
tial in volts equals the current in am-
peres times the resistance in ohms, or
Volts = Amperes XX Ohms

The second statement for Ohm’s Law
determines an unknown voltage when
the current and resistance values are
known. The greater the current, or the
resistance, or the higher both are, the

greater the voltage found.

THIRD ForM

E
R=—

Resistance in ohms equals the poten-
tial in volts divided by the current in
amperes, or

Volts
Ohms = ———
Amperes
The determination of resistance from

the third form of Ohm’s Law (voltage
and current known), like the solution
for the current from the first equation,
is made by division. The smaller the
current substituted in this relation the
higher the resistance because the con-
stant voltage value is being divided by
a larger number. Likewise, the smaller
the voltage (resistance constant) the
smaller the current because a smaller
number is being divided by a fixed one.

MEeMORY AIDS

It is worth while noting in these three
expressions that whenever “the higher,
the higher” applies, so also does “the
lower, the lower.” For example, the
higher the current or resistance (or
both) the higher the voltage. Also the
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lower the current or resistance (or
both) the lower the voltage.

In the two expressions for finding
current and resistance, it is the voltage
that is divided by something. For cur-
rent determinations, the vcltage is di-
vided by resistance; for resistance, it is
divided by current. In other words, if
the current is unknown, then the known
voltage is divided by the remaining con-
stant. If the resistance is to be found,
the known voltage is divided by the
third factor, the current in amperes.

The second form (E=1IR) is the
is the simplest to remember. It is also
distinguished by being unlike the other
two expressions in form. Learn it first.
Memorize preferably the letters and as-
sociate unconsciously the proper words
with them. Rather than repeating the
law as “volts equals current times re-
sistance,” say instead “E equals IR,”
or “E equals I times the third.”

Then learn the first form of Ohm’s
Law. Learn it as “I equals E over R,”
or “I equals E over the third.”

Hence the resistance formula follows
as “R equals I over the third.” In all
there are but three things to remember :
amps, volts, and ohms. When one has
I and E, the third is R; if R and E,
the third is L

Actually the equations are purely
algebraic, so that the mathematically
minded may prefer to remember only
E=IR and to transpose it mentally at
the time of and in accord with the de-
termination at hand. Numerous calcu-
lation aids and time-saving devices are
available for the Service Man. Facility
in the use of charts like those shown
here, for example, is helpful. Chart A,
the “Decimal Chart,” and Chart B, the
“Numerical Chart,” provide a rapid
method for determining current (I),
voltage (E), resistance (R) and watt-
age (W), if any two of these variables
are known.

A chart that would cover any range of
I, E, R, or W would be complicated
and too large to put in a convenient
printed form, consequently, the two
charts A and B.

_The limits of the charts are as fol-
lows:

Current—*“I”—0.1 ma—10 amperes.
Voltage—“E”—0.1 volts—10,000 volts.
Resistance—“R”—0.1 ohm—10,000,000

ohms.
Wattage—“W”—0.001 watt—10,000 watts.

I, E, R and W are designated on the
charts as follows:

Current—*“I”"—Vertical lines.

Voltage—*“E”—Horizontal lines.

Resistance—“R”—Lines slanting up to
right and down to left, parallel to WW,
the wattage scale.

Wattage—“W”—Lines slanting up to left
and down to right, parallel to RR, the
resistance scale,

In order that these charts may be
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readily and easily understood, it is im-

portant to remember that Chart A is
divided by the horizontal lines “E” and
the vertical lines “I” into 25 squares.

Chart B is an enlargement of each
one of these squares sub-divided in
order that fractional values of these
variables can be accurately determined.
It will be noted that Chart B is divided
into four major sections formed by the
diagonal lines “R” and “W.”

When “R” and “W” are known and
it is desired to find “I” and “E” it is
advisable to start with Chart A. The
point where these lines representing the
known value of “R” and “W?” intersect
will determine the exact section of the
square where the other two unknowns
will intersect. This also designates the
decimal point. As these charts are
logarithmic, when interpolating it should
be remembered that the scale on Chart
A for each square is identical to that on
Chart B. )

If a point of intersection is not located
in the section presupposed, this point
will be in the section opposite.

When combinations other than “R”
and “W?” are given, it is best to start
with Chart B. An example or two will
best explain.

Example 1
W =200 watts
R =500 ohms

Starting with Chart A project along
the 500 ohm diagonal line parallel to
WW and the 200 watt diagonal line
parallel to RR. It wil be noted that
these lines intersect in the right hand
section of the square. This designates
the decimal point.

Referring to right hand section or
Chart B where R5 line intersects W2
line, read E and I as follows: E 316, [
64. The decimal place has already been
fixed from Chart A and I is between 100
ma, and 1 ampere, or I in this case is

640 ma. E is between 100 volts and 1
kv, or in this case E is 316.
Ezxample 2
I =30 ma
R= 4 ohms

Starting with Chart B project ver-
tically upward from 3 to R4 and the in-
tersection of these two lines determines
the values and in what section of the
square.

Project along these lines parallel to T
until you intersect the E scale. E will
then be found to be 12. From the inter-
section of I and R project along lines
parallel to RR until you intersect the
WW scale. W will then be found to be
36.

Referring to the decimal Chart A, in

(Continued on page 30)



ADDING VARIABLE SELECTIVITY

to stock receivers

By FRANCIS C. WOLVEN

SOME TIME AGO the writer was con-
fronted with the problem of improving
the selectivity of a Sonora (Continental
No. 11S) which was not living up to
its owner’s expectations. At an earlier
date, Litz-wound high-gain i-f trans-
formers had been installed in an Apex
10-B for the same customer and the
increase in selectivity and. sensitivity
had been well worth while. However,
the owner was very slightly deaf, the
deafness being entirely in the upper
register. This is very annoying since it
entirely destroys the intelligibility of
speech. Naturally he had to operate the
rebuilt Apex at a very high-level since
the set was too selective to give really
good tone. The new Sonora was a little
better but still not quite clear enough
for him and too broad for the rest of
the family. Since automatic tuning was
one of its features and the a-f-c system
was rather limited in its action, any
attempt to make the set highly selective
would render the automatic tuning
worse than useless as well as ruin the
tone for the owner. It was decided that
the only solution would be variable se-
lectivity since then the set could be
changed to fit most conditions.

Two mica-trimmer type intermediate
transformers were used, the discrimi-
nator transformer remaining unchanged.
This gave rise to some misgivings as
mica trimmers are not too reliable in
a-f-c applications. Still, it will be a
simple matter to substitute transformers
using air-type trimmers should it ever
become necessary and the job, being
more or less an experiment, was under-
taken with that understanding. Since
these transformers are much larger than
the originals, it was necessary to re-
move the shields from the two i-f 6K7’s
and to substitute metal tubes for glass.
A template was made, the location of
the holes punched, and the transformers
went into place quickly and easily. A
small lamp, 7.5 to 10 watt, placed under
the chassis, made it very simple to lo-
cate the transformers over the same
spot as the originals. The transformers
were in place, all connections made, and
the shaft used to vary the coupling was

8

installed by lunch time. No mechanical
difficulties were experienced as the
frame holding the dial mechanism and
the cover over the automatic-tuning
disc are conveniently located. Brackets
with bearings salvaged from old volume
controls were placed in both locations
and an old Silver Marshall winding
drum served to hold the cord which was
to raise and lower the push rods on the
transformers.

Collars were placed to prevent end-
play, stops .arranged to prevent unwind-
ing the cord and breaking it, a bakelite
wheel and spring added (salvaged from
a Magnavox battery set) and a cross-
piece fastened across the two push-rods
to actuate both at once. The cord was
attached to this cross-piece at a slight
angle to coincide with the pitch of the
winding drum, thus preventing undue
wear. The shaft was purposely left
long so that ‘it could be cut “on loca-

Receiver under test on the author's bench.

tion” to bring the control knob in line
with the back of the cabinet. The bake-
lite wheel was notched at various points
where desired resonance curves were
obtained. However, this was done some
time after alignment. A piece of spring
steel checks any tendency of the shaft
to turn and provides a definite stop for
each position.

Alignment was carried out with both
output meter and oscillograph connected
to the set and used alternately. Align-
ment was carried out at minimum coup-
ling in accordance with manufacturers’
instructions. (See also pages 109 to
111 of Rider’s “Automatic Frequency
Control Systems.”) Contrary to com-
mon belief, it seems easier to peak a
set at maximum response (when coup-
ling is loose) with an output meter than
with an oscillograph. However, when
the i-f coils are closely coupled, the
oscillograph becomes a necessity and in
this case was used as a check when
varying the coupling. It was found that
even one slightly incorrect adjustment
would distort the resonance curve seri-
ously as viewed on the screen, but it
was very difficult to make any correc-
tion with the help of the oscillograph
since throwing one circuit slightly “off”
would correct the shape of the pattern,
but result in a marked decrease in gain
when switching back to the output
meter,

Using both oscilloscope and output-
meter interchangeably, it took very little
time to get excellent resonance curves
with maximum gain at loose coupling
and well-balanced peaks at close coup-
ling. Desired resonance curves were
then selected and the bakelite wheel was
scratched at corresponding positions.
Upon filing the notches and reassem-
bling, it worked perfectly. The meter
used for the galvanometer test, inci-
dentally, was a Weston 10,000-ohm-per-
volt job used on the Y5-volt scale. The
discriminator secondary was difficult to
peak accurately, but this method pro-
vides the most positive check so that no
errors are possible if a little care is
taken.

The proof of the pudding is, of

® SERVICE FOR



NEW YORK AND CHICAGO POLICE
SIGHT CRIME WITH RAD/gs
100% RAYTHEON EQUIPPED!

Where absolute dependability of a radio for the protection of lives and property
is as important as in a police squad car—why do the two largest metropolitan cities in
the United States choose Raytheon tubes?

The answer is in Raytheon’s outstanding record of performance—in rugged-
ness and long life! That’s because Raytheon auto set tubes are especially designed and
constructed for maximum life under adverse conditions and over the wide range of
voltages in an automobile battery—and to-withstand the jarring and pounding on the
roughest of roads.

The more efficient police forces in hundreds of smaller cities, too, have Raytheon-
equipped radios in their squad cars.

Play safe, too! Insure more efficient operation of the sets you service. Replace
with these same Raytheons—and enjoy greater permanent tube profits!

Visit the Raytheon booth at the Radio Parts Show, Booth 207 Henry Avenue, Stevens
Hotel, June 8, 9, 10 and 11, Chicago.

CHICAGO * NEW YORK z / NEWTON, MASS.
ATLANTA { SAN FRANCISCO

“WORLD’S LARGEST EXCLUSIVE § /. RADIO TUBE MANUFACTURERS"
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PRECISION 88O
MULTI-RANGE

SPECIFICATIONS
FIVE AC VOLTAGE RANGES at 1000 ohms per
volt. 0-10/50/150/500/1500.

FIVE DC VOLTAGE RANGES at 1000 ohms per-
volt. 0-10/50/150/500/1500.

FOUR OHMMETER RANGES 0-400 (20 ohms
center); first indication 74 of an ohm.
0-100,000 ohms (800 ohms center).

0-1 megohri (8,000 ohms center). Thousands of favorable comments have convinced us
o that YOU like the sizeable 9 inch, full vision meter and
All ohmmeter ranges are powered by self- =
contained battery supply incorporated in- the fact that the selector unit can be removed from the
side of remote control unit. d g
X ou know, preserves the life
SIX DC CURRENT RANGES 0-1ma/10ma/50ma/ panel for bench use. This, a's y ’ P i s
150ma/500ma/ and 10 amperes. and accuracy of the meter inasmuch as it entails a mini-

FIVE DECIBEL RANGES from —10 to +59DB.
(ODB, +14DB, +23.5DB, +34DB, +44DB.).

(13 M ”
FIVE RANGES FOR OUTPUT INDICATIONS, bouncing around.

e i ! You can bank on the usual “PRECISION” quality . . .

Size °f,/ remote control selector unit. - Wire wound shunts are calibrated against laboratory
7 x 8 x 3. ;

Size of enfire panel 20 x 101/, % 4. standards to an accuracy within 1% . . . voltage metal-
Panel and control unit constructed of heavy lized multipliers are series matched to a close tolerance

gauge steel attractively finished in baked .

shrivel black enamel. The panel is backed up of 1% ... etched marklngs on heavy gauge metal panel

with a steel dust cover housing, 4 inches in
depth.

. ... cabled wiring throughout . . . highest grade materials
Complete with batteries and s .
ey ikt 39-50 ... rugged construction . . . etc. . .,

mum of handling, removing the ever present risk of

—— e e

PRECISION Ayuaratus (oposiation

821 EAST NEW YORK AVENUE BROOKLYN, NEW YORK

10 Say You Saw It IN SErvICE e SERVICE FOR



An oscillogram of the revamped receiver.
This shows the i-f response with the trans-
formers set for minimum coupling.

course, in the eating. The accompany-
ing oscillograms tell the story. All
images were taken with the controls set
at the same position. The first is larger
than it should be because of a-v-c action
and represents minimum coupling. The
second indicates optimum coupling and
the third is typical of moderately close
coupling. Maximum coupling was, of
course, unsatisfactory. With the se-
lectivity control set at the latter posi-
tion, the customer could understand

speech perfectly at low room volume

although he could not use the other
set unless it were very loud, to most
persons, uncomfortably so. It may be

With the i-f transformers set for optimum

coupling, this curve results. Note that the
response ‘is still not exactly suitable for
high-fidelity response.

that this accounts for many more (but
not all!) people who dethand full vol-
ume; they are having trouble with their
higher frequencies, and too many sets
cannot supply them.

When tested for selectivity, it was
possible to get 10 kc selectivity on any
of the principal stations-and in the eve-
ning at that. Of course the high fre-
quencies were much attenuated but, at
any rate, each member of the family
could make the radio suit his taste. The
knob controlling the selectivity was en-
tirely satisfactory at the rear of the set,
since, when the novelty has worn off, it
will be used perhaps three or four times

Moderately close coupling gives this curve.

The transformers are still not greatly over-

coupled, but enough so for the desired
results.

per day.
changing selectivity was the much
greater amount of interference in the
high-fidelity position. The difference
cannot be appreciated until one makes
such a change-over test; another argu-
ment for noise-reducing antennae, inter-
ference elimination, etc.

To conclude, any shop should be able
to handle this or other similar jobs
without too much delay and to the sat-
isfaction of both owner and Service
Man. This one took about three-fourths
of a day, the bill was under twenty dol-
lars, and the customer was entirely
satisfied.

Especially noticeable when

THE ANNOUNCEMENT of a new tube,
the OA4-G, a cold-cathode glow-dis-
charge type especially applicable to re-
mote control, was recently made. The
discharge can be initiated by a very
small amount of electrical energy ap-
plied to the starter-anode circuit.

The circuit shown on the cover is the
fundamental schematic for the use of the
0A4-G as a remote control device.
This particular circuit is for an a-c
line, although the tube may be used with
a d-c supply. With d-c, it is necessary
to provide some means for interrupt-
ing the supply voltage after the signal
voltage is removed. If this is not done,
the tube will continue to conduct even in
the absence of the signal voltage, With

a-c operation, the periodic reversal of

the supply serves to extinguish the dis-
charge in the OA4-G.

As will be seen, the 115-volt a-c
supply is impressed between the anode
and cathode. By means of the voltage

REMOTE {CONTROL

¢ e front chver)

divider, R1 and R2, the starting anode

is maintained at a potential slightly be-

low that required for breakdown.

Coil L and condenser C constitute a
tuned circuit, resonant at the frequency
of the cofifrolling signal When this
signal is applied—it is impressed
directly upon the 115-volt line—a reson-
ant voltage builds up across L and C.
The voltage across C tends to increase
the negative potential peaks on the
cathode and, hence, to increase the po-
tential between cathode and starter
anode. This increase results in the
start of a discharge between starter
anode and cathode.

" The resulting ionization taking place
within the tube causes the discharge to
transfer from the starting anode to the
anode. With the discharge occurring
between anode and cathode, current
flows through the winding of a relay,
S, closing the circuit of which the relay
contact and armature are a part. This

relay then serves to control another cir-
cuit.

It is obvious that most of the voltage
impressed between the cathode and
starter-anode can be supplied by the
voltage divider, Rl and R2, necessitat-
ing that the tuned circuit, L and C,
supply only the difference between the
voltage obtained from R1-R2 and that
required to start the discharge. Typical
operating conditions, with a-c supply,.
sindicate that the peak value of voltage
on the starter-anode can be 70, maxi-
mum (49.5 volts, rms). .

Practical applications for this. tube
will no doubt occur to many readers.
It is suggested that those interested
further in the use of this tube, espe-
cially as applied to the remote control
of radio receivers, consult a paper by
C. N. Kimball, “A New System of Re-
mote Control,” RCA Review, January
1938; this article describes a system for
remote control of a receiver.

Do you know your operaﬁng costs? Fair profit is your due.
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Windmill tower provides elevation here.

FREE AS

THE ILLUSTRATIONS on these pages show
but a few of the many applications of wind-
power charging equipment. Foreign lands,
Indian reservations, mountain  camps,
farms—the list could be extended almost in-
definitely.

Many Service Men are in an excellent
position to take advantage of the opportuni-
ties presented by wind chargers. The field
is, of course, primarily that of the rural
areas not yet reached by power lines; this
includes many square miles of “vacation
lands,” dotted with camps and cabins.

On a trailer! The charger cuts in at a
speed of 22 miles per hour with a
maximum rate of 20 amperes. Carveth
Wells, noted explorer and author, talks
with Commander E. F. McDonald, Jr.,
of Zenith, before starting on a nation-
wide trailer tour during which radio
will play a prominent part.

A high - elevation installation in
New England

e o g e ]

N
(Photos on this page courtesy Wincharger Corp.)

lllustrating a typical installation.

e Pt M:i:yw\‘v_' Sk e

Neaily a mile above sea level. An
indian reservation in Washington.
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An installation in England.
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Power for the radio and a few lights, can in
most cases be derived from the same breezes
that cool the vacationists.

Boats, of a size to be found on many
rivers and lakes, are other possible users
of this equipment. Frequently, the boats’
motors cannot furnish the additional power
which would be required to charge an addi-
tional battery for a radio.

Trailers, as one of the illustrations shows,
are among the possibilities. Service Men
in the cities will find trailer owners their
best, if not only prospects.

Palestine investigates the possibilities of
wind power. This installation is at Solo-
mon's Pools, just outside of Jerusalem.

Two farm boys take time out from

chores to install a wind-power charger.

This illustrates a typical installation as
recommended for flat country.

(Photos on this page courtesy Parris-Dunn Corp.

Another windmill tower put to good use.

: Minnesota.
e
o il e g e
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eneral Data . . .

Majestic 870 (Chassis 1870)

Tuning: “Telematic” and manual
Ranges: 538-1650 kc; 1.67-5.7 mc;

5.8-18.8mc

Tubes:
Rf: 6U7G
Ist Det: ;
Osc: } 6A8G
If: 6UZG.

A-v-c: 4
2nd Det:} 6J5G

1st- A-f: 6F5G
Pwr Amp: 6K6G
Rect: 5Y3G
Tun Ind: 6GS5

Power Supply:
cycles

I-f: 455 kc

Speaker: Electrodynamic
Field Res: 1300 ohms

To InpEx Diar

Select the desired station; tune same
accurately with the tuning control. Press
firmly on the selector knob located at
the edge of the rotating escutcheon
being very careful that the pressure
applied does not shift the position to
right or left and effect detuning of sta-
tion. Apply a sharp, but not too heavy
blow to this knob causing same to make

105-130 volts, 50-60

PER VOLT METER,
LINE VOLTAGE H7V.AC.

VOLTAGE TABLE
(BOTTOM VIEW OF CHASSIS)

Socket voltages.

the proper indentation on selector ring.
Insert station call letters supplied on
chart into space provided for same
directly at the end of the pointer in
stationary outer ring. Repeat this pro-
cess for all stations desired. Now the
dial is indexed. To tune, grasp the
Telematic selector knob, apply a slight
forward pressure and rotate same until
pointer comes about to the desired fre-
quency or station call letters. (This
slight forward pressure causes the
“mute” switch to silence the receiver.)
Now press the knob with reasonable
pressure and rotate until it reaches the
index into which it should fall. Release

pressure on the knob and the station
will be there.

ALIGNMENT PROCEDURE

Correct alignment is extremely impor-
tant. The receiver is properly aligned at
the factory and should not be disturbed
unless it is absolutely necessary. The
procedure is as follows: Turn wave-
change switch to broadcast position (full
counter-clockwise) and rotate variable
condenser until it is about 50 per cent
engaged. Apply a 455 kc signal to the
grid of 6A8G mixer tube through a
tubular condenser on the order of 0.1
mfd. Referring to chassis layout, adjust
trimmers marked “Trim 455 kc” for
maximum signal using of course some
sort of indicating device such as an a-c
voltmeter or output meter across the
voice coil of the speaker. It may be
necessary to apply a very strong signal
to “find” the signal until alignment is
approached. It is advisable to maintain
as low a signal input as convenientl
possible in order to minimize the pos-
sibility of misalignment resulting from
avc and overload effects. If a squeal
is heard while tuning, rotate the gang
condenser slightly and it should dis-
appear. Naturally, the ground side of
the generator should be connected to the
chassis either directly or through the
0.1 mfd condenser.

SHORT-WAVE Banp

Rotate the wave-band switch to full
clockwise position. Connect high side
of generator output to antenna lead

10MFD., 25 V. 4006
-4 6A86G 4 6U7G 645G\ 6F5G ;
5 K6G
c!n!— 0SC-MOD. _c‘,é_' LE AMP DET ¢oflRifAUDIO commua gur_puf
3 o e R3] e ) - TS A N
450w ra K& 450w | PELS |5k ® 9} =
= 50Mw - ' 1 - o Es
I, ) : °z
) IST IF COIL 69 2NDIF COL NG uo
. b - [
=cl (] > ZClg cl9= ==c20 100mMMep, F
| y @ o
1 | ant X: A Ilmo SoM e o .-
B I_ T / o Wy o chjzz-.! DYNAMIC
< ™ 4 8 ci R7 chs‘---.'_./' SREAKER
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X ‘ [ MEG, ~ RIO
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e ’ o )
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SYM, Jw
u PLAD;sEcmnlcn ok} cl9 ‘2,
ey VR
F | FILAMENY oot
G | CONTROL GRID Y '
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I.F.= 455 Kc.

Circuit schematic, Majestic 870.
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GENERAL DATA—continued

6A7
0SC.- TRANS.

I.F.=465 KC.

TUBE SOCKETS ARE VIEWED FROM UNDER SIDE OF CHASSIS.

VCLTAGE READINGS AT INDICATED SOCKET PRONGS ARE TO CHASSIS.
READINGS TO BE MADE WITH NO SIGNAL. WHERE NO VGLTAGE READING
1S SHOWN AT SOCKET PRONG, IT INDICATES ZEROQ VOLTAGE OR A vERY

LOW READING.

TRIMMER “CONDENSERS.

FIGURES AT CATHODE ARE CATHCDE CURRENT N MILLIAMFCRES.

ALIGNMENT 1S TO BE MADE AT THE FREQUENCIES SHOWN AT THE

48
OuTPUT

SPEAKER
FiELD

through a 400-ohm dummy antenna.
Set dial at 18 mc. Apply 18 mc signal.
Unscrew trimmer C36 to a minimum
capacity, slowly turn the screw so that
the trimmer capacity increases until the
signal is heard. Apply 18 mc signal and
adjust C7 and Cl for maximum re-
sponse. It may be found advisable to
“rock” generator frequency back and
forth through signal to offset detuning
effect from interaction between rf and
oscillator circuits at high frequencies.
Check alignment through medium of
sensitivity at 11 mc and 6 mc respect-
ively. When aligning at 18 megacycles,
it is well to point out here that the
trimmer C7 may indicate 2 maxima.
The maxima obtained with the trimmer
tighter, is the desired one. This can
be checked by leaving the gang con-
denser set and shifting the generator
to a higher frequency viz.,, 19 mega-
cycles, where the image should appear.
If it is properly aligned, it should re-
quire about 10 times the signal voltage
for the image to give the same output
as the real signal.

Porice Banp
Shift wave-band switch to middle

T 0
n T
S (e i vl FiLoT
c2-sMe—pP| TR DY e Laves |
ci-igmc’ [/ 3] gg?/AMP

co-poore. | mr 6AB\" D =
CB=5MC——F#7] TRIM. G
cr-emes” |/ = |
) (o2
- SMC—| o6t TR
é’a‘-@ﬁé—' s & rrim. asske
£
TROO®
&
i

€32-600KC.

€33+ |500KC.
Chassis layout, Majestic 870.
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Circuit schematic, Silvertone 4519,

position. Apply 5 mc signal. Set dial
pointer to 5 mc. Adjust trimmer C34
in the same manner as previous band
until maximum signal is heard. Apply
5 mc signal and adjust trimmers C8
and C2 until response is maximum.
Check for image in same manner as
previous band. Check alignment at 3.5
and 2 megacycles respectively.

Broapcast Banp

Use a 200 mmf mica condenser for
dummy antenna on this band. Shift
wave-change switch to full counter
clockwise position. Adjust trimmers C3
and C9 to medium tight position. Rotate
gang until dial pointer indicates 600 kc.
Apply 600 ke signal and adjust padder
C32 for maximum signal. Set dial to
1500 ke and apply 1500 ke signal; ad-
just C33 for same. Then adjust trim-
mers C3 and C9 for maximum response.
Shift gang to 600 kc and apply 600 kc
signal. “Rock” gang condenser and ad-
just C4 for maximum signal. Recheck
1500 ke trimming.

®

Silvertone 4619

Tuning : Manual.

Ranges: 540-1750 kc; 5475-16500 ke.

Tubes:
1st Det:
Osc:
I-f: 6D6.

} 6A7.
A-v-c:
2nd Det:

} 75.
1st A-f:

2nd A-f: 76.

Pwr Amp: 48 (2).
Power Supply: 32 volts d-c: 46 watts
I-f: 465 kc.
Speaker: Electredynamic.

Field Res: 175 ohms.

GENERAL INFORMATION

Power Supply. These models are to
be operated from a 32-volt d-c supply
source only. The power supply cord
plug must be inserted in its receptacle
correctly. If, after waiting a full min-
ute with the receiver turned on, there
is no sound from the speaker, turn the
power cord plug half way around and
re-insert it in its receptacle. When the
correct position has been determined, as
just described, mark the plug with a
notch or by a similar method so that the
plug can be correctly re-inserted should
it be removed from its receptacle for
any reason. No vibrator or generator
is used, the 32-volt supply being applied
directly to the tube elements.

Dial Lights. Two dial lights are used
in series with a 135-ohm resistor, R7,
across the line. Be sure the same type
of lamp is used when replacement be-
comes necessary, 6.3 volts (Blue Bead).

Noise-Suppression Equipment. Two
condensers and a suppressor are sup-
plied for eliminating the electrical inter-
ference created by the gasoline engine
that drives the 32-volt lighting plant
generator.

fit] (| [ 3

i

S
=Y,
CUTPUT OUTPUT

Location of pails on top of chassis,
Silvertone 4619.
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GENERAL DATA—continued

TS

Location of parts under chassis, Silvertone
4619.

In single cylinder installations, cut
the high tension wire going to the
spark plug and screw the suppressor on
to the two ends of the wire. In multi-
cylinder installations, cut the high ten-
sion wire going to the center terminal
of the distributor cap and screw the
suppressor on to the two ends of the
wire.

Comnect one of the condensers be-
tween the two generator brushes.
Ground the generator frame. Connect
the other. condenser from the battery
side of the ignition coil to ground.

A-v-¢c Circuit. The diode current of
the 75 tube, flowing through the 500M-
ohm resistor, R8, creates a voltage drop
across it. This voltage is applied to
the control grids of the 6A7 and 6D6
tubes to provide a-v-c.

Eliminating Whistle at 930 kc. A
whistle, due to a beat between the sec-
ond harmonic (930 kc) of the 465 kc
i-f, and a 930 kc signal may be experi-
enced. In localities where the 930 kc
station is one that is frequently listened
to, it will be desirable to shift the
whistle to some other point where it will
not be objectionable. This can be done
by shifting the i-f frequency of the re-
ceiver.

Determine at what point between 900
ke and 960 kc the whistle will be least
objectionable. Dividing this frequency
by two will give the new frequency to
which the receiver should be aligned.
For example, if it is determined that
a whistle at 915 kc would not be objec-
tionable, the i-f should be realigned at
915/2 or 457.5 kc. Try to select the new
irequency as close as possible to 465 kc.

Align the i-f at the new frequency
and then realign the rest of the receiver
as described under “Alignment Pro-
cedure.”

ALIGNMENT PROCEDURE

Connect generator to 6A7 grid cap
through a 0.1 mfd dummy. Set gen-
erator to 465 kc; receiver band switch
to “A”; tune receiver to 550 kc. Adjust
i-f trimmers T2 and T1.

Connect generator through a 0.0002

16

mfd dummy to antenna terminal; set
generator and receiver to 1400 ke, Ad-
just oscillator trimmer C5, and detector
trimmer C1.

Set generator to 600 kc, generator
remaining connected through 0.0002
mid dummy to antenna terminal; rock
receiver gang condenser through 600 kc
while adjusting padder C6.

Turn receiver band switch to “F”;
use 400-ohm dummy, set generator to

- 15 mc. Rock receiver gang condenser

through 15 mc point while adjusting

trimmer C2. e

Motorola 12Y and 12Y-1 (Chassis 12-1)
Tuning: Motor
Ranges: 540-1720 kc; 2200-7000 kc:
7000-22000 kc
Tubes :
R-f: 6K7G
Ist Det: 6A8G
Osc: 6]5G
1st I-f: 6B8G
2nd I-f: 6K7G
A-f-c control: 6J7G
A-f-c discrim:
2nd Det: % 6HO6G
A-v-c: 6R7G
Ist A-f: 6]J5G
Pwr Amp: 6V6G
Rect: 5X4G
Tun Ind: 6U5
Power Supply: A-c
I-f: 465 kc
Speaker: Electrodynamic
Field Res: 1000 ohms (cold)
V-c Imp: 14 ohms at 400 cycles

Burrtoxs Farr To RevLEASE

Burr on Button Plunger. To check
this, remove the plunger by taking off
the lock nut and the washer. To do this
it is necessary to press in on another
button in order to release the one which
you wish to remove. If available, replace
the plunger with a new one, and lub-
ricate with several drops of fine oil.
If a new plunger is not available, polish
the old one with some very fine sand
paper or emery paper.

Locking Plate Not Riding on Bearing.
This is usually caused by the drum
housing being assembled too loosely to
the front plate. To determine whether
or not the bearing is properly seated,
check to see if the locking plate has
a circular motion when buttons are
pressed. If not, this indicates the plate
is off its bearing. To correct this, tap
lightly on the front plate around the
bushing on which the band spread scale
is mounted. For best results, use some
circular object that can fit completely
around the bushing such as a short
section of 7§” pipe.

Butrtons Farn To Lock In

Locking Plate Too Tight. Check the
locking plate to see.that it moves freely
when buttons are pressed, but not too
freely. In this respect, a happy medium
must be found. If too tight it indicates
that the drum housing is assembled
too tightly to the front plate. Some
light oil might ease this a trifle.

Locking Plate Springs Missing. Check

ANTENNA COIL.

EDELTY Mi-LIYE
~SONTROL \ CONTROL N

Chassis layout, Motorola 12Y and 12Y-1.
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GENERAL DATA—continued
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GENERAL DATA—continued

the front of the drum assembly to deter-
mine that all three coil springs are
present in the locking plate assembly.
If any springs are missing, replace
them. .

Foreign Matter Between Plates. There
are three plates in the locking mechan-
ism, the one in the center being the
actual locking plate. Dirt or metallic
burrs between these plates can prevent
freedom of movement. You might try
some oil. However, it may be necessary
to take the drum apart, which is not
ordinarily recommended. If available,
change the drum.

Button May be Stuck In. If the but-
ton fails to lock in when pressed, it may
be because some other button is already
locked in and fails to release. (See
above notes for proper correction).

Worn Plunger. Remove the plunger
as outlined above, and check to see if
locking groove and shoulder are intact.
If worn, replace with new plunger. If
new plunger is not available, turn plun-
ger one-quarter turn from original posi-
tion and reinstall.

Motor FarLs To Start

Button Does Not Release. If, when
a button is pressed, the motor does not
start, it may be that the previously de-
pressed button has not released, thereby
closing the motor switch on the rotor
inside the drum. (See previous section
on that subject.)

Motor Circuit Open. Check for open
motor winding or for open transformer
secondary (24 V winding). Check
motor switch contacts on front of drum
and on the rotor inside of the drum.

Shorted Motor Filter Condenser.
Check the 0.5 mf motor noise filter con-
denser located directly under the motor.
If shorted, motor will not run.

Moror Fairs To Stop

Ground In Motor Circust. Check the
white lead from the motor to the switch
on the front of the drum. Also check
the switch., If ground exists in this cir-
cuit, the motor will not stop.

Check Buttons One and Nineteen. If
the stop arms on the buttons on either
side of the release button are adjusted
too close to the release position, the
rotor may not reach them in its revolu-
tion before the reversing switch is
tripped. This makes it impossible to
break the motor circuit at the switch
on the rotor. To Correct this remove
lock nut and plunger and with small
pointed tool swing stop arm away from
release position. Also check reversing
switch to see if it reverses at the proper
moment.

Rotor Switch Fails To Open. Check
the switch on the rotor to see if the
contact breaks properly when the but-
ton that has been pressed is reached.
Setting of rotor switch contacts may
be adjusted through inspection hole
in back of drum housing. This should
be done with exceptional care. The
correction can sometimes be accom-
plished by inserting a thin shim washer
under the button plunger. This spaces
the station stop arm closer to the rotor.

Drum Switch Fails To Open. Check
the switch on the front of the drum to
see that it opens properly when the
release button is pressed for manual
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tuning. If switch fails to break contact
properly, motor will continue to run.

FaiLs To Stor AT BuTToN

This condition is a little different
from the condition mentioned in the
previous discussion. In this type of
failure the motor will stop at most of
the buttons, but may fail to stop prop-
erly on one or two buttons.

Short Plunger. If the plunger is too
short the stop arm will be spaced too
far back from the rotor. Try a new
plunger. If this does not correct the
failure, insert one or more thin shim
washers under the plunger. This will
space the stop arm closer to the rotor.

Skips Several Buttons. If the motor
skips sevéral buttons located at different
sections of the drum, treat each button
as in Step 1 above. If, however, several
adjacent buttons fail, then check the
assembly of the drum housing to the
front plate. It may be too loose along
that particular edge of the drum. To
correct this, peen the housing more
firmly to the front plate.

Too Much Torque. Check the ad-
justment of the intermediate drive

“wheel, which can be moved up or down,

to see that it releases promptly and
freely when the circuit is broken. If
it fails to release promptly, it would
tend to carry the mechanism beyond the
button. Adjust intermediate drive mount-
ing plate if necessary.

Lock Nut Loose. Check all lock nuts
to see that they are drawn up firmly.
A loose lock nut outside the drum will
mean a loose stop arm inside the drum.

Motor FaiLs To REVERSE

Defective Reversing Switch. If de-
fective switch is found, replace it.

Reversing Pin Collar Not Properly
Set. Check the adjustment of the revers-

‘ing pin collar which is located directly

in front of the flexible coupler, to see
that the reversing switch trips exactly
at the end of travel of the mechanism.
The collar is adjustable, being held by
two set screws.

Open Reverse Winding In Motor.
Check the reversing field in the motor.
If open, the motor will travel in one
direction only.

Travel-Lite Stops Not Properly Set.
Check the stops on the gear train studs
that the travel-lite hits as it reaches
either end of the dial. If the travel-
lite bracket hits the stop before the
reversing switch trips, the motor will
not release. Stops may be either of two
types: brass clamp or screw and lock
nut.

Burrons FaiL To Retain
ORIGINAL SETTING
Loose Lock Nut. A loose lock nut

e SERVICE FOR



HIS MASTER'S VOICE

The Best Known Name and the
Oldest Trademark in the Business

CariravLize on the definite sales advantages of the RCA Victor

name and famous trademark.
Authorized RCA Victor Radio Tube franchises are available
only through RCA Victor Instrument Distributors.

RCA presents the ‘Magic Key’’ every Sunday, 210 3 P. M., E. D. 8. T, on the NBC Blue Network.

RADIO TUBES

RCA MANUFACTURING CO., INC., CAMDEN, N. J ¢ A Service of the Radio Corporation of America
19
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DON'T SAY WE
DIDN'T WARN YOU!!

% The National Radio Parts Trade Show will sur-
pass all previous conventions in attendance and

importance.

% Radio Manufacturers . .. "hit hard" . .. intro-

duce your new products to the hundreds of Dis- Last vear's convention issue of
SERVICE carried the advertising

of the following outstanding

tributors and thousands of Servicemen who will

be on hand.

- WA i R E B i B FEay e EEN RAE EER B A -

% SERVICE is the "must'' magazine for manu-
facturers to use to get over that big punch.
Copies of the June Issue will be distributed at
the Show.

% Those who attend will use SERVICE as their
Convention Buying Guide. It's an all-important
issue for every manufacturer, whether an exhib-

itor or not.

% Servicemen, Distributors and Dealers who
cannot attend the Convention will avidly read
June SERVICE, too. Saturated coverage of all
the buying power in a $150,000,000 replacement

parts industry is assured!!!

ADVERTISING FORMS FOR JUNE
SERVICE CLOSE MAY 31st. PHONE
OR WIRE YOUR SPACE RESERVATIONS
TODAY. "Don't Say We Didn't Warn
You." Good positions are going fast.

- A BN A O umd

manufacturers:

AEROVOX CORP.
AMERICAN MICROPHONE CO.. Ine.
AMPERITE CoO.
AMPLIFIER CO. OF AMERICA
ARCTURUS RADIO TUBE CO.
ASTATIC MICROPHONE LAB.. Inc.
AUDAK COMPANY
BELL SOUND SYSTEMS. Ine.
BIRNBACH RADIO CO.

THE BRUSH DEVELOPMENT CO.
CENTRALARB
CINAUDAGRAPH CORP.
CLAROSTAT MFG. CO., Inc.
CONTINENTAL CARBON, Ine.
CORNELL-DUBILIER CORP.
CORNISH WIRE CO. Ine.
CROWE NAME PLATE & MFG. CO.
CURTIS CONDENSER CORP.
DUMONT ELECTRIC CO. Ine,
ALLEN B. DUMONT LABS.. Inec.
EASTERN MIKE-STAND CO.
LELECITRICAL PRODUCTS CO.
ELECRONIC DESIGN CORP.
ELECTRO-ACOUSTIC PRODUCTS CO.
ELECTRO-VOICE MFG. CO.
GENERAL ELECTRIC CO.
GENERAL TRANSFORMER CORP,
HYGRADE SYLVANIA CORP.
INSELINE CORP, OF AMERICA
KEN-RAD TUBE & LAMP CORP.. Inc.
KRAEUTER & CO.

I’ R. MALLORY & CO., Inc.
MICAMOLD IPROD. CORP.
MUELLER ELECTRIC CO.
THE MITER CO.
NATIONAL UNION RADIO CORP.
OHMITE MFG. CO.
OPERADIO MFG. €CO.
OXTTORD-TARTAK RADIO CORP.
PRECISION APPARATUS CO.
RCA MFG. CO., Inc.
RACON ELEC. CO.. Inec.
RADIO CORPORATION OF AMERICA
THE RADIOTECHNIC LAB.
RADOLEK (0.
RAYTHEON PRODUCTION CORP.
READRITE METER WORKS
JOHN F. RIDER, Publisher
SOLAR MFG. CORP.
STANDARD TRANSFORMER CORP,
SUPREME INSTRUMENTS CORP.
TECHNICAL APPLIANCE CORP.
THORDARSON ELEC. MFG. CO.
TOBE DEUTSCHMANN CORP.
TRIAD MFG. CO., Ine.
TRIPLETT ELEC, INST. CO.
TUNG-SOL LAMP WORKS, Inec.
UNITED SOUND ENGINEERING CO.
UNITED TRANSFORMER CORP.
UNIVERSAL CONTROLS, Ine.
UNIVERSAL MICROPHONE CO.. Ltd.
TUTAH RADIO PRODUCTS (O.
WARD LEONARD ELEC. CO.
WARD PRODUCTS CORP.
EARL WEBBER CO.
WEBSTER-CHICAGO
WESTON ELEC. INST. CORP.
WHOLESALE RADIO SERVICE CO., Inc.
WRIGHT - DE COSTER, Ine.
YAXLEY MANUFACTURING DIVISION

-— 4 DRt NN S D P T e T gl .



GENERAL DATA—continued

will permit the stop arm to move from
its original setting.

Loose Gear Bushing. Check the gears
in the gear train, particularly the split
gears to make sure there is no lost
motion between the gear and the
bushing.

Loose Coupling. Check the flexible
rubber coupling between the mechanism
and the tuning condenser for loose set
screws, loose bushing, or loose rivets.

Loose Drum-Holding Nut. Check the
large hex drum-holding nut, to be sure
the drum is held firmly in place.

Loose Drum Front Plate. Make sure
the front plate is peened firmly to the
drum housing.

Loose Set Screws. Check all set
screws in the gear train.

Improper Button Setting. Check all
button settings, to make sure they are
set to the center of the station carrier.
This is extremely important. When set-
ting buttons, the release button must be
held in firmly to short out afc, other-
wise it is impossible to make the setting
at the center of the carrier.

A-F-C Switch Grounded. Check the
a-f-c switch which is the inside blade of
the switch on the front of the drum. If
this is grounded while tuning automat-
ically, afc does not operate. No auto-
matic tuning mechanism is accurate
enough to operate wthout afc.

SLIPPAGE

Rubber Drive Cones Worn. Replace
if necessary.

Loose Set Screws in Gear Train.
Tighten all set screws firmly.

Improper Adjustment of Intermediate
Drive. Check intermediate drive wheel
to sée that it bears firmly on the fly-
wheel while the motor is running. If
necessary, adjust intermediate drive
mounting plate.

Binding In Gear Train. Press re-
lease button and tune set manually. If
binding is noted, attempt to relieve it as
follows: Loosen machine screws that
extend through the rear mounting plate
into the spacing studs that hold the gear
train. If tension is relieved, insert shim
and retighten machine screw.

Rotor Drags. 1f the mechanism turns
too stiffly, it may be that the rotor in-
side the drum is dragging. Lubricate
rotor bearing and check to see if drum
housing is peened too firmly to front
plate.

Oil On Driving Surfaces. Make sure
that the rubber friction conmes, the in-
termediate drive wheel and the flywheel
are free from oil. If necessary, clean

MAY, 1938 e
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Motor details, Motorola 12Y and 12Y-1

with several drops of carbon tetrach-
loride (Carbona).

ManuvaL CoNTrOLS Too STIFF

Intermediate Drive Dragging. Check
intermediate drive to see that it falls
back away from flywheel when motor
is not running. If necessary, readjust
intermediate drive mounting bracket.

Motor Armature Fails To Fall Back.
The failure in Item 1, may be caused
by this. Check the spring in front of the
armature, also check lubrication of
armature bearings. If motor armature
seems to turn too stiffly, see that it is
properly aligned and is not dragging at
any point on its circumference. The
motor bearings are of the self-aligning
type and can often be brought into
alignment by tapping the laminations of
the motor lightly with some heavy tool.

PraNETARY Drive (VERNIER) Dogs
Not OpERATE CORRECTLY

Weak Planetary Spring. To check
this you must be able to visualize the
correct assembly of the planetary. The
planetary mechanism uses five loose
ball bearings in all, three of which are
visible through holes in the planetary
housing (large tuning shaft) when the
drum assembly is removed. The other
two ball bearings are located inside the
housing with a tension spring in be-
tween. A sixth ball hearing is spot-
welded to the end of the planetary
drive shaft (small tuning shaft). When
assembled correctly, the ball on the end
of the planetary drive shaft bears
against a free ball bearing which in

Visit us at the Chicago Show—212 Bell Street

turn bears against the planetary spring
and this spring in turn rests on another
ball bearing. A weak planetary spring
will cause slippage.

Ball Bearing Missing. If any of the
ball bearings in the planetary assembly
are lost, and this can easily happen
when changing drums, the planetary
will not drive satisfactorily.

Race-Way Worn. The drum bearing
has a race-way on the inside, around
which the three ball bearings revolve.
If this is worn the only correction is
a new drum.

Improper Lubricant. The planetary
must be properly lubricated with a heavy
lubricant, preferably vaseline.

Planetary Shaft Bent. This sometimes
happens, especially when the instrument
has been handled roughly in transporta-
tion. Obviously, the only correction is
a new planetary assembly.

Orr CALIBRATION

Travel-Lite Improperly Adjusted.
Check adjustment of the travel-lite
bracket. It is adjustable and can be
moved over a considerable range.

Travel-Lite Split Gear. If the cali-
bration is off so far that the adjustment
of the travel-lite bracket will not correct
it, then the travel-lite split gear has
probably slipped in its adjustment on
the large brass gear that drives it.
It will be necessary to move the split
gear several notches in the required
direction. In changing this adjustment,
be sure you do not lose any of the split
gear coil springs, and be sure the split
gear is reassembled with proper spring
tension.

2}



GENERAL DATA—continued

ManuaL Tuning Broap

Set Out of Alignment. Check align-
ment, following procedure outlined be-
low.

AFC Not Shorted Out. Check the
switch on the front of the drum to
make sure that the bottom blade grounds
against the front plate of the drum when
the release button is pressed in for
manual tuning. If this bottom blade
fails to touch the drum, increase ten-
sion of small black steel spring on the
release button. Replace this spring if
necessary.

ALIGNMENT PROCEDURE

Place chassis on service bench. Re-
move band spread pointer and dial. In-
sert a small piece of paper between the
front cantacts of the switch that is
located on the front of the automatic
control drum. These contacts break the
motor circuit. This is necessary to
prevent the motor from running during
the alignment.

Connect signal generator to control
grid of first detector tube (6A8G)
through a 0.05 mf condenser, and to
chassis. Do not remove grid cap. Also
connect output meter across speaker
voice coil. Turn band switch to “Amer-
ican Programs” position. Turn con-
denser gang completely out of mesh.
Press the release button to short out afc.

Set signal generator at 465 kc and
carefully adjust the three i-f trimmers
in the tops of the two small i-f cans
(one i-f can has one trimmer only) to
point showing highest reading on out-
put meter.

Adjust the two mica trimmers in
the large i-f can to point showing high-
est readings on output meter. (Impor-
tant Note:—One of these trimmers is
located near the bottom of the right
hand side of the can, inside the covered
hole; the other trimmer is the tiront
trimmer on top of the can. The back

trimmer on top of the can is an air
trimmer and must not be adjusted at
this time).

Attach a 0-5 high-resistance volt-

meter between the cathode (Terminal
No. 8) of the 6J7G afc control tube
and ground. Turn signal generator up
to full output (still set at 465 kc) back-
ing down on receiver volume control,
if necessary.

‘Note cathode voltage reading on volt-
meter . with afc shorted out (release
button pressed in), then note cathode
voltage reading with afc operating
(press any tuning button, permitting
release button to fly out). When afc
discriminator s
there there should be no difference in
reading between the two positions. If
a variation is noted, it indicates that
the adjustment of the air trimmer on
top of the i-f is not correct.

Using a non-metallic screw driver,
turn the air trimmer just a trifle at a
time, checking continually thé cathode
voltage reading on the voltmeter by
pressing alternately on the release but-
ton and on one of the tuning buttons
(connecting and disconnecting afc).
When a position is found where voltage
remains the same in both positions, the
adjustment is correct.

Note :—While making this adjustment
it will be necessary to remove the non-
metallic screw driver from its position
in order to check the reading accurately
since body capacity has considerable
effect at this point.

Switch afc off by pushing in the
release button and leave it off through
the remaining steps of the alignment.

Leave band switch in “American
Programs” position. Connect signal
generator to antenna and ground ter-
minals, using a 0.0002 mf condenser in

antenna lead.

Set signal generator and receiver dial

SOCKET VOLTAGES

TUBE | POSITION

6U5 ‘
H i Cathode (Black Wire) 0

21 [ 2 T 3 q Sel 6 | 7 ) 9
6KIG | R.F. 0 [ 6.3AC | 210 90 0 1 X | 0 | NoteA | NoteB
645G Osc. 0 | 0 | 190 X | 28 63AC | 0 |
BABG | lst Det. 0 0 | 205 95 | 14 | 95 | 63AC | 0 | NoteB
6B3G Ist I F. 0 63AC | 210 | 0 | 0 | 8 1 © | 0 | Note B
6KIG | 2ndI.F. 0 0 [ 210 | 9% [ 6 [ X 1T 63AC | 6§ | 0
6H6G | 2nd Det. 0 63AC | [} o [ 0 1 0 0

AFC Disc. | | | ! !

831G AFC 0 63AC | 180 100 U= "= BB 20 45 ] 0
6RIG | AVC 0 63AC | 295 Note B o (% ] 0 190 | 0
6J5G | AF 0 63 AC 150 0 NoteC | X 1 0 0
BVEG | Output 0 | 63AC 275 290 NoteD | X | 0 0
5X4G_ | Rect. | f 315AC | 35AC | . | 5.0AC | S50AC |

Eye Filarent (Brown Wire) 6.3 AC  Plate (Red Wire) 200

Grid (Green Wire) 0

T

@%@@
a®o
0

BOTTOM VIEW
OF SOCKET

using 1000 ohms per volt meler.

"X mdicates socket terminals used as dummy tie points.

Note A:—0 to 8.5 V. depending on posttion ol sensitivity conirol
Note B:——3.3 V. measured point B to ground.

Note C:—6.0 V. measured point C to ground.

Note D:—15.0 V. measured point D to ground

All voltages, except rectifier tilaments, measured from socket  termnal mdicated to chassts ground,

Line voltage 115. Current comsumption 130, Maximum power output 7.5 watts.
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properly balanced,

both at 1700 ke. Adjust BC OSC trim-
mer until 1700 kc signal is heard.

Set signal generator at 1400 kc and
turn condenser gang to the signal at
1400 ke. Adjust BC ANT and BC RF
trimmers to point showing highest
reading on output meter.

Set signal generator at 600 kc and
rock pointer at 600 k¢ position on dial
scale, while adjusting BC padder, until
combination is found which gives high-
est output reading. Note:—If there is
noise level at 600 kc, padder can be
adjusted to maximum noise without
rocking gang and without use of sig-
nal generator. (Use short wire for
pick-up if necessary.)

Turn band switch to “Police and Air-
craft” position. Replace 0.0002 mf con-
denser in signal generator lead with
a 400 ohm carbon resistor.

Set signal generator and receiver dial
both at 7.0 me. Adjust POLICE OSC
trimmer until 7.0, mc signal is heard.

Set signal generator at 5.8 mc and
turn condenser gang to. signal at 5.8 mc.
Adjust POLICE ANT and POLICE
RF trimmers to point giving greatest
output reading, while slightly rocking
condenser gang.

Turn band switch to “Foreign Pro-
grams” position, still using 400 ohm
carbon resistor in antenna lead to signal
generator. .

Set signal generator and receiver dial
both at 22.0 mc. Adjust SW OSC
trimmer until 22.0 signal is heard.

Set signal generator at 18.7 mc and
turn condenser gang to the signal at
18.7 mc. Adjust SW ANT and SW RF
trimmers to point giving greatest out-
put reading while slightly rocking con-
denser gang.

Padders on “Police” and “Foreign”
bands are fixed. (No adjustment neces-

sary.
)

RCA Victor Record Players,
R-93B and R-93C

Voliage Raiings

A-6: 105-125 volts, 60 cycles.

A-5: 105-125 volts, 50 cycles.

B-2: 105-125 volts, 25 cycles.

C-5: 200-250 volts, 50 cycles.

Motior and Pickup

Type: Synchronous (Manual Starting).

Turntable Speed: 78 rpm.

Pickup: Crystal.

Pickup : Impedance 80,000 ohms at 1000
cycles.

Average Output Voltage: 1.5 volts at
1000 cycles with 250,000 ohm load.

Volume Control Res: 250,000 ohms.

COoNNECTING RECORD PLAYER To RADIO
RECEIVER

In connecting this player to the radio,

e SERVICE FOR



Jhe
Dictionary TELLS IT BEST

IRST came theory, then practice. In the service industry
successful practice depends upon a proper kinowledge
of theory. Theory is the root! Practice—the tree! Success
ful servicemen realize the advantages of leaming theory

L ]
“\‘eO‘Y ¢ first and are never troubled by new circuit changes or the
complicated problems' of modem service work. They de-
nla pend upon Rider Books for basic theory and Rider Manuals

for specific circuit information on American radio sefs.

Rides Books ground you with a thorough knowledge of
the basic theories underlying the ever-mounting number
of new radio developments. They contain fundamental
facts which will keep you ahead of radio, not forever
catching up with it. No serviceman can afford to ignore
the importance of

RIDER BOOKS
for theony

RIDER MANUALS
fon practice

The Cathode-Ray Tube
at Work
With introduction of new,
cheaper Cathode-Ray Tubes,
this book is even more indis-
pensable for its complete
practical information on Oscil-

fographs, etc. 336 pp.
450 ill. Price . . . .. $25°

Qervi:ing Superheterodynes
Chang hanges, changes!
That has been the history of
the superheterodyne circuit.
Make repairs quickly by an-
alyzing the different ports of
the circuit quickly, Rider shows
you how. 288 pp, pro-

fusely ill. Price . . . $'|00

Aligning Philco Receivers
This new book presents au-
thentic and complete instruc-
tions for fast and accurate
alignment operation on ANY
Philco receiver. Ev]e;z trimmer
is located for you:

pp. Hard cover, Only $'|00

Servicing Receivers By
Means of Resistance
Measurement
Tells how. to take guess-work
out of servicing by vsing an
ohmmeter. This method is in
line with continuity data being
furnished by set manufac-
turers. 203 pp. 93 ill. $ -loo

Pricel e 6 ofd el b'n &

” AN HOUR A DAY WITH RIDER” BOOKS

ON RESONANCE AND ALIGNMENT

A clear, easily understood explanation of what

happens when a circuit is tuned to resonance. You

need this! 96 pp. 48 explanatory figures . . 60¢
ON AUTOMATIC VOLUME CONTROL

In Rider's personalized style. Chock-full of informa-.

tion to make your AVC work easier— more profitable.
96 pp. 65 ill, Hard covers 6

0¢

ON D-C VOLTAGE DISTRIBUTION IN RADIO RECEIVERS

Theory and practice of d-c voltages—how they
are led through various types of networks to the
tube elements—calcylation of resistances, etc., elc.

. 96 pp. 69 ili. Hard covers . . . . . . . . . 60¢
ON ALTERNATING CURRENTS IN RADIO RECEIVERS
tilustrated with drawings and diagrams. . 60c¢

.

JOHN F. RIDER,Publisher

1440 Broadway, New York, N. Y., U. S. A.

MAY, 1938 e

For practical application of your knowledge, Rider Manuals are indis-
pensable. The eight volumes contain complete and authoritative circuit
data on American-made radios and are in every-day use by thousands
of servicemen as a time-saving and profit-making guide through the most
complicated receiving sets. They form the most comprehensive compila-
tion of service data available to the industry, indexed and cross-indexed
to guarantee finding desired information in the least possible time.

VOLUME VIII—COVERING 1937-1938—$%$10.00

1650 pages, plus 128-page index,
plus 64-page ‘‘How It Works"section.

Rider Manuals are a part of any sue-
cessful service business. Make sure
you have all eight. [f not, order the
missing ones today.

Vol. VIII—$10.00—1937-38
Vol. VIl — 10.00—1936-37
Vol. VI — 7.50—1935-36

Vol.V — 7.50—1934-35
Vol. IV — 7.50—1933-34
Vol llll — 7.50—1932-33
Vol. Il — 7.50—1931-32
Vol:1 — 7.50—1920-31

ORDER TODAY

YOU NEED ALL
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GENERAL DATA—confinied | [low

care must be exercised to connect it at A L
a point where sufficient gain is between H E P lH [ Em E “T
it and the speaker to give normal out-

put. Usually two or more stages of d

audio amplification are required. The UEICGE

radio part must be thoroughly discon- AMAZ’NGLY

nected or “killed” when playing records, - SIMPLE

else the rafho s1gnals will l?e heard with ® Servicemen, with only 4 stand-
the record’s music. Attention should be ard types of Amperite AC-DC
given to the possibility of introducing Regulators you can replace

hum and feedback voltage into the radio 90% (over 100 types) of AC"
when connecting the player. A radio- B3 %’"“tl:"bes ."cm, i _use:
phonograph switch, Stock No. 9824, is Sabe AR

recommended for a switching system. »Ampieikeablataled warg

equipped with .a patented

Itsl copnectiqns are shown in Fig. 1. Automatic Starting Resistor to
With it, radio or phonograph may be prevent untimely burnouts and
selected by simply turning the switch. save pilot lights.
When the radio is equipped with a ® New Low Price on Amperite
phonograph terminal board, the player AC-DC Regulators: $1.00 LIST
GIVE YOUR CUSTOMERS BETTER | 'S ezllsﬂy connected. One should follow Amperite Replacements
SERVICE WITH the instructions pertaining to that par- for 2V Battery Set ballasts
ticular radio. In general, the player’s $1.25 list
output should be applied to the grid
MODEL 1670 circuit of the first audio tube in the i
Vibrator-Tester same manner as the second detector is Agp ERITE V\l/:f({)lTRE
connected. Use a switching arrange- ompany
An Approved Deluxe Model ment that grounds the radio as it con- 561 BROADWAY CHART
Dealer Price . . . $24.00 | nects the phonograph. {

When using the radio phonograph
METAL CASE i m : :
( CASE) switch Stock No. 9824 on radios using
@ Tests All Types 6 V. Vibrators a 6B7 or some similar tube for second
@ Three Scale Triplett Instrument
@ Uscs Approved 500 Ohms Load detector, the yellow and green leads are
connected in series with the grid cap

AMPERITE

AUTOMATIC REGULATORS

*Vibrators should never need replacement ‘ :

until the contacts are worn to the extent (.:Ol’lneCtIOI’lSdOf tl}is tube. The green lead

that the output of the power packs is un- is connected to the orid cap.

steady or the vibrator fails to start properly : g ’ P Visit us at the Chicago Show—

on a low “A” battery. (Continued on fage 28) 212 Bell Street
This new Tﬁplett Vibrator Tester has been con- — - - -
structed with the engineering cooperation of lead- TURNTABLE HELD ON SHAFT Mot bly, RCA
ing manufacturers of vibrators. It will test all BY RETAINING RING & WASHER otor assembly,

Victor record players

R-93B and R-93C.

types and makes (6 volts) as used in auto-
motive and home battery receivers. A load of
5000 ohms recommended by vibrator engineers is
applied: The 3-meter scales are: 0-10 volt scale
shows voltage input to the vibrator; the GOOD-
BAD scale shows output; scale marked 0-100 per
cent shows per cent of output voltage as reflected
by change in input voltage. Low damped meter
permits needle to follow voltage fluctuations
caused by faulty vibrator contacts. Sold with
complete instructions on how to test.

B AR AP 1s 016 F,00075
GAP MUST BE UNIFORM.

OIL. QUTER BEARING
SURFACE,USE LIGHT OjL.

OIL INNER BEARING SURFACE.,

LEATHER WASHER R,
SHOULD BE OIL R
SOAKED, GOES

Model 1670 in Portable Metal Case with Black Wrinkle ABOVE STEEL: USE LIGHT OiL.
Finich...Attractive Etched Panel... 24 00 WASHER.

DEALER NET ..c.ovivnrnnicincinnnns .

Model 1670 in Portable Leatherette Case with Removable \S'S'EB‘_A,ELH%E&‘LNG

Cover and Compartment for Accessories... 28 00

DEALER NET ...coeceimiiivnrannannas .

See the New Triplett 1938-39 Line
At the Chicago June Radio Parts Show e Wi - L
Booths 213-15—Henry Ave. : gRanT s

SUPPLY
A

(.

SWITCH & CABLE
SToCK < 9624

CABLE

CABLE To
RADIC CHASSS
—

MOTOR SHOWN FOR
1O VOLT - 60 CYCLE
CONNECTION

BLUE

1

' The Triplett Electrical Instrument Co. !

[ 175 Harmon Dr., Bluffton, Ohio | T2 Gl

I  Please send me more information on ] ONIRECORDIEIAYER H
[ BRI RED Model 1670 Vibrator-Tester. 1 - J
I e I am also interested in....... PRI = 1 soTTOM

3 mc?«i;n

Wiring diagram, RCA
Victor record players
R-93B and R-93C,
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Test

Fquipment . . .

AN INFINITE-RESISTANCE VOLTMETER
By G. H. BROWNING, F. J. GAFFNEY and B. THOMPSON*

THE RADIO SERVICE business has ad-
vanced from a technical angle by leaps
and bounds in the last few years. The
voltmeter, tube tester and signal gener-
ator are unable in some cases to cope
with modern service problems. Addi-
tions such as cathode-ray oscilloscopes,
condenser analyzers, etc.,, have been
most helpful in analyzing set faults in
a short period of time, which is so es-
sential to a profitable business.

It has been only the last year or two
that the Service Man has been required
to make voltage measurements in the
high-resistance  networks associated
with automatic-volume-control systems,
automatic frequency control, phase-
inverter circuits and high-fidelity audio
circuits. The vacuum-tube voltmeter
has been used with considerable success
for this purpose. However, vacuum-
tube voltmeters cannot be readily com-
bined with the usual volt-ohm-milliam-
meters to make one complete radio set
tester. The problem of obtaining the
correct voltage measurements on high-
resistance circuits has been appreciated
by various manufacturers for the past
year or more, for where formerly volt-
meters had a resistance of 1,000 ohms
per volt, the resistance per volt has been
increased up to 20,000 ohms or more
in some cases.

The meter to be described is a d-c
voltmeter with an infinite resistance for
ranges of voltage from approximately
0.2 volt to 250 volts. This instrument
uses an old electrical principle put to a
new use to obtain a voltmeter which
draws no current from the source being

*The Hickok Electrical Instrument Co.

F’ig.. . Principle of the infinite-resistance
voltmeter.
MAY, 1938 =

measured and is, therefore, said to pos-
sess an infinite resistance. It is of
course well known that if a circuit con-
sists of equal and opposite voltages no
current will flow in the circuit. Such a

.circuit is shown in Fig. 1. Here if the

voltages E; and E, are exactly equal to
each other, no reading will be obtained
on G, the current indicating device.

In order to measure an unknown volt-
age, therefore, without drawing current
from the voltage source it merely be-
comes necessary to oppose this unknown
voltage with an equal and opposite volt-
age and then to measure the opposing

Fig. 2. Measufing an unknown voltage.

voltage. Fig. 2 shows a circuit which
accomplishes this end. This circuit con-
sists of a variable voltage E, which can
be made to oppose the unknown voltage
E.. When the current instrument G
gives zero indication, E, will exactly
equal E, and no current will be drawn
from the unknown voltage source. If
voltage E, is measured with an ordinary
voltmeter an accurate determination of
E; can be made since E, equals E,.

In order to gain some idea of the
magnitude of error introduced by low-
resistance meters in measuring voltages
across circuits having high internal re-
sistance we shall examine the condi-
tions which prevail in Fig. 3. Here a
source of potential E is connected, in
series with a high resistance R, to a
voltmeter. If no current were then
drawn from the voltage source the volt-
age V., would be exactly equal to E, the
voltage source. However, if the volt-
meter has some finite resistance R,, the
voltage actually read on the meter will
be given by the equation

Fig. 3.

Sources of error in voltage mea-
surements.

EXRn

R+ Rm
If R is very large in comparison to
R.. this equation reduces to

_EXRnm

R

By means of this equation the actual
voltage appearing across the high-
resistance source may be obtained from
the voltmeter reading when the resist-
ance of the voltmeter and the resistance
of the voltage source are known. These
calculations are bothersome and are
eliminated when the infinite-resistance
voltmeter is employed as the measuring
device.

It would be well to point out here
that the accuracy of the zero-current
voltmeter depends entirely upon the
ability to balance the galvanometer to
zero deflection. For this reason, any
errors in the indicated voltage may be
either plus or minus. These errors will
increase as the ratio of voltage to re-
sistance approaches zero. It is impossi-
ble to state that the zero-current volt-
meter has a definite percentage of accu-
racy for all ranges of volts in circuits
of any resistance. However, it is possi-
ble by very carefully balancing the gal-
vanometer to measure voltages as low
as 5 volts in series with a resistance as
high as 10 megohms with an error of
less than 10 percent.

Faulty operation of automatic-vol-
ume-control circuits is a frequent source
of annoyance to the Service Man. In
order to be able to correct any difficul-
ties which occur in this portion of the
circuit, it is absolutely necessary to ob-
tain reliable data on the values of the
a-v-c voltage applied to the various
tubes. Heretofore this data has been
extremely difficult to obtain due to the
fact that the a-v-c voltages are devel-
oped across high-resistance networks so
that some voltmeters can not be suc-
cessfully employed in their measure-
ment. The detector and output circuit
of a typical superheterodyne receiver
are shown in Fig. 4; the a-v-c voltage
is developed between point B and
ground. To give a practical illustra-
tion of the variances obtained in meas-
uring a-v-c voltage, a radio-frequency -
signal was applied between the antenna

m

m

25



for hundreds

OF RESISTOR
REPLACEMENTS
e .upto 10 Watts

T T e R T

it

... No need to keep com-

ik plete stocks of Vs, Y3, Vo, 1, 2

Y or 3 watt resistors! No lost &=
#1 time or lost motion! Just ]
frdl ! %{!;4
% and adjustable Cement ({Q

Coated Power Wire Wounds
and you’ll be prepared for
hundreds of replacements—
almost anything up to 10 3
watts, A small stock of IRC ™%
Type ABA Adjustable units 32
gives you dozens of ranges. §%
Simply set the adjustable =
slider on the exposed track [
of wire to tap off any desired ¥
resistance value up to the
maximum range of the unit.
Additional taps can be used  #i

£25°

carry a few IRC 10-watt fixed %
&
ig
%

bl K

. e

to make one resistor do the i
work of two or more, ik
. A

3 FREE! write for the new IRC
} Resistor and Volume Control
Catalog listing the complete IRC
line for radio service, amateur,
engineering and “'lab’* work.

“ Tﬁey
_Vay Put”

)

RESISTANCE COMPANY

401 N. Broad St.. Philadelphia, Pa.
In Canada. 187 Duchess St., Toronto, Ont.
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TEST EQUIPMENT—continued

and ground system and measurements
were taken of the a-v-c voltage devel-
oped between point B and ground, using
a low-resistance instrument and the
zero-current voltmeter. The results ob-
tained with the different measuring de-
vices are plotted in Fig. 5, which shows

‘the wvariation of a-v-c bias with input

signal. As shown, the values obtained
with the zero-current voltmeter when
making measurements of voltages de-
veloped across a resistance of 1.5 meg-
ohms (as is the case in the circuit of
Fig. 4) are accurate to within about 5
percent. The curve in Fig. 5 obtained
by means of the zero-current voltmeter

is, therefore, substantially correct.

One of the main sources of annoyance
to the Service Man are those faults
which are termed “intermittents.” These
faults are usually due to one of three
causes—a condenser which open cir-
cuits intermittently, a faulty tube, or a
resistor whose value changes apprecia-
bly with current. The first two of these
causes can usually be located without
much difficulty. The last cause, how-
ever, that of an intermittent resistor,
often presents a difficult problem. The
common service procedure in such cases
is to check the voltage applied to the
plate and plus-B end of this resistor
and then, with the set turned off, check
the resistance of the resistor itself. This
procedure is never satisfactory in cases
where the value of resistance changes
appreciably  with current passing
through it. Obviously, the correct pro-
cedure in this case is to obtain an accu-
rate measurement of the voltage at the
plate of the tube in question at the time
when the set is operating normally and
when the signals begin to fade or have
faded out entirely. It will be noted,
however, that in practically all resist-
ance-coupled circuits commonly em-
ployed in receiver design, the load re-
sistors have rather large values. For
this reason, measurements of plate volt-
age made with some voltmeters may be
too inaccurate to show up such faults
as the one just cited.

Another frequent cause of faulty or

MADE oY
Z 4

S Mol 5 +
» /z?l( . FOR

s U na-
na 5‘_1:::“\‘)6,\'\&%‘1\'\\:[\60
hook'up o‘d‘en’f.\“ed

Fig. 4. A-v-c and a-f circuit of a typical
receiver.

4000
Ohms

0.2'Meg.

B+ = B+
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TEST EQUIPMENT—confinued

intermittent operation is an incorrect
value of grid bias in some stage of the
circuit. In many such cases, the bypass
condensers are at fault, although cases
of faulty grid-biasing resistors are not
uncommon. These difficulties can be de-
tected readily if an accurate measure-
ment of cathode voltage with respect to
ground can be obtained.

The operation of the zero-current
voltmeter is extremely simple. The volt-
age to be measured is connected to the
proper terminals and remains connected
while the measurement is being taken.
A switch on the meter is set to the

-

AT
s l equj
£ W
o

3 I N
S 10 1 _C\lrre‘
[§] [ Zetout
x5 LA = | ‘R _Hf[\l . Me‘f‘ef”

- S nc et
s Tl Low - Recistonce Meteby

100
1000
0,000

100,000

-

Input Signal - Microvolts

Results of measurement on an
a-v-¢ circuit.

Fig. 5.

proper range (0-10, 0-50, or 0-250)
and a potentiometer adjusted until the
meter deflection is zero. To read the
unknown voltage, it is only necessary
to press a button which disconnects the
unknown voltage from the meter cir-
cuit and places a resistance of the
proper magnitude in series with the
current meter and across the internal
power supply voltage. The value of
the voltage developed by the meter
power supply necessary to just balance
the unknown voltage (as indicated by
zero meter deflection) 1is obviously
equal to the unknown voltage. The cir-
cuit employed is such that even if the
meter is connected to an unknown volt-
age whose value is considerably higher
than that indicated by the switch set-
ting, no damage to the meter will ensue.

This zero-current type d-c voltmeter
has been incorporated into a set tester
which is said to give the Service Man
1 rather unusual and serviceable com-
bination consisting of an ohmmeter for
reading resistances from 0.1 ohm to 10
megohms in 5 ranges, d-c milliamperes
from zero to 500 in 3 ranges, 0-500 d-c
microamperes, d-c volts at 1000 ohms
per volt from zero to 2500 volts in 6
ranges, a-c volts from zero to 2500 volts
at 1000 ohms per volt in 6 ranges, a-c
milliamperes 0-500 in 3 ranges, and ca-
pacity from 100 mmf to 200 mfd in 5
ranges. This is in addition to the zero-
current d-c voltmeter the range of which
is, as before stated, from 0.2 volts to 250
volts in 3 ranges.

MAY, 1938 e

See and HEAR
the Brand New
35 Watt System

INTRODUCING

“"Elimination
" of *E.S.”

Remote Control
@&

3 Microphone Input
Circuits

®
1 Phonograph Input
Circuit
®
Multi-Stage Regeneration
&
Volume Expansion
®

Speaker Impedance
Matching Control

[
*E.S.—FEar Strain
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Every Serviceman Should Investigate
How fto Make More Money in the
SOUND BUSINESS

WEBSTER-CHICAGO

Cordially Invites You for a Guest
Tour of their Modern Sound Plant
When You Are in Chicago at the

JUNE RADIO PARTS SHOW

Factory
Assembly

Laboratory
Showing a most un-
usual collection of fine
radio measuring in-
struments.

Display

Room :
Demonstrat-
ing a full and {
complete line
of all types of
Sound Equip-
ment.

Just Register at WEBSTER-CHICAGO

Booth 202 — Marconi
For FREE Bus

Boulevard.
Ticket and Pass!

WEBSTER-CHICAGO

WEBSTER-CHICAGO 1
Section My-5, 5622 Bloomingdale Ave., Chicago, lllinois. i
Please send me New 1938 Catalog. }

&&{ Name 3 !
. |
|

)
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AN

RADIO-X-RAY LABORATORY
1Rringd You Cuptomerb.'

Showmanship Pays!

In every line of business, from dentistry to
doughnuts, top earnings and public follow-
ing go to the man who displays latest equip-
ment and the ability to use it,

Working before your customer with truly
impressive Cathode Ray is your best and
cheapest way to attract trade, increase cus-
tomer respect, and earn better pay.

Every service man now can be certain of
owning a business-getting laboratory of
highest professional quality throughout.
Each 1938 C-B instrument is a stepping
stone, with height of 914" for installation
in a laboratory of any desired size.

It’s the greatest single contribution yet made
to lifting service men to the level of other
highly paid professions. On display by lead-
ing jobbers. Be first to investigate! Ask your
jobber today!

Removable instruments are held securely by spe-
cial catches to handle (patents pending). Shown

are OMA Frequency Modulated Oscillator,
126 Graphoscope, and 79-C Audio Oscillator.

Be Prepared with OHMITE

DIVIDOHMS

*If you need an odd resistor in a rush—

If you hate to calculate—if you want to
be ready for most any power resistor prob-
lem in a pinch—then you need Ohmite
Vitreous-Enameled Dividohms in your kit!
You can adjust them to the exact resist-
ance you want and put on one or more taps
wherever needed. Patented percentage of
resistance scale. Ratings from 10 to 200
watts, resistances up to 100,000 ohms. See
your Jobber now, or Write for New Cata-
log 17.

‘OHMITE MANUFACTURING COMPANY
4827 FLOURNOY STREET, CHICAGD, U. S. A.

OHRMITE

RMEOSTATS RESISTORS TAP SWITCHES

28

MERITED
ACCLAIM

The Victoria Hotel in New York is
blessed with many advantages.
Foremost is its centralized location,
for what is more important than to
be able to get places quickly and
conveniently,

Its luxurious comforts and sin-
cere friendliness is the final touch
to a visit that lingers on in your
memory.

Truly a hotel of character in
glamorous Manhattan.

SINGLE from $3.00
DOUBLE from $4.50

° §
VI t o nil
2l 1 .th.uu.fnn. e T

7th AVE.at 51st ST, NEW YORK

JOHN L HORGAN + MANAGING DIRECTOR |
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GENERAL DATA—continued

REcorp PLAYER SwITCH JUMPERS

Some record player switches do not
have jumpers J1 and J2 attached. When
the switch is so connected and turned
to phonograph position, the voltage de-
veloped by the pickup is fed into the
radio receiver through the green wire
and shield, and at the same time the yel-
low wire is connected to shield. The
jumpers J1 and J2 permit the yellow
lead to kill radio by connection to shield.
The jumpers should be removed where
the yellow lead connects in such a posi-
tion as to short bias batteries, etc. Check
the switch to be used for the method
chosen and use the jumpers accordingly.

PHONOGRAPH MOTOR SERVICE DATA

The synchronous motor used in this
instrument is designed to be simple and
foolproof. Among its many features are
constancy of speed, low power con-
sumption, single moving part, ease of
starting, rubber damper, ease of repair,
and long life. The parts that may re-
quire attention are plainly shown by
Fig. 2. The motor is started by turning

” the power switch and giving the
turntable a clockwise spin with the
hand. Smooth starting and running will
be insured by keeping the bearings well
cleaned and oiled.

ROTOR ADJUSTMENT

Use three 16-mil shims, spaced
equally around the gap between rotor
and stator. When rotor is suitably ad-

110 VOLTS - 30CYELES

HOVOLTS -60CYCLES
£20vOLTS-56 CVCLES

Motor coil assembly and connections RCA
Victor record players R-93B and R-93C.

justed, securely tighten the three screws
which hold the rotor to the turntable.
The centering operation is very similar
to that done with a dynamic speaker.

If top of rotor lamination assembly
is not flush with top of stator lamina-
tions, additional steel washers should be
inserted beneath the stator until it is
raised to the desired level.

HuMm AND VIBRATION

A small amount of hum when start-
ing, decreasing to a negligible amount
while running, is normal. If excessive
vibration occurs either at starting or
running, it may be due to one of the
following:

(1) Insufficient lubrication in outer

e SERVICE FOR



GENERAL DATA—continued

bearing or any other failure that will
cause the stator to bind.

(Z) Metal washer above the leather
washer at the bottom of the main bear-
ing. It must be below.

(3) Leather washer not oiled. When

VOLUME
CONTROL

AEAR VIEW

FROM SECOND
OETECTOR

- TO AUDIO
" AMPLIFIER

—RED v

- YELLOW-
- GREEN

a
i
u
I
n
|

CABLE FROM RADIO
PHONOGRAPH SWITCH

Fig. 4. Typical connections to radio
receiver volume control.

replacing the leather washer, make sure
that it is thoroughly soaked in oil.

(4) Motor not properly supported
from motor board. Unless the motor is
properly supported from the motor
board, vibration will be excessive.

(5) Burrs on salient poles of rotor
or stator. They should be removed with
fine emery cloth.

(6) Avoid placing the record player
on top of the radio cabinet since acous-
tic feedback may tend to accentuate me-
chanical hum.

REMOVING THE ROTOR FROM THE
STATOR

The rotor and turntable assembly
simply rests on the ball bearing at the
bottom of the vertical bearing, and may
be removed by lifting out. Don’t turn
player upside down without holding
turntable,

LuBRrICATION

Both the rotor and stator have bear-
ing surfaces about the center vertical
axis. These bearings and the ball bear-
ing at the bottomi of the turntable’s
shaft should be oiled whenever player
is serviced. The leather washer beneath
the stator is to be-pliable and soaked in

light oil.
®

Stromberg-Carlson (Late Models)
Crackling : Crackling can often be
traced to the Candohm voltage divider.
Replacement is the only sure cure.
Pinching the divider at each terminal
with a heavy pair of pliers will restore
temporary operation, but sooner or later
the trouble will return.

Sylvania News
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New Replacement Line of
Quauity Speakers at Low Prices

9. 0587

»Jensen

B A\  SERIES “S”

with

PERMANENT
MAGNETS

Adding to the Series “S” line of 5”, 6" and 8" field coil replacement
speakers, Jensen now makes the same line available with permanent
magnets.

Service dealers now have a full line of high quality replacement speakers
to meet every demand of your trade.

This new Jensen low price line is opening up new opportunities for
dealers in service and repair and in many cases for additional speaker
or sound outlets.

Write to Jensen or see your distributor for complete information on
these new speakers. Remember—it is no longer necessary to jeopardize
your reputation by offering an ill-fitting, poorly designed replacement
part or a nondescript complete speaker to meet the owner’s demand
for low price.

PRICES:

With Permanent Magnets With Field Coil

PMS5-FS ... 270 less Transformer H5-S ...... 2.30 less Transformer
PM6-ES ... 330 - N H6-S ...... 270 *“ “
PM8-DS ... 465 “ F8-RS ..... 390 «“

BE SURE TO SEE ALL THE LATEST DEVELOPMENTS IN

SOUND REPRODUCERS . . . VISIT JENSEN'S BOOTH
202-204 COULOMB STREET— AT THE CHICAGO RADIO PARTS SHOW

6601 S. Laramie Ave., Chicago, Tl

Please send me more detailed information on
New Jensen 5”7, 6” and 8" Replacement

Jensen Radio Manufacturing Co. S-SSS_}

Speakers.

[0 With Permanent Magnets. :

INEE T O o o 0005 oMb 0000000 500D 0 IR DC 05000 4 00003 ]
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(G312 SR e R 1 Py SR R State ...o.iiiiee ‘
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YUNITED TRALN

72 SPRING STREET . NEW YORK, N. Y.
EXPONT DIVISION : 100 VARICK STREET NEW YORK.N.Y. CABLES:“ARLAB”

FREE SEE YOUR DISTRIBUTOR
FOR THIS VALUABLE CATALOG

Don’t fail to visit our
display at the Chicago
Trade Show . .. Hotel Stevens
Booth 200, Steinmetz Awve.
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LAW NUMBER ONE
(Continued from page 7)

130 ma, project vertically upward to
R4, where these two lines intersect de-
termines the decimal point. From the in-
tersection vou find E between 0.1v and
lv, E therefore is 0.12 volts. Wattage
between 0.01 watts and 0.001 watts,
therefore W is .0036 watts.

It should be emphasized that Ohm'’s
Law applies to the fiow of current
through conductors. Their cross-sec-
tional size, metallurgical contents,
length, and temperature all affect this
flow.

In so far as the type of circuit is con-
cerned (that is, d-c or a-c), we have
been proceeding on the assumption that
d-c circuits were being considered.
Ohm’s Law applies equally as well to
a-c circuits, but there are other consid-

| erations (having to do with the resist-

ance of the circuit) which make it best
to consider them in a separate and fu-
ture article.

°
All-Wave Antennas
Loss in receiver sclectivity: Traced to
bad insulation on twisted pair leads
allowing wires to short. Dip wires in
hot pitch over a length of about 12
inches. This insulates well and obviates
the need of taping the leads.

Sylvania News

®
Philco 38-1, 38-2
Oscillation: To eliminate parasitic
oscillations, replace the 6U7G r-f tube
with a 6K7G tube, also lengthen the
green wire connecting the screen con-
tact of the 6U7G tube and condenser
No. 6. Then redress this wire around
the 6U7G socket toward the front of
the r-f unit and then back to condenser
No. 6. Be sure that the wire is as close
to the base as possible. Remove 250
mmfd. condenser entirely from 6U7G
screen circuit. This change should be
performed on all these models up to
Run 4.

Sylvania News
°

Victor Automatic Electrola,

Model CE29

Mechanicel cycle repeating intermit-
tently: Directly under the turntable

| and motor board is a round plate with

a notch in it. Into this notch fits a
narrow arm which when engaging, stops
the cycle of the mechanism and allows
the record to play through. The plate
and arm are both narrow, and if the
arm is bent slightly out of position the’
mechanical cycle will repeat indefinitely.
This trouble is often intermittent, mak-
ing it diffhcult to run down. The remedy
is to bend arm slightlv so that it is on
exactly the same plane as the plate.
Sylvania News

® SERVICE FOR



RADIO TRADE SHOW

PROGRAM
Tuesday, June 7
1:00 p.m. Registration, National

Radio Parts Trade Show.

Wednesday, June 8

9:00 a.m. Registration, National
Radio Parts Trade Show.

10:00 a.m. Board of Directors, Radio
Servicemen of America. T. P.
Robinson, President, Presiding.

2:00 p.m. 1938 National Radio Parts
Trade Show Opens.

6:30 p.m.Annual RMA Banquet.

8:00 p.m. Technical Session, Aus-
pices Radio Servicemen of Amer-
ica. “Push-Button and Remote
Tuning” by Charles Herbst, RCA
Manufacturing Company.

10:00 p.m. Exhibits Close.
Thursday, June 9
9:00 a.m. Registration Desk Open.

RMA Golf Tournament.

am. Meetings:

The Representatives.

Sales Managers Club, Eastern

and Western Divisions, jointly

with

Radio Parts Manufacturers Na-

tional Trade Show.

2:00 p.m. Exhibits Open.

7:30 pm. Technical Session, Aus-
pices Radio Servicemen of Amer-
ica. “New Types of Electrolytic
Capacitors and Their Application
to Radio Circuits,” by J. I. Cor-

10:00

nell, Solar Manufacturing Com-
pany.

8:00 pm. Sound Equipment Sym-

posium :

Microphones—Shure Bros.
Amplifiers — Thordarson  Elec.
Mfig. Co.
Speakers — Jensen Radio Mig.
Co.

8:00 pm. Engineering Session, Aus-
pices Chicago Section, Institute
of Radio Engineers. Engineer-
ing Papers, “Facsimile.”

p.m. Exhibits Close.

Friday, June 10

9:00 a.m. Registration Desk Open.

2:00 p.m. Exhibits Open.

7:30 pm. Technical Session, Aus-
pices Radio Servicemen of
America. “Tubes” by Walter
Jones, Hygrade Slyvania Cor-
poration.

8:00 p.m. Engineering Session, Aus-
pices Chicago Section, Institute

10:00

of Radio Engineers. General
Subject: “Facsimile.”  Social
and Economic Aspects. News-

paper Aspects. General Discus-
sion, followed by Demonstration
of Apparatus.
10:00 p.m. Exhibits Close.
(Continwed on page 55)
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New POPULAR PRICED
AMPLIFIER KITS

S-100 AUDIO AMPLIFIER

The S-100 audio amplifier is an ideal low priced
high power unit. 100 watt output is provided with
gain sufficient for crystal mike. Dual input and
tone control is provided and universal modulation
output transformer. Tubes required are one 6J7,
one 6C5, two 6F6’s, four 6L.6’s and three 83’s. The

kit is supplied completely mounted, ready to
wire, including all accessories, less
tubes and dust cover. Net Price...... $52.50

Kit as above with PA output transformer for
umversal voice coil impedance, use kit

. S-100PA. Net Price................ $55.00
Cabinet for above to match SX-80
$3.75

and SX-200. No. S-100C. Net Price....

S-15A AUDIO AMPLIFIER

The S-15A audio amplifier is an ideal kit for PA
and modulator service. The power output is 15
watts and the gain sufficient for crystal mike
service. Dual input — high or low gain, and tone
control are incorporated. Tubes required are one
6J7, one 6CS, two 6V6G’s and one 83. The kit is

suppléfd completely mounted, ready to wire,

including accessories, less dust cover

and tubes. Net Price ................. $24 00
Kit as above but with universal modulation

transformer in place of voice coil out-

put, use kit No. S-15M. Net Price.. $24.00
Dust cover for above amplifiers type

S-15D. Net Price................. b $1.50

S-25A AUDIO AMPLIFIER

The S-25A audio amplifier has been designed for
high power PA and medium power modulator
work. 25 watt output is provided with gain suffi-
cient for crystal mike. Dual high impedance input
—high or low gain, and tone control are provided.
Tubes required are ome 6]7, one 6CS, two 6L6’s
and one 83. The kit is supplied completely
mounted and ready to wire, includ]i)ng all acces-
sories and dust cover, less tubes.
Net PriCe ©..v.u.neiieseeseieessinnn.. $30.00
Kit as above but with universal modulation

transformer in place of voice coil out-
put. use kit No. §-25M. Net Price.. $30 00

New SERIES of TRANSFORMERS designed
specifically for AMATEUR and PA Equipment

Maximum Value at Low Cost

CLASS A INPUT TRANSFORMERS

Type No. Application Ratio Net Price
S-1 1 plate* to 1 grid.ee.eeennn.. 3%:1 $1.35
§-2 1 plate* to 2 grids........... 2:1 1.50
$-3 1 plate* to 1 or 2 grids com- 4:1

pact type ..........ceanen 2:1 t.20
$-4 1 plate* to 2 grids wide range

IesPONse suk rasstamen e 1:1 2.10
$-5 Single or double button mike

or line to 1 grid hum-

bucking type ............. 16:1 1.80
$-6 Single or double button mike or

line to 1 grid, compact type 16:1 1.20
$.7 Single plate* and carbon mike 3:1

to one or two grids....... 16:1 2.10

ete.

#*Wiil match tubes like 56, G6C5, 6C6 triode,

77 triode. 37,

Can be used with high mu triodes with less in low

frequencies.

UNIVERSAL OUTPUT TRANSFORMERS TO LINE AND VOICE COIL

Type No. Tubes and Pri. Ohms

Sec. Ohms Power Net Price

S-14
4000 ohms for 2A5, 6F¢ triode, 12A5
7000 ohms for 2A5, 6¥6, 6K6,
10000 ohms for 6G8, 38, 41

Single tubes 2500 ohms for 2A3, 6A3, 6A5 G, 6B4 G, 6L6, 6YG,
25A6, 43. 45, 50, T1A
20, 31, 38, 47

25L6

2, 8, 15, 500 10W. $1.95

P.P. tubes: 4000 ohms for 25LS,
5000 ohms for 2A3, 6A3, BA5G,

GYGG

6B4G,
0000 ohms for 19, 776G, 30, 49, 89, 627(} 6A05G 53, 6A6, 6N6, 6N7, 6B5 2, 8, 15, 500

12w, 2.10

3000 chms for 2A3, BA36A5G, 6B4G,

6000-6600 ohms for 2A5-6F6-42 trlodes AB, 46, 59, 6L6
16000 ohms for 615, 6V6, 2A5-6F6-42 pentodes AB

2, 8, 15, 500 30 w. 2.85

4 - 46’s
AB2

3300 ohms for 4 6L6’s,
3800 ohms for 2 - 6L&’s,
5000 _ohms for 1608. 809

2, 8. 15 500 55 W. 3.90

See These and Other New Units at the Chicago Show — Booth 200 Steinmetz Ave.

YNITED @&AN@?@&ME& COWNR,

72 SPRING STREET
ZXPOUT DIVISION « ICC VARICK STREET

NEW YORK, N. Y.

NEW YORK . M CABLES :“ARLAL

Say You Saw It IN SErVICE
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SERVICE
19 East 47th Street,
New York, N. Y.

Please enter annual subscriptions
(12 issues) for each of the under-
signed for which payment is en-
closed at the rate of $1.00 each.

NaMe ..vvviionnrrnnnersnoorsonsans
Address .....ociniinninane & & G
City oovvervvivenenonns State.......
Independent Service Man........ 0
Employed Service Man.......... 0
Employed by.....oeecveeeeeiniann,
Jobber..[] Mfr...[] Dealer..[J
Any other occupation...........[d
Name ....:covevuvnnes 3 ¥ 4B TSRS
Address ..o.oeccveniiiiininirennanes
City eeeivviiinnnniann. State.......
Independent Service Man........ O
Employed Service Man.......... O

Employed by.......ccovvvviniinnn..
Jobber..[] Mfr...[] Dealer..[J

Any other occupation........... O
Name ..c.ccierancsnennsaseissnaane
Address ...c.c.covvviiiiainnn. -
City cevveverinerrann.. State.......
Independent Service Man........ ]
Employed Service Man...,.,.....[J
Employed by...... IR R J——
Jobber..[7 Mfr...[] Dealer..[]
Any other occupation..... PPN |
Name .......... W e ———
Address ........ TSI T3 5 B 5 AR
City ..ovvviievennnnnns State.......
Independent Service Man....... .0
Employed Service Man.......... O
Employed by....vooviiveiinnrenns.
Jobber..[7 Mfr...[J Dealer..[J
Any other occupation........... O

Complete Information Required

The Greatest Value

Ever Offered to Service Men
Is a YEAR'S Subscription
to SERVICE for only $1.00

(Groups of 4 or more)

SERVICE gives no premiums or prizes in order to obtain
subscriptions, but every month, the information published in
the General Data Section alone is worth many times the
subscription price.

Other phases of radio servicing and selling are also
covered in each issue—including Auto Radio installations
and servicing tips, Sound Service—covering sales, installa-
tion, modernizing and maintenance of sound equipment, On
The Job—giving case histories and trouble-shooting short-
cuts, etc., etc. All the dala is valuable file information,
useful today and for years to come. And, most of it is
exclusive data not available through any other magazine.

If some of your friends are not getting their own copies of
SERVICE, instead of lending yours, tell them that every
Serviceman, Dealer and Jobber can obtain his own individual
yvearly subscription for $1.00 (or one half the regular rate of
$2.00 a year) by using the Group Subscription Plan. When
four or more men sign up at the same time, the subscription
rate is only $1.00 per year each. (The occupation of each
subscriber must be given.) You can renew or extend your
present subscription on this basis, too, by getting three
others to sign up with you.

When mailing a check (or money order) for a group
of subscriptions, use this convenient form.

SERVICE, 19 E. 47th St., New York, N. V.
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Service . . .

OUTDOOR-SOUND POWER REQUIREMENTS
By W. L. ROTHENBERGER*

ONE oF the most important questions to
consider in any outdoor commercial
sound installation is “How much power
output will I need?” This question is
important to the customer, because the
total cost of any installation depends
to a large extent upon the power out-
put. And it is doubly important to the
sound expert because he frequently
stakes his reputation, as well as his
financial return, on his ability to render
an accurate answer to this question. If
the sound man’s estimate of power re-
quirements is too low, the installation
will be unsatisfactory, the customer will
be disgruntled, and the resultant loss of
prestige may prove serious. On the
other hand, if the sound man is over-
cautious, and estimates far more than
the actual requirements, he may lose the
job to a competitor who can calculate
power requirements more closely. Nat-
urally, it is always desirable to provide
reserve power to insure good tone qual-
ity on peaks.

There has been a dearth of practical
information on this subject, and it is
therefore the purpose in this short arti-
cle to present a simple, straightforward
method by means of which it is possi-
ble to determine approximately the re-
quired amount of electrical power out-
put in watts for practically any outdoor
sound installation.

The power output that is required for
any specific installation can be deter-
mined mathematicaly from formulas
that have been substantiated by many
years of practical application. In order
to avoid tedious calculations, these
formulas have been used to prepare the
accompanying table of power require-
ments for various conditions.

*Manager, Commercial Sound Products, RCA
Manufacturing Co., Inc.
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Fig. 2. 100 percent efficiency.
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DererMINATION OF POWER REQUIRED

In this table, the required power out-
put is specified for two different values
of sound pressure or “loudness” at the
audience area. For the majority of in-
stallations, a pressure of 5 dynes per
square centimeter will be wmore than
adequate to over-ride the usual noise
levels of from 0.05 to 0.2 dynes per sq
cm. But for installations where unusual
noise conditions prevail, or where it is
desired to have a reserve of power to
take care of exceptional noise levels, it
is desirable to provide sufficient output
to obtain a pressure of 10 dynes per sq
cm. To give some idea of what this lat-
ter value means in actual sound inten-
sity, it may be pointed out that it is
roughly comparable to the level encoun-
tered in Photophone theatre installa-
tions.

The required power output is given
in the table for three common values of

Speaker
[ Vertical Distribution
Angle of Speaker
\\
\\
tical e\
Vi .
i\';vé?: - ~ }\ud‘enc
Actually N .
Utilized SIDE ELEVATION
e
Horizontal T
Distribution e T l
Angle of i
Speaker,
[
g | |
o Avdience
a Area I
& |
PLAN |
Horizontal i
Angle ﬁ%
Actually -
Utilized AN
Fig. I. IHustration to show how ‘coverage

efficiency" is determined.

The application of this table can be
most readily understood by considering
an example:

Assume an installation where the
audience occupies a space of 150 by 80
feet. The “audience area” is 150 x 80,
or 12,000 square feet. Also assume that
the efficiency of the loudspeaker is 20
percent and that the coverage efficiency
is determined to be 25 percent. Re-

AMPLIFIER POWER OUTPUT REQUIREMENTS

Approximate Amplifier Power Output
in Watts for Each Thousand Square

Coverage Loudspeaker Efficiency Audience Area
Efficiency (Acoustic watts output)  — == ~
{Electric watts input) For 5 dynes/sq cm For 10 dynes/sq cm
N { 5 percent 4.4 17.6
r 10 percent 2.2 8.8
20 percent Il 4.4
25 percent 30 percent 0.75 3.0
40 percent 0.55 2.2
50 percent 0.44 1.76
B 5 percent 2.2 8.8
H 10 percent 1.1 4.4
] 20 percent 0.55 2,2
SL2oresy 30 percent 0.37 1.5
40 percent 0.27 1.l
50 percent 0.22 0.9
[ 5 percent 15 6.0
10 percent 0.75 3.0
) 20 percent 0.37 1.5
75 percent 3 30 percent 0.25 1.0
40 percent 0.18 0.73
L 50 percent 0.15 0.6

“coverage efficiency,” and for various
values of loudspeaker efficiency. The
rated loudspeaker efficiency can be ob-
tained from the loudspeaker manufac-
turer, and the coverage efficiency can
be determined as described later. Know-
ing these two factors, reference to the
table will immediately give the approxi-
mate power output in watts required for
each thousand square feet of audience
area.

Audience
Area

SIDE
ELEVATION

Fig. 3. 50 percent vertical coverage
efficiency.
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SOUND SERVICE—continued

ferring to the table, it is found that for
these conditions, and to obtain a pres-
sure of 5 dynes per sq cm, the required
power output per thousand square feet
is 1.1 watts. Multiply this hy 12 (the
number of thousand square feet), gives
approximately 13 watts as the required
power output. This example is based
on obtaining a pressure of 5 dynes per
sq cm, which, as mentioned previously,
is satisfactory for installations where
the noise level is low. If it were neces-
sary to provide a sound pressure of 10
dynes per sq cm to override unusual
noise conditions, a power output of 4.4
watts per thousand square feet, or a
total of approximately 53 watts would
be required for this installation.

CoVERAGE EFFICIENCY

The term “coverage efficiency” indi-
cates the percentage of sound power
from the loudspeakers that actually
strikes the audience area. In an ideal
installation, the “beam” of sound from
the loudspeakers would just cover the
audience area, and none of the power
would be wasted on unoccupied areas.
In such an ideal case, the coverage ef-
ficiency would be 1 to 1, or 100 percent.
Naturally, it would be difficult to attain
this condition in actual practice, but by
correct selection, location, and direction
of the loudspeakers, it is possible in
many cases to attain a coverage ef-
ficiency of 25 or 50 percent.

Inspection of the accompanying table
shows that the required amplifier power
output increases as the coverage effi-
ciency decreases. For example, with 40
percent efficient loudspeakers, and a
coverage efficiency of 25 percent, it is
necessary to provide 2.2 watts per thou-
sand square feet to secure a sound pres-
sure at the audience area of 10 dynes
per sq cm. If the coverage efficiency is
doubled, to 50 percent, it is necessary
to use only one-half the previous power,
or 1.1 watts per thousand square feet.
Obviously, for an economical installa-
tion it is very desirable to secure the
highest possible coverage efficiency.

The coverage efficiency depends on
the distribution angle (or angles) of
the loudspeakers, the shape and size of
the audience area, and the height, dis-
tance, and direction of the loudspeakers.
To determine the coverage efficiency,
it is necessary to ascertain all these fac-
tors, and then, by making a scale draw-
ing of the proposed installation, as
shown in Fig. 1, it is a simple matter to
determine the horizontal and vertical
angles that are actually utilized.

The coverage efficiency is then calcu-
lated as follows:

34

6 db. below level at axis
(At 1000 c.p.s)

A .~
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Speaker”
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\\
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6 db, below level at axis
( At 1000 c.p.s.)

Fig. 4. Loudspeaker distribution angle.

Coverage efficiency in percent =

Vertical angle actually utilized

Vertical distribution angle of speaker

Horizontal angle actually utilized
3 X 100
Horizontal distribution angle of speaker

For example:

Assume that the loudspeaker has a
vertical distribution angle of 50°, and
a horizontal distribution angle of 90°.
Also that the proposed installation is
similar to Fig. 1, where the vertical an-
gle actually utilized is 22°, and the hori-
zontal angle actually utilized is 62°.
Substituting these values in the equa-
tion :

Coverage efficiency in percent =
2 62
— X — X 100, or approximately 30 percent.
50 90

In determining the utilized horizontal
angle, it is satisfactory to consider it
as the angle formed by lines drawn from
the loudspeaker to points half-way back

Fig. 5A. Horizontal, or slightly-sloping
audience area.

Fig. 58. Inclined audience area.
Fig. 5C. With a double-deck stand.

]

\

-B

“C_\ﬁ

in the audience area, as shown in Fig. 1.
In Fig. 1, the coverage efficiency can
be increased by moving the loudspeaker
closer to the audience area and mount-
ing it higher. If the location of the
speaker is fixed by structural limita-
tions, the only alternative is to employ
speakers with smaller angles of hori-
zontal and vertical distribution.

In this connection, it may be pointed
out that the distribution angle of the
loudspeaker is seldom equal to the an-

gle formed by the sides of the horn.

It is generally considered as the angle
enclosed by points on each side of the
center axis where the response at 1000
cps is down 6 db from the level at the
same distance along the axis, as shown
in Fig, 3. With a square or round horn,
the wvertical distribution angle is the
same as the horizontal distribution an-
gle. If the horn has an oblong open-
ing, the vertical and horizontal dis-
tribution angles are different. The loud-
speaker manufacturer generally states
the distribution angle (or angles) in
his technical specifications.

LoubpsPEAKER EFFICIENCY

The required power output of the am-
plifier for any installation increases as
the efficiency of the loudspeaker de-
creases. The efficiency is defined as the
ratio of acoustic watts output to electric
watts input. Unfortunately, this figure
is not always obtainable, but it is abso-
lutely nceessary for even a rough cal-
culation of power requirements.

Sound men have become so accus-
tomed to using p-a speakers with ef-
ficiencies as low as 5 percent that it
may be a distinct surprise to realize the
tremendous difference that the efficiency
of the loudspeaker makes in the total
power requirements and likewise in the
total cost of an installation. For ex-
ample :

Assume an audience area of 10,000
square feet, a. coverage efficiency of 50
percent, and a desired sound pressure
of 10 dynes per sq cm. From the ac-
companying table it is found that with
speakers of 5 percent efficiency it is
necessary to use amplifiers with a
power output of 88 watts. But with
speakers of 30 percent efficiency, the
amplifier output need be only 15 watts.
In each case the sound pressure at the
audience area is the same.

This is a striking comparison and
emphasizes the necessity of knowing the
efficiency of the loudspeakers. It is also
obvious, from this comparison, that the
use of high-efficiency loudspeakers is

(Continued on page 55)
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..the ARCTURUS

EQUIPMENT DEAL

Is THE ANSWER TO YOUR
SHOP EQUIPMENT PROBLEM!

And here are the answers to your
questions about the Deal itself . . .

NEW 15 incH

HIGH FIDELITY
SPEAKERS

DYNAMIC

WHAT DOES THE DEAL MEAN TO ME?

It means that now you can havLeMyour choice
of the finest shop equipment ALMOST FREEI

HOW MUCH DOWN PAYMENT ?
LESS than any other deal ever offeredl On
some items, the down payment is as low
as $3.00! ARCTURUS down payments aver-
age only about ONE-SIXTH the amounts
required by other dealsl

WHEN DO I GET THE EQUIPMENT ?

Type G15-25
Type H15.25 Lo

® 15 inch ; ® 15 Inch . Immediatelyl—no waiting until your deal is
! f?s‘{g,,eg'"“ Bl RE: ® g?sﬁtgmghm Eield] ‘Re- completed. You have the use of this effi-
@ 45 Watt Peak ® 30 Watt Peak cient, modern equipment right away.

30 Watt e 20 a
: High - Fidelity ® High Fidelity WHAT IS MY ACTUAL TOTAI-_ COST?
@ List Priee, $28.50 ® List Price, $24.50 Actually, the down payment is all you pay
) 5A0I§3 available with @ Also available with for the equipment you get. Your purchases

5000 Ohm Field Re-
sistance. Specify Type
G 15-50.
Complete with line or
universal Transformer, or
less Transformer.

Ohm Field Re-
sistance, Specify Type
H15-50.

Complete with line or
universal Transformer, or
less Transformer.

of Arcturus Tubes take care of the rest.
There are no hidden costs herel

HOW MANY TUBES MUST I BUY?
Tube requirements are kept at an absolute
minimum. We don’t load you up with more
tubes than you can use. Many Arcturus
deals require less than one tube per day!

DO TUBES COST MORE?
Nol . .. and that's importantl Not one cent
has been added to standard Arcturus Tube
prices. Your purchases, not your cash, pay
for your equipment.

Type H-15 UP Type H-15 LP

i3 Inch

(4 h

® 43 Walt Peak e e ek WHAT ABOUT TUBE QUALITY?

o 30 Watt ® 30 Watt You'll never have to worry about that!
® 7-Ib. Permanent Mag- ® 7-lb. Permanent Mag- Radio engineers and servicemen everywhere
° '|'.|eigh Fidelity - 'I!Ieith Fidelity agree that ARCTURUS are the best engi-
® List Price, $38.50 ® List Price, $38.50 neered tubes that money can bu¥c.:r aﬁf

dependability . . . long life .
‘round brilliant performance—you couldn’t
offer your customers better tubesl

&= = YOU BE THE JUDGE!

Don’t take our word for the su-
periority of the Arcturus Equip-
ment Deal. Send the coupon

Complete with universal

Complete with line Trans-
Transformer. 4

former,

Just off the press . .

Tone such as you've never heard before! Brilliant the new ARCTURUS P
highs! Better lows! All around performance that is DEALER HELPS : k. Now!1 §‘eue’ hc;)w Tasy l.‘ . t:
absolutely unsurpassed—a triumph in speaker engineer- folder, showing a make yours ”e est equippe
ing such as only Utah can produce. brand - new line of i = shop in town’’—at almost NO

sales builders available to COST to youl Compare the

Both P. M. and Dynamic type show brilliant re- Arcturus dealers. Many new and Arcturus Plan, point-for-point,
sponse from 50 to over 8000 cycles without the use unusual items — every ome de- with any other deal. Then you
of tweeters or cut off networks. See your jobber or signed to help you increase your be the judgel

write Utah today for complete specifications. tube and servxcglproﬁls. end
for your copy .. it’s FREEl

Visit the Utah Exhibit, | | Mail the GOIIPOII!

Booths 113 and 115 Marconi Boulevard,

UTAH RADIO PRODUCTS CO. ARCTURUS RADIO TUBE CO., Newark, N. J.—Without cost or obligation on

|
CHICAGO, U.S. A | my part, send details of your new equipment deal. S-7
‘ ' . . I am
CABLE ADDRESS—UTARADIO, CHICAGO | Name |
BUENOS AIRES—UCOA RADIO PRODUCTS CO. l Street. < SRR P VY T SR AT TERIANS & sw v <O PR o i AL b VTR S S e bl e l
6 - | |7 CitymiSmemesrs, st du S e minr State. a0 4w Toe o R e e B i i RS l
] ﬁ Y[A H 8 [] I: I_ [ A ﬂ [ H 8 H , P I [J!lam adealer [J| am a serviceman My [obber is.e.reeeerieririesasenns |

For your convenience this coupon can be pasted on o penny postcard |
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Auto-Radio . . .

RCA Victor 8M3
Tuning: Manual
Range: 550-1550 kc
Tubes:
R-f: 6K7G
1st Det:
Osc:
I-f:

6A8

6K7
A-v-c: )
2nd Det: } 6R7G
1st A-f:
Driver: 6]5
Pwr Amp: 6N7G
Power Supply: 6-volt storage battery;

7.5 amps

I-f: 260 ke

Speaker: Electrodynamic
Field Res: 4 ohms

V-c.Imp: 3 ohms at 400 cycles

Model 8M3 consists of a six-tube
superheterodyne auto receiver and a six-
inch electrodynamic speaker contained
in the same housing.

GENERAL SERVICE NOTES

Antenna  Compensating  Capacitor.
Trimmer C3 is accessible by removing
the plug bottom from the front cover
of the receiver case. This trimmer must
be adjusted for maximum signal out-
put on a weak station around 1,400 kc
after installation and with the antenna
properly connected.

Loudspeaker. Centering of the loud-
speaker is made in the ‘usual manner
with three, narrow, celluloid or paper

15T DET.§ OSC.
6A8

A" HOT - FUSE
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feelers after fisst removing the front
dust cover. This may be removed
by softening its cement with a light
application of acetone, using care not
to allow the acetone to flow into the
air gap. The dust cover should be
cemented in place with ambroid upon
completion of adjustment.

Vibrator. The mechanical vibrator
has a plug-in base for easy removal.
Its adjustments have been accurately
set during manufacture by means of
special equipment. In cases of faulty

4T MMF. )
-

VOL. CONTR. - ——

L IMEG. -
RB™IMEG. o oown Brack

Schematic diagram, RCA Victor 8M3.

€16 <2"-DET,AF,BAV.C ORIVER
6R7-G

operation, a replacement unit should
be installed. The symmetrical plug-in
base provides correct output-voltage
polarity on automobiles with either
positive or negative “A” battery ground.
When positive (+4) side of battery is
grounded, insert vibrator so positive
(++) symbol is nearest label on vibrator-
compartment partition; for negative
(—) ground, insert with negative (—)
symbol nearest label.

Dial Pointer Adjustment. With re-
ceiver and control unit properly in-
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AT CHICAGO

Don’t fail to visit the WEsTON Booth at the Radio Trade Show,
Stevens Hotel, Chicago, June 8th to 11th. (Booth No. 109-111

Marconi Boulevard.)

SEE the very latest in WESTON test equipment . . . take this oppor-
tunity to examine the equipment inside and out and see for your-
self why WESTON equipment leads in accuracy, dependability and
length of service.

GET full particulars about the 50th Anniversary announcement
WESTON is making at the Show in celebrating a half-century of
instrument leadership . . . an announcement which presents an
unusual opportunity to every serviceman.

If you are unable to attend the Show, however, full particulars on
the “50th Anniversary Announcement,” and
on all WESTON test equipment, will be
mailed to you. Just return the coupon today.

Weston Electrical Instrument Corporation
604 Frelinghuysen Ave., Newark, N. J.
Send the ““50th Anniversary Announcement,” and literature

on WESTON Instruments.

Name

Address

p City State........
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At last! A remote frequency control that
eliminates all QRM on any ham band!

Unbelievable frequency stability—superior to
that of many crystals—obtained by use of spe-
cial Hi C electron coupled oscillator circuit
and dual buffer arrangement to isolate load.
Rigid, fool-proof construction insures against
changes due to ordinary handling and usage.
Maximum variation of calibration observed dur-
ing 21-day actual operation at WIWW!I under
varying conditions of temperature and humid-
ity was .008%, or 300 cycles at the operating
frequency of 4,000,000 cycles (75 meters). Fre-
quency shift with load variation, tested during
this period, was less than 500 cycles from full-
load to no-load.

Your SIGNAL SHIFTER will be hand-made in the
famous Meissner Laboratories by Meissner en-
gineers.

ASK YOUR PARTS JOBBER or write the factory!

4

MT.
Say You Saw It IN SERrRVICE ® SERVICE FOR
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Accurate and Stable Calibration!

5 Sets of Plug-in Coils Cover 10, 20, 40, 80 and
160 Meter Bands!

Output Constant Over Entire Range of Each Band.

Power Output More Than Sufficient to Eliminate
the Use of One or Two Doubler Stages.

Tubes Remain at Constant Operating Temperature
Whether Signal Shifter Is in Use or "Standing-by."

e fm‘(w:‘mf"wy e
TWO DECADI
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CARMEL, ILLINOIS
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stalled in car, rotate “Tuning” knob to
its extreme clockwise position and then
to its extreme counter-clockwise posi-
tion irrespective of location of pointer
on dial. Pull out dial-lamp socket from
control unit, locate the pointer adjust-
ing screw at bottom of hole and turn
with a small screwdriver until the
pointer on dial is at the end calibration
mark beyond “55” on the dial scale.
Final adjustment may be made, if de-
sired, by tuning in a station of known
frequency and adjusting dial pointer to
the frequency of the station.

Power Switch and Volwme Control
Adjustment. Rotate the “Off-On-Vol-
ume” control knob to its extreme clock-
wise position and then back to its ex-
treme counter-clockwise position. This
sets the friction-clutch mechanism in
proper alignment.

ALIGNMENT

Connect signal generator to 6K7 i-f
grid cap through a 0.001 mfd dummy;

2% DET,AF, B AMC.

Lo =~ [
- PRLADS. N
260 KC

.~ DET~CT
1,400 K

~_OSCCil
1,A00XC
.
oy
S,
N

ANT-C3
1,800KC

L8
SEC.ADJ. —
260KC |

Left: Top of chassis, RCA Victor 8M3.
Center: Tube and trimmer locations. Right:
Undetside of chassis.

to some point between 550 and 750 kc
where no signal is picked up, Adjust
second i-f transformer (L9 and L10)
for maximum-output. :

Change generator connection, with
same dummy and same setting, to
6A8G grid cap; receiver setting re-
mains as above. Adjust first i-f trans-
former (L7 and L8) for maximum out-
put.

Connect generator through a dummy
of 150 mmfd to antenna connector for all
of the following operations:

Set generator to 600 kc; set receiver
dial to 600 kc. Adjust 1-f oscillator
padder C10 for maximum output.

Set generator and receiver dial both
to. 1400 kc. Adjust h-f oscillator pad-
der C11 for maximum output.

Set generator to 600 kc; rock re-
ceiver dial through 600 kc while adjust-
ing CI0 for maximum output.

Set both generator and receiver dial
to 1400 kc, and adjust C11.

Gernerator and receiver remain set at
1400 kc; adjust C7 for maximum out-
put.

Generator and receiver remain at
1400 kc; adjust C3 for maximum out-
put. C3 should be readjusted after in-
installation in car. Seé above under
heading “Antenna Compensating Ca-
pacitor.”
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Arvin 42

Tuning : Manual.
Range: 540-1575 ke.
Tubes:
R-f: 6K7.

1st Det: } 6AS.

A-v-c:
2nd Det:
1st A-f:
Driver: 6C5G.
Pwr Amp: 6N7G.
Rect: 6X5G or 0Z4.

Power Supply: 6-volt storage battery;
8 amps.

I1: 170 ke.

Speaker: 8-inch separate case type;
other types optionhal.
V-c Imp: 3 ohms.

6Q7G

ALIGNMENT

Model 32 and 42 Alvin car radio has
been designed to utilize the advantages

set generator to 260 kc; tune receiver
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Schematic diagram, Arvin Model 42.

of the Arvin Permatune intermediate- is necessary therefore to adjust only the rotor plates are completely out of mesh.
frequency transformers which are pre- three screws located on the variable Connect the oscillator to the antenna
balanced and sealed at the factory to tuning condenser as follows: input lead of the Phantom Filter
prevent intermediate frequency drift. It Rotate the tuning condenser until the (Continued on page 55)

SERVICEMEN!
Here’'s What the R.S.A. Will Do for YOU!

S S T S SRR AT $75.00 WORTH OF MATERIAL
Give YOU monthly Advertising and Busmess Promotion ideas to increase A N D s E R v I c E — F R E E

your business and m:a‘ke it more profitable. =

B e e Al o R T K58 gy et ot sed
Give YOU a subscnptlon to “The Radio Serviceman”—the Association’s It has the backing of the entire Radio Indusfry in

mla:s;l)Yrg?Jga:ugertlﬂcate of Merit to hang in your shop. its aim to mak_e servicing a real business, with regular
Give YOU a pocket card of credentials. hours, and with a REAL PROFIT at the end of
Give YOU owr big expert technical staff as a department in your service each week !

business. We will give you the right answer to your “impossible” service

problems. H
Give YOU (if. you belong to a local servicemen’s club) access to our The '}_ﬁA s a!readg f.he |arEesf and most pozeorfuN|
National Speakers’ Bureau—famous speakers for your meetings group e} senvice us'"e'ss as even seen.
Give YOU advance technical information on new circuits. NOW and get in on all its benefits!
RADIO SERVICEMEN OF AMERICA, Inc.
= - = MAIL THIS COUPON —

RADIO SERVICEMEN OF AMERICA, INC. 304 South Dearborn Street;, Chicago, Ill.

Joe Marty, Jr., Executive Secretary

Gentlemen:—| hereby make application for membership in the Radio Servicemen of America.

NAMeE . g e et it e e e aamain e aaaa. .. Home Address ..., ...l S e
City . i3 LN S ES 2 kD QR 1
Firm Name . ... ......c.....oioina. & 12 A I T ST s B E VB fe fEE DO 264 AT FE 4 EIE LENE £ S 0 s B ¢ EEMECR D E N o TR
ADAressi mesd d duoaddcdh Taaadh e - 5 o s wexsrebios s » & vkt gie B e ECobes e BT g BB BEERE D - T F Ll Fb@el « Ba s - « {Gada o

[[] 1 am enclosing $2.00 Nahonal Yearly Dues. [] Bill me $2.00 National Yearly Dues.
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Closely fitting
shafts and bush-
ings.

® Qutstandingly so. And under-
standably so. Because: Mechanically,
CLAROSTAT controls are the
product of tool makers and machin-
ists second to none in the industry.

Resistance values
well within toler-

ances set. Electrically, CLAROSTAT engi-
L neers specialize in resistance and

Production test resistance devices—and nothing else.

equipment unex-

celled. Free MANUAL .. ..

L4 Pocket-sized 208-page Service Manual is

100% inspection yours for the asking. SEE our booth at
on all parts and the Parts Show, Chicago, June 8-11. Ad-
assemblies. dress: 208 Steinmetz Ave.

285-287 NORTH SIXTH STREET
BROOKIYN, NEW YOIK, U.S.A.

« OFFICES IN PRINCIPAL CITIES *

Everything you need in radio. It's all in this new
RADOLEK RADIO PROFIT GUIDE. Every repair part
for every receiver. Newest radio receivers. New 1938
model public address amplifiers, outputs for 5 to 100
watts. ‘Test instruments. Technical books. Special
equipment. Leading standard brands. Every item
guaranteed. It must be right or we_make it right.
And everything under ome roof, You get what
you want promptly, and exactly what you want.
Radolek’s immense stock plus Radolek’s efficient
organization insures you fastest service. 25,000 ser-
vice men depend on this service and benefit by
Radolek’s lowest prices. Send now for your copy of
Radolek’s Radio Profit Guide. It will help you
make more money.

--~-RADOLEK--

600 W. RANDOLPH, CHICAGO, Dept. R19
Send me the Radolek Radio Profit Guide FREE.

Address
Serviceman? [1 Dealer? [J Experimenter? [

“MY
QUESTIONS

“EVERY SERVICEMAN
has tough problems
involving tubes. Un-
til I got my Tech-
nical Manual, I didn’t
know where to find B
answers . . . but now |
my questions are an-
swered . . . by re-

SERVICEMEN depend on the Technical
Manual because it covers — not just a few
items—but almost every phase of the radio
tube field. It lists over 200 tube types . . .
gives full information on glass, metal, “G”
type and Sylvania “Ballast” tubes, as well as
those for Majestic receivers. Includes typical
circuit diagrams, bias resistor charts, and a
wealth of other valuable information.

This “serviceman’s friend” should be part

of your tool kit. Send 25c. and the coupon...
TODAY'!

Hygrade Sylvania Corp. also manufactures
the famous Hygrade Lamp Bulbs.

SYLVANIA

Set-Tested Radio Tubes

HYGRADE SYLVANIA CORP, 5-58
Emporium, Pa.

Here is 25¢c. Send me my copy of the new Sylvania
Technical Manual.

[ EXPERIMENTER
0 AMATEUR

O SERVICEMAN
0 DEALER
O JOBBER

Say You Saw It IN SErVICE
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AT THE. RADIO PARTS SHOW

Aerovox Corporation, Brooklyn, N. Y.

Condensers, resistors, filters

Booth Address: 206 Coulomb Street

In Charge: Charles Golenpaul

Alliance Mfg. Co., The, Alliance, Ohio

Radiv tuning motors, turntable motors

Booth Address: 217A Frankiin Avenue

In charge: R. F. Doyle

Alpha Wire Corporation, New York City.

Wire and wire products

Booth Address: 211 Faraday Avenue

In Charge: Peter Bercoe

American Condenser Corp., Chicago, Il

Electrolytic condensers

Booth Address: 213 Marconi Boulevard

American Micro. Co., Inc., Los Angeles.

Dynamic, crystal and carbon microphones
and accessories

Booth Address: 21 |A Bell Street

In Charge: F. A. Yarbrough-A. H. Brun-
ing

. American Phenolic COrg.. Chicago, il

Sockets, plugs and connectors

Booth /\ddress: 204 Steinmetz Avenue

In Charge: Arthur J Schmitt

American Radio Hdw. Co., Inc., N. Y, C.

Plugs, jacks, radio hardware

Booth- Address: 208 Coulomb Street

In Charge: Mac J. Stessin-Ted Mitchell

American Tel. & Radio Co., St. Paul.

Auto and farm radio replacement vibrators,
d-¢, a-c inverters, “A” battery elimina-
tors, battery chargers and inverier vibra-
tors

Booth Address: 217 Henry Avenue

In Charge: Albert Goffstein

Amperite Company, N. Y. C,

Microphones, stands, regulators

Booth Address: 210 Hertz Avenue

In Charge: S. Ruttenberg

Amperex Electronic Prod., Inc., Bkiyn, N.Y.

Transmitting tubes

Booth Address: 213 Bell Street

In Charge: S. Norris

Arcturus Radio Tube Co., Newark, N. J.

Receiving tubes

Booth Address: 202 Steinmetz Avenue

In Charge: J. Geariner

Astatic Microphone Lab., Inc., Youngs-
town, Ohio.

Crystal microphones and crystal pickups

Booth Address: 216 Henry Street

In Charge: R. T. Schottenberg

Atlas Sound Corp., Brooklyn, N. Y.

P-A equipment, loudspeakers, etc.

Booth Address: 209 Franklin Avenue

In Charge: R. C. Reinhardt

Audak Company, N. Y. C.

Sound reproducing apparatus

Booth Address: 211 Franklin Avenue

In Charge: Royal A. Stemm

Barker & Williamson, Ardmore. Penna.

“Air inductors,” turreis, Sswinging links,
ceramics and accessories

Booth Address: 212 Marconi Boulevard

In Charge: Barrie R. Barker-John F, Wil-
liamson

Belden Mfg. Co., Chicago, Ili,

Wires

Booth Address: 208-210 Franklin Avenue

In Charge: E. K, Butler

Bell Sound Systems, Inc., Columbus, Ohio.

Portable p-a systems, mobile sound systems,
amplifiers, accessories, Belfone intercom-
munication systems

Booth Address: 107 Marconi Boulevard

In Charge: R. E, Potts

Birnbach Radio Co., Inc,, N. Y. C.

Standoff insulators, all-wave antenna kits,
colored hardware, short-wave parts,
aerial wire, mike cable

Beoth Address: 217 Steinmetz Avenue

In Charge: Morris Birnbach

42

Bl|ley Electric Co., Erie, Penna.

- Quarta crystals, holders and temperature

control mountings

Booth Address: 105 Bell Street

In Charge: F. D. Bliley

Bogen Co., Inc., David, N. Y. C.

P-4 mtercommumcatmg and sound sys-
tems

Booth Address: 206 Steinmetz Avenue

In Charge: Haskel A. Blair

Brand & Co., William, N. Y. C.

“Turbo” varnished tubing, saturated sleev-
ing, varnished cloths and papers, mica

Booth Address: 207 Bell Street

In Charge: William Nawmburg, Jr.

Bruno Laboratories, Inc., N. Y. C.

Velocity microphones, static velocity micro-
phones, stands

Booth Address: 212 Henry Avenue

In Charge: William A. Bruno

Brush Devel. Co., The, Cleveland, Ohio.

Crystal microphones, crystal headphones,
“Hushatones,” crystal wvibration pickups,
crystal phonograph pickups

Booth Address: 216 Hertz Avenue

In Charge: John Alimayer

Bud Radio, Inc., Cleveland, Ohio.

Variable transmitting and receiving con-
densers, relay racks, panels, chassis, cab-
inets, r-f chokes, sockets, plugs, eic.

Booth Address: 212 Franklin Avenue

In Charge; Max L. Haas

Cardwell Mfg. Corp., The Allen D,
Brooklyn, N. Y.

Fixed and variable air condensers, and ac-
cessory products )

Booth Address: 207 Marconi Boulevard

In Charge: R. L. Morehouse

Carron Mfg. Co., Chicago, lll.

Speaker cones

Booth Address: 106 Coulomb Street

In Charge: J. Prince

Centralab, Milwaukee, Wisc.

Variable and fixed resistors, selector
switches

Booth Address: {14-116 Bell Street

In Charge: H. E. Osmun

Cinaudagraph Corp., Stamford, Conn.

Loudspeakers and permanent-magnet alloys

Booth Address: 214 Faraday Avenue

In Charge: D. P, O’Brien

Clarostat Mfg. Co., Inc., Brooklyn, N. Y.

Resistors, volume controls, ballasts

Booth Address: 208 Steinmetz Avenue

In Charge: Victor Mucher

Clough-Brengle Co., The, Chicago, lil.

Test equipment

Booth Address: 106-108 Bell Street

In Charge: Eugene Carrington

Continental Carbon, Inc., Cleveland.

Carbon and wire-wound resistors, auto-
radio suppressors, Filternoys, paper diel-
ectric condensers

Booth Address: 115 Ampere Street

In Charge: G. F. Benkelman

Continental Diamond Fibre Co., Wilming-

~ ton, Del.

Booth Address: 209 Marconi Boulevard

Cornell-Dubilier Electric Corp., So. Plain-
field, N. J.

Capacitors for the radio and electrical in-
dustries, dry and wet electrolytics, paper,
oil, mica, Dykanol

Booth Address: 207 Faraday Avenue

In Charge: Leon L. Adelman

Cornish Wire Co., Inc.,, N. Y. C.

Radio wires and antenna accessories, “Noise
Master” all-wave kits

Booth Address: 204 Marconi Boulevard

In Charge: W. F. Osler, Jr.

Coto-Coil Co., Inc., Providence, R. I.

Parts

Booth Address: 211 Steinmetz Avenue

In Charge: F. C. Henrikson

Crowe Name Plate & Mfg. Co., Chicago.

Tuning dials, escutcheons, auto-radio ve-
mote controls, nameplates, etc.

Booth Address: 104-106 Marconi Boulevard

In Charge: J. L. McCarthy

Drake ‘Electric Works, Inc., Chicago, Ill.

Soldering irons and stands, solder pots

Booth Address: 110-112 Bell Street

In Charge: W. A. Kuehl

Eby, Inc., Hugh H., Philadelphia, Penna.

Parts

Booth Address: 213 Hertz Avenue

In Charge: C. N, Wiltbank

Electronic Design Corp., Chicago, I,

Vocagraph amplifiers, sound systems and
accessories

Booth Address: |13 Ampere Street

In Charge: Robert L. Barr-J hn §. Meck

Electronic Labs., Inc., Indianapolis, Ind.

Vibrators and vibrator type converters

Booth Address: 210 Henr Avenue

In Charge: Norman R. Kevers-Wm. W.
Garstang

Electro Motive Mfg. Co. Inc, N. Y. C.

Condensers and rvesistors

Booth Address: 209 Bell Street

In Charge: L. B. Weyburn

Electro-Voice Mfg. Co., Inc., So. Bend.

Microphones and microphone stands

Booth Address: 206 Marconi Boulevard

In Charge: A. R. Kahn

Garrard Sales Corp., N. Y. C.

Record changers and phonograph motors

Booth Address: 213 Steinmetz Avenue

In Charge: William Carduner

General Cement Mfg. Co., Chicago, Ili.

Booth Address: 107 Edison Street

General Industries Co., The, Elyria, Ohio.

Record changers

Booth Address: 209 Henry Street

General Transformer Corp., Chicago, lil.

Transformers

Booth Address: 101-103 Ampere Sireet

In Charge: Henry Shafer

Guthman & Co., Inc., Edwin ., Chicago.

Textile-covered and Litz wire, padder and
trimmer condensers, cabinets, cotl-wind-
ing machinery, antenna and r-f coils, i-f
transformers and chokes, condenser banks
for automatic push-button tuning

Booth Address: 114 Marconi Boulevard

In Charge: B. J. Funk

Hallicrafters, Inc., The: Chicago, .

Communications receivers and transmitters

Booth Address: 107-109 Bell Street

In Charge: W. J. Halligan

Hammarlund Mfg. Co., Inc., N. Y. C.

Midget variable condensers, micro conden-
sers, plug-in coils, sockets, neutralizing
condensers, r-f chokes i-f transformers,
mica trzmmmg and ﬁaddmg condensers,
“Super Pro” receiver

Booth Address: 207 Steinmetz Avenue

In Charge: W. W. Jablon-L. A. Hammar-
lund

Hickok Elec. Inst. Co., Cleveland, Ohio.

Service equipment and meters

Booth Address: 208 Henry Avenue

In Charge: L. C. McCorthy

Howard Radio Co., Chicago, Il

Booth Address: 214 Marconi Boulevard

Hygrade-Sylvania Corp.; N. Y. C.

Tubes

Booth Address: 204.206 Ampere Street

In Charge: A. L. Milk

Hytron Corp., Salem, Mass.

Recetving tubes

Booth Address: 109 Edison Street

¢ SERVICE FOR



1 + ' ' 1 ] ™ |
\GENERAL | WY TRON L CANADIAN 5 ]
3 | c!su:/erl TR ' ] ANOYRORE 16 e \ . |
Py l | HEADQUARTERS 205 207 Bad 21
) | 105 o7 los _ \wi______ sy us ZOTSTORTET 20l 203 __zon____ 200
£y
‘ . - EDISON STREET
a3 )
! igd w
1]
N $gR ¥ a § 2 r3 2 w
S ¥ N ] o P 15 o X 1S K
= 2 o P an + 3N 3
S » Sal N
3 ¥z 3 133 s8 33 2x3 3 2 z
ox T 3 hJ x 8% P HE 278 £ ) N
FE3 ¥ 2 ) 389 3% AR & X = A o3
o83 3 ° » 38 S2®. T N3 LGRS n »5 % T e N A3 ? =
3% 2 2 T q =% F 38 Lz g 4 2 N 4 2
Y 3 mog T = [ % N 3 £ 3 3
Y P D 3 & « & 3 3 N < x
E3 RN R ] ~ > 2 N 2 an IS S - 3
3% IS5 DN s N AN 3 x X [ 3 N 2
¥ 3 13 3 3 » 3 ] N e S o ] 33
£ 3 o k] . 1O z ~ 30 S X & m
N (s — X 3 I [
/3 ELI N n 3 s ] 2 23 2
° R ¥z b ~ = & B Y &
el N 3P 2 @ Iy 4 Is ]
3% 3 | i3 Sow $ » v S » ¥ §3 %S 32
EERTY Ix b 2 b -] 3 X > PN D
ul L QPN A X g 11 =0 3
. 2 n ~ @ ® x2 | Y 3
2 2 Sa. . ¢ 0 ~ 2 3 e 33 | 223 b4 Mo
3 N 2z 5 o | § = S m: Wm3Y &
| 1838 » .. L N © [ n RN *TyS L A
8 a®s b 3 3 ] 3 X 2 B ‘ =3 %,
= e e e Y 8 2[5 35| gL i
8 e ) < 3 82 | X Sh 8y N 2 NEE &3 N
« % R3R s 3L 3 F R 5y 2 | 3 T3z 8 L imww
H N3 § S & 4 A S °*8 g S § S8 P82 ,n
g "3 2 N N N 8 s 5r 1 < 5| §%
3 e : 807 [ ﬂ ) |r—‘:— —‘%—I * 1R g g My 3
° i 30 > 3 2 x g2 S & _ 7
& N X 2
g 3 g y § gy s 8 Ay ¥ By g STEN
" £ $ s & 2 3 3 2 s S R il G 3
- A | . [ | | §
"N
5 $3 3 couLOMB  STREET y 2
a | 3 oy 106 108 1oz " o |202 204 206 " 208 210 212 214 N
] 18 AMER, a3
— 3 - > 3 CARRON MALLORY THORDARSON § JENSEN acrovox |\ RADIO |mErsswER] RoLa | simPson N §'.",
] = og < HOW. S5’
' = I <
] * » ﬁ .
d =h
3 I o [
3
* 3 E ] 8.8 AMER, H
= RN I ELECTRO- y b 3
3 2] 3 gLey .74 ARD) NURE MUTER | BRAND MicROP, | aMPEREX S
H 3§ 88 ! WALLICRAFTERS | 101N SON|LEONARD % Swu wmoTve | L § ~ 5
Q - k3
& q E S % 0r 109\ usl Mz 203) . __ 205 2071 209 Py — E Tg_h-
3
N -] ) ™
N IS
x 58 BELL STREET L. A
3 [
X = S
3 H 106 108)110 nelire s § 202204 206 208 0wz,
- ouAmM
3 R CLOUGN BRENGLE ORAKE CENTRALAB I~ | soLar |par-mET STANCOR wonors| SERVICE mrN
2 o J )
% d N
n H
“« 3
“ g
g 8 pavLer | RADIC | porcision naTiONAL| RADIO
2 Q GENERAL PARTS #avro jececrr. | contt Lo\ | ciine | onven wosech
8 rRansrormer | PAVART | yag | FEMTH L ropay | oesiow | camson | < sames | OSSR | ape, | company| weeKLy
3 S 3 101 o3l _____sas 107 09 "w s sl M lzor 203 205 | o7l 209 7| N—— ]
<
80 | © S0 AMPERE STREET
8 s =
§ D N § 3 10 177 148 204 =
st~s D | =3 #ADIO PERSONAL e
> 0 SERVICEMEN SERVICE SFVANTA ap o
s 2 S 3 oF BUREAY g
> 2 S § e E AMERICA
2 - .
3 : 313 ENTRANCE ENTRANCE: C@ac]w C@v’fs @tly
b = X ~ Lol AND AND g
s Y 3 £xir EXIT (38.000 sQUANE FEET)
“ . & >4
’E 5 This floor plan, prepared especially for this issue of Service, shows
» 3 A 2z the status of the National Radio Parts Trade Show as of May 3.
M -
n -
M -~ ;Y -
; 2 Fe R o S SHO
S| NATIONAL ADI PART TRADE HOW
3 ! H : .
S . o o
Sy Stevens Hotel, Chicago * Wednesday, Thursday, Friday, Saturday, June 8 9, 10, 11, 1938

Indiana Steel Products Co., The, Chicago.

Permanent magnets

Booth Address: 116-118 Marconi Boulevard

In Charge: A. D. Plamondon, Jr.

Insuline Corp. of America, N. Y. C.

Auto-radio antennas, parts and accessories,
soldering trons

Booth Address: 201 Ampere Street

In Charge: S. J. Spector

International Resistance Co., Phila., Pa.

Resistors and volume controls

Booth Address: 211 Henry Avenue

In Charge: Dan Fairbanks

J. F. D. Mfg. Co., Brooklyn, N. Y.

Home and auto-radio accessories

Booth Address: 216 Faraday Avenue

In Charge: J. Finkel

Jackson Elec. Inst. Co., Dayton Ohio.

Test equipment

Booth Address: 201 Marconi Boulevard

In Charge: Paul F. Jackson

Jefferson Electric Co., Bellwood, Iil.

Transformers and chokes

Booth Address: 209-211 Hertz Avenue

In Charge: R. J. Horstman

Jensen Radio Mfg. Co., Chicago, lIl.

Loudspeakers

Booth Address: 202-204 Coulomb Street

In Charge: Ralph T. Sullivan-T. A. White

MAY, 1938

Johnson Co., E. F., Waseca, Minn,
Transmitting equipment

Booth Address: 111 Bell Avenue
In Charge: E. F. Johnson-Byron E. Har-
grove

Kato Engineering Co., Mankato, Minn.
Kato Rotary Konverters, a-c lighting
plants 6- and 12-volt battery chargers

Booth Address: 214 Bell Street

In Charge: Cecil H. Jones-Wm. A. CUff

Ken-Rad Tube and Lamp Corp. Owens-
boro, Ky.

Receiving tubes

Booth Address: 208 Faraday Avenue

In Charge: Geo. E. Phillips

Kenyon Transformer. Co., Inc., N. Y, €.

Transformers and reactors, television com-
ponents

Booth Address: 213-215 Franklin Avenue

In Charge: F. P. Kenyon—W. G. Many—
F. Relph Kenyon

McMurdo Silver Corp., Chicago, lil.

Recetvers, phonograph, p-a equipment

Booth Address: 203 Ampere Street

In Charge: McMurdo Silver

Mallory & Co., P. R., Indianapolis, Ind.

Volume controls, condensers, wvibrators,
switches, vibrapacks, bias cells, rectifiers,
battery chargers and radio hardware

Booth Address: 108-110 Coulomb Street

In Charge: F. Newton Cook

Meissner Mfg. Company, M#. Carmel, IIl.

Coils, coil kits, etc.

Booth Address: 210 Coulomb Street

In Charge: W. F. Marsh

Million Radio & Television, Chicago, lil.

Test instruments, sound equipment

Booth Address: 215 Faraday Street

In Charge: John W. Million, Jr.

Muter Co., The, Chicago, Ill.

Resistors, condensers, push-button switches,
ballast resistors, thermotrols candohms,
spirashields, ceramic condensers, inter-
ference eliminators

Booth Address: 205 Bell Street

In Charge: Leslie F. Muter—J. R. Scanlon

National Co.. Inc., Malden, Mass.

Communication equipment

Booth Address: 211 Ampere Street

In Charge: James Millen

National Union Radio Corp., Newark,
N. J.

Radio tubes and condensers

Booth Address: 205-207 Hertz Avenue

In Charge: R. H, Van Dusen.

Ohmite Mfg. Co., Chicago, Iil.

Rheostats, resistors

Booth Address: 207 Franklin Avenue

In Charge: Ralph M. Hill
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Operadio Mfg. Co., St. Charles, Il

Amplifiers, portable p-a systems, intercom-
municators, loudspeakers

Booth Address: 218 Hertz Avenue

In Charge: H. 4. Wilson

Oxford-Tartak Radio Corp., Chicago, lll.

Loudspeakers

Booth Address: 210 Faraday Avenue

In Charge: Paul Tartak

Park Metalware Co., Inc., Orchard Park,
N. Y.

XNcelite screw and nut drives, wrench and
other tools

Booth Address: 210 Marconi Boulevard

In Charge: F. B. Farrington

Par-Metal Products Corp., L. I. C., N. Y.

Relay racks, cabinets, panels, chassis

Booth Address: 204 Bell Street

In Charge: Oren H. Snuth

Parris-Dunn Corp., Clarinda, lowa.

6-volt wind-driven battery charger

Booth Address: 108 Marconi Boulevard

In Charge: IF. E. Brown

Pauley-James Corp., Chicago, lll:

Vibrators

Booth Address: 205 Ampere Street

In Charge: H. M. Pauley

Philmore Mfg. Co., Inc,, N. Y. C.

Battery and a-c, d-c receivers and kits,
wmicrophones, crystal receivers and elim-
wmators

Booth Address: 214 Henry Avenue

In Charge: Gary Granat 7

Pierce-Delane, Inc., Los Angeles, Calif.

Booth Address: 203 Edison Street

Pioneer Gen-E-Motor Corp., Chicago, Il

Gas-electric  plants, dynamotors, Gen-E-
Motors and rotary converters

Booth Address: 203 Hertz Avenue

In Charge: D. E. Bright

Precision Apparatus Corp.,
N. Y.

Test Equipment

Booth Address: 209 Ampere Street

In Charge: P. W. Mack

Presto Recording Corp., N. Y. C.

Instantaneous sound recording equipment;
recording discs, needles and accessories

Booth Address: 213 Faraday Avenue

In Charge: R. C. Powell

Quam-Nichols Co., Chicago, Il

Loudspeakers

Booth Address: 210 Bell Street

In Charge: H. A. Staniland

RCA Mfg. Co., Inc., Camden, N. J.

Parts, recetving tubes and transmitting
tubes

Booth Address: 101-103 Marconi Boulevard

I Charge: H. P. Kasner

Radiart Corp., The, Cleveland, Ohio.

Aerials, vibrators, vibrator testers, vibrator
power supplies

Booth Address: 105 Ampere Street

In Charge: L. K. Wildberg

Radio Mfg. Engineers, Inc., Peoria, Il

Receivers, preselectors, frequency expand-
ers and associated radio eauipment

Booth Address: 208 Marconi Boulevard

In Charge: E. G. Shalkhausecr—R. M.
Planck

Radiotechnic Laboratory, Evansten, Il

Tube testers

Booth Address: 212 Faraday Avenue

In Charge: H. P. Manly

Raytheon Production Corp., N. Y. C.

Raytheon tubes

Booth Address: 207 Henry Avenue

In Charge: E. Dietrich

Brooklyn,

Readrite Meters Works, Bluffton, Ohio.

Meters and servicing equipment

Booth Address: 215 Steinmetz Avenue

In Charge: F. E. Wenger—R. L. Triplett
N. A. Triplett

Rider, John F., New York City

Publisher

Booth Address: 105 Marconi Boulevard

In Charge: John F. Rider

Rola Co., Inc., The, Cleveland, Ohio.

Loudspeakers

Booth Address: 212 Coulomb Street

In Charge: Leon Golder

SERVICE, New York City

A Monthiy Digest of Rodio and Allied
Maintenance.

Booth Address: 212 Bell Street

Shakeproof Lock Washer Co., Chicageo, lll.

Booth Address: 218 Franklin Street

Shure Brothers, Chicago, Hil.

Microphones, pickups and acoustic devices

Booth Address: 201-203 Bell Street

In Charge: ). B. Albert

Simpson Electric Co., Chicage, HI.

Test cqumpment and panel meters

Booth Address: 214 Coulomb Street

In Charge: Geo. H. Koch

Solar Mfg. Corp.. N. Y. C.

Wet and dry electrolytics, paper, mica,
transmitting trinuners and padders

Booth Address: 202 Bell Street

In Charge: W. C. Harter—Arthur Moss

Sprague Products Co., No. Adams, Mass.

Fixed condensers of all types

Booth Address: 208 Hertz Avenue

In Charge: Harry Kalker

Standard Transformer Corp., Chicage, ll.

Transformers, packs, chokes

Booth Address: 206-208 Beil Street

In Charge: C. L. Pugh

Star Machine Mfrs., Inc., N. Y. C.

Auto-radio controls, escutcheon plates

Booth Address: 211 Marconi Boulevard

In Charge: I. B. Finkel—Edward R. Fish

Supreme Instruments Co., Greenwood,
Miss.

Testing instruments

Booth Address: 212-214 Hertz Avenue

In Charge: Dormand S. Hill

Technical Appliance Corp., N. Y. C.

Antenna and master antenna systems, line
filters

Booth Address: 211B Bell Street

In Charge: T. Lundahl

Thordarson Elec. Mfg. Co., Chicage, lII,

Transformers and amplifiers

Booth Address: 112-114 -Coulomb Street

In Charge: C. P. Cushwavy

Tobe Deutschmann Corp., Canton, Mass.

Service instruments, noise elimination Fil-
terettes, electrolytic and paper dielectric
condensers

Booth Address: 216 Marconi Boulevard

In Charge: Tobe Deutschmann

Triad Mfg. Co., Inc.,, Pawtucket, R. I.

Tubes )

Booth Address: 217B Franklin Avenue

In Charge: Edward Singer

Trimm Radio Mfg. Ce., Chicago, IN.

Headscts, custom-built amplifiers

Booth Address: 217 Faraday Avenue

In Charge: Paul A. Bottorff

Triplett Elec. Inst. Co., Bluffton, Ohio

Electrical measuring instruments, testing
equipinent

Booth Address: 213-215 Henry Avenue

In Charge: F. E. Wenger, R. L. Tripleti—
N. A. Triplett

Triumph Mfg. Co., Chicago, Il

Test Equipment

Booth Address: 106 Watt Avenue

In Charge: J. P. Kennedy

Tung-Sol Lamp Works, Inc., Newark, N. J.

Tubes

Booth Address: 110-112 Marconi Boulevard

In Charge: P. R. Dawson

Turner Co., The, Cedar Rapids, lowa.

Microphones

Booth Address: |17 Marconi Boulevard

In Charge: H. W. Johuson

United Sound Engineering Co., St. Paul,
Minn.

P-A and intercommmunicating cquipment,
wnstruments, centralized sound svstems

Booth Address: 218 Henry Avenue

In Charge: H. M. Richardson

United Tansformer Corp., New York City.

Transformers

Booth Address: 200 Steinmetz Avenue

In Charge: Sam Baraf.

Utah Radio Products Ce., Chicago, Iil.

Speakers, vibrators, replacemnent and ama-
tewr  tramsformers,  transmitter  kits,
Carter paris

Booth Address: 115 and 113 Marconi Boule-
vard

In Charge: L. L. Worner—Qdin F. Jester

Vulcan Electric Co., Lynn, Mass.

Soldering irons

Booth Address: 104A Watt Avenue

Ward Leonard Electric Co., Mt. Vernon,

Resistors, rheosiats and relays

Booth Address: 113. Bell Street

In Charge: Kline Gray

Ward Products Corp., The, Cleveland, O.

Aerials

Booth Address: 215-17 Hertz Avenue

In Charge: H. R. Wiesenbérq

Webber Co., Earl, Chicago, il

Test equipment

Booth Address: 210 Steinmetz Avenue

In Charge: R. M. Krueger

Webster Co., The, Chicago, I,

P-4 systems, sound equipment

Booth Address: 202 Marconi Boulevard

In Charge: F. J. Wessner

Webster Electric Co., Racine, Wisc.

Webster Electric sound svstems, phono-
graph pickups, “Teletalk” intercommumni-
cation system

Booth Address: 214-216 Franklin Avenus

In Charge: W. H. Johnson

Weston Electrical Instrument Corp.,
Newark, N. J.
Servicing equipment, panel instruments,

electrical measuring instruments and their
accessories

Booth Address: 109-111 Marconi Boulevard

In Charge: V. E. Jenkins

Wincharger Corp., Siocux City, lowa.

6- and 32-volt Winchargers, and antenna
towers

Booth Address: 203-205 Marconi Boulevard

In Charge: Bill Herron

Wirt Company, Philadelphia, Penna.

Wire-wound and carbon resistors, spark-
plu;] suppressors, switches, volwme con-
trols

Booth Address: 209 Faraday Avenue

In Charge: R. F. Taylor

Zenith Radio Corp., Chicage, III.

Zenith tubes, replacement parts and acces-
sories

Booth Address: 109 Ampere Street

In Charge: H. W. Blakeslee

The Radio Industry special train carrying jobbers, representatives, and others of the radio trade to the National
Radio Parts Trade Show in Chicago, will leave Grand Central Station, New York, at 4:10 p.m. Daylight Time, June 7,
and will arrive in Chicago the next morning.

Further details concerning the train ma

REctor 2-5334.
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y be obtained from Perry Saftler, 53 Park Place, New York City. Telephone

® SERVICE FOR



MANUFACTURED UNDER
LICENSE ARRANGEMENT
WITH E. R. P. I.

BELL
COMBINATION MOBILE
P. A. SYSTEMS

For 6 volt D.C. or 110 volt A.C. operation. No power packs to
interchange. 24 watts output. Two 12 auditorium type perma-
nent magnet speakers reduce battery drain when operated on D.C.
Three input channels—two for microphones—one for phono. Beam
power output tubes. Bass and treble compensating controls reduce
feedback to a minimum. Plug-in type crystal microphone permits
easy adaptation to pedestal or other type stands. Modern in appear-
ance, easily portable and easy to service and built to Bell’s usual
high standards of quality. Model M-24 is a truly modern, reasona-
ably priced Mobile System, that’s easily portable and easily serviced.
Write for details on this and other Bell models.

VISIT OUR BOOTH AT THE NATIONAL TRADE SHOwW

BELL SOUND SYSTEMS, INC.

61-62 East Goodale Street, Columbus, Ohio
Export Office: 308 W. Washington St., Chicago, Ill. <

SHE liked his
work so called
him back again and
again. That is how a
permanent business is
built up. Replacement
parts are the smallest
part of the cost of a
service call. The ser-
viceman can't afford
to use other than the most dependable. That is why Ward
Leonard is enjoying ever increasing demand.

Visit us at Radio Parts Show, Booth 113 Bell Street,
Stevens Hotel, Chicago, June 8 to 1I.

WARD LEONARD ELECTRIC CO.
36 SOUTH STREET, MOUNT VERNON, N. Y.
Please send me Price List Bulletin 507 A.

Name ........ L5 2k s E B b § S A e
Street ..., ....,...... e e e e ST § 5 fis 3 D56
Tt owiammn, & C Tatadimimntio oHhiv cenda State. ... e
JODDET . uycoypze 3095 k06 5o bmomate Sal oF & 3o » ST Si¥e s it R e
MAY, 1938 e

and

' COD LIVER OIL

£

The radio service man who finds drug
stores, stationery stores and a dozen
others featuring tubes -might try selling
some of their lines—but, we wouldn’t ad-
vise it. We doubt if he’d make any more
money on cod liver oil than they do on
cut-price radio tubes.

Here's a better suggestion. Sell the
tube that protects the dealer with a sound
merchandising plan. The tube proposi-
tion that guarantees full profit on every
sale—without investment. Under the
Tung-Sol Consignment Plan reputable
dealers, who can qualify, receive a stock

of dependable tubes without paying a
cent—they sell the tubes, collect the
profits and then remit once a month.

Think of the benefits this practical
plon holds—freedom from losses through
price reductions and obsolescence — no
price-cutting competition—and what is
more, you pay no premium for the
financing of your tube stock.

Write our nearest sales office for de-
tails and necessary qualifications.

Say You Saw It IN SeRVICE 45
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ASSOCIATION NEWS ...

RSA NEWS

RSA continues to show substantial mem-
bership gains ; local groups in Buffalo, New
York; Houston, Texas; Jamestown, New
York; and Rockford, Illinois, have affiliated
with the RSA in the last thirty days.
Thirty-one local associations have affiliated
to date.

The RSA is embarking upon the first
step of its program to acquaint the public
with the desirability of having good radio
servicing by sponsoring a Better Radio
Reception Week. This program is being
run in cooperation with local broadcasting
stations in Chicago and the Chicago Chap-
ter of RSA. Accurate tabulations are being
kept of results and some very interesting
facts will be released to the trade shortly.

Flint Chapter

The Flint Chapter under the leadership
of Worden Stiles, Chairman, participated
in a regional meeting held in Pontiac,
Michigan, at which meeting the Executive
Board of Flint, Pontiac and Detroit Chap-
ters formed a regional setup under the
direction of Joe Cole, National Director
of RSA.

Pontiac Chapter

Acting as hosts to both the Flint and
Detroit Executive Boards, Pontiac on Sun-
day, April 3, took active part in new re-
gional setup for District Nine. A flying
squadron was orgainzed to assist any group
in District Nine in affiliating with the RSA.
The Pontiac Chapter is under the able lead-
ership of John Trick, Chairman.

Oklahoma City Chapter

The Oklahoma City Radio Service Asso-
ciation held a banquet Tuesday evening,
April 5, with orchestra and entertainment.
The ladies were invited and games and
other entertainment were enjoyed. The
regular business meeting of April 12th will
be devoted to revising the by-laws of the
Chabpter.

Chicago Chapter

The Chicago Chapter had the pleasure
of hearing John F. Rider at which time
Mr. Rider took the boys to task for their
lack of business ability as well as their
failure to take advantage of many aids
offered by the industry, in order that they
might improve their business. He stressed
the fact that regardless how good they
were technically, it is necessary to be busi-
ness men in order that they may succeed in
the radio servicing business.

Houston Chapter

The National Radio Service Association
of Houston, Texas, voted to affiliate with
RSA and join with other groups of service-
men throughout the country who are deter-
mined to improve both the business and
technical efficiency of radio servicing.
T. F. Stephenson, a member of the organ-
izing board of RSA, is a member of this
group. The group is under the direction of
C. L. Robertson, Chairman, and J. L.
Stone, Secretary-Treasurer.

Rockford Chapter

The Rockford, Illinois Chapter was offi-
cially established on Thursday, April 7 at
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which time all of the radio service dealers
in town voted unanimously to form the
Rockford Chapter of RSA. This is one
of the strongest groups yet to affiliate with
RSA. Officers elected were: Frank N.
Welden, Chairman; E. S. Ary, Secretary;
and A. L. Hissong, Treasurer.

Buffalo Chapter

The Associated Radio Service Engineers
of Buffalo, one of the oldest and most
progressive groups of servicemen in the
country, voted on April 5, 1938, to become
affiliated with the RSA. This fine group
of servicemen have done much to raise the
standards of servicing and servicemen in
the Buffalo area, and is under the able
leadership of Anthony Schreiber, Chair-
man; Vincent E. Ball, Treasurer; and
Frank Bestine, Secretary.

Jamestown, N. Y., Chapter

The Jamestown Association of Radio
Service Engineers, who attended a meeting
held in Buffalo on April 5, voted to affili-
ate with RSA. This able group of men is
under the leadership of Lawrence Babcock,
Chairman ; Richard L. Bonsteel, Treasurer,
and C. Leonard Johgson, Secretary.

Detroit Chapter

John Rider spoke to a capacity crowd
in Detroit on April 4, at which time he
stressed the necessity of strong leadership
amongst the servicemen as a means of
eliminating some of the evils that beset
the industry. The Detroit Chapter had as
its guests for the meeting a large delega-
tion from both the Flint and Pontiac,
Michigan chapters.

Peoria and Freeport Chapters

The Peoria and Freeport Chapters are
planning a get-together of members and
their wives at a picnic to be held some time
in the near future, at which time members
of both .chapters as well as their families
will become better acquainted. Don Stover
of the Freeport Chapter and John Stoll of
the Peoria Chapter are in full charge of
the details.

Interstate Chapter

The Interstate Chapter is working very
closely with the group in Waterloo, Iowa,
who have not as yet affiliated with the
RSA. Meetings in the near future are
being planned with the Davenport and
Waterloo groups, looking towards the
affiliation of the Waterloo group. Details
for the Interstate Chapter are being
handled by George Wooley, Chairman.

Johnstown Chapter

The Johnstown Chapter is devoting quite
a bit of time to its current meetings for
the discussion of noise interference elim-
ination. A thorough check is being made
throughout Johnstown area to determine the
offenders in this respect, and prompt, vigor-
ous action has been promised in order that
radio reception may be aided-thereby. K. A.
Vaughan, the newly elected director of the
RSA is a member of the Johnstown Chap-
ter and is aiding in this work.

Cleveland Chapter

The Cleveland Chapter is arranging for
a large number of its members to attend

the National Trade Show in Chicago in
a body. These arrangements are under the
personal supervision of Al Theriault, the
newly elected director from the Cleveland
area and L. Vangunten, Chairman of the
Cleveland Chapter.

Binghamton Chapter

The Binghamton Chapter, at the request
of the radio widows of the Chapter, deemed
it advisable to hold a banquet on March 15.
In addition to local members there were
guests from Scranton, Pennsylvania, and
Ithaca, New York. The entertainment con-
sisted of local broadcasting and a Badger
fight staged by John Rose, the Director
from District Nineteen. At a previous
meeting, the local by-laws were completed
and finally accepted by the chapter. Meet-
ing ended by expelling those members
whose dues were in arrears.

Duluth Chapter i

The Duluth Chapter had the pleasure
of hearing a fine talk by John Reitan of the
Lucker Sales Company of Minneapolis.
The talk consisted of the {atest kinks in
radio and television.

Rio Grande Valley Chapter

The Rio Grande Valley Radio. Service-
mer’s Association hold regular meetings the
first and third Wednesdays of each month.
The program consists of technical talks
and discussions by the members with
speakers from manufacturers whenever
possible. At the present they are working
toward a study course for their members.

RTG

The Radio Technicians’ Guild officially
opened its new headquarters in Boston on
Monday, April 4th, 1938.

J. O'Leary, chairman of the Guild de-
livered a very interesting address to the
group. The address covered important facts
regarding the service industry from its
commencement to the present day; the
various changes it has gone though, the
requirements of a serviceman 15 years ago
compared with those of today. He also
made mention the extra qualifications that
will be required by television servicemen.
The address was recorded on a Presto
Recorder to be kept for posterity.

The oscilloscope played an important
part in the opening exercises. Double image
features were presented which showed a
real X-ray of radio circuits.

The group has now embarked on a
program of study for 52 weeks.

Lectures will be confined to the oscillo-
scope.

Delegates present discussed the coming
classes and the meeting was closed with
a rendition by the Guild’s trio: A. Haid,

Di Russo, and W. Staples. This was
also recorded. The song was a selection
from “Snow White.”

Lawrence Chapter was given two booths
in the Lawrence Pageant of Progress which
was held in Lawrence, April 4 to 9th. Un-
fortunately, they were unable to attend the
opening ceremonies having to be present
for the Pageant.

(Continued on page 53)
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the slotted

type as well
as the

Tongue Type

If the original control has a tap on the
resistance strip for tone compensation, con-
nect the wire from this circuit to terminal
D on the replacement. Sketch shows how
to locate this terminal. If no tone compen-
sation is used, leave this terminal uncon-
nected — it may cut off. if care is used.

—4—

D

All plain units are supplied with the slip
clutch. Because of this consiruction separ-
ate switches cannot be: attached to plain
units, When replacing switch type controls
order switch type replacement. D.P.S.T.
switchprovidesforextraheavydutyservice.

The hinged shaft tongue may be rotated
out of slot and cut off to duplicate either
type of original shait. A guide funnel sup-
plied with all controls keeps the tongue
in position.

MAY, 1938 =

AUTO REPLACEMENT

MIDGET
RADIOHM

OW . . . Centralab scores again

with an exclusive auto replacement
midget unit that answers a definite need.
No longer is it necessary to engage in
“hack-saw” gymnastics to properly fit a
control into that confined space. For
... only 8 Centralab Replacement Units
will handle 959 of all your auto replace-
ment jobs . .. and in half the time. Your
Centralab jobber has a complete stock.

CENTRALAB, Division of Globe-Union Inc.
Milwaukee, Wisconsin

BRITISH CENTRALAB, LTD. FRENCH CENTRALAB CO.
Canterbury Rd. Kilburn
London, NW.6

IT’S A New

118 Ave. Ledru-Rollin
England Paris XI France

PRODUCT

Say You Saw It IN SERVICE

47



COMMUNICATIONS™
F|I RS T EDITORIALLY

* PAUL ADORJAN * DR. VICTOR J. ANDREW * ALFRED W. BARBER * RAYMOND M. BELL * C. H. BIDWELL x C. O. CAULTON *
J. E. DICKERT % T. L. DOWEY % A. JAMES EBEL * W. C. EDDY % F. ALTON EVEREST % C. B. FELDMAN * J. N. A. HAWKINS *
R. K. HELLMAN * PROF. F. MALCOLM GAGER * DR. ALFRED N. GOLDSMITH * H. M. HUCKE * MAURICE E. KENNEDY * C. E.
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No other technical publication in the radio and communications
industry even closely approached COMMUNICATIONS in
presenting, during the past twelve months, such authoritative
and instructive articles as those submitted by the men named
above among others.

But more important is this fact: COMMUNICATIONS
"scooped" its contemporaries by having 30 to 90 day prior
release on many new and important technical developments
made during the year.

Progressive engineers engaged in every phase of radio and
communications design, production and maintenance, recognize
COMMUNICATIONS as their “must” monthly magazine!
A yearly subscription of twelve issues costs but $1.00 on the
Group Subscription Plan.

Reqularly a yearly subscription to COMMUNICATIONS is
$2.00 — but in groups of four or more, the subscription rate
is only $1.00 each per year. Each subscriber's occupation must
be stated. Use the form printed herewith. You and your co-
workers can sign up at the half-price rate. Then each of you
can keep personal files of invaluable data available only through

COMMUNICATIONS.
— et () BS———— —

* Communications resulted from merging Radio Engineering with Communications and



THE MANUFACTURERS . . .

12" NOKOIL SPEAKER

This Model N 12 HL Speaker will be
furnished in 3 different types—low-fre-
quency type covering the range from 50 to
3,500 cps; standard type covering from
60 to 5,000 cps; and the wide-range type
covering from 60 to 7,500 cps. All three
types will be capable of handling 20 watts
continuously. Wright De Coster, Inc, St.
Paul, Minnesota, manufacturer, announces
this new speaker —SERVICE.

CENTRALIZED SOUND SYSTEMS

The David Bogen Co. announce a new
low priced centralized sound system of ex-
treme flexibility for use in schools, insti-
tutions, hospitals, department stores, etc.

The Model S-32 includes a built-in all-
wave radio tuner, monitor speaker, master
and emergency announcement switch, visual
volume-level indicator, special class-A
amplifier, tone compensator and provision
for up to 32 classroom switches.

These new units incorporate talk-back
features permitting two-way communica-
tion from the central unit to any or all
classrooms or outlying stations. Inputs
are available for phono pickup and micro-
phone and additional inputs are provided
for expansion.

The Model S-32 comes complete with
eight classroom switches and 8” p-m speak-
ers housed in walnut finished wall baffles.
The S-32 is mounted in a chromium
trimmed metal cabinet equipped with a door
and lock and handsomely finished in dur-
able shrivel.

For complete details write David Bogen
Co., Inc.,, 663 Broadway, New York City.
—SERVICE.
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CONDENSER FOR AUTO-RADIO
NOISE SUPPRESSION

Another addition to its line of auto-
radio condensers is announced by Aerovox
Corporation, 70 Washington St., Brooklyn,
N. Y. It is the “hash” or generator noise-
suppressing condenser—a tubular paper
job with grounded bottom bracket and top
terminal lug, intended for mounting and
connections directly on the car generator.
The standard capacity is .5 mfd., but other
capacities will be made available if called
for. The voltage rating is 100, although
the condenser is subjected to little over
6 volts in normal service.—SERVICE.

_BATTERY ALWAYS FULL

RAYTHEON BATTERY CHARGER

A self-regulating battery charger, so de-
signed that it may be plugged in, connected
to a storage battery, and then forgotten,
has been made available by Raytheon Mfg.
Co., Electrical Equipment Division, 190
Willow Street, Waltham, Mass.

Full details of this charger, which is
said to have several advantages over the
manually adjusted types, may be obtained
from the manufacturer at the address
given.—SERVICE.

DUMONT SUPER-VOLT CONDENSERS

A new line of high-voltage electrolytic
condensers, said to be especially suitable
for applications where excessively high
voltages are encountered, has been an-
nounced by Dumont Electric Co., Inc., 514-
516 Broadway, New York City. The con-
densers are rated at 700 volts peak, and are
available in all sizes.—SERVICE.

HIGH-YOLTAGE RELAY

New grid controlled rectifier tubes for
high-powered, one kw or more stations,
have necessitated the development of this
new Ward Leonard 507-516 Keying Relay.

These relays have single pole, normally
open, double break contacts. The base and
cross arms are of bakelite. Silver-to-silver
contacts are insulated for 5,000 volts to
ground. The relay operates on 6 to 8 coil
volts, dc.

The armature design, light in weight,
provides speed in keying up to 50 words
per minute.

Further details may be obtained from
the manufacturer, Ward Leonard Electric
Co., Mount Vernon, N. Y.—Sgrvice.

CLARION 20-28 WATT UNIVERSAL
SOUND SYSTEM

Transformer Corp. of America, 69
Wooster Street, New York City, through
its national organization, the Clarion In-
stitute of Sound Engineers, announces the
addition of a new Universal 6-Volt DC and
110-Volt AC Sound System to the line of
Clarion Sound Equipment. Designated as
r ¢ .+ seon oncludes  self-
contained amplifier, no power packs re-
quired (supplied with and without phono
attachment), two 12” heavy duty p-m
speakers, two parabolic reflectors, military
hand mike, and 50 ft of speaker cable—
all ready to operate.

Amplifier features four beam power
tubes, inverse feedback, standby switch,
mixing and fading facilities, two self-con-
tained power supplies and power for phono
table operation. Complete details may be
had by writing direct to manufacturer.—
SERVICE.

»

MARION INSTRUMENTS

Marion Electrical Instrument Company,
Manchester, New Hampshire, announce the
release of a new line of meters, popularly
priced. All meters feature a D’Arsonval
movement of 2 per cent accuracy or better,
large clear reading scales, ample torque
to allow use in any position, balanced and
calibrated for such use with no loss of ac-
curacy. Magnets are aged both naturally
and artificially to insure maximum stability.
The pivots are the finest obtainable, set

-in high grade sapphire jewels, eliminating

all possible friction in the movement. Com-
pletely sealed against dust. One-milliam-
pere meter movements regularly supplied

.with 50-millivolt drop within 2 per cent.

Can also be furnished with any millivolt
drop from 50 up.—SERvICE.
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Now—DIRECTIONAL

CONTROL

Solves
Feedback

Reverberation

Background
Noise

*
SHURE
“TRI-POLAR’

The most versatile microphone in the

world! Solves feedback, reverberation,

background noise — permits Uni-Direc-

tional, Bi-Directional, or Non-Directional

%ickup at will.hModel 7210A “Tri-Polar”
rystal Microphone complete

with 25 ft. cable lists at.... $39.50

Ask your Jobber for a demonstration or
write for Shure Techrnical Bulletin.

for SEMI-DIRECTIONAL PICKUP

New removable A90A Directional Baffle for
E,huﬁ-e 700AdCryst§1 11{\’Iicrop}d10ne. Reduces feed-
ack—cuts down background noise.

List Price $2.50
Model 700A “Ultra” Wide-Range Crystal Micro-
phone, complete with 7 ft. cable, 25
liSES At} aven s $

Visit our Booth at 201-203 Bell Street,
National Radio Parts Trade Show, Chicago

Shure Patents Pending. Licensed under patents of
the Brush Development Company.

W2

= SNURF BROTHERS *
225 WNURON ST, CHICAGO. USA.
CABLE ADDRESS *SHNUREMICRE,

ICROPHONES ¢ ACOUSTIC DEVICES

WHEN YOU CHANGE
YGUR ADDRESS

Be sure to notify the Subscription
Department of SERVICE at 19 E.
Forty-seventh St., New York City, giv-
ing the old as well as the new address,
and do this at least four weeks in
advance. The Post Office Department
does not forward magazines unless you
pay additional postage, and we cannot
duplicate copies mailed to the old
address. We ask your cooperation,
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MANUFACTURERS—continued

MEISSNER PUSH-BUTTON TUNER

A push-button tuner, adaptable to either
t-r-f or superhet receivers, has been an-
nounced by Meissner Mfg. Co., Mt. Car-
mel, Ill. Seven buttons permit tuning a
receiver to that number of stations, while
a “release” button returns control of the
set to manual tuning.—SERVICE,

JACKSON SOLDERING TOOL

A one-quarter inch soldering pencil,
claimed to do the work of a much larger
conventional iron, has been announced by
Jackson Electro Corp., 625 Broadway,
New York City. The tool consumes only
25 watts; it comes equipped with tips and
stand.—SERVICE.

°

SUPREME PUSH-BUTTON SIGNAL
GENERATOR

For the first time on a signal generator,
according to an announcement by Supreme,
rapid, accurate push-button tuning! The
most used r-f and i-f frequencies are lab-
oratory calibrated and are controlled by a
series of push-buttons. An exhaustive
check-up shows that 90 percent of all re-
ceiver models ever made used but five i-f
frequencies. Add to this four r-f frequen-
cies and alignment of practically all sets
can be made, using push-buttons only.

Using a ’scope connected to the proper
output circuit and the 582-A connected to
the first i-f stage, all the necessary i-f fre-

" quencies are instantly available by pushing

the proper button. Either amplitude modu-
lation or frequency modulation is available
on the same button. Adjusting for maxi-
mum amplification and required selectivity
characteristics is made easy. To balance
the r-f circuit, connect the 582-A to the
receiver input. Check at 1400 ke, 1000 kc

| and 600 ke for maximum gain and proper

selectivity and the job is done.

Also offers a complete manually tuned
band of frequencies from 85 kc to 15 mc
on fundamentals and to above 60 mc on
harmonics. This dial has over 8 feet of
actual translucent scale length, using a
hairline shadow indicator (no parallax)
with only the wanted frequency spot-
lighted. Newly developed permeability
tuned iron core inductors in the main tun-
ing circuits and air dielectric trimmers
throughout result in high Q, freedom from
drift and greatly improved accuracy.

The new completely electronic “lock-
center-synchronize” Supreme frequency
modulator circuit is used.

Further details may be obtained from
Supreme Instruments Corp., Greenwood,
Miss.—SERVICE.

Say You Saw It IN SERVICE

[Dha]

NO HUM?
« o s No sir, not when
d sef is equipped with

KENYON

Reliable servicemen use
KENYONS for all better jobs.

If you're Profit-wise
you’ll Kenyonize!

Send for CATALOG: Contains

several
pages of transformer replacements for stand-
ard receivers and amplifiers. Ask for R-2.
Loock for KENYON at the
National Trade Show, Chicago, Ill,,

213-216 Franklin Avenue
-
([

KENYON

TRANSFORMER CO., INC.
810 BARRY STREET + NEW YORK, N. Y.

b

SERVYICEMEN

who are

RADIO AMATEURS

buy a fresh copy today of the

RADIO AMATEUR
CALL BOOK

The CALLBOOK is the only publication that
lists all licensed radio amateurs in the United
States and over a hundred and seventy-five
different foreign countries.

Each issue also contains a world map show-
ing amateur prefixes, press time and weather
schedules, amateur prefixes listed alphabeti-
cally and by countries and a world time con-
version chart.

Complete . .. Accurate .. . Up-to-Date

Issued Quarterly
MARCH . .. JUNE ... SEPTEMBER
and. DECEMBER
Annual subscription $4.00
Single copies $1.25
Buy your copy now from your radio jobber
or direct from:

Radio Amateur Call Book, Inc.
608 S. Dearborn St., Chicago, Ill., U. S. A.

e SERVICE FOR



MANUFACTURERS—continued

OPERADIO MOBILE SYSTEM

Said to be instantly changeable for
either a-c or d-c operation, the Operadio
model 172 mobile p-a system also makes
provision for remote volume control, head-

phone and meter monitoring. The system
is equipped with dynamic microphone
especially designed for sound-truck work.

Full details are available from Operadio
Mig. Co., St. Charles, Illinois.—SERVICE.

KNIGHT SOUND EQUIPMENT

Completely new in basic design, operat-
ing features, and styling the Knight line
of public address equipment for 1938 offers
an exceptionally versatile range of sound
units from 10 to 60 watts, according to
Allied Radio Corporation.

Typical of this new line is the Knight
60 watt amplifier illustrated. Features in-
clude: automatic volume control, auto-
matic volume expansion, dual tone control,
master gain control, 6 input channels, uni-
versal output, S-channel mixer, inverse
feedback, plug-in connections, etc.

This system develops a full 60 watts

undistorted output (70 watts maximum),
and is especially suitable for installation
in large athletic fields, stadiums, band-
shells, and similar outdoor spots.

Other new offerings include: universal
‘sound systems for 6 volts-110 volts opera-
tions; new transcription reproducers; re-
cording equipment, and a full selection of
microphones, speakers and public address
accessories.

Knight Sound Equipment is distributed
exclusively by Allied Radio Corporation,
833 West Jackson Boulevard, Chicago.—

SERVICE.
A

FIXED POWER RESISTORS

Wire-wound fixed power resistors with a
choice of two coatings are announced by
Clarostat Mfg. Co., Inc., 285-7 N. 6th St.,
Brooklyn, N. Y., after several years of re-
search and engineering development.

For usual applications calling for de-
pendable service even in the face of fre-

MAY, 1938

The most amazing terms ever offered
in the instrument industry! Imagine,
any Supreme instrument can be yours
now with no down payment and on
10-days free trial—until May 31st only!

Re-equip your shop now with new,
modern quality SUPREME instru-
ments. Don’t put it off! Go to your parts

Now!

12 MONTHS OR CASH PRICE—$6695

FOR 12 MONTHS OR CASH PRICE—$5995

MODEL 582-A—PUSH-BUTTON SIGNAL GENERATOR
NO DOWN PAYMENT AND $6.14 PER MONTH FOR

MODEL 582— SIGNAL GENERATOR (without push-
buttons) NO DOWN PAYMENT AND $5.50 PER MONTH

jobber today. Pick out any SUPREME
instrument—and have it delivered to
you without your paying one penny
down! And if it doesn't measure up to
your expectations after you've tried it
for 10 days—send it back without any
obligation on your part!

FOR THE FIRST TIME IN A SIGNAL GENERATOR

PUSH-BUTTON |

TuninG!

Again SUPREME is first with the latest!
‘4 Model 582-A Signal Generator offers you
new, exclusive, rapid, amazingly accu-
rate push-button-tuning for most used
IF and RF frequencies PLUS complete
i frequency coverage on manually tuned
dial. Use the push-buttons with easy-to-
| read figures for almost all your alignment
problems—catch the “in-betweens”
and ‘“high freqs’’ with the manual cir-
cuit which has hair-line, shadow-indi-
cating, spotlight tuning on giant dial.
In addition you get the following ex-
clusive features: (1) Wide Frequency
Coverage (2) Air Tuned Trimmers and
Special Iron-Core Inductors.for more
Accurate Calibrations (3) Four types of
Output (4) Automatic Electronic Fre-
quency Modulation (5) Razor Edged
Tuning on Giant Dial (6) Specially De-
signed Attenuator Circuits, etc.
See the new Model 582-A at your parts
jobber or write for literature.
Visit the Supreme booth at the Radio Parts
Show, Booths 212 and 214 Hertz Ave., Stevens
‘Hotel, June 8,9, 10 and 11, Chicago.

SUPREME INSTRUMENTS CORP.

GREENWOOD, MISSISSIPPI, U.S. A.

EXPORT DEPT., ASSOCIATED EXPORTERS CO0.,145W. 45th ST., NEW YORK, N.Y., CABLE ADDRESS: LOPREH, K.Y

quent overloads, there is the inorganic ce-
ment type of Clarostat resistor. The ce-
ment used is solidified with a very low heat
treatment which cannot cause the slightest
damage to the resistance wire winding.

Say You Saw It IN SEervICE

Due to the inorganic nature of this special
cement, the resistor may be operated at red
heat without blistering, cracking or de-
terioration.

For applications calling for maximum
protection against extreme humidity as well
as acid vapors or salt spray, there is the
Clarostat varnish-coated type. This coat-
ing withstands continuous operation at
greater power input than its wattage rating,
withoui the slightest deterioration, accord-
ing to the manufacturer.

Clarostat fixed power resistors are pro-
vided with soldering lug terminals and, for
radio service use, with 134" pigtail leads
rivetted thereto. Available in 5 and 10
watt varnished coating, and in 10 and 20
watt cement coating, as well as in re-
sistance values from 1 to 50,000 ohms.—
SERVICE.
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" FREE

NATIONAL UNION
WAY

® Here's a grand idea
for quick, low cost trans-
portation for the service
engineer. The Moto-
Scoot with side van at-
tached, provides ideal
transportation  facilities
for test equipment, tools

USE

NATIONAL UNION

Quality Tubes and Condensers

or radio chassis.

The Moto-Scoot is safe and easy to operate and unbelievably economical to u

run.  You can get about 120 miles to the gallon of gaseline.
supplied complete, ready to oo with ne accessories to buy. It is completely
equipped with a powerful lighting system. Get it FREE for your business.
Ask your distributor for complete details or write,

National ‘“the finest radio service lab in
town.”” ' Everything you want is offered you on a *‘Free Deal” Plan. It will
help you to get the equipment you need NOW to do better work and faster
work and make more money. That’s the National Union way. Over 100,000
completed deals . . . for more details, just write . . .

SEE US AT BOOTHS 205-207—HERTZ AVENUE
CHICAGO RADIO PARTS SHOW

The unit is

Union will help you to own

NATIONAL UNION RADIO CORPORATION
57 State Street, Newark, N. J.

Please send me more information on

........ Motor-Scoot ,.......0Other N, U. “Free”’ Offers

NAME

..................... L T R S SR R T

ADDRESS

GUIDE &
CATALOG

a repLACEMENT RITTR |

Complete down-to-date
e .
replacement guide . . .

FREE!

Get Your Copy . USE COUPON

@® Halldorson engineers have just completed this
study. Saves time and effort to servicemen. Shows
the correct Halldorson model to use. Relatively
few models take care of practically all sets; in fact,
catalog shows 8 models will handle over 909, of
replacement demands on both power and audio
transformers.

Halldorson

c—[fansfol:mcrs

THE HALLDORSON COMPANY
4500 Ravenswood Ave., Chicago, Il
Please send me

[1 Free Catalog and Replacement Guide.
Name. ...
Address. . .
City. ..

. T ee VOR  y SHESU N WD G VORGSR U S p—

—— —— — —
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Say You Saw It IN SERVICE »

R I D E Rl s o @ ¢ ~ &
Out Front Again”
Says Service Manager
of Set Manufacturer

“That extra HOW IT WORKS section with the
new RIDER MANUAL Volume VIII, certainly
puts Rider out front again! It ‘makes. clear by
practical example the underlying theory you

RIDER BOOKS BANISH
Bow.

Banish bewilderingcom-
plexity of modernservice
problems with up-to-
date Rider Books.

ALIGNING PHILCO
RECEIVERS—New! Au-

thentic instructions for  myst understand when up inst the i ingly
gl;og‘)"‘;or‘og Pﬁltl{czs °f° v"eli complicated 1938 receivers."

160 pp 'I Remember! Volume VIl includes in addition,
Only........oee. 1650 pages of essential service daota on 1715
CATHODE-RAY TUBE AT models of over 100 manufacturers—the most
WORK—Complete, proc- - comprehensive service information available, and

tical, written for service-
men. Information on Os-
cillogroph, ete.
336 pp.

450 1IL...........

the price is the same as for last year—$10.00!

JOHN F. RIDER, Publisher
404 FOURTH AVENUE
NEW YORK CITY

YOU NEED ALL

MANUALS

and only $1 795

for this new Universal
Push Button Tube Checker by

MILLION

® Direct Push Button Test

® New "Easy Reading” Scale
[ ]

°

Tests all Standard Tubes
New Precision Design
® Looks like a Million
Outstanding in performance, precision and design.

Universal for all tubes with the convenience of
direct “‘push button” readings.

MILLION RADIO AND TELEVISION LAB.
671 W. OHIO ST. CHICAGO, ILL.

Ken-Rad Tubes have he
confidence of radio set users.
The name, Ken-Rad, stands
for highest quality and de-
pendable radio reception.
KEN-RAD TUBE & LAMP
CORPORATION
OWENSBORO, KY.

RADIO TUBES

DEPENDABLE

SERVICE FOR



ASSOCIATION NEWS—cont'd

ART—BRITISH COLUMBIA

A little over a year ago the Victoria
Branch of the Association was just an-
other idea the boys had for enlarging the
scope of the organization. A small group
headed by Mr. Lennox made the trip to
Victoria and through much groundwork
being done by Percy Benson, they were
able to start the Victoria section. A few
weeks later Mr. McMillan had the plea-
sure of going to Victoria and presenting
them with a charter of their own.

Since then, twelve months have passed |

and we find them celebating their first

annual meeting. The meeting was held at |.

the Colwood Golf Club on Wednesday,
March 23rd. After a very short business
session, the directors resigned their posi-
tions and the meeting was open for nom-
inations. Results of the election were:
E. A. Young, President ; F. W. Rose, Vice-
President; G. M. Warnock, Secretary;
J. R. H. Pearson, Treasurer; C. Murdock,
Recording Secretary.

The meeting then adjourned to the
dining room to hold the first annual
dinner.

The dinner in itself was a huge success.
After thoroughly satisfying the inner man
with both solid and liquid refreshments,
several of the boys took upon themselves to
make after-dinner speeches. This was fol-
lowed by some fine violin solos by H.
George. The meeting and dinner impressed
us very much. The Victoria section are
one hundred percent loyal to the ART
and live strictly to the constitution. En-
thusiasm and good fellowship prevail. For
a group that have only been organized 12
months, they accomplished much and are
bound to succeed as an organization.

PRSMA BRIEFS

Don’t say that this colyum didn’t tell |

vou last month about our future meetings.
Last month sure was a honey, given by
Radio Electric Service Co., featuring Aero-
vox. Guest speaker Mr. Haussman told the
boys what makes a condenser condense

. and Mr. Goldenpaul sure can put them
over. Just ask any of the boys who were
there!

Sorry to hear that Bob Thorn is sick.
Don’t let it get you down, Bob. We are
all pulling for you and hope to see you
bouncing around again.

Glad to see so many of our old members
asking to be reinstated again. Always a
good sign!

Our closed meetings are as good as the
open meetings, with something of impor-
tance there at all times besides refresh-
ments.

We wish to thank Mr. Shapiro of Radi-
art Co. for his talk on auto aerials. Every-
body came away happy.

We also wish to acknowledge our thanks
to the following radio companies for the
service notes they sent us for our closed
meeting :

Emerson Radio & Phonograph Co.
International Radio Co. (Kadette)
Stewart-Warner Corp.
Wright De Coster Inc.
Supreme Instrument Co.

Stan Meyers (the watch dog of the
treasury) still hanging around the door
waiting for the 1938 dues. Put ’em up,
says Stan!

MAY, 1938 e
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Get this combination

VOLT-OHM - MILLIAMMETER

AND TUBE TESTER

available in combinations or in smgle units,
extra cases to buy. Today's biggest values
Precision Testers.

and accurately on Direct-Reading

Model 440 Only, Complete in Carrying Case,
Dealer Price ........................... $18

Megohms, Batteries may be added, permittis
up circuit used. Current draw is only 1 M.

Batteries, accessories and instructions included.
Also Available in Single Units . . . No Extra

Yadrile

TESTERS METERS 1

N,
U ‘\\\ JUNE PARTS SHOW — CHICAGO

Precision built throughout, yet designed to with-
stand rough field work. That’s why you find
Readrite-Ranger testers used by so many leading
service organizations.  Volt-Ohm-Milliammeters,
Tube Testers, Free Point Testers, Oscillators,
No

Model 440 Tube Tester checks all tubes speedily
D-BAD

Triplett Model 221 instrument. Proper load values
are applied to tubes under test. Indicates all in-
ter-element shorts and leakages. Has illuminated

dial. A. C. meter for line volts adjustment.

.90
Model 740 Volt-Ohm-Milliammeter has 3’/ Square
Triplett Precision Instrument. Scale readings:
10-50-250-500-1000 AC and DC Valts at .1000
Ohms per Volt (DC Accuracy 2%; AC 5%);
1-10-50-250 DC M.A.; 0-300 Low Ohms; High
Ohms to 250,000 at 11/2 Volts. (Rheostat adjust-
ment for 13% Volts for Ohms readings to 21%

such readings in 250,000 Ohms steps.) Low Qhms
to % Ohm with 25 Ohms in center of scale. Back-

® Complete Showing e
1938-1939 METERS AND TESTERS
Booth 215 — Steinmetz Ave.

PRECISION
BUILT

$36.90
oLy 36 S

in

ng

Al

Cases to Buy Mode! 440-740

READRITE METER WORKS

517 College Ave., Bluffton, Ohio I
Please send me more information on

0 Model 440-740; -

0 I am also interested in

Name

Address

Cityry conenan i NI 1o b sttt s e

CHANGEA

NO-GLARE DI

O you know that over five

been sold in the last six years?

Do you know that nearly four
lion of these sets were new within
last three years?

Your Opportunity!

in new cars. Sell them to replace
fashioned under-dash or steering

See Your Jobber

from your jobber and go -after
your share of this valuable re-
placement business.

CROWE NAME PLATE & MFG.

Say You Saw It IN SErvi

INTER-

EASY TO INSTALL

one-half million auto radios have

Sell Crowe On-the-Panel Controls to )
reinstall these still-serviceable radios Stevens Hotel

BULLETIN |

1775 GRACE STREET CHICAGO
LABLE ADDRESS: CRONAME - CHICAGO

BLE Visit Us
at

National Radio
Parts Trade Show
Our Booth

112-114 Coulomb Street

AL i also

and | Demonstration of

Equipment in

Room 502

mil-
the

old-

col-
umn controls in owners’ present cars. T H o R DA Rs o N

Get a stock of Crowe Controls ASK f-’nlrl“ ] ELECTRIC MFG. CO .

500 W. Huron St., Chicago, Il

Transformer Specialists Since 1895

[HIR
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ICHLIGHTS . . .

NEW ADDRESS FOR RIDER

John F. Rider Publications are now lo-
cated at 404 Fourth Avenue, New York
City.

@

QUESTIONNAIRE SIMPLIFIES CATHODE-
RAY EQUIPMENT SPECS

In order to base their suggestions and
specifications for special-purpose cathode-
ray equipment on pertinent data, the Allen
B. DuMont Labs., Inc., have evolved a
most explicit questionnaire form. This
form, sent to anyone who has a special
cathode-ray problem to be solved, quite
thoroughly analyzes all vital factors of
the given problems and, when properly
filled out, enables the DuMont engineers
to draw up specifications for suitable equip-
ment answering the requirements stated.
A copy of this questionnaire may be had
on request.

An event of interest to the industry was
the removal, on April 18 of the Allen B.
DuMont Laboratories, Inc., from Upper
Montclair to 2 Main Avenue, Passaic, N. J.
All future correspondence should be sent
to the new address.

MASTER ANTENNA SYSTEM MANUAL

With many installations already in serv-
ice, it has become possible to provide prac-
tical data for Service Men. Indeed, it is
said, the latest edition of the Taco Master
Antenna System Manual contains all re-
quired information for surveying buildings,
estimating, installing, testing and servicing.
Many Service Men are making nice money
through such installations, while at the
same time providing proper operating con-
ditions for new and old sets.

A copy of the Manual is available to any
Service Man addressing Technical Ap-
pliance Corp., 17 East 16th St., New York
City. Likewise an attractive window
poster on the master antenna system, for
jobber, dealer or Service Man.

CLARION SOUND CATALOG

Transformer Corporation of America,
through the Clarion Institute of Sound
Engineers, have just released their new
1938-1939 catalog of Clarion “Unified”
sound systems and associated accessories.

The complete new line, ranging in size
from the 5 to 8 watt system to the 70 to 98
watt system, and including portable systems
ranging from 5 to 8 watts to 40 to 50 watts,
is fully described in this catalog. In addi-
tion to the sound systems a complete line
of Clarion microphones, speakers and other
accessories as well as two new types of in-
ter-communicating systems is also included.

Copies of the new catalog may be ob-
tained from the Clarion Institute of Sound
Engineers, 69 Wooster Street, New York
City.

s

ORMONT HEADS FEDERATED PURCHASER

Dave Ormont has taken charge of both
the 25 Park Place, New York City, and
the Pittsburgh, Pa., stores of Federated
Purchaser, Inc.
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ARCTURUS CELEBRATES

Gathered around a big cake commemor-
ating the tenth anniversary of the intro-
duction by Arcturus of the first quick-
heating a-c tube, are (left to right) A.
Feindel, chief engineer; A. E. Lyle, plant

superintendent; J. A. Stobbe, vice presi-

dent and general manager; Jack Geartner,
sales manager; and Miss Stella Saunders,
who has the distinction of being the first
operator to turn out a quick-heating ’27
type tube.

CREl TO MOVE

Marking another milestone in its eleven
years of growth The Capitol Radio Engi-
neering Institute, Washington, D. C., has
announced its removal to its own building
on or about July 1. The nationally-known
radio institute will occupy the former
Breckinridge Long mansion located at 3224
Sixteenth Street N,W in the Nation’s
Capital. The new building will contain
the entire residence school, laboratories,
shops, radio, equipment, classrooms and
dormitories. It will also house all the
business offices and home-study course de-
partments.

@

MICROPHONE MATCHING CHART

Transducer Corporation announces from
their New York Headquarters this month
the completion of a chart showing the
decibel equivalent of volts and watts for
matching microphones, amplifiers and loud-
speakers.

The new Transducer chart provides the
answer to a problem which frequently con-
fronts the sound engineer who has to select
the proper impedance and transformer ratio
or the proper input tube when matching
microphone equipment, the output of which
is given in decibels, to amplifiers, the gain
of which is given in decibels but with the
input voltage given in volts.

A copy of the Transducer chart, suitable
for framing, is being provided, free of
charge, to purchasers of Transducer Bullet
microphones or may be had by writing
Transducer Corporation at 30 Rockefeller
Plaza, New York City.

STANCOR IN NEW BUILDING

Standard Transformer Corp. has an-
nounced its removal to a new building at
1500 North Halstead Street, Chicago, Ill.

WALL DISPLAY BOARD

Supplementing the complete kit of sales
helps available to dealers handling Ward
auto aerials, the Ward Products Corpora-
tion, Cleveland, Ohio, has just introduced
a new wall hanger point-of-sale display
unit.

Attractively lithographed in orange and
blue, size 105" x 30%5”, these new wall
boards can be “spotted” around the service
department, shop, showroom or store.

A unique feature of the new boards is
that they can be used to display any of
11 different models of Ward aerials. A
set of price stickers is furnished with each
board. The units are free to Ward dealers.

POTTS NAMED BELL SALES MANAGER

The announceemnt has just been made
by Floyd W. Bell, President of Bell Sound
Systems, Inc., 61 E. Goodale Street, Co-
lumbus, Ohio, of the appointment of R, E.
Potts as Sales Manager, effective May 1.
Mr. Potts fills a newly-created position,
sales having been previously directed by
Mr. Bell.
~ Potts comes to his new position from
Parkersburg, W. Va., where he was asso-
ciated with the Ideal Corrugated Box Com-
pany for the past three years. Prior to
that, he was in business organization work
in Columbus. He is a graduate of Ohio
State University and active in various
fraternal groups.

TUNG-SOL DEALERS GET NEW BANNER

A giant canvas banner approximately 3
x 6 feet has just been released to Tung-
Sol dealers. In line with Tung Sols’ con-
sistent policy of focusing interest on the
dealer, the wording stresses in large type,
“Radio Service by Radio Technicians.”
The coloring is very attractive and con-
sists of black and white lettering on yel-
low, red and blue backgrounds. Sub-

stantially made, with adequate grommets

for hanging, this banner should be a busi-
ness getter for Tung-Sol radio tube dealers.

GTC BULLETINS

Two bulletins of interest to the Service -
Man have just been published by General
Transformer Corp., Chicago, Ill. These
bulletins, which may be obtained by writ-
ing to GTC, are “Amateur Transformers”
and “Sale of Sales.”

RCA SOUND EQUIPMENT BULLETIN

The Commercial Sound Section of the
RCA Mifg. Co., Inc, Camden, N. J., has
prepared an attractive promotional bulle-
tin on sound equipment. The bulletin dis-
cusses an authorized dealer plan for com-
mercial sound; it includes many tips on
prospective users and other information
of value to sound men.

FREED TRANSFORMER MOVES

Freed Transformer Company announces
the removal of its offices and factory to 72
Spring Street, New York City.

® SERVICE FOR



A Balanced
Assortment of

a0 ... WIRT

s===- RESISTORS

FOR ONLY

‘10

VALUE %12

Lifetime CABINET absolutely FREE

Resistors are all FIRST QUALITY, WIRT
WIRE WOUND, protected from injury by
Wirt PHENOCOTE, the non-absorbent, non-
hygroscopic coating and laboratory tested for
humidity and accurmoy.

The cabinet is made of well seasoned : bass
wood rubbed to a beautiful natural finish—
6 drawers of three-ply wood—24 compartments
—removable partitions. Order yours NOW
from your jobber. If your jobber cannot
supply you send in the coupon below, with
your jobber’s name.

" "WIRT COMPANY——————"—"]
| Makers of DIM-A-LITE

5221 Greene St.
Philadelphla, Pa. |
Please send me your balanced assortment of 50 TEN- I
WATT WIRT RESISTORS and your new LI
CABINET. It I declde to keep them I pay only I
$10.00 by check or money order. If I am not
| perfectly satisfied I will return them within 10 days. [

| NAMB covveerocrnrocecassscnsacscnnnnnsns essesnan 1
AAAreBs ....e..cevvseesrerssracnscccsoeirattassneasy

TOWN. . .oouvnnnnroseroasesnes State...ooecieaonns
| P.8. You may also send me information on [] carbon ]
| composition resistors and [1 Wirt Auto Radlo Ignition

Suppreasors. 1
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SHOW PROGRAM
(Continued from page 31)
Saturday, June 11

10:00 a.m. RMA  Service Section,
J. N. Golten presiding.

2:00 p.m. Exhibits Open.

7:30 pm. Technical Session, Aus-

pices Radio Servicemen of
America ‘‘Organize — Then
Standardize” by S. R. Cowan,
SERVICE.

8:00 pm. “The Phasmajector, Source
of Video Signals for Use in
Demonstrating Television” by
Allen B. DuMont Labs.

9:30 p.m. National Radio
Trade Show Closes.

Parts

SOUND SERVICE—continued

essential for modern economical sound
installations.

Permanent-magnet loudspeakers de-
signed especially for commercial sound
work, with high efficiencies, have re-
cently been placed on the market. One
type has a continuous power-handling
capacity of 60 watts; another, of simi-
lar type, has a continuous power-han-
dling capacity of 100 watts. These
high-efficiency loudspeakers represent
one of the most important advance-
ments in commercial sound equipment

. in several years.

AUTO-RADIO-—continued

through a 50-mmf dummy antenna.
Ground the oscillator to the Phantom
Filter red junction box.

With the oscillator set to 1,575 ke ad-
just padder No. 1 to resonance.

Reset the oscillator to 1,400 kc; ro-
tate the tuning condenser until this sig-
nal is tuned to resonance. Reduce the
output of the oscillator until the signal
barely deflects the output meter.

Adjust padder Nos. 2 and 3 until a
maximum output reading is obtained.

After installation of the radio re-
ceiver in an automobile, tune in a very
weak station between 1,300 and 1,500
ke and readjust padder No. 3 for maxi-
mum output.

The sensitivity of this receiver may
be determined by reading the number
of microvolts input required to produce
1 watt output. That output is obtained
when a reading of 1.7 volts across the
voice coil of the speaker is indicated by
the output meter.

L]

Emerson 250 (A-c, D-c}

Hum: May be caused by filament re-
sistor, which is mounted on chassis,
shorting against metal container. Re-
place resistor.

RCA Service Tip File

Say You Saw It IN ServicE

% PERMAG-DYNAMIC
% ELECTRO-DYNAMIC
% MAGNETIC

All Popular Sizes . . .

from 3” ‘to 14"

There is an Oxford Speaker to suit your
requirement especially well, whether for
original installation or replacement.
There is the remarkable 3” Permag
which made a sensational hit and solved
many sound-application problems — and
other popular models up to the 147
Permag or Electro-Dynamic units—all
built right—and priced right!

IN STOCK READY TO SHIP

A complete stock of Replacement and
Public Address Speakers carried in stock
for your convenience. Standard numbers
can be shipped directly upon receipt of
order.

See your Jobber or Write Dept. S for
complete data and information.

Custom-Built to Specifications

Custom-built speakers carefully and ac-
curately made to manufacturers’ specifica-
tions.

Visit Our Booth at 210 Faraday Avenue,
National Radio Parts Trade Show,
Stevens Hotel, Chicago, June 8-11.

New York Office: 27 Park Place

ORFORD-TARTAK : (G):

RADIO
7315 W. VAN.BUREN ST. » CHICAGO. U. S. A.

CORPORATION %ML
LAt

SERVICE MEN

. . . in addition to being
our readers, are among our
most valued contributors.

Perhaps SERVICE can use
an item on that interesting

job YOU did yesterday.

55



Collect

that REWARD!

@ There’s a reward of a dollar
or two coming to you on EVERY
set that isn’t performing up to
standard. All you’ve got to do
is talk, demonstrate and sell a
TACO Antenna System to every
old or new set owner. And that’s
easy.

Here’s the NEW
TYPE 600 SYSTEM

® A good noise-reducing antenna sys-
tem. Efficient in standard broadeast
and short-wave bands. Only $53.00 list.

@® Short and long aerial wires, transfer

unit, twisted - pair downlead, set
coupler, insulators-—everything, com-
plete.

@® No fuss, bother, headaches. Just
string up in an hour or less. Faectory.
soldered.

@ Typieal of TACO antenna systems.
More elaborate systems available for
greater noise suppression in most
tronblesome spots.

Dor’t Overlook the.
MASTER ANTENNA

@ Just the thing for the mmulti-set pri-
vate dwelling. Also for apartment
house, club, hospital, ete. One aerial
serves up to 25 set outlets.

Ask for DATA . . .

@® If you visit the Chicago Parts Show,
drop in at our booth. Otherwise,
write for latest data.

LA XN D

TECHNICAL APPLIANCE CORP,

17 East 16th Street New York City
Lic. A. A. K., Inc. Patents
IN CANADA: 414 Bay Street,

I

Toronto
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SISO
INCREASE
HIGHS.

PUSH DowN
¥Higheror
lower pitch
with the
same micro-

phone.

With the flip of a tinger you can now (1) Jower
or raise the response of the microphone. . . (2)
adjust the microphone’for most desirable re-
'sponse for close talking or distant pickup. . .
(3) adjust the system to any "“taste”, room con-

dition, or equipment.

MODELS RBHk, RBMk, with Acoustic Compen-
sator, frequency range 40 to 11000 cps, output,
-85 db., complete with switch, cable connector
and 25° of cable $42,00 LIST

NEW LOW-PRICED CONTACT “‘MIKE"
Model SKH (hi-imp); SKL (2000hms) $12,00 LIST
MODELS RAH-RAL, excellent for speech and
music. Reduce feedback.... .. $22.00 LIST

Write for Complete [llustrated Bulletins and
Valuable Sales Helps.

AMPERITE (0. cas tamianiios vou

AMPERITE \ ily —
G MICROPHONE

SAYS:

No Serviceman is better than his Service
Equipment.

No matter what your ability, you are
seriously handicapped unless you possess
the equipment necessary to speed up
your work and to do that work accurately.

We can_ supply you with all leading makes of
test equipment . . . the kind that makes YOU
valuable to yeurself and to your business. Here’s
a few lines we carry:

® CLOUGH-BRENGLE

® HICKOK @ PRECISION
@® RCA & SUPREME
@® TRIPLETT ® WESTON

All instruments available on tlme payments ex-
cepting Triplett and RCA.

Y Jack Grand, authority on re-
tail radio and radio servicing
problems, has written for lead-
ing radio journals and has been
widely quoted. Jack will be

glad to aid you in your servic-
ing or merchandising. No obli-

gation. Just ask him.

e SERVICE FOR



SMALLER.. METAL SEALED

e =

Solar MINICAP tubular Dry Electrolytic Capacitors mark
more than an advance in an art. They occupy less
space, have longer life because of permanent sealing
and are more convenient to use. Costing less to pro-
duce, they are sold at prices offering new economy . . .
in line with the times. |

Make use of their
INBUILT QUALITY. ..OUTSTANDING UTILITY

| Details upon Request. ‘ c Splies '
o
SOLAR MFG. CORP., 599-601 BROADWAY, NEW YORK, N. Y.
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...the first that’s not dependent on location for

its remarkable noise-reducing qualities!

Here’s an antenna sensation that provides the
ultimate in noise-free radio reception. The set
coupling transformer included in this kit pro-
vides individual adjustment for the reduction of
local noise, such as vacuum cleaners, oil burners,
etc. Is similar to that included in many de luxe
1939 RCA Victor radios.

Just Out! RCA Victor
Service Notes for 1937

Fill out your service
note library with this
latestaddition—now
available at all dis-
tributors for $1.25.
Covers technical de-
rails of 1937 RCA
Victor instruments.

Assembly consists of a balanced doublet with
a counterpoise parallel to the transmission line.
Length of counterpoise is adjustable, with di-
mensions dependent on transmission line run.

The RCA Victor Master Antenna covers a fre-
quency from 140 to 23,000 kcs. Stock No. 9845
complete with Receiver Coupling Transformer.
List price $6.95. Receiver Coupling Transformer,
Stock No. 9846. $2.45.

Over 325 million RCA radio tubes have been purchased by radio users—
In tubes, as in parts and test equipment, it pays to go RCA All the Way-

Meet us at the National Radio Parts Show, 101-103 Mar-
coni Boulevard, Hotel Stevens, Chicago. June 8, 9, 10, 11.

22575 FOR PROFIT

RCA MANUFACTURING CO., INC., CAMDEN, N. J.

A Service of the Radio Corporation of Americo



