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"“MORE THAN EVER
BEFORE"

r We urge you not to wait
until it becomes impossi- o

ble to buy o communication receiver at any price. Through
long range planning and tremendous buying, we are in a
position to fill your order immediately on the receiver of
your choice out of our stock—No Waiting.

THE HALLICRAFTER $X238
1 One of the finest communication receivers available is the Mallicrafter SX28.
has set new standards in performance. You will find it a reliable and consistent per.
former giving you not only complete coverage from |0 meters through all the amateur
bands but coverage on the broadcast band for the family to enjoy.

“A §5.00 deposit will hold Model SX28"

Its design

2 THE SKY CHAMPION $-20R

The Sky Champion! A favorite with the short wave DX fan and amateur operator. It ofiers
professional styling, operating flexibility, and electrical performance that is truly out-
standing. Electrical band spread and noise limiter are included amongst the features
of this splendid radio set. The Sky Champion represents a value that is very hard to beat.

“A $5.00 deposit will hold a Sky Champion for you”

3 MODEL $X-24 SKY WRITER DEFIANT

We know that there is no more popular receiver than the model $X-24 Sky Writer Defiant.

Hs performance can be compared favorably with most receivers sellirg at twice the

price. Every advanced feature of the Hallicrafter's line is incorporated in the model

5X-24. Complete coverage is provided from the 10 meter amateur bard through the

broadcast band. Automatic noise limiter, separate calibrated band spread dial, crystal

filte:i, and push pull Audio out-put stage represents a few of the features to be found
" this outstanding radio receiver,

THE SKY BUDDY

The new Sky Buddy is an amateur in every respect covering everything on the air from
44 MC to 545 KC including the 10 meter band. It employs many of the features found
in the higher priced Hallicrafter receivers.

Send today for our new catalog on every-
thing for the Experimenter and Amateur

THE RADIO SHACK
167 Washington St., Boston, Mass., U.S.A.

Please send me details of your easy payment plan. | am interested in |
Hoallicrafters Model
Enclosed please find deposit.

NAME

ADDRESS

Send catalog [J

The RADIO SHACIK

167 WASHINGTON ST.. BOSTON. MASS.. U.5.A.
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OL’ TIMER
Dear Editor:

While looking over some old numbers of
Rodio-Craft 1 came across your Jubilee
Souvenir Number, published in 1938, for
the first 50 years of radio. This number
brought to me some remembrances of the
old days of crystal detectors and multiple
wire antennae.

Perhaps you remember me, perhaps you
do not, but many times in my endeavors
to get adequate reading material for keep-
ing up with the rapid advance of radio I
dropped around to your office to get books
that could be understood, not going into
higher mathematics to explain how a
vacuum tube worked.

Around the early ’20s I made up my
mind while still in the 6th grade to study
radio and be a commercial operator. Being
handicapped by the limited education, one
look at “How to Pass,” and other books,
gave me the jitters. You know us commer-
cial men of those days. We could not be
kept down; so I kept on looking for simple
and at the same time informative books.

Finally a friend of mine happened to
have a book he just bought and since he
realized the commercial end of radio did
not appeal to him he sold me the book for
(I will never forget) the grand sum of $2,
which I borrowed and worked out later.
Those $2 constituted the most profitable in-
vestment I ever made, for a couple of
years later I took the commercial exam
and passed with a mark of 85%. Do you
remember your “Wireless Course in 20 Les-
sons”? That book had the most simple and
understandable explanation of how vacuum
tubes and the inntmerable uses worked;
so much so that years later when the transi-
tion from spark to vacuum-tube transmis-
sion came around I had no trouble adapting
myself to the new conditions. Especially,
perhaps you remember when the old 1st
Class tickets were recalled and new exami-
nations had to be taken by those desiring
to hold the top license.

I feel that the commercial scagoing fra-
ternity owes you a great debt of gratitude
for your easily understood publications as
well as the developing of radio rcceivers
and the predictions which pushed manufac-
turers towards improving their products
and thereby giving the consuming public
more for their money.

Perhaps I am taking too much for grant-
ed, ‘Mr. Gernsback, but may I in the name
of the operating profession offer my gréet-
ings to you and those you mentioned on
that Jubilee as the men who created and
kept up my line of endeavor in life.

E. GORBEA,
Jupiter, Fla.

MOODY IS MOODY AGAIN
Dear Editor:

On reading some of the letters sent in
by a few old fogey readers, I have reached
the conclusion that there are a number of
people who stopped thinking 10 years ago.
They have been in Radio since way back
when . . . and they’'ve stood still ever since,
until their brains petrified. These Rip Van
Winkles of radio, prodded to consciousness
by a fellow (me!) whom they accuse of
having an ego, find their only possible re-
sponse is patronizing indulgence, which is
conceited and egoistic in itself.

WILLARD MoODY,
New York, N. Y,

BOUQUETS FROM “DOWN

UNDER"
Dear Editor:
1 have often been gomg to write to you
in regard to the magazine but never seemed

RADIO-CRAFT for

OCTOBER,

to get sufficient time. The greatest improve-
ment in the magazine since the special
monthly issues were instituted is the
streamlining, as it was very annoying teo
have to turn to-the back of an issue to
complete an article.

Another improvement that would be
worthwhile, if it would be possible, is to
publish an index in June covering the last
12 months; then it would be possible to
look up anything and find it with ease.

I am not in favor of any “ham” articles
as there are several magazines which cater
to this class of thing, and then again
Radio-Craft is recognized the world over
as being the leading Serviceman’s magazine,
so let us keep that position. I have been
practicing in the Servicing and Sound En-
gineering fields for many years and can
definitely state that the assistance that I
derive from Radio-Craft has been inval-
uable.

J. BRASSIL,
Mount Isa,
Queensland, Australia.

Thank you for your comments. We are
especially glad to know, Mr. Brassil, that
Radio-Craft has been of real value to you
in your service work.

CORRECTION:

BUCK & SIMPSON
Dear Editor:

With regard to my recent letter, “Buck
Gets a Vote,” which appeared in the August
1941 “Mailbag,” there is a slight error
which might be confusing to some Service-
men, id e8t, the expression “1,500-f2 (440)
or 620 kc.” should be “1,500-2 (440) or 620
ke.”; the expression “1,500-f2 (456) or 588
ke.” should be ““1,500-2 (456) or 588 kc.”

JOHN R. SIMPSON,
Gainesville, Fla.

HEARING-AIDS
Dear Editor:

Referring to the May, 1941, issue of
“R.-C.” pgs. 645, 646 and 647, with respect
to hearing-aids, the remarks of Mr. Keefer
were most interesting; as well as the re-
marks of Mr. Russel and Mr. Cisin in a
previous issue.

I am another of your deaf readers who
always first looks in Radio-Craft, and Radio
& Television, for something of interest or
help for a deaf person. I first noticed my
deafness when a young man about 50 years
ago. Several years ago I asked the late Mr.
Dyer, who had been associated with Mr.
Edison for many years, why he (Edlson)
had not given the deaf public something of
value to them and he said that “Mr. Edison
did not care. It was the other fellow’s mis-
fortune if he failed to make him under-
stand”” My belief is that this was a nut
that even Mr. Edison could not crack.

I use a series of paper tubes with which
I can hear normal talk from 3 to 15 feet
away; I carry a small one in my pocket
for service about 5 feet away. Without
them 1 cannot hear under a shout more
than 5 inches away. It has been well known
for many years that words spoken at a
normal pitch into a confined air space may
be heard for a considerable distance even
by the deaf if conducted directly to the ear
drum,

It may be interesting to know that the
Victrola so popular a few years ago was
the result of work relative to the deaf. I
filed a patent application in 1907, which
issued in 1922, with broad claims covering
the victrola, Whlch the old Victor Talking
Machine Co. attacked, but the United States
Supreme Court affirmed my title in 1929,
In spite of the favorable outcome I never
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received a cent in payment of the great
expense that they put us to in defense of
my title. In 1922, I filed a radio application,
the last division of which issued in 1933.
Both cases were involved in about a dozen
interferences after having been rejected by
the experts of several large companies.

In January, 1940, I was looking over some
of the old issues of your publications and
1 noticed an article, on pg. 605 of the April,
1939 issue of Radio-Craft, “How the Beam-

Scope Works.” Later 1 found about a

ozen companies were using apparatus

which included movable, self-contained
loops, and electric phonograph sound re-
cording and reproducing devices, covered by
my patent claims. I sent out 5 or 6 infringe-
ment notices in March, 1940, and after the
usual delays I found they (presumably the
companies—Ed.) had all ganged up on me
and denied that they were infringing any
VALID claim. The patent lawyers of 4
different firms advised me that the Federal
judges were not sustaining patents and
that 1 had better take any reasonable set-
tlement rather than take a chance with
my 4 patents some of which were over 10
years old.

The RCA were as well aware of this con-
dition as I, but with justice to them they
did not take advantage of it and offered
a substantial amount above my expenses
relative thereto, taking over the patents.
I received their check Christmas morning,
1940.

I consider that RADIO-CRAFT was directly
responsible for the salc of my patents. It
would be a good idea for radio inventors
to watch your publication.

There has been much loose talk of amend-
ing the patent laws. I think it would be a
good idea if you would publish some of the
proposed bills with your comment as an aid
to your readers. I believe that the law
should be changed requiring the filling-in
by inventors—first their disclosure and
drawing, and from time to time a state-
ment with respect to diligence and public
use which would become part of the file
when the patent application is filed. In the
ecvént of an interference, the Interference
Ezxaminer could render a decision in a few
hours based upon the record on file instcad
of having to wait over 20 years as in my
case!

Every once in a while I would find myself
reading that old April fool hoax of 1933.
(“The Westingmouse Receiver,” May issue.
—Ed.) With the reduction in voltage or
size of the “B” batteries and with the new

tubes'mentioned, a real pocket-size hearing-

aid is in sight. I believe your readers would
appreciate your comments on the next step
in the Phono-vision Art; that is, changing
both light and sound values to electrical
values, and recording the result by a single
stylus on a disc record, 20 to 30 inches in
diameter, moving at an even tangential
speed of 200 to 400 grooves to the inch. A
home record of a talking moving picture of
an hour’s duration would result.

Joun B. BROWNING,

Camden, N. J.

PHASE INVERSION CIRCUIT
Dcar Editor:

In the “Mailbag” of August Radio-Craft
appeared a letter by Mr. Otto Schmidt, re-
ferring to a phase inversion cireuit using a
grid connected to ground and a common
cathode connection for phase inverter and
1st A.F. amplifier.

The writer has had some practical ex-
perience with this circuit and found it difii-
cult to equalize the voltages on the follow-
ing push-pull grids. That is, the phase in-
verter tube had a lower output than the
1st A.F. amplifier, and the system was un-

196

balanced; or, the opposite would be the case.
The gain was very low and the frequency
response poor.

A better circuit is that used and devel-
oped by RCA and shown in the attached
drawing. This circuit uses one tube as a
first A.F. amplifier and a second tube as the
phase inverter.

A practical setup would be two 6J5. tubes,
using 250 volts “B” supply and plate resis-
tors of 50,000 ohms, making 100,000 total
from 6J5 plate to 6J5 plate. The grid con-
densers should be 0.25-mf. for good low-
frequency response and a flat curve. The
control-grid resistors are 100,000 ohms each,
or 200,000 ohms from grid to grid in the
push-pull stage driven by the phase in-
verter system. These are R1 and R2 in the
diagram. The cathode resistance in the 6J5
circuit will depend on the input signal and
may be about 2,000 ohms for a phonograph
input of 1 volt. The input grid resistance
to V1 would then be about 100,000 ohms.
A high-resistance gridleak will raise the
Jow-frequency response of the amplifier and
vice versa. Resistor R3 should be a 100,000-
ohm unit.

WiILLARD Mooby,
New York, N. Y.

HOW THE MAILBAG
GROWS!

By leaps and bounds — from 2
columns to 12 columns—the Mail-
bag Department just keeps growing.
And it's a good, healthy sign, too.
It's an excellent indication that the
family of Radio-Craft readers are
taking an increasingly large interest
in their magazine. This is the only
way that Radio-Craft can continue
to improve!l

Keep up the good work fellers!
Also, let’s hear from those who
merely read this Department—the
silent members of our family. This is
the one place in the magazine where
you can speak your mind freely—
and don't mince any words!

Speak Up Brothers and Ye Shall
Be Heard!

INCANDESCENT LAMP HUM
Dcar Editor:

Last Wednesday evening while listening
to my radio set I noticed a peculiar
phenomenon. When a certain table lamp
was on there was an unbearable hum in my
“radio,” although 1 was listening to a
strong local station. When this lamp was
off, the hum disappeared. The bulb when
examined proved to be a Montgomery Ward
150-watt globe, and when it was replaced
by a new bulb, the hum disappeared. Can
you explain this?

I read Mr. Gernsback’s editorial this
month (August) with interest. However, I
believe that he is getting ahead of himself
a little.

The contents of Radio-Creft is rather
comprehensive, but it seems to me that if
a long-sighted policy were adopted for
home-constructed test instruments it would
be an addition well worthwhile. If, for
example, at least one article should appear
in each issue which dealt with the construc-
tion of such instruments with the view of
eventually completely equipping a service
shop or even a radio laboratory, it would
be a distinct help to certain readers.

ROBERT STEELE,
Camp Barkley, Tez.

RADIO-CRAFT

MOODY VS. HARRIS

Dear Editor:

I will not deny that I like Radio-Craft—
its features, its letters from readers—but
when I offered the suggestion that the let-
ters be deleted it was not that I didn’t want
the letters but did want the more important
editorial material to stand out and be read-
able. A magazine has just so much space
and everything that an editor might want
to print cannot be gotten in.

But perhaps I was wrong. A man can be
wrong, and he is a man if he is willing to
admit that he can be wrong. He is open to
new ideas. He is not an old-fashioned and
reactionary fogey. He doesn’t sit back and
let others pull the whole load. He contrib-
utes, as best he can, to the advancement of
the art in which he is interested and from
which he derives a livelihood. To Mr. Har-
ris of Delta, Colorado, I say I am such a
man.

Now let us ask this gentleman from
Colorado what he accomplished in radio at
the age of 24 or 25. Is he still in the same
old rut? Was he aspracticing engineer en-
gaged in manufacturing important Signal
Corps equipment and standard radio? Was
he a 1st class commercial licensed radie
telephone operator and a member of LR.E.?
What did he contribute in his small way
to magazines and the betterment of radio
men to the best of his ability ? Did he study
for long hours at night to gain engineering
knowledge the hard way?

WILLARD MooDy,
New York, N. Y.

EXTOLLING THE AMATEURS
Dear Editor:

The letter of Edwin A. Wolf, of West
Roxbury, Mass., published in the August
issue, cannot go unchallenged. The contribu-
tion of the amateur to radio is something
that any intelligent radio man, whether
service expert, engineer or anyone connected
with radio, is fully aware of and grateful
for.

Amateurs have performed meritorious
service in time of disaster, whenever an
emergency big or small developed and need-
ed to be met. Now, in the face of war,
when this country’s way of life is threat-
ened, thousands of amateurs have entered
the armed forces of this nation, ready, will-
ing, able to do their share and pull their
load. A radio amateur may not be the best
technical man in the world, but has one
very important ability. It is the knowledge
of the International Morse. Code and the
ability to transmit and receive that code
that makes the amateur valuable. Many
hams, in addition, have technical knowledge
superior to that of professional engineers
and many, indeed, are practicing radio or
electrical engineers. The average ham, in
short, has more value to the government and
can do a better job than the average pro-
fessional Serviceman who knows only radio
receivers and not too much about them.

Let this Mr. Wolf try to get a ham license
—just see whether he can make the grade!
To get a 1st Class Phone or 2nd Class
Radiotelegraph “ticket” in the commercial
field, he will really have to sweat.

WILLARD Mooby,
New York, N. Y.

And this from a former Serviceman!
However, the hams, or transmitting ama-
teurs, do rate tops.—Editor

WHAT OHMAGE VOLUME
CONTROL?
Dear Editor:
Two more defects, not commented upon,
in “The circuit which troubled Mr. Sher-
wood and his friend,” as shown at the bot-
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tom of page 324 of December, 1940, Radio-
Craft are the following:

First: the gridleak return should go to
the “A+" filament leg of the type 30 de-
tector since the “low” side of L2 is connected
to “A-",

Second: the 25,000-ohm volume control
shunted across the section of the audio
transformer is too low in value for the
average transformer and cuts down the
amplification too much (a value of 0.1- to
1 meg. would be better here).

A variometer could be inserted at X2,
permitting dotted variable C to be replaced
with a fixed condenser (the 0.Q02-mf. unit
across the phone jack could be used, or
another one of 0.001. to .002-mf.). With
feedback control, volume control is not
really necessary and could be eliminated.

JOHN C. BARNHART,
Sunbury, Pa.

Mr. Barnhart’s arguments on the circuit
of Mr. Sherwood, et al., are interesting but
not necessarily conclusive.

For example, if somewhat less sensitivity
is permissible with increased tone quality
as the reward, it may be quite OK to
utilize the negative return circuit for the
detector as shown in the diagram. While
it is true that the amplification probably
would be lowered (depending to a certain
extent upon the individual tube character-
istics), at the low plate voltage indicated,
the tone quality of local-station reception
would be improved. :

While it is true as Mr. Barnhart states
that the 25,000-ohm volume control is shunt
to the secondary of the coupling trans-
former and would result in reduced amplifica-
tion, here again it is true that the tendency
would be to flatten the overall response
characteristics of this amplifier stage with
the result that the bass and treble response
would be jmproved. Both of Mr. Barnhart's
suggestions are in line with achieving
greater sensitivity; and in the latter in-
stance it is probable that increasing the
value of the volume control to at least
Ys-megohm would considerably improve the
voltage gain of the output stage.

The use of regeneration at X2 would be
a revelation to Mr. Sherwood and his
friends, but probably his neighbors in
Bridgeport would not appreciate the im-
provement inasmuch as only the experienced
operator of such a “blooper” circuit would
be likely to handle this regeneration con-
trol without causing ‘“beeps” in nearby re-
ceivers. However, with the circuit modified
as Mr. Barnhart suggests the volume con-
trol probably would still be a necessity in
Bridgeport, to prevent cross-modulation of
strong locals, where station congestion is
probably greater than in the vicinity of
Sunbury.—Editor

BUCK AGAIN
Dear Editor:

I have been wondering if vou will ever
realize how wrong your method of super-
heterodyne alignment is. To make sure
that you will realize just that, I went
through the trouble of writing this letter.

Your method is correct only in case the
oscillator is preperly aligned. Since this is
rarely the case, your method is rarely cor-
rect. You work under the assumption that
between 1,600 kc. and 588 ke. on the dial
there is a change of twice 456 kec. in the
oscillator frequency which is true only in
case the I.F. is aligned to 456 kc. and the
oscillator is adjusted accordingly. But the
LF. is the thing you are looking for, so
what makes you think you will ever it
456 ke.?

RADIC-CRAFT for
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Let us take a practical example:

Suppose the LF. has been mistuned so
it peaks now at 420 ke. instead of 456 ke.,
but you don't know about it. Also your
oscillator trimmer and padder have been so
adjusted that WTBK comes in at 1,500 ke.
and its image in the neighborhood of 588
ke, which is possible since the oscillator has
a 2-point adjustment. Now the distance on
the dial is still 1,500-588—912, or twice
456; but the oscillator frequency is
1,600-420=1,080 kc. instead of 1,044 ke.
From now on you can go about peaking
your LF. to your heart’s content and its
frequency will remain 420 kc. As a result
you will get WTBK at 1,500 kc., and its
image at 688 ke, but everything else is
going to be slightly off and sometimes more
than slightly.

The thing gets more painful and ac-
curacy gets more doubtful when you try
to adjust thc set by tuning-in to a direct
signal instead of its image.

The- trouble with you is, Mr. Buck, that
you have two variables (the intermediate
frequency and the oscillator frequency)
and you try to solve the problem without
having one given; and you should know
from mathematics this is impossible.

I think you'd be better off using a reliable
signal generator for your alignments, and
to make sure the frequency of your signal
generator hasn’t changed you’d better
check up on its frequency from time to
time by beating its signal with some
standard frequency on the broadcast band.

JOEL JULIE,
New York, N. Y.

RE: TREASURE LOCATOR
Dear Editor:

In reference to the Dec., 1940, issue of
RAD10-CRAFT T would like to ask the author
a few questions regarding his ore locator.

What real tests were given it, as to
different mihnerals?

What is the extreme depth of any known
niineral, and what mineral was indicated?

C. W. STEPHENS,
Preseott, Arizona.

This letter was forwarded to the author
whose reply follows:

Dear Mr, Stephens:

Your letter in care of Radio-Craft has
been received,

1 have not checked the Locator described
in the December issue on any minerals.
That is, mineral deposits as they are found
in the earth. The locator has responded to
metalg: aluminum, brass, copper, lead, and
iron, in tests made by me with no notice-
able difference in any of these metals when
tested under the same conditions. The most
of my tests for depth have been on buried
water lines and oil pipe lines.

A %-in. iron water line is easily located
18 ins. deep, a 4-in. iron water line 5 ft.,
and a 12-in. line 11 ft. deep. There was a
deflection of half the meter scale and more
on these tests, as well as a strong signal
in phones.

G. M. BeTTIs,
Sweetwater, Texas.

ENGINEERING PROBLEMS
Dear Editor:

The engineer is faced with the necessity
of getting out receivers on short notice, and
it is no wonder that many of them subse-
quently become of little value. Part of this
may be laid at the door of the owner of
the manufacturing plant and part of the
blame, too, may be placed upon the buying
public which is too carcless or non-techni-
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RADIO TRAINING

Founded tn 1969

ORT ARTHUR.COLLEGE, a non-pro
making educational institution, offers a
practical radio operator’s course at the low-
est tuition price in its history. Each radio
graduate reccives two months’ actual oper-
ating experience at the college's commercial
broadcasting station KPAC. This station is
equipped with the latest type 1000 watt high
fidelity RCA transmitter—1250 kc.—direc-
tional antenna syastem. KPAC operates in
new modern studios located on the campus.
The collegc has never advertised jobs or
positions in lieu of education. Today it is
well known there is a shortage of radio
operators in every branch of radio; there-
fore, we believe it is good .common sense
to mention that Port Arthur College is the
sole radio school in America which owns a
commercial broadcasting station with com-
mercial advertising representatives in New
York, Chicago, San Francisco, and many of
Amcrica’s leading cities, with active mem-
hership in the National Aassociation of
Broadcasters, and Broadcast Music Incor-
porated. Through these contacts the college
receives from the broadcast industry alone
a great many more calls for student radio
operators than it is possible to supply.
Authorized to teach RCA texts.

If interested, write for Bulletin R-41

PORT ARTHUR COLLEGE

PORT ARTHUR (World-Known Port)
TEXAS
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ARE YOU ‘‘PINNED DOWN"
TO A ROUTINE RADIO JOB?

® Radio JOBS are many—
® Radio CAREERS are few!

Right NOW is the time to take the “‘question
mark’ out of your future in radio! Prepare
now for an IMPORTANT carcer in the
expanding radio industry.

For more than 14 years CREI has been help-
ing ambitious professional radiomen toward
CAREERS in radio . . . not mediocre jobs
that are available to partially trained men
. .. but CAREER jobs that will be even more
important in the years to come. The man who
equips himself now with a thorough founda-
tion of technical radio knowledge is the man
who has INSURED his future in radio.

CREI Training is preparing others for better
paying jobs—WHY NOT YOU?

WRITE FOR FACTS TO-
DAY! Our FREE BOOKLET
and personal recommendations
may hold the answer to your
future success. Writo today
and please atate briefly sour
background, education and
present Dosition.

CAPITOL RADIO
ENGINEERING INSTITUTE

Dept. RC-i0 3224 16th St., N. W. Washington, D. C.

Correspondence Courses In

RADIO and ELECTRICAL ENGINEERING
ELECTRICAL ENGINEERING G5t geo¢ erasn

trical fleld. Prepare {‘ourscll. at Low Cost, for secure
future. Modern, simplifted, you can understand quirkly,
RADIO E"Gl"EERI’NG Extra fine course In radlo, pub.

lie address, photo-electric work.
Trains yoit to be super-service man, real wvacuum tube
techniclan, Exper. kits furnishod, Diploma on complotion.

tion. S25. ¢lther courac. Defe ayment Plan.
Get coples of achool catalogs, student
maRazines. complete detalls. SEND NOW!

LINCOLN ENGINEERING SCHOOL, Box 691-C34, LINCOLN, NEBR.
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cally minded to look at a ‘“radio” and in-
spect the chassis. That is why we have
allwave and 2-band sets with dead spots
and lousy calibration, radio receivers with
tubes that burn out too soon and service
troubles that are terrible. Believe me, as
a former Serviceman and now as an engi-
neer I can appreciate the problems involved;
and, I think, the only way out is price con-
trol by a league of manufacturers.

lie trouble today is that not enough
Incering is going into radio sets. Further
ith the shortage of materials due to the
large-scale usage of Defense materials, such
as aluminum, many more problems are going

to pre‘sent themselves for solution and chief

amongst these is an adequate and satis-
factory substitute for aluminum condenser.

If manufacturers themselves had to serv-
icc some of the sets that are being turned
out today, you can be sure that the radio
receivers would be a great deal more acces-
sible than they now are and that they
would be built better. Now, don’'t get me
wrong, but I do believe that contact be-
tween manufacturers and the public is too
slight and casual. Sets, for example, are
slapped into cabinets without due regard
for the problems involved in subsequent
servicing which is sure, at some time or
other, to be needed. Condensers of the elec-
trolytic variety, for example, might well
be mounted on tube socket plugs, so that
they could be replaced readily in the event
of failure. The Serviceman would benefit
by such an innovation, since repairs would

be made easier for him and less time would

be lost in soldering and unsoldering con-
nections as at present is the case.

Resistors, condensers and other parts
are jammed into some sets in such manner
that it is impossible to make head or tail
of the mess without a good deal of effort.
In the old days, the days of Atwater Kents,
for example, sets were made that were
good, that were built to last. Today the
emphasis is on fiimsy, cheap construction.
Many of the old-time radio scts were built
better and are still playing today whereas
many of the new sets have long since
“conked out” or have been afflicted with a
variety of burned-out resistors, shorted
condensers and noisy volume controls.

The public has come to look upon the
radio Serviceman as some kind of clever
erook, and this is justified in many in-
stances, since the. Serviceman has been
forced to resort to cheap tricks to earn a
lousy livelihood. The skilled, able techni-
cians of the service trade are not able to
get a decent wage, decent hours and a way
of life comparable to that of a skilled elec-
trician or bricklayer. A Serviceman must
know more than any electrician, must be
highly trained to do a good job, and yet
he is far from well off today. .

Conditions in the industry may be blamed
unequivocally on those manufacturers who
sell through illegitimate cut-rate distribu-
tors and retail dealers. The list price of a
radio receiver has got to mean something!
Once that price to the public is jacked-up the
Serviceman will be able to earn a real
livelihood. Wages are going up, in this
war boom we now find ourselves in, and
prices inevitably will rise. You may call it
inflation; call it what you will, but the fact
remains that all manufacturers must es-
tablish the sanctity of the list price and
that cut-rate retail outlets must be outlawed.

Today we have in existence places of busi-
ness that operate on a 109 margin, that
sell radio sets and other merchandise “at a

discount”, that purport to offer good service

‘to the public but which in reality force
down prices and prevent the realization of
a living wage for all concerned.

The manufacturer is doing the best that
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he can. Radio receivers, considering the
price paid, are superior. But they are not
good enough. They are too cheap and any-
thing cheap is no good. The middleman with
his.necessary profit cannot be eliminated
in any distribution sctup and must be re-
tained. Since this is so, the only alternative
is an increase of the list price and main-
tenance  of that price, sans discounts and
illegitimate knockoffs. Better engineering
will then follow. The industry will benefit
and the public will lap it up if it is properly
sold to them.

The engineer is limited by the price
factor. He labors to produce a receiver that
is good as possible at a certain price. He
puts a certain number of tubes in the thing
because the boss employer tells him the set
must have so-and-so many tubes and the
hell with the electrical design. The set is
designed, further, to fit a cabinet and not
the cabinet to fit the set, That's the way
it goes. Elimination of low-cost sects and
more time for engincering are needed to
produce quality.

WiLLarD Moony,
New York, N. Y.

AUDIO

006 -MF,
! TRANSFOAMER

-
.
DYNAMIC Low-
SPEAKER. RESISTANCE!
HAND
CLHGNE

l SACK
L emy——

Simple Headphone Connection.

gt
foov.

HEADPHONE CONNECTIONS
Dear Editor:

If a.mere listener is allowed to say any-
thing to the experts about tapping small
radio receivers for headphone, I say, ‘“get
a radio with-plenty of tone control!”

I invested nearly 2 bits in a “shorting-
type twin-jack” and a couple of “Fahenstock
double clips”; bored 2 holes through the
front of the cabinet, and connected the jack
in series with the voice circuit. That is, I
cut one of the two wires that run from the
speaker to the audio transformer, put the
clips on the cut ends and connected them to
the jack terminals. Both phone tips have
tg be in the jack to stop the speaker (or
practically stop it)

I can get enough bass to make good musie
on any old kind of phones (see diagram).
Impedance values up to 4,000 ohms don’t
seem to cause any distortion, although I
got distortion when turned on loud enough
to be heard with the phones under the
pillow (for all-night news, May 10, 1940).

But many newer radio receivers do not
have enough range of tone control, even
for their own loudspeaker. You can’t put
enough bass in some of the music, nor
enough treble in some of the voices (even
voices that are not relayed from Berlin).

Who will tell me the best way to increase

the range in small “radios” that have some .

tone control ?
- GILBERT S. WALKER,
Pittsburgh, Pa.

THE RADIO TECHNICIAN
SHOULD ANALYZE HIMSELF
TO IMPROVE THE RADIO
TECHNICAL STATUS

From the article in the Readers’ Digest
of August, 1941, I derived the urge to
write this analysis of the radio service
business and the Serviceman Technician
as we choose to be called.

That article claims that “64 per cent of
the technicians in the U.S.A. are truly
gyps.” This might apply to Canadians. Cer-
tain paragraphs imply that it is robbery
to charge $3 or $4 for replacing a bc part
in a receiver. It mentions that when cer-
tain technicians were accused of crooked
service methods, they simply said, “We have
rent to pay” or “We have light, phone and
taxes to pay.”

The technicians’ difficulties are here in a
nutshell. The Radio Service profession has
not had the insight to see and ask them-
selves the why and wherefore of their
troubles. This is mainly because they have
an inferiority complex when it comes to
rating their value as technicians on the
open market. Due to this fact, the present-
day technician has to sell the public some-
thing mysterious. This is because the cus-
tomer has been educated to ignore the Radio
Technician’s ability and to consider the
parts replaced as the only cost on a service
job.

This is the technician’s own error, as [
said before, due to his lack of self-esteem,
self-confidence or inability to sell his worth.
We must change and change soon.

The doctor is often used as an example
to value the radio technician's service. His
training is longer and this provokes an
argument, so we will leave this. But the
dentist’s services may be used, e.g.:

Filling one tooth............ $3.00
Cost of material. ............ 26

Training period (approx.) 3 years.

Prestige and self-esteem high and saleable.
The printer:

One printing job............ $8.00
Cost of paper..............-

Training period 3 years.

Prestige and sclf-esteem high and saleable.

Publishers, manufacturers, opticians, and
nearly all vocations can be analyzed in a
similar manner.

Radio Technician:
Service job........coohiaaen $4.75
Cost of material............. 25

(Training period 3 to € years.—Editor,
Radio-Craft)

Prestige fair or low; self-esteem high
among his own kind and very low on the
public market. This is due, as we said be-
fore, to the fact that he is usually afraid
to try to sell himself and his service honestly
and at a high figure.

The dentist is entitled to his $3, the print-
er to his $8, and the radio technician to his
$4.75 for their service rendered because of
the following data: ;

“The charge to a customer should be
sufficient to pay all cost on the job and a
legitimate profit.”

Approximate but close figures on the
operation of a small shop in Vancouver in
1940, These figures compare closely with
other shops of similar size in Canada and
the U.S.A.

Cost of doing business per day, in-
cluding proprietors, transportation,

SO s mren g s B S e o 68 g A R E $25
Cost of parts perday ......... 11
Totall «sing winmy o & sr-ew orsarye $36

This amount must be averaged and ac-
counted for every day in service and the
merchandise that accompanies it (exclud-
ing receivers). This is purely a service or-
ganization.

There are 3 Technicians in this shop. Be-
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tween service calls where the customer is
not at home as promised; where the cus-
tomer wishes to chat; pick-up and delivery
of parts; arranging business ads; compiling
direct mailing lists, etc., the men average
about 3 complete service jobs per day apiece
or nine in all, at $4 per.

To do this he must keep going because
in the busy season he must nearly double
this. in anticipation of the slack period.

Could he bill a resistor job as follows?:

Service ........... veeee . 3100
Parts

“He certainly could not.”

During the busy season he has to turn
over about $55 to $60 a day to get by
WITHOUT the legitimate profit (in fact,
without any profit at all).

Therefore this shep mnust charge from
$2 to $3 per hour. Articles as written by our
best teachers and other members at the
top of the profession insist that $2 to $3
per hour must be charged on service work

and these figures ean be verified.

ALL techniciuns must realize this and
ADVERTISE IT before they can gain the
confidence of the public as the dentist and
printer, etc.

If they resort to trickery and to trim-
ming their bills to look mysterious and ex-
pensive, they will sooner or later run into
trouble and the whole profession is suffer-
ing every day because the inexperienced
are doing it crudely.

The only few who do not have to do
this are very fortunate and have a sales
department to pay their expenses.

I would like to mention too that any
equipment found in any service shop that
is not needed or used to any extent by the
technicians on service work (that might be
called Rube Goldberg equipment) is there
due to high pressure equipment salesmen
or is not used because of the technician's
lack of understanding of the instrument.

FRrRaNK Davis.

BOOK REVIEW
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HOW TO BREAK INTO RADIO, by Robert
DeHaven and Harold 8. Xahm (1941). Published
by Harper ‘& Brothers. Cloth covers, size 5%
x 8% ins., 162 pages. Price $2.

Robert DeHaven as Production Manager of
WTCN, Minneapolis, has interviewed hundreds
o! radio aspirants and thus knows his subject
frcm a practical viewpoint. Kahm is the author
of 2 popular books “New Business Opportunitics
for Today' and “How to Make the Most of Your
Life.,”” Together these two men have produced a
book which tells young men and young women
how to go about obtaining employment in radio.

The book offers ecritical appraisal of the radio
broadeast and television industry as a whole. A
porticularly inspiring chapter is Chapter XII,
“How Others Broke into Radio’ which tells how
announcers, directors, ete., of various radio sta-
tiona obtained their present employment.

Contents (chapter headings): Chapter I, The
Lucrative Radio Field; Chapter 11, Executive and
Specialized Jobs ; Chapter 111, Jobs! Jobs ! Jobs |
Where Do You Fit In?: Chapter IV, How to
Get Radio Experience; Chapter V, Should You
Attend a Radio School?; Chapter VI, How to
Apply for a Job: Chapter VII, So, You Want
to Be an Announcer!; Chapter VIII, Writing for
Radio; Chapter IX, Getting a Start as a Radio
Artist; Chapter X, Have You a Program Idea to
Sell?; Chapter X1, Television and Your Future:
Chapter XII, How Others Broke into Radio;
Chapter XII. Miscellany.

ELECTROLYTIC CONDENSERS, 2nd Edition,
by Philip R. Coursey (1939). Published by Chap-
nian & Hall, Ltd. Cléth covers, size.5% x 8%
ins., 190 pages. Price $2.40.

It is worthwhile to note that a few errors
in the first text have been removed; and sugges-
ticns to increase the general utility of the book
hnve been incorporated. Anvone having anything
to do with fixed condensers, Darticularly those
of the electrolytic type, will find this book highly
instructive. Information concerning the “‘etched’”
form of dry condensers; the sc-ealled “surge-
proof’’ dry condensers; and the latest forms of
“wet” condensers, is presented for radiomen in
fzeneral. Special consideration given to the gmen-
eral application of the newer types of condensers.

The 9 chapters in this book divide the subject
matter into as many discussions of the theory
of condensers and dielectrics, origin, testing pro-
cedure, detailed analysis of the construction of
the several types, examination of the separator.
analysis of the electrical characteristics, and,
iu conclusion, an extensive section on applica-
tiona.

ALIGNING PHILCO RECEIVERS, Vol. 2, by
John F. Rider (1941). Published by John F,
Rider Publisher, Inc. Cloth covers, size 5x 8%
ins., 192 pages. Price $1.60.

Volume 1, reviewed in a previous issue of
Radio-Craft, covered only Philco Receivers up
te 1937. This Volume II carries on from there.

In correlating the instructions and the chassis
layout of various essential components, aligning
instructions, etc., the tabular form of presenta-
tion previously employed. and which tends to-
wards speedy work, has been retained.
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The widespread use of the loop antenna has
necessitated a change in aligning procedure,
the details of which are given in this beok. The
author also Doints out, in the appendix, many
pertinent facts which tend to speed servicing.
The servicing procedure for roughly 160 Philco
models are given in this book.

Subject titles in the Appendix are especially
interesting: Alignment Tool Reaction, Signal
Strength, Output Meter, I.LF. Alignhment, Change
of LF. Peak, Dial Alignment, Wavetrap Align-
ment, Oscillator Adjustments. High-Frequency
End of Band, Low-Frequency Qscillator-Rocking.
Image Check, Detector and R.F. Alignment,
Magnetic Tuning Alignment, 10-kc. Filter Ad-
Justment, Repetition of Adjustmenta.

DIRECT AND ALTERNATING CURRENT
POTENTIOMETER MEASUREMENTS. Vol. 1V,
one of a serics of Monographs on Electrical En-
gincering, by D. C. Gall, F. Inst. P. 1938). Pub-
lished by Chapman & Hall, Ltd. Cloth covers,
size 5% x 9 ins., 231 paRes. Price $3.50.

This monograph “arrived safely thanks to
dritish convoys,” at [Radio-Craft offices last
month, according to a slip enclosed with this
Look from ‘England; the statement was made
in 12 languages.

It is the aim of the Electrical Monographs
series to cnable engineers, advanced students and
others to obtain authoritative works on special
and important subjccts which are eithér ignored
or inadequately dealt with in the text books
(according to the publishers). Written by au-
thorities in their resncctive fields these Mono-
graphs offer a modern survey of a particular
subject ; students, in particular, thus have avail-
able in convenient form material otherwise ob-
tainable only through extensive literary research.

This book on the use of potentiometers in
making D.C. and A.C. measurements speaks
volumes for the persistence of the author in
correlating such a tremendous fund of informa-
tion on the tobical subject. This book ia ecssen-
tially practical, little mathematical work being
included. A knowledge of A.C./D.C. theory, how-
ever. is a requisite for its proper understanding.

It is too much te attempt to go into any detail
izt deseribing this book inasmuch as its coverage
is tremendous. Perhaps we can best describe it
as probably the most complete authoritative work
on the subject of potentiometers and of its rami.
fications so far in orint.

Hardly a book for the dilettante, it is however
n “‘must” publication for the engincering library
and a recommended volume for students in ad-
vanced radio and clectricity, and those Service-
men and workers who may wish to have on
hand n practical reference on the potentiometer
as an instrument for the measurcment of poten-
tial differences, "

Chapter headings (abbreviated) : Preliminary:
The D.C. Potentiometer and Its Uses: Chapter
V. Galvanometers; Chapter VI, The A.C. Poten-
tiometer and Its Uses: Chapter XII, Factors
Governing the Choice of & Potentiometer Circuit ;
Chapter XIIT, The Representation of Alternating
Currents by Complex Quantities: Chapter X1v,
Historica] Note of the Potentiometer.

(Continued o3 page 256)
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Now READY!

GUIDE

AUDELS “Yiw
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EVERY Radio
Mochanlc—
Bervice Man &
Btudent Needs
“*Audels Radlo-
mans Gulde —
Now RBeady!

The whole subject of Modern Radlo — covering the
Baslc Priac!ples—Construction & Operatlon—Sery-
ice—Repairs—Troubles—All Easily Understood.
Over 750 Pages. 400 Illustrations, Parts & Diagrams
—LATE TELEVISION DATA Valuable for
3 REFERENCE AND HOME STUDY.

To get this practical information in handy f0rm

for yourselt fitl in and mall caupon today.

i CONTOLETE - BAY GHLVEST R WO
Publishers, 49 W. 23rd St., N.Y.

AUDUE L3 NEW RADIOMANS GUIDE for fr i
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LK. 31 in? dl.vg:
monthly until price of $4 is pald, Otherwise. I will roturs it.

Addreste m e e
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Referonet imc e m e e ———

RADIO COURSES

Start October
NRADIO OPERATING—BROADCASTING
@ RADIO SERVICING—a  practical  course
# RADIO AMATEUR CODE e 'TELLEVISION
& ELLECTRONICS—1 yr. day course 2 3rs. eve.

Day and Evening Clnsses. Booklet Upun Reauest
New York Y.M.C. A. Schools/

4 W. 84th Strect New York City,
—

ADIO-TELEVISION

Quest. largest Itadio-U'clevision scnool In \West trains sou
for RBood pay Job. Complete tnstruciion {including Euudlo
Construction and Service, Broadcast QOperating, Sound.
Talking Pletures, Television, Public Addresa, ete. Flext-
ble Plan to meet specific needs of those with or withiout
Jobs. “Transpertation sllowed to L.A. Earn room snd board
while learning. Hequest ¥reo Catalog.
Dept. 10-RC

NATIONAL SCHOOLS Perkiens
RADIO TECHNOLOGY

RCA Tnstlules offer an intensive course of
hirh standard embracing all phases of Tiadie
and Television. Practieal training with modern
equipment at New York and Chicago schocls.
Also specialized courses in Avlation Communi-
catlons. Radin Servielng and Commerclal Oper-
ating. For Free Cotalog write Dept. RT-41.

RCA INSTITUTES, Inc.
A Radio Corporation of America Service
75 Varick St New York, 1154 Merchandise Mart, Chirago

The demand for tadio exDerts grows
crery day. Learn this parlag profession
# under personal guldance of quallfted en-
fineer and educator. Clear. fasclnating In-
structlon and  experimental kits make Jearning ensy.
Tetders In the radio industry endorse R.T.A. mothos.
Spare_time profits soon pay for tralning.
FREE nook telling what R.T.A. training ean da far you.
RADIO TRAINING ASS’N. OF AMERICA .
4559 Devon Ave. Dept. RC. 101 Chicago. NI.

THE “MAILBAG’S” GETTING
HOTTER

The timely discussions taking place in this de-
portment each month are conclusive proof that
RADIO-CRAFT is a LIVING magazine—YOUR
magazine. Keep up the good work fellers! Help us
give you an always-better magazine.

—The Editora
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THE FINEST RADIO BOOK

WE EVER OFFERED :-

the 1940- 41 Radio-Television Reference Annual
With 81,00 Jahcu)ation to
RADIO - CRAFT

4 N

WITH our comgliments, we want to send a copy of the 1940-41 RADIC-TELEVISION REFERENCE

ANNUAL to you FREE, f you will simply take advaniage of RAD|O-CRAFT magazine's spcclal 7
subseription offer NOW. This offer is belng made for a limited timo only. Reod the summary of contents
The 1940-41 RADIO.TELEVISION REFERENCE. ANNUAL has 68 pages, farge size 8% x tlY2, with in this FREE BOOK!

over 170 Hiustratlons. The contents of this book has never appeared ‘before in handy book form. Its pages
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for advanced radlo men and technicians, time and money-saving kinks. wrinkles, useful circuit informa- THE 1940-41 RADIO-TELEVISION REFERENCE

tion, “’ham'' transmitters and recelvers, and & host of other data, 5 E
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intelligently informed about new developments in radio and television. You want the news, want It saving kinks, circuits and wrinkles, tried and tested
fully but coneisely, want It first—that Is why you should read RADIO-CRAFT regularly. by practicing Servicemen, experimenters and radio
This very special offer Is made for Just one purpose—we want you as a refular subscriber. The Annual fans have been included. This book c¢annot be
whose contents appears at the right, is not sold. but & copy Is FREE to you if you subseribe now. bought anywhere at any price. Yet it is yours by

merely gubscribing. Use the convenient coupon
SAME SIZE AS below.

RADIO-CRAFT BEGINNER'S SIMPLE INEXPENSIVE

CONSTRUCTION ARTICLES

Beginner's Breadbdard Speelal - a 1-Tubo High-Gain All-
Wove Reeelver—Wirlng Polnters for Radle Beglnners—A
Watch Charm Blze 1-Tube Set—Bezinner's Slinple Velt-
Mililammeter—Moklng 2 1-Tube Broaodeast LooD 1tecelver
—A.C.-D.C. Powcr Supply for Battery Portables—A 1-Tube
Short-Waser with Band Coil Switenlng.

MORE ADVANCED SET CONSTRUCTION

The “'High-Sess 4" Broadcast Lamp Radlo—How to Bulld
a8 G:Tube 1.4-Volt Shorl-Warve Superhct for the ‘‘Ham®
or Bhort-Wave Fan—DBulld the *'Lunch Box 5'° Super Set -
a Hroadeast Rattery Portable—How 1o Bulld a Plug-
Together 8 Tube Broadcast Bet—The **5-in-4'" All-Ware
Radlo for A.C. Operation—An Easily-Bullt 3-Tube Mlidget
DBroadeast Supcrheterodyne Recelver.

THE SERVICEMEN'S SECTICN

Bass Tone Control—SImplified Variable Selectivily—Prac-
tical Servlcing Polnters—Scrvicing Unlversal A.C.-D.C. Re-
colvers—IiHing the ‘‘Tntermittent’ Bug—A Service Shop
A.C. 1o D.C. Power Supply—S8ideline Money for Service-
men—Adding A.V.C._lo an¥ Scrcen-Grid T.R.F. Recelver
—Iron Darticles In Speaker Alr Gap.

TEST INSTRUMENTS

A Usetul Nenn Lamp Tester—An Inexpensive Output Meter
—Making MUliammeter Multipliers—Home-Mgde FreQuency
Modulator—The Busy Servicemen's V.T. Volt-Meter.

PUBLIC ADDRESS AND AMPLIFIERS

Bulld this Comblination A.C.-D.C. Radio and Inter-Com-
municator—Speaker Placcment in P A, \Work—The Deslgn
and Conslruction of an IncxPensive All-Push-Pull 10-Watt
Amplifler—Obscure Sources of Hum in High-Gain Ampli-
ﬂAnrsl—uﬂo\v to Bulld a High-Fidelity 5-Watt Yersatlle
mplifier.

“HAM" SECTICN

Ultra-High Freauency Antcnnas—The Beglnner's Low-Cost
Xmitter—Modulator Meter—Phons Monitor—The Begln-
ner's “'Ham® Tecelver—2% Meter -Acorn Transceiver.
TELEVISION

How to Build o 441 Ldne T.R.F. Television Recelver—Use-
ful Notes on Televlslon Aniennas.

MISCELLANEOUS

Simple Photo-Cell Relay  Bet Up—Moking & Burglar
Alarm—How to Bulld A.C.-D.C. Capacity Relay—How to
Make & Modern Radlo Treasure Localor.

USEFUL KINKS, CIRCUITS AND WRINKLES

Making a Flexible Coupler—Two-TimIng Chime—A Slmplc
Portable Acrial—An JImprovised Non-Silp Screw-Driver.
NOTE: The book contalns numerous other useful XKinks,
Circuits and \Wrinkles. not lsted here.

(approxzimately)
495 ARTICLES

(approzimately)

170 ILLUSTRATIONS
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. « . Radio Broadcasting enters
into a new stage of warfare

RADIO
BROADCAST

‘““"RADIO’S GREATEST MAGAZINE"'

WARFARE

upon offensive and defensive use made of radio in all of its

various phases during war time. Indeed, it would seem that

these uses are without end because new applications are found
almost daily, much to the discomfiture of the warring nations
affected.

As we have repeatedly reported, practically all of the nations
at war are making use of various means whereby one country
hopes to make the others’ broadcasts unintelligible, if the need
arises. The Germans even have a word for it, and they call these
transmitters *‘Stoersender”. Translated this word means “inter-
ference transmitter”. When necessary, such transmitters go on
the air with a specific wave length that coincides with the fre-
quency which it is supposed to interfere with. Various noises are
used, some of them sounding like a buzz saw, like a siren, others
with a variety of shrieking sounds, all calculated to drown out the
enemy broadcasts completely. Thus, if the Germans wish to drown
out a Russian or English broadeast on a certain wave length sent
into Germany,—in the German language of course,—one or more
powerful Nazi Stoersenders go on the air, hoping thereby to pre-
vent the German Nationals from listening to the foreign propa-
ganda.

Naturally, the enemy countries know about this arrangement
and try to circumvent it in various ways. As an additional pre-
caution, the Nazis have passed laws many years ago prohibiting
any German from listening to foreign broadcasts on the pain of
imprisonment or even death. No doubt many Germans heed this
command and do not listen in to forbidden broadcasts, but it
is well known that there is still a large percentage of Germans
who listen in anyway, whenever they have a reasonable chance
of doing so without being caught.

Recently, however, to circumvent both Nazi laws and Stoer-
senders as well, the Russians have hit upon a simple and ingenious
method which so far has proven devastating to the Nazis. The
Soviet engineers installed a very powerful transmitter near Mos-
cow, which we understand has certain directive qualities, so that
the broadcasts will blanket Germany proper on their own wave
lengths. In the Moscow station, a Russian news commentator,—
who speaks fluent German,—sits in a studio in front of a micro-
phone. Over his head is clamped a pair of ear phones. He is listen-
ing, let us say, to the Berlin transmitter on its usual wave length.
While this is going on, the Russian transmitter is on the air also,
tuned “dead-beat” to the German frequency, or wave length. The
German news commentator now begins to give the latest German
war report. When he pauses for a breath, the Russian commentator
instantly starts speaking and in so doing heckles the German

commentator. Thus, when the German news reporter states that
159 Russian planes have been shot down, instantly the Russian
voice breaks in with a laugh and says “Yes, but how many Nazi
planes were shot down?” There is no way out for the German
listeners because they get both the German news commentator’s
reports as well as the Russian heckling talk, too. When this Iatest
war comedy first started, the Berlin transmitter went off the air
hurriedly, asking its listeners to tune in to Breslau. In the days
that followed, the Germans tried to outwit the Russians by reading

RADIO-CRAFT OCTOBER, 1941

IN past editorials on radio warfare I have frequently commented

for

By the Editor — HUGO GERNSBACK

so fast that there were no pauses. Nevertheless, the Russians
managed to get in enough of their talk, which could not possibly
escape the listeners. As this is written during the first days of
September, the comic-opera broadcast-war between the two coun-
tries is still going on unabated. The unfortunate part for the
Nazis seems to be that they never know when the Russians will
break 1n on their broadcasts, because the Russians have it within

their power to start talking any time they wish. They do not have
to wait for a news broadeast but they can break in in any other

pauses, during the interim of musical selections or other talks as
well. It is out of the question for the Germans to run all of their

broadcast selections together in such a manner that there would

not be any pauses. Even if they could accomplish this, which seems

doubtful, the Russians still could break in during “low modula-
tion” periods. For instance, during certain passages when soft
music is being played and other similar oceasions. Furthermore,
the Russians can also choose at will different wave lengths from

different transmitters emanating from the Reich.

In all of this it will be seen that in this case, as in real warfare,

the advantages are all with the offensive. As the Russians can
choose whatever wave length they wish beforehand the best
that the Germans can then do is to go off the air instantly and

come on the air with their Stoersender. Then,'the Russians can

switch to another frequency and cause further disruption to the
German broadcasts.

Humorous as all of this may sound from this side of the ocean,
the Germans probably cannot see much humor in it, and if the
condition keeps up, day in and day out, as it well may, then the
Russians will certainly play havoc with German broadcasting for

some time to come.

Nevertheless there are two sides to this, as is the case in all

warfare. The Germans can retaliate and use the identical methods
with Russia by playing havoc with their broadcasts- as well. Here
the Russians have one advantage, and that is, the distances in

Russia are much vaster than those in Germany and it will be

considerably more difficult for the Germans to blank out all of the
Russian broadeasts.
Another point of importance in this broadcast warfare is that

either side can go on the usual frequency when the station is not
on the air. In Europe stations usually do not run as long or as

late as in the United States, and while a German or Russian
will know reasonably well whenever certain of his stations are on
the air, it is possible that a certain percentage of the population
may be listening in when, for instance, no German station is actu-
ally on the air. In that case, if the Russian station should start up,
faking a German broadcast, the German listener would probably
not be the wiser and, in this case, much mischief and propaganda

can be effected. And, the German 'listener would not be breaking

any law because as.far as he is concerned, he was not listening
in to any foreign broadecast. He therefore would be committing no
crime, yet he actually would be receiving a foreign broadcast
innocently.

These implieations may be very far reaching and no one can say
how far this sort of thing can=be made to go. It proves, however,
one thing: radio is and will be a most potent war weapon.
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*THE RADIO MONTH IN REVIEW®

The *‘radio news” paper for busy radio men. An
sllustrated digest of the tmportant happenings
of the month in every branch of the radio field.

NEwW GOULD F.M. ORGAN

Music is played on a glass top that is placed over
a printed chart of keys. Music ¢an be played faster
than any other type of organ or piano for there
is no fime lag of keys or mechanical_levers. Metal
plates are placed beneath each key. The plates are
fed with radio frequency current from a small R.F.
oscillator which feeds through an engraved disc
which has raised diamond-shaped portions in con-
centric circles, each circle producing a different
note of the musical scale when the R.F. is absorbed
by the body of the player.

LONG SHOT MIKE

The fafest “'sound perspective” long-shot micra-
phone designed in iﬁe CA Labotatories. It is

feet long and because it is so sensitive and direc-
tional it is used ''out front" approximating the
location of the audience. Greatly enhapcing the
realism of radio, the movies and felevision it is
presently being field-tested on the Hollywood lots.

202

Fl MI

REQUENCY MODULATION
Freally has gone commercial, it
seems, now that station W39B,
Mount Washington, New Hampshire, has
released the first advertising rate-card in
the history of F.M. This Yankee Network
station operates 16 hours daily, with 1 kw.
(construction permit authorizes 5 kw.), on
43.9 megacycles, and counts in its coverage
5 cities in Maine, 6 in New Hampshire, and
2 in Vermont. For general musical or dra-
matic programs starting 6 P.M. the rate is
$50 per hour, $10 for 5 minutes; earlier, the
rate is halved. A '125-word announcement or
1-minute transeription is $5 and $2.50, after
and before §, respectively.

Station Wi3B, formerly WiX0J, at Paz-
ton, Mass. (near Woreester), has been au-
thorized to use 50 kw., which makes it the
biggest F.M. station in the U.S. to date.

An interesting semi-technical booklet,
General Electric’s No. GED-915, “How to
Plan an FM Station,” was relcased last
month.

«A Profile of Frequency Modulation,”
booklet issued by FM Broadcasters, Inc,
tells how Major Armstrong gambled his
bankroll on TFrequency Modulation—and
WON!

New jobs for F.M.: (1) Last month
Muzak Cotp. received an OK from the F.C.C.
to build a Frequency Modulation station to
provide its high-fidelity transcription sub-
geriber-type service to listeners; heretofore
its service has been exclusively a wired-
sound proposition for hotels, restaurants,
and some home subscribers. (2) The
Columbia Broadcasting System is planning
to use three 50-watt F.M. relay transmitters
for 2 circuits, to carry its shortwave pro-
grams from its New York City studios to
its International Shortwave transmitter at
Rrentwood, L. L., about 40 miles away. One
cquipment will be used as a standby pro-
gram circuit. (3) The Cleveland Railway
Company’s transit system has received
F.C.C. OK to set up a 250-watt F.M. head-
quarters transmitter and 10 portable 25-
watt 2-way car equipments, of G.E. make,
for c¢mergency use (reporting traffic com-
plications caused by fires, etc.) by inspec-
tors in cars “patrolling” the lines of the
company.

BROADCASTING

0 one knows who “Bildad” is! (Read it
N. backward,and invert it,and,if you drop

a “d”, you have ad lib.) He sends caus-
tically critical cards to radio people—com-
mentators, actors, announcers, singers.
Practically every broadcaster has reccived
one or more cards from this mystery am-
ateur critic. Each of “Bildad’s” cards winds
up with the rubber-stamped warning: “BE
VERY CAREFUL. BILDAD IS LISTEN-
ING.”

N.B.C’s Chicf Engincer, Q. B. Hanson, in
announcing that 2 new audicnce-type studios
are under construetion at Radie City, points
out that many artists cannot do their best
work without a real flesh-and-blood audi-
ence. A total of 400 persons is adequate psy-
chological stimulus for any such artist, says
Hanson. No two wall surfaces will be paral-
lel, a construction which eliminates cchoes;
vee'd ceilings dissipate reverberations from
above.

RADIO-CRAFT

Following are improvements which C.B.S.
last month stated had been made, during the
last fiscal year, from 5 to 44 stations in
their net: power increases, new or improved
-transmitters, new transmitter sites, new or
improved antennas, new ground systems and
screens, new program-limiting amplifiers,
new ‘“feedback” (improved low-frequency
response) amplifiers, new transmitter-check-
ing facilities, new frequencies, and new day
and night operation. So now you have an
idea of how the networks improve technical-
ly from year to year.

Something new: “B.M.I. will pay the cost
of operation” of a listening post, set'up un-
der the supervision of John G. Peatman, Di-
rector of the Office of Research, Dept. of
Psychology, College of the City of New
York, to supply a full daily report of all
programs on stations WABC, WEAF, WIZ,
WOR, WMCA, WHN, WOV, and WNEW
between 5 P.M. and 1 A.M. This depart-
ment of C.C.N.Y. is to “act independently
and not as an agent or representative” of
Broadcast Music, Inc.

The dither resulting from the F.C.C.s
“Report on Chain Broadcasting” resulted in
the publication of such pieces of literature
as the following: *“Mutual's White Paper”
(Mutual Broadcasting System); “Why We
Need a New Radio Law,” and “What the
New Radio Laws Mean,” (Columbia Broad-
casting System): and, “A Fair Deal for Ra-
dio” (a publication of The National Associa-
tion of Broadcasters).

When “The Lone Ranger" died recently
his place was taken by another—the origi-
nator of the program. But when Dr. Henry
Lee Smith of the “Where Are You From?”
program over WOR was called-up for serv-
ice, as a Lieutenant in the Field Artillery
Reserves, at Fort Bragg, North Carolina,
the program went off the air, for his spe-
cialty could not be replaced effectively.

Title: “Radio Engineers While Away Odd
Moments Telling Tall Storics.” According to
WMCA’'s press dept., engineers at the trans-
mitter on the salt marshes at Kearney, N. J.,
complain that the Jersey skeeters this year
carry straws to sip citranella. Frankly, we'rve
inclined to doubt it. But them, we admit
we've never been in Kearney during the mos-
quito scason!

U. S. ARMY SIGNAL CORPS SCHOOL
Thousands of Uncle Sam's prospective Signal Men
are undergoing intensive training at the Army Sig-
nal Corps School located at Fort Monmouth, N. J
Here students are shown familiarizing . themselves
with one of the many types of mobile units; this one
designed for use on a pack animal. Notice the curva-
ture of the equipment to fit the animal's back.

It has a telescopic antenna.
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In case you want to become a news broad-
caster: it takes Rush Hughes, WMCA’s 6
P.M. newscaster, 5 hours to prepare the
35 to 40 items he airs in 15 minutes!

.

The Columbia Broadcasting System plans
to give birth to two 50 kw. International
Shortwave stations, WCBX and WCRC, at
Brentwood, Long Island, in September. Pro-
grams designed to interest Latin-American
station affiliates of the network will be
broadcast within their own listening arcas,
for the owners of the 4,000,000 radio sets
below the United States border.

ONE of the newest applications of elec-
tronics is the polarograph, developed by
Dr. Alois Langer of Westinghouse Electric
‘& Manufacturing Company. It analyzes
chemical solutions for the billionth ounce of
substances, thereby solving problems of
chemistry, biology and medicine in a matter
of minutes which ordinarily assumes hours.
This device, for chemical micreo-analysis, op-
erates on the principle of the electro-deposi-
tion of copper in a solution, the current
from a storage battery being fed to the so-
lution through a mercury contact. A solu-
tion that contains many substances may be
analyzed by noting current readings for
various voltages corresponding to the vari-
ous chemical substances. The amount of cop-
per deposited by these substances gives an
indication of the amount of the substances.

UNUSUAL STATION WMCA
SIGNOFF

LTHOUGH it is several years since

WMCA inaugurated its unique signoff
message which contains a prayer for the
oppressed peoples of other lands, the sta-
tion is still receiving requests from listen-
ers for copies of the dramatie conclusion
to its day’s activities.

The signoff, appropriately cast with
sound effects and with a background of
patriotic musie, is heard nightly between
1:00 and 1:15 A.M. when the station goes
off the air. The text of the signoff follows:

“This brings us to the close of another
day. . . . From the heart of the theatrical
district in New York City . . . from whence
this voice comes . .. the bright lights are
gradually fading.

“Night has cast its cloak over the roaring
metropolis . . . bringing silence . . . peace
. .. and welcome rest from work and the
cares of the day. From early morn till late
night we have had the privilege of bringing
into your homes the colorful pageant of
events . . . gleaned from all parts of the
world . . . but all woven into a pattern to
fit into the great tapestry of life.

“To the men aboard the many vessels
ploughing the seas ... we wish a safe
journey. To our valiant air pilots we wish
God-speed. To those who this night are
separated from their homes and loved ones
-« to the sick and discouraged . . . may
the dawning of the new day bring renewed
hope and courage.

“At this time, may we cxpress the fer-
vent prayer that the sweet freedom of
democracy so keenly enjoyed by all Amer-
icans may some day soon be restored to
those people of all other lands who . . . to-
night . . . are yoked by oppression. And
may the spirit of brotherly love preserve
inviolate the glorious principles on which
our own great country was founded. Peace
on earth . . . good will to all men!

“And now the voice of WMCA in New
York City bids you all good night . . . good
night . . . good night ...”"
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THAT WAS RADIO ., | .

HEN writer-broadeaster Rush Hughes

celebrated his 39th birthday, last

month, he also celebrated the premiére

day of his new commercial series “The
World on Parade” on WOR at 10:55 p.m.,
E.D.S.T.

The first time Hughes visited WOR was
back in 1928, when he came to the station
for an audition. The program manager lis-
tened to him, told him he liked his work,
but WOR had no openings at the moment.
“You might try WABC,” Hughes was ad-
vised.

Hughes took the advice, got a job there
announcing. Six weeks later he was made
Manager of Programs and Production. His
sum total of experience in radio before get-
ting the executive job had been 6 months
of announcing remote band broadcasts on
the Pacific Coast. That was radio . . .

The way Hughes got his California radio
assignment before coming to New York was
also typical of the rough-and-ready days of
the broadcasting business. After a fling in
the movies, Hughes landed a job running
the entertainment in a San Francisco hotel.
One day the announcer from KFRC didnt
show up in time to handle a broadcast of
Anson Weeks' orchestra from the hotel.
Hughes stepped up to the microphone, an-
nounced the entire program ad lib, and

immediately was offered a job at the San’

Franciseo station.

Hughes recalls that he nearly got himself
fired from one of his first radio jobs in
the East in the 1920s when he improvised
an inspired free commercial in hopes of
enticing a prospective sponsor—a maga-
zine—to the station. When he had to fill-in
with a few minutes of ad lib during a broad-

- cast, Hughes picked up a copy of a fiction
magazine, and began reading part of a
story—he promised to send the rest of the
story on request. The magazine didn’t fall
for the stunt, and the station had to go to
considerable expense in mailing the com-
plete story to thousands of listeners who
wanted to know how the plot turned out!

SOUND ANALYZER

The picture on the front cover shows the very lafest
development in sound analyzing. Such a device
proves useful in the modern physics laboratory. Not
only is it desirable and necessary fo check the
frequency of a sound wave, but also the particular
shape of the wave is studied very carefully by the
scientific investigator today. The apparatus shown
is very flexible and sound waves of practically any
frequency can be analyzed and studied with if.

Suggestion to Servicemen and dealers
looking for an occasional electronic organ
sale: The First Methodist Church in Wheel-
cr, Tex., raised sufficient money in a few
days to purchase a 2-manual Organtron by
first giving a free organ recital in a local
music store, and then canvassing the mem-
bership of the Church for possible subscrib-
ers to an Orgatron Fund.
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It was good news for owners of RCA tele-
vision receivers when the company an-
nounced, recently, that it would make all
the adjustments necessary, to permit recep-
tion of the new ' (30-frame), 525-line trans-
missions that supersede the 441-line images,
free of charge. The same news jtem pointed
out that RCA plans tg have a Washington,
D.C,, television transmitter operating about
March 1, 1942, and a Philadelphia station
about July 1, 1942, in addition to W2XRBS
atop the Empire State Building, New York
City, now operating.
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WAR-RADIO IN THE FIELD
The highly mechanized and highly srecialized
motorized warfare now taking place, would not be
possible without the precise coordination of units
which radio, as @ means of communication, affords.
As each week progresses radio stands out more
clearly as one of the most important factors in
modern warfare. These illustrations are official
British photographs taken in the Western deserts.
On top a radio operator is shown in his shallow
desert pit communicating with other units. In the
picture above a deep bomb-proof catacomb is being
used by the Royal Signal Corps for carrying out
their duties of keeping open communication lines.
The catacomb is so deep that food must be lowered
to them through a hole by means of ropes.

BREAD BOARD TUBE
Shown here is an ingenious device which saves con-

siderable time in~ RCA Laboratories on light

measurements being made on special phsto surfaces.

It is a demountabie vacuum tube with a permanently

attached exhaust pump. The pump is underneath the

table and enters the glass cylinder in the center.

Two bulbs in the foreground are for measuring the
vacuum.
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At A, Captain John J. Martin (seated) of the New
York City Police. assumes the rale of a Civilian
Defense Warden as he pushes a button, on a new
RCA "Alert"-signal Transmitter unit in a Radio
City studio of N.B.C., to release an inaudible
impulse over WJZ to turn "on' an RCA "Alert"-
signal Receiver installed at the Administration
Building, LaGuardia -Airport. At left is N.B.C.
Special Events-man, Arthur Feldman.

COVER FEATURE

ITH Mayor LaGuardia participating
Was National Director of Civilian De-

fense, the Radio Corporation of

America last month demonstrated at
LaGuardia Airport (Long Island, N. Y.)
a new RCA “Alert” (emergency signal)
Receiver that turns on automatically when
it receives a special inaudible signal from
a broadcasting station, rings a bell and
turns on lights to summon listeners, and
then shuts off when an all-clear signal is
fiashed.

"ONE IF BY LAND, TWO IF BY SEA . .."

The Alert Receiver performs as a modern
Paul Revere. In the initial demonstration,
word that “enemy” planes had been sighted
over Long Island was relayed from Army
officers at Mitchel Field, to a Civilian De-
fense Officer in an N.B.C. studio at Radio
City. Immediately, he pressed the button
that sent the robot signal riding across
WIZ's wave.

Within a few seconds the impulses turned
on the Mayor's (RCA) Alert Receiver.
The lights, green and red, glowed &and the
bell on the receiver rang to notify him that
the N.B.C. Blue Network was ready from
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coast-to-coast to broadcast any message he

might have as National Director of Civilian
Defense. The device can be incorporated
in standard broadcast receivers and tele-
vision sets, to make them alert to the
robot signal. In no way, however, does it
interfere with the broadcast program on
the air over the same station simultaneously.

The Alert Receiver is a simple instru-
ment, about the size of a portable radio set,
and can be carried just as conveniently.

This device was developed by Arthur F,
Van Dyck, Stuart W. Seeley and Harmon
B. Deal, engineers .of RCA Laboratories.
They describe it as a small, 3-tube receiver
requiring negligible power for operation
and, therefore, it can be operated 24 hours
a day over a long period of time at low cost.

The receiver can be fixed-tuned to any
one broadcasting station. It is then receptive
to the inaudible signal from that trans-
mitter, The Alert has a loudspeaker of its
own, which normally is silent until the
special electric flash is received. When the
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At B, Mayor LaGuardia, participating as_National
Director of Civilian Defense, is shown with David
Sarnoff (left), President of RCA, who demonstrates
how the special signal generated by the device
in photo A, aufomaiicaﬁy turns-on the receiver,
and lights its lamp and rin?s its bell; special
messages then issue from the loudspeaker (at end
nearest the mayor). The device automatically shuts
off upon receipt of an all.clear signal.

AIR-RAID

Presented here are the details
of an “Alert’-signal Trans-
mitter, and the new Receiver
which automatically turns on
upon receipt of this signal;
delivers from a loudspeaker
any special message broad-
cast by the transmitter; then,
automatically turns off upon
receipt of an “cll-clear” wm-
pulse. Radiomen should fa-
miliarize themselves with this
newest contribution to Civil-
ian Defense.

" ALERT"

ROBOT RADIO RECEIVER

signal arrives, it energizes an electric relay
which clicks the loudspeaker into the cireuit
to reproduce the program from the broad-
casting station. Simultaneously, the bell
rings. If the Alert signal is flashed in the
night, the bell, acting as an alarm clock,
will awaken the listener.

The Alert Receiver can be designed to
operate on alternating or direct current, or
batteries. (Hence it's portable.)

The Alert Transmitter at the trans-
mitting station is a simpler piece of ap-
paratus. I{ consists merely of a vacuum-
tube oscillator which generates the 2 sub-
audible frequencies—one to turn on the
Alert Receiver, while the other will turn
it off. These frequencies may be 24 and 30
cycles a second (as employed in the
demonstration).

The signal generating unit is connected
to the broadcast transmitter like a micro-
phone. In fact, the control room operator
plugs the oscillator device and electric
button into the microphone circuit. When
the button is pressed it. releases the “On”
sub-audible signal, which turns on all re-
ceivers equipped to be actuated by it.

DEFENSE

Application of the Alert to Civilian De-
fense communication obviously is valuable,
since it provides a local, regional or nation-
wide instantaneous radio call system with-
out expensive new equipment. The engineers
stress the fact that its use is automatically
as flexible as the highly-developed trans-
continental broadcast network systems,
which permit the hook-up of 2 stations or
hundreds by means of intricate switching
arrangements already in service. Moreover,
the Alert does not require even one addi-
tional frequency allocation for its full use.
The instrument is so designed that it can
be installed at a broadcasting station with-
out disturbing a single wire used for normal
broadcasting service.

Outlining the utility of the new device, it
js pointed out that there has heen set up
by the Federal Government a Civilian De-
fense organization with Mayor LaGuardia
as exccutive head. Local organizations will
exist in every strategically important city
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of the country. In New York City there
will be nearly 200,000 Air-raid and Fire
Wardens and others trained for civilian de-
fense. They will be directed by hundreds of
zone and district chiefs. The problem is to

- reach them all simultaneously and instan-

tuneously. This, of course, would require
considerable time by telephone, telegraph or
by radio broadcasting since, up to now, there
has been no way of suddenly calling all to
listen. The Alert Receiver is designed to
solve that problem.

In a similar way, should the President de-
sire-to deliver an unscheduled “fireside chat”
to the Nation, he might summon a record-
breaking audience by means of a signal
flashed from the White House through
broadeasting stations everywhere, As a re-
sult, the bells on “Alert Radios" throughout
the country would ring.

Similarly, in television, the Alert can be
made to notify set owners of an un-
scheduled event. Also, vast public service can
be performed by the Alert Receivers in time
of earthquakes, fires, floods and storms.

RCA ALERT RECEIVER
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This article is primarily intended for the man who builds his own and for the Service-

man who is called upon to improve old sets. If you or your customer have an old radio

set, especially of the T.R.F. type, you can convert it into a modern “Hi-Fi” receiver
by following the suggestions made below.

added something which causes peo-

ple to remark, ““Now, there's a good

radio.” In technical terms it means
that the set has above-average sclectivity,
or sensitivity. This may be accomplished
very cheaply as no expensively designed
circuits or parts are required.

In the ensuing discussion we will be more
interested in results than in design, and
because of this, some of the current pet
notions of design will be questioned.

“OOMPH" in radio reception is that

SENSITIVITY AND SELECTIVITY

To add sensitivity without affecting se-
lectivity or tone quality, a stage of R.F. or
LF. may be inserted in the recciver by the
use of a plate resistor and gimmick as an
interstage coupling, as shown in Fig. 1.
By means of this method of interstage
coupling A.V.C. can be introduced into old
T.R.F. reccivers (see Fig. 2).

Added sensitivity and selectivity may be
had by the use of one or more iron-core
transformers in either the antenna, R.F.,
or LF. circuits. Where iron-core transform-
ers of the adjustable type are used and the
receiver is in the same cabinet as the loud-
speaker, the adjustment screw after being
set should be held in place by the applica-
tion cement. Otherwise the vibration of the
speaker will cause the adjustment screw to
vibrate and make the set noisy.

Another means of improving the selec-
tivity and sensitivity is to replace the diode
type of detector with a grid bias triode or
pentode detector. Where such a change is
made it would be advisable to substitute for
the volume control in the audio circuit some
form of manual sensitivity control. An im-
provement in the noise to signal ratio will
result. This follows because most A.V.C.)s
are only partially automatic and little can
be done about noise reduction in the audio
circuit without affecting tone. If A.V.C. is
nevertheless desired, it may be obtained by
using a GB7 in the last R.F. or LF. stage,
in place of the tube ordinarily used there,
as in the circuit shown in Fig. 3.

The problem of tone begins at the broad-
casting studio and continues through every
stage into the reproducer. If there is poor
tone at the broadeasting end, it cannot be
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remedied at the receiving end, that’s certain!

Proceeding to the receiver, if the antenna
is not of the right kind, the quality of re-
ception may be affected. Thus if it is too
short, considerable noise may be picked up.
Moreover, side-band cutting may result be-
cause of increased seléctivity of the antenna
or interstage transformer. Low signal volt-
age increases the selectivity of the antenna
transformer and effects a similar result in
the other stages by decreasing the negative
grid voltage in the R.F. or LF. amplifiers.

Ordinarily a 25-ft. indoor aerial may be
satisfactory. However, in one installation
which the author made with such an aerial
the tone quality was poor. By adding about
150 ft. of vertical lead-in, the tone quality
was brought up to the standard for the
particular receiver. Sideband cutting may
also result from improper antenna because
the operator of the receiver may “force”
the set in adjusting his controls to get the
proper volume level.

Likewise an improperly placed antenna
may result in noisy or poor reception. One
well-known manufacturer had an antenna
control switch, apart from the wave band
switch, marked “Local” and *“Foreign.”
With the switch at “Local” the metropolitan
high-powered stations came in with poor
tone. In the “Foreign” position the tone
quality was considerably improved. The
length, position, and all controls of the
antenna should be experimented with until
the best all around results are obtained.

TONE QUALITY

The type and components of the R.F.
amplifier influence tone quality. A band-
pass T.R.F. receiver of the Miller type is
the best for tone quality. For metropolitan
districts a 2-stage T.R.F. receiver using 1
iron-core transformer will also be found
suitable. The use of a 3rd tuning stage is
to be avoided. The 3rd stage will not neces-
sarily add to selectivity, but paradoxically,
will probably unbalance the receiver and
produce serious sideband cutting. However,
the addition of an untuned stage such as
suggested above and of iron-ecore trans-
formers will produce the desired effect in
regard to sensitivity, selectivity, and tone.

An LF. amplifier designed for tone there-
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fore should not consist of more than 2 I.F,
transformers, which should be of the band-
cxpanding type. A 3rd stage if desired
should be of the untuned type supgested
above, and should be inserted between the
input and output stages. Such a third stage
is used in General Electric model HJ-1205.-

The audio circuit should have a bass boost
below 150 cycles for several reasons: 1Ist,
to compensate for the greater compression
in this region in broadcasting and record-
ing; 2nd, to compensate for any falling-off
in this region which may take place else-
where in the amplifier or in the speaker;
and finally, to bring some of these tones
within the threshold of hearing and thus
create a better impression of tonal realism.

In regard to the last, it should be recalled
that the difference between the threshold
of hearing at 1,000 cycles and 100 cycles
is over 40 decibels, and that therefore, in
home reception unless these notes are em-
phasized by the amplifier, they may not be
heard though actuated by the reproducer.
Bass compensation should not be confused
with treble depression. The latter will cause
violins, saxophones, pianos, female voices,
etc., to sound artificial and to lose realism.
On the other hand, bass boost can be
worked very satisfactorily with treble boost
operating above 4,000 cycles and for similar
reasons.

There are two principal ways of boosting
bass. One is by putting a small condenser
across the lower end of the grid resistor
in a resistance - capacity coupled amplifier,
as shown in Fig. 4. The other is to resonate
the plate in a transformer-coupled circuit,
as shown. in Fig. 5.

The insertion of the resistance and con-
denser in the plate circuit in addition to
resonating the plate will extend the bass
response of the transformer by increasing
the inductance in the primary of the trans-
former, which has been freed of D.C. Be-
cause of this many well-designed trans-
formers found in older sets, or which had
been put in the junk box, can be effectively
utilized. The treble cut-off of the trans-
former, however, should not be below 7,500
cycles.

The output stage should be able to deliver
a minimum of 3 watts for home reception
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where the baffle length or height does not
exceed 32 ins. or is not of the bass reflex
type. Where the baffle is larger or is of
the “bass reflex” type, the power handling
capacity of the amplifier should be larger
and bass boost should be used.

In a power tube a plate resistance of
approximately 50, 000 ohms works most
satisfactorily. In a single tube output the
use of a lower plate impedance and of an
output transformer having a high primary
impedance (to reach down into the bass),
will cause the highs to suffer. This is be-
cause the efficiency of the low-impedance
type of power tube falls off rapidly with
the increase of the load impedance beyond
the optimum point. How serious this is
can be realized from the fact that at 50

_cycles the load may be 3,000 ohms, but at

5,000 cycles the load for the same trans-
former is 300,000 ohms.

Figure 6 is a typical impedance efﬁc:ency
curve for such tubes as types 71, 45, 50
and 2A3. Type 6L6 suffers somewhat from
this defect because its plate resistance is
about 25,000 ohms. It is not surprising,
therefore, that an otherwise well-designed
resistance - capacity coupled amplifier using
a single 6L6 in the output should have a
response curve which droops commencing
at 4,000 ohms or even lower as in Fig. 7.
This, however, does not hold true for the
old-time amplifier with 2 stages of trans-
former coupling, or with transformer input
in a push-pull output, as there is often
present in such amplifiers sufficient re-
generation of the “highs” to compensate
for this defect. The 2A5, 6I"6, 6KG6, 41, 42,
or 48 types, on the other hand, because of
their excessively high plate lmpedance have
too much 3rd-harmonics, and give a response
which the ear quickly detects as artificial.
Because of these reasons where 3 or‘'4
watts in a single tube output is desired,
types 47, B9 as a class A pentode, and a
6V6, should be used. The author has had
very good results with the 59-type as a
class A pentode when used in conJunctmn
with 109, inverse feedback. (This is con-
trary to prevailing practice, but try it,
and you will be pleasantly surprised.)

1f you have a good interstage transformer
or a good push-pull input transformer
which lacks a split secondary, either can be
used in a push-pull eircuit employing in-
verse feedhack from the plate to the grid
by connecting the two ends of the

secondary to the push-pull grids and con-.

necting the grids with feedback and “C*-
bias circuits through matched resistances of
the order of 400,000 ohms or higher in the
circuit shewn in Fig. §.

CHOOSING OUTPUT TRANSFORMERS
There are current misconceptions regard-
ing the basis for choosing output trans-
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formers. The impedance of the output
transformer bears a relationship to the
power output, harmonie distortion ‘and
tonal response.

Most of the tube manufacturers in their
data sheets state the impedance at which
the various power tubes should be operated
at the different voltages. These points are
generally selected either for the lowest 2nd-
or 3rd-harmonics or at the lowest point at
which they intersect on the impedance re-
sponse graph. The transformer has this
optimum impedance at only one point of the
sound spectrum, unless an impedance fixing
device is used in the amplifier. Naturally,
in a push-pull or inverse feedback amplifier
in whieh 2nd-harmonies are nearly can-
celed out, the selection of a transformer
impedance should not be based upon low
2nd-harmonics.

As to power output, the optimum point is
generally selected at 400 cycles. But in such
case what will the output be where you
want it most, at 50 or ‘100 cycles? This may
necessitate a primary 2 to 4 times larger
than that selected for 400 cycles. The author
has used output transformers with im-
pedances 35-1009, higher than specified
by the tube manufacturer in a single-tube
inverse feedback circuit with good results
as to harmonic distortion and power output.
For these reasons, use a husky transformer,
even of the universal type, having a high

impedance at 50 cycles at the current load
under which you intend to operate it.

Where the source of the hum is an input
stage, it is probably caused by an amplifier
tube with the grid connection at the base
of the tube, where it may be in an A.C.
field. This can easily be cured by replacing
such a tube with one of similar electrieal
characteristics but with the grid connection
mounted on top of the tube, and by bring-
ing a shielded grid lead above the chassis.

If the source of the hum is a transformer,
the huin can be considerably reduced or
climinated by turning the transformer at
right-angles to its original position, either
horizontally or vertically, as the case may
require.

Where the hum comes from the speaker
field, the trouble may be solved by utilizing
a P.M. speaker instead of one with a field
coil,or by inserting a low-resistance, heavy-
duty choke coil between the speaker field
and the source of direct current.

FOUDSPEAKER

We now come to the reproducer itself.
Let us leave out of the discussion the new
bass reflex and the new coaxial tweeter-
woofer spenkers. The problem today is no
longer how to get the low notes through,
but rather how to get the highs through
and to distribute them properly.

A simple and cheap solution, which can
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be used on all speakers having a poor
treble response or distribution, is to con-
nect across the voice coil of the woofer,
a 2-mf. condenser in series with the voice
coils, in series, of one or two, 3-in., 4-in. or
5-in. P.M. speakers as in Fig. 8. This will
work with such bad offenders as the arm-
chair type of radio set. These tweeters can
be placed in a separate housing and at such
an angle or position as to afford wider or
more direct-to-the-ear distribution of the
treble frequencies.

If these ideas are wsed, you will be able
to hear the wheezing of the saxs, the brassi-
ness of the cornets, the rhythmic zoom of
-the bull fiddles, and specech which 18 as-
tonishingly natural.

EXAMPLE
As an example of what can be done, the
~author took an 8-year-old T.R.F. radio set
of average tone quality and converted it
into a modern Hi-Fi receiver. The set con-
sisted of 3 R.F. stages, a 27 grid-bias detec-
tor, 1 stage of resistance - capacity coupled
audio frequency amplification, and a trans-
former-input push-pull output stage em-
ploying 45s. The set was located in a part
of New York City in which a good part of
its dial was blanketed by WOR. In addi-
' tion, above 1,000 ke. selectivity was nigh

impossible.

The transformation was nccomplished by
following the suggestions made above. The
selectivity problem was solved by replacing
the R.F. transformer in the 2nd stage with
one of the iron-core adjustable type. To
preserve treble, the 4th R.F. transformer
was removed and a stage such as shown in
Fig. 1 inserted. The bias detector was
eliminated and the 27 was converted into a
diode as shown in Fig. 2. A 57, connected as
a triode, replaced the 27 in the 1st AF.
stage and its plate resonated. The substi-
tution of tubes was made to get the higher
mu and so compensate partially for the
change in the means of detection.

The audio transformer of the push-pull
stage was replaced by an old-time 3:1
ratio Samson “Symphonie” transformer.
This transformer was well designed. Even
without plate resonance it has a good bass
response. It has a treble cutoff above 8,000
cycles and a peak at about 7,000 cycles.
This transformer was used in a push-pull
stage with inverse feedback in the manner
shown in Fig. 9. In order to get higher
amplification and more .power, 59s as class
A pentodes, were substituted for the 45s.
The output transformer was not changed.
A 3-in. and a 4-in. tweeter were added as
shown in Fig. 8.

All parts and tubes cost less than $10.
But the set now performs and sounds like
a $100 job!
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Latest branch of ﬁ::s,.. which they have written. This ia the first time that you are enabled to build a library
."mw.\m:‘“d"‘_“' e of technical books by such popular writers.
data o
. 8y Pou
Harrlghn.

ALL BOOKS ARE UNIFORM

The books in the RADIO-CRAFT LIBRARY
SERIES are all uniform. The size is 6x9
inches. Each volume contains 64 pages and
an average of 50 to 150 photographic
illustrations and diagrams. The books are
printed on an excellent grade of book paper
and have stiff flexible covers. PRICE 50¢
PER BOOK. All books are sent postpaid.

tons
PRACTICAL Anwers 8 QU LC
RADIO CIRGUITS
gulde

gaperimenter. BY S
Boltare. 8

50c

New titles are constantly being added to the
RADIO-CRAFT LIBRARY SERIES. But, on the
other hand, stocks of certain titles are running g
low, and they may not be reprinted for aome g 3 ® 83 R s TR
time. We would therefore suggest that at this [t A C-* X y
time you order as many different titles as you
are interested in. Remember, that if you delay,
some of the books may later be out of print.

....................................... AdAress ...ccecceevscnccescncscarnncas I ORDERING

l L il &
...................................................... EIr(0 | 600090550000 300300 nAncnnFT P“BL'GAT'O"S lnc
(Send remittance In form of cheek or money order; register your [etter l 9y =
If vou sand cash or unused U. S. Postage Stamps.) RC-104}

e — T 114 1) NEW YORK, N.Y.
RADIO-CRAFT for OCTOBER, 1941

USE THIS
r—_———'—————-—-————
RADCRAFT PUBLICATIONS, Inc., 20 VESEY ST., NEW YORK, N. Y. HANDY
I ?h:nlllfm:mlmzlzscﬁi br:;l,gw.my remlttance of §......- for which send me, POSTPAID, couPON
I RADIO-CRAFT LIBRARY SERIES @ 50c EACH | WHEN
l Circlo book numbers wanted: 13 14 15 16 17 18 19 20 21 22 23 24 l
|
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SUBSTITUTE MATERIALS
IN THE RECORDING
INDUSTRY

OR the past 3 months, as is well known,
Fsupply conditions have been quite upset

in the recording industry. It has been
impossible to see any distance into the
future and no one has been able to give com-
plete information as to the outloock. Now
matters have been clarified somewhat and
we wish to outline the present situation to
users of blank recording discs.

ALUMINUM-BASE DISCS

We have definitely come to the conclusion
that no new aluminum will he available for
the manufacture of instantaneous records in
any measurable future time. The industry
has been given a B4 rating—which is a very
good civilian rating—however, these ratings
mean nothing so long as all aluminum is
used in Defense industries.

The government is still permitting us to
collect used discs. These are stripped and
returned to the Aluminum Company of
America for re-rolling. For these discs, as
you know, certain companies promise to sell
each customer new discs equal to the quan-
tity of old dises returned. A

The prices paid for used recording blanks
are in line with scrap prices set by the gov-
* ernment. Even if we were permitted by the
Office of Production Management to pay
more, & higher price would not be justified,
since it would only mean that the price of
new discs would have to be increased—and
manufacturers are definitely trying to hold
prices at present levels.

How long the government will permit us

to continue this collection of discs we do not -

know. But until further notice disc manu-
facturers are accepting used discs on the
above basis.

STEEL-BASE DISCS

Long before the aluminum shortage, ex-
periments were made on a stcel-base disc.
At the first of this year, an acceptable steel
was produced. Some of this material is now
coming in and production is under way on
6, 8, 10 and 12 inoh stecl-base discs.

Due to the characteristics of the base
material, steel discs cannot be manufactured
to professional standards. Steel is already
difficult to obtain and orders have to be
placed far in advance. Thus in spite of the
fact that adequate orders have been placed,
we are not optimistic about future de-
liveries. Any day steel may also be placed on
the priorities list and our supplies cut off.

GLASS-BASE DISCS

There is one base material, however, about
which disc manufacturers are most opti-
mistic in every way. The new glass-base
discs are being widely acclaimed by the
industry, and there is no present or future
shortage of material to worry about.

To date, many thousands of these records
have been shipped to all sections of the
country and have received complete ap-
proval.

There are a few facts about the glass-base
disc to which we wish to call your attention:

In the first place glass of 65-thousandths
thickness was chosen after much experi-
mental work. This thickness does not require
any adjustment of present cutting equip-
ment as used throughout the country. Tests
also showed that discs made with this thick-
ness could be readily shipped by freight,
express or parcel post. It was also desirable
to keep freight costs as low as possible and
any thicker glass would only increase this
item,
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WESTON ELECTRICAL INSTRUMENT CORPORATION
FRELINGHUYSEN AVENUE,

399

[ ﬂ'ﬁjetiny On/y 72 .ﬁ;e and p‘u’ce.7 '

-

s

No need to sacrifice dependability when
seeking the convenience which pocket-
size instruments afford. For this series
of WESTONS . . . while truly compact in
size and low in initial cost. .. provide
the dependability and long life which
are typically WESTON. In addition,
they are versatile instruments; Model
697, for example, providing the nec-
essary voltage, current and resistance
ranges for efficient trouble-shooting.
Let us send you full particulars on
these convenient, low-cost instruments,
Write today.

NEWARK, NEW JERSEY

QUALITY PAYS . . . OR WHY MR. VAN DROOL
DROPPED HIS SPOON IN THE SOUP

—

IT happened during the
dinner hour at the Van
Drool mansion.

Rich Mr. Van Drool
was sipping soup in per-
fect rhythm to the music
of his super de luxe radio
console. Suddenly came a
noise like a firecracker as
a midget condenser —
which serviceman Wilbert
Fixit had installed just the
day before - exploded.
Mr. Van Droo! jumped,
dropped his spoon and
swore. What made him so #
mad, he said afterwards, was not that he
dropped his spoon in the soup, but that
he burned his fingers getting it out.

That experience taught Serviceman
Fixit a lesson. No more midget dry elec-
trolytics for him. He'd use big, full-sized
replacements and play safe. One day,

however, his jobber gave Wilbert a sam-.

ple Sprague Atom and some literature
about it .

“'Guaranteed not to explode!’” snorted
Wilbert as he read the literature.
“Phooey!"

But Wilbert was a methodical man. He

ut the Atom under test. No matter what
ﬁe did, it wouldr’t explode. Although the
condenser was only rated at 450 volts,
he had to smack it with over 750 volts
before it even broke down. Then Wilbert
bought a dozen more Sprague Atoms and
found they tested equally good.

While he was testing them, Mr. Van
Drool's chauffeur dragged one of the

1941

upstairs radios into the
shop. °
“The boss wants this

fhxed in an hour,” he ex-
plained. ““And no foolin’.
He says it's your last
chance to please him."”

- “Lordy,” groaned Wil-

s bert, after examining the
set. “A three-section con-
denser gone bad. It'll take
me a week to get one from
the factory.”

Then he thought of his
Sprague Atoms and the ST
mounting strap the jobber
had supplied with them. He
could take two 8 mfd. 350 V. Atoms and a
25 mfd, 25 V. Atom, strap 'em together—and
the job would be done. It was the only thing
Wilbert could do, so Wilbert did it.

To his surprise the three Atoms when
strapped together were actually smaller
than the original three-section condenser.
Also, his total net cost on the Atoms was
only 96¢, whereas a duplicate unit would
have cost $1.20.

What's more, the Atoms stayed put.

Mr. Van Drool was more than pleased—
and that meant Wilbert was pleased, too.
Today he uses Atoms for practically all of
his replacements, big or little.

“I save 'steen ways by using Atoms,” is
the way he puts it. “I save money, I save
shoe leather, I save time, I save my good
disposition—and I save customers. Best of
all, Mr. Van Drool will never drop his spoon
in the soup again.”

Drooly yours,

SPRAGUE PRODUCTS CO.,
North Adams, Mass.
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CONVENIENCE

the NEW Meissner

—has it!

The NEW Meigsner ANALYST, with Direct
Reading Electronic Volimeter. is designed for
the Modern Service Bench. Built for SPEEDY
trouble:shooting, Its carefully planned con-
venience will save EXTRA time . . . when
time counts! You can get those RUSH jobs out
in really short order—and know they’re right!

Convenience is buill into the ARRANGE-
MENT of conirols on the new panel!l Each
Channel has ils own separate seclion, plainly
marked, and every control is right where you
would expect to find it! No groping around
the panel {or back of the cabinet) for a switch
or jack connection . . . it's right there on the
panel .. . where it belongs!

For that matter, ALL controls and jacks are
ON THE PANEL! If you want to mount this
instrument in your wall rack . . . that's your
business . . . you won't have to tum the
ANALYST around after it's plugged in!

Complete with tubes . . . ready to operate
Model 9-1040 ANALYST, Net . . $96.25

SEE YOUR JOBBER—TODAY!

NEW
INSTRUCTION
MANUAL

F-M Data and valuable serv-
ice information in additien
to instructions on all Meiss-
ner Kits and eguipment:
168 pages!

Only 50c Net

WRITE FOR FREE 48-PAGE CATALOG!
Dept. €-10
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Another important question was whether
it was necessary to have more than 1 hole
in the disc. Careful study convinced us that
1 was sufficient. In this decision we were
supported by leading recording engineers
throughout the country. This decision was
important since an additional hole might
tend to weaken the disc and also might
cause difficulties in manufacture which could
prove detrimental to the quality of the final
product.

Our new technique in cutting and drilling

Suggestions on Audiodiscs.—This folder contains
useful information for the sound-on-disc record-
ists. One facing page is headed “‘Helpful Sugges-
tions for Cutting’; the other, “Helpful Sugges-
tions for Playing-Back.” Also of interest is the
information on the back page for cutting glass-
base record blanks. (Audie Devices, Inc., New
York, N. Y.)

Carron 1941 Catalogue.—In addition to listing
company’s products, booklet includes exact-dupli-
cate replacement coils for a long series of radio
receivers of various makes. Also, this catalog
contains the article “How to Properly Install a
Replacement Cone,” and lists exact replacements
for a long list of home-radio and car-radio re-
ceiver with respect to their speaker cones.
Another valuable section is entitled “Universal
Field Coils” that contains technical information
on replacement field coils and lists a large line
of exact-duplicate field coils for a larger number
of radio receivers of various makes. {Carron
Manufacturing Co., Chicago. L)

Amphenol Catalog No. 65—1942.—This catalog
of all the Amphenol products also includes detail
circuits showing the usc in a circuit of certain
of the items. {Amcrican Phenelic Corp., Chicago,
) 1

Redio Interference Elimination for Public Utili-
ties.—This 8-page booklet is a piece of technical
literature which should be of interest to Service-
men who may have an opportunity to do any
sort of service work in connection with inter-
ference traceable to the cauipment of utilities.
(Sprague Products Co., North Adams, Mass.)

Radio Chemicals and Products—Catalog No. 142.
—This catalog of G.C. products includes an ex-
ceptionally extensive listing of dial-belts and
replacement dial-belts for a large number of radio
gots identified by make and model number.
{General Cement Mjg. Co. Rockford, Il.)

Stancor Service Guide and Replacement Trans-
former Catalogue, Tth Edition.—Extensive infor-
mation on the selection of output and power
transformers, filter chokes, input tramnsformers,
ete., in radio and P.A. service; includes listings
for component replacements in approximately
5.000 radio set models of 73 different manufac-
turers conveniently listed by make and model
number. (Standard Tranaformer Corp., Chieago,
Iil.)

Stancor Packs for All Power Change Purposes.—
In addition to eataloging various special packs for
special purposes. as well as the Universal Revlace-
ment Power Transformer-Pack, it supplies curves
and other perfarmance data concerning such spe-
cial power packs as those for farm-radio sets, line
telephones, organs. time clocks, model railways,
ete. {Standard Transformer CorD.. Chicago, Iil.)

NEWS SHORTS

Allen B. Dumont Laboratories, Inc., last
month announced an average 10% increase
in the cost of its television receivers, The
company has acquired additional factory
space in which to build television sets. Its
station W2XWYV is helping augment the air
fare for television receivers.

General Electric is upping the power of

glass now cnables us to present a recording
disc with all the excellent qualities of our
best aluminum discs.

As to packaging—there is no difficulty.
Standard packages in which these discs are
shipped have been approved by shipping
companies. Suitable boxes for shipping 1
to 3 discs are also available.

This article has been preparcd from mate-
rial supplied by courtesy of Audio Devices,
Inc.

SERVICE HINTS

David S. Younghelm, vice-President of
Westinghouse, recently announced plans to
build a $3,000,000 fluorescent lamp plant at
Fairmont, W. Va.

BUT WHAT OF
Jomao'row?

s
«pll-out production tO meet wdat): i
yramiding orders does not meant dar
}i'ripletc has lost sight of the {Jroa fi
requirements of tomorrow. nstead,
research and engineering programs
actually have been ‘‘steppe -up’’ tO
assure constant improvements 1int
products and processes; 1n addxtxgn
+0 needed developmehts 1n new fields.

Today's demands are importang,
but the needs of tomorrow cannot be
slighted——and are _annc:pated in nl;ewézr.
flagging engineering and researc S
velopments. You have assurance
in the months and yeafs to come, new
Triplett products will serve 1m ex

anded felds, where they wil me{u:
values and savings for every dollar

spent in their purchase.

THE TRIPLETT ELECTRICAL

INSTRUMENT CO.
Bluffton, Ohio

AN INVULNERABLE DEFENSE

lA ean be achieved only through cultivation of the minda

Defend spiritual and cthical vatucs, and become ia-

' vincible, under the banner of righteousness, now

being unfurled by a New Race and Order. Send for

A our latest 60 page, illustrated brochore, LEMURIA

A THE INCOMPARABLE. It revcals who You are,

w’ why you nre here, your past history and your future

3 inheritance, TWO DIMES covers the cost of maiiing.
Act today_ You incur no obligation of any kind.

LEMURIAN FELLOWSHIP RE it wisconsm

PATENTS— TRADE MARKS

Booklet concerning Inventions & Patents
Form “Evidence of Conception” with
inatructions for use and ‘‘Schedule of
Government and Attorneys Fees’—Free
LANCASTER. ALLWINE & ROMMEL
. Registered  Patent Attorneys

436 Bowen Bldg. Washington, D. C.

television station W2XB to 20 kw.
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YOU CAN DEPEND ON “ALLIED

FOR EVERYTHING IN RADIO
AT LOWEST PRICES!

FOR SERVICEMEN - DEALERS - SOUND MEN - AMATEURS - BUILDERS °

Today, more than ever, ALLIED is the one name that means Everything in
Radio. Today, more than ever, you can always depend on ALLIED for vast,
212 PAGEs’complete stocks of the leading makes of diversified equipment in every field

*. of radio and electronics. You ¢an always depend on ALLIED for quality mer.
chandise that’s “tops,” for rush-service direct to you on all orders, for those
extra values you'll not find equalled anywhere in radio today. There’s never
been so complete, so valuepacked a catalog as the new 1942 ALLIED bhook—
the FREE 212-page Catalog you'll need to keep up with radio. Servicemen,
Dealers, Amateurs, Sound Men, Experimenters—send for your copy of Radio’s /

EVER!

Greatest Catalog that shows the lowest prices in the entire field.

4

PpES———
e ——

W

50 NEW SET MODELS KNIGHT SETS PA PACE BIG SERVICE SECTION BOOK HAMS LIKE BEST

You'll want to sce the 1942
KNIGHT “‘Radio Hit"” models—
more than 50 of them—featur-

There’s a big new section de-
voted 1009 to PA. New Sys-
tems—7 to 60 watts: new bi-

The most complete catalog in
all radio’s history—nothing like
it ever before. Page after page

And there's a reason, beecause
the 1942 ALLIED Catalog is
packed with the most complete

ing the newest styling, latest ased-power amplifiers: new- of the very latest quality Test Amateur listings in our long
developments, low prices that type “Bantam™ Portable Sys- Equipment—all the leading history. All the new communi-
can’t be challenged. There's a tems. Everything in  micro- makes—all the newest gadgets, cations receivers: new x-mit-

radio for every room—New
FM.AM models; luxurious
Phono-Radio Period models;
new-style plastics; Table Mod-
els; portables, recorder-radios;
farm sets; auto radios—radios
for every purse and purposel

BUILDERS' GUIDE

Nothing like it for the Bullder
and Experimenter has been pub-
lished before. After page of new
build-your-own klts: the pepu-
lar “"DX-ers’ In new versions;

new FM kits: °‘Popular Me- He T this profitable new field! Clip the
chanles” Kits: dozens of new market to maintain and build up the coupon below for the most reliable
dlagrams, clreults; everything most complete stock in radio’s history. fluorescent guide to complete
for the Radio Bullder and Ex- Al the famous makes are offered: stocks.

perimenter! We'll supply FREE
parts lists for any circuft de-
scribed In magazine construetion

phone, speaker and phono ac-
cessories; valuable data and
charts on how to select the
right sound system. Get the
facts about our 16 Day Trial
Offer and the Easiest Time
Payment Plan in PAl

MORE THAN (5,000 PARTS

Today, more than ever, you can count
on ALLIED'S vast stocks for every-
thing you need in radio. Qur experi-
enced staff of merchandising specialists
have spent months

in combing the

lowest prices.
special DBargain

tools, books, to make service
work easier, faster, and far
more profitable. And more than
60 pages devoted exclusively to
replacement parts for repair-
ing any radio. It’s the Service-
man's Buying Guidel

er kits; tubes; keys; acces-
sories ; replacement parts; spe-
cialized electronics equipment—
everything in radio for the ama-
teur is combined in onecexclusive
section. Ask about our liberal
Amateur time-payment plan,

applications—at new

complete listings in every field are
available—and all at
Don't miss the big

FLUDRESCENT LIGHTING

For those extra profits, and extra
savings, see our completely new
Fluorescent Lighting rotogravure
gection, Here's a wide variety of
low priced casy-to-install new fix-
tures and accessories for commer-
cial, industrial and home Jlighting
low price:
that will amaze you, It will pay
you large dividends to investigate

--——--——-'ﬁ{::---h--

A f%‘z“‘%hu‘{ﬁé’ﬂu‘ﬁﬁ"'co‘f“ﬂ e Section that sets new value records! ) '

N e y ALLIED RADIO CORP. :

. e 3 833 W. Jackson Blvd., Dept. 2-K-1 '

. @ CHICAGO, ILL. 1

1 [}

-8 Rush me a copy of your FREE 212 page Complete Radio |

8 Catalog for 1942. )

» ]

L}

D 1

, [ 8
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[ [ ]

L} [}

[} (]

833 W. JACKSON BLVD. . CHICAGDO (] 1
. ]

.—---————--—--——------- --------.
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Radio Service Data Sheet 316

CROSLEY MODELS 82 CP AND 82 CQ—(CHASSIS NO. 75)
8-Tube Superhet; 2 Bands (540 to 1630 ke, & to 18 mec.] Phono -Radio Combination; Automatic Record Changer; Built-in
Loop Antenna; 3-Gang Tuning Condenser; Push-Pull Output; Automatic Volume Control; “Floating Jewel Tone System™ Phono Pick-up;
10 in. Dynamic Speaker; Power Qutput (Max.) 6.5 W.; Power Consumption 85 W.
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Schematic diagram of Crosley 82 CP and 82 CQ (Chassis No. 75}.
AT ALIGNMENT PROCEDURE CHART FRELIMINARY ALIGNMENT FROCEDURE
gn- .
Signal fnput Connection Band Tunlng Cond. Trimmer R " Output Mcter Conneetions, Plate to Plate of 6K6GTa
s“".’,::%a 2:"2’::. Gencrator to Roceiver  Switeh Setting Adjusted SEaIte Generntor Ground Connection,
455 ke. Stator Iug rear scc- . 2nd 1.F. (2) Adiuat for Mnx. To Chassis or Ground
(1) 8.02-mf. ton of gang cond. B. C Fully optn jq¢ 1LF. (2) Adlust for Max. Dummy Antenna to be In series with 'szggeéﬁm .ﬁ.‘:&‘::
Adjust for penk;
o . gang docs not have Posltion Of Volume Centrol.....sieiacnnn Fully On
(2) 200 mmf. 1,650 kc. Ant. Terminal  B. C. Fully open B. C'lmlggc‘ %lfu'ifm%m&‘ﬂl“gé Position of Tone Control.........- Treble or Speech
connected.
. C. 08¢ Adjust for max!imum
@ 200 mmf. 600 ke. Ant, Terminsl B C Apprex 60 B. G JOSCT  output whiie rock:
Trimmer stgEmal.
{9 Repest Step No. 2 to check possible shift duo to series adjustment. "
TG CANT Adfart o meion .
B. C. Approx 140 Trimmer utpu ’
(6) 200 mmef. 1,400 ke. Ant. Terminal oL afal C. "R.F." g‘-,é!?g-,mmmr,h
Trimmer
Adjust for peak.
(6) W0 chmt 153 me. Ant. Terminal 8. W.  Fully open 8.-W. "OSC” “:;“g:}s;.‘é:l?’éfé‘-'.’°
. nl.
= - ", Adjust for maximum
m 4&%:’&"‘? 18.0 me. Ant. Terminal S.W. Approx. 18 & '}l“r'imn?cfr f,‘.‘é"“:'m,:';m"{‘,m':fz‘,;
ignal.
TUBE VOLTAGE CHAR
SOCKET VOLTAGES MEASURED AT 117.5 V. LINE (BETWEEN SOCKETTPIN AND CHASSIS) WITH 1.000 OHMS/VOLT,
SO0 V. ““Ty?ﬁ :sw"nél':"rza d. C.)
FUNCTION 1 2 4 5
A o L B L Ve s 9 3 =210 s28C  © s% gz & géo
GT—1. F. Ampilger .....00" frieer vl o ) o 0" _o.5m 82 e3N & 210
8SQ7—Dect. A. 8§, C. 0 R 4 : o T
. 8I5GT—Phase et 3L 1o ) ° ins nlc. 3 3 $34 € 53
GKOGT(2)—0utput . ...... b 0 0 200 210 0 0 6.3°A. C. i3
5Y3G—Rectifier .. ... . 0 N.C. aoo N.C. 338  J. B, 3838 A.C, J. B. 300
MAX. POWER OUTPUT 8.5 WATTS. POWER CONSUMPTION 85 WATTS. DROP ACROSS sPEAKER FIELD 90 VOLTS.
= TRIMMER LOCATIONS
" o 6K6 G ( FRONT
orGT, E—
6K6 G 9A
87 n (8] 9¢
2ndILF
0c 98
. E];E 10A
108 <>m. tE
— 3
» Locations of tubes and aligning trimmers. Crosley 82 CQ phono - radio combination.
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317 Radio Service Data Sheet

DETROLA A.C./D.C. MODEL 3271 SERIES

7-Tube Superhet.; 2 Bands (540 to 1,720 ke. and 5.55 to 18.5 mec.}) A.C./D.C. Operation; Automatic Yolume Control;
Power Qutput; Built-in Antenna for Broadcast Band; lron-Core Ist I.F.

Push-pull Beam
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Schematic diagram of the Detrola 3271 series.

chassis through a 0.1-mf. condenser. Using a 0.1-mf. condenser in series
with the “high"” side of the generator, apply a 465 ke. signal to the control.
grid of the 6K7GT tube and align the 2nd LF. transformer. Connect to the
control-grid of the 6K8 tube and align the 1st I.F. transformer. (See Chassis
Layout Diagram for location of these adjustments.) From this position
recheck both transformers again.

Broadcest Band Alignment: Turn the band switch to the Broadeast posi-
tion, turn the tuning condenser all the way to the right (minimum capacity),
apply a 1,720 kc. signal to the control-grid of the 6K8 tube and adjust the
broadeast oscillator trimmer. The oscillator ¢oil is under the right hand end
of the chassis and this trimmer is the one nearest the front of the chassis.
To align the loop antenna, connect a single-turn loop across the terminals
of the generator, Place the receiver nbout 1 ft. in front of the single-turn
loop, set the generator at about 1,400 ke., tune-in the signal and adjust the
trimmer on the loop antenna assembly for maximum response.

Shortwave Alignment: Using a 400-ohm resistor between the high side
of the generator and the antenna terminal (on the LOOP frame), turn the
tuning condenser to minimum capacity, set the renerator at 18,500 ke., and
adjust the shortwave oscillator trimmer. This trimmer is immediately in
back of the broadcast oscillator trimmer. Set the generator at about 17,000
ke., tune-in the signal and adjust the shortwave antenna trimmer for maxi-
mum response. This trimmer is mounted on the loop antenna.

NOTE: If considerable hum aDPpears when the penerator is connected as
described above use smaller condensers between the gencrator and the re-
ceiver. The best way is to use a 1:1 transformer to isolate either the receiver
or the generator from the line. The adjustments of this recciver are very
stable and no aligning should be attempted unless absolutely necessary.

ALIGNMENT PROCEDURE ] >

Turn the band switch to the Broadeast position. Detrola Table

Connect an output meter across the speaker voice coil. The volume control Model 3271, 7-tube,

should be set a few degrees from the maximum volume position. Use a 2-band  superhet.

weak signal from the generator: strong signals tend to cause improper receiver. Caution:

adjustments. Use no ground.
1.F. Alignment: Connect the signal menerator ground to the receiver ®

F SO
SEEETOR

VOLUAIE CONTROL
& OFF-QV SwrTCH

=

IS%ECW
& CSCILLATOR

ISTLAT, EXTET LA

p 4

Z ND-LET,

<P
= s 7S

EPVGT, ZNQ-DETECTOR,
AVE & ISTAF

BAND’
SWiTCH

LOOP ANTENNA

—ronEs
CORD

Chassis layout diagram showing locations of parts.

Z)
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” MODEL 432-A

The Outstanding Tube Tester Value . . . .
Checks all type tubes including Loctals.
Bantam Jr., 1.4 volt Miniatures, Gaseous
Rectifier, Ballast, High Voltage Series. etc.
Filament Voltages from 1.1 to 110 volts.
Direct Reading GOOD-BAD Meter Scale.
Professional-appearing case with accessory
compariment large cnough for carrying
Model 739 AC-DC Pocket Volt-Ohm-Milliam-
meter, thereby giving the serviceman com-
plete testing facilities for calls in the field.
. ... Model 432-A with compartment, Deal-
er Net Price . . . . $20.73. Model 432-A in
case less compartment . . . . $19.65. Model
739, Dealer Net Price . . . . $10.89.

WRITE FOR CATALOG—Scction [016 Collegs DOrlve

Most - Often - Needed

RADIO

DIAGRAMS

and Servicing Information

4 OUT OF 5 CIRCUITS YOU NEED
In theso easy-to-use complete manuals you have all the
diagrama you realiy need. Over B0% of the Ects you serv-
jce every day are included. Uso these tmportant, hint-
n.lvlnu. trouble-shooting clreunlts to make your job easler.
You must be satlsfied, or Your money back is guaranteed.

NEW (941 VOLUME

Let this Jatest manual give you all

Pt - Olos . Hoded

1941 1041 circults you will ever need, ine
troduce vou to new radio developments,

RAUIO hlclb yaulm an 'Ilel't‘rl Bor\-h.-llirg‘.mgni
cludes clear schemallcs, n n

BL“C‘R,;\”S nln.  ROrviee  hints, . _peaks, and
L o nire lists. Compiled by M. N. Beit-
an, radio eerviceman. authgr. teach-

B er. 192 pafes, 8ta x 11
inchos, Net onlv .o ceaavee .

1940 DIAGRAM MANUAL
Covers nll pobular models of 43 manufncturers for thia
Importunt radle Year, Datn on F.M., J-way potables. inter-
raing.” Service hints. allgnment sug-

mestlons. 417 modeis, 208 paRes. ... ... a

MOST-POPULAR 1939 SCHEMATICS
Another condtnsed manual of maost-popular diagrams you
need. Circult data. hints, and_ information nre time.savers
and meney-makers for you. Let these diagram manuals
fuide you to ensicr and faster service work. Diagrnms of
49 manufacturers. 192 paizes. 8% x 11 inches.

Net priee ... .-.- R L R g

1926-1938 MOST-SERVICED DIAGRAMS

The most papular manual of the series. WiN pav for disell
witli time saved the first diw of wse. 427 diacrams of
oat-acrviced radios needing  sCrvice every dnv. With
parts lists and allgnment  Information.
pagea. Large slze, Bi4 % 11 inches.
e 0 g NS m O v BV O O D U 0 s

SEND COUPON OR SEE YOUR JOBBER

SUPREME PUBLICATIONS. 3727 W. I3th St., Chicago, 111
Ship

the follnwing manuals

under monty hack fuarantee terms. 1 am  enclosin®
YT 11 , in full payment. Ship postpaid.
NAME: ..cvcuvaetvrnrrrnsacaccas- o PRI RC-0D {

(Writc address below and send this comner.)
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CHART INDICATING TELEVISION TUBE FAILURES

Tube and Function Picture
Raster, 1o piclure
1852 Modulator Picture

6J5 Distorted picture
Oscillator No picture
1852 No picture
1st Video LF.

1852 No picture
2nd Video LF.

GH6 No picture
Video Detector

and Clipper Picture**
6VGG No picture
Video, Qutput

1852 Picture**
Syne Separator N
6N7 Insufficient
Vertical Oscillator height

Out of frame

6F8G Insufficient
Vertical Deflection height
Amp.
6N7 Insufficient
Horizontal Oscillator width
6F8G Insufficient
Horizontal Deflection width
Amp.
879 or 2Y2 No picture
High Voltage Rectifier
5V4G No picture
Low Voltage Rectifier
1805—P4 Monientary
Picture Tube
Spot
Dull
0dd Size
1852 Picture 0K
Sound LF,
65Q7 Picture OK
Detector and
1st Audio Picture 0K
Picture 0K
Picture OK
6V6G Picture OK
Audio Output Picture OK

Sound Miscellaneous

Tube is microphonic, gray
bars appear when cabinet is
tapped, or when loud audie
_signals are heard

No sound

Sound OK

Sound OK

Sound OK

Sound OK

Sound QK
Picture synes slightly down
from top or up from bottom.
Picture may appear as
merely a horizontal line.
Picture may appear as a
vertical line.
Picture may appear as a4
vertical line.

Sound OK Centering controls have no
effect

No sound
Momentary picture, screen
blooms, picture disappears.
Yellow spot: burn, due
to operation at excessive
brightness.
Dull picture due to leng
use of picture tube.
Note: If faulty picture size
can not be corrected by size
or hold controls, look for
open connection from cable
to picture tube socket.

No sound

Microphonic

howl

No sound

Distortion

Noise in speaker

No sound

Weak, distorted

+This individual Chart applies to Andrea Radio Corp. teleceiver models, but the idea
may be applied to other teleceivers to suit.

**Syne. slipping.

Other Failures—If, after checking the tubes, reception of pictures or sound is not
satisfactory, go through the Sight and Sound Chart.

(Continued on facing page)

B ——

RADIO DEFENSE

Following is the text of a letter-carbon
received by Radio-Craft last month; pre-
sumably, the original was sent to Mayor
LaGuardia.

Radio-Craft has long held the opinion
that there is a great deal to be done toward
setting-up facilities for maintaining radio
transmitter and receiver operation under
emergency conditions which might interrupt
the regular source of power. The floods and
storms, which seemed to be especially preva-
lent last year, brought this situation forcibly
to the attention of many radio broadcasters,
etec. What do Radie-Craft readers have to
say in comment, on Mr. Slifer’s especially
timely suggestion?

The Honorable F. H. LaGuardia,
Mayor of the City of New York,
New York, N. Y.

Sir:

Our country is dotted with amateur

RADIO-CRAFT

radio “hams” who have excellent receivers
and transmitters also, these operators are
generally intelligent and of good character.
In an emergency these well scattered ama-
teur radio stations could maintain com-
munication with all sections of the country
even when all telegraph and telephone sys-
tems were disrupted; however, since this
amateur equipment is powered with “line”
current they too would be blacked out
unless they had a second standby source of
power available . . . such powerplants are
to be had and in the writer’s opinion should
be made available to the better stations
located in strategic spots. Also, all Army
units should be complimented with a list
of such stations, which would insure a coun-
trywide communication system even after
all “line” power failed.
Very respectfully yours,
W. J. SLIFER,
Faston, Pa.

for OCTOBER, 1941



(Continued from opposite page.)

SIGHT AND SOUND CHART

SYMPTOM o
Picture will not

hold vertical sync as possible.

REMEDY

Adjust vertical hold control. Do this with contrast control as low

Insufficient Signal: Antenna must be oriented, moved to more

favorable location, or raised in height, Ratio of signal to noise
may be too low. Increase height of antenna. If lead is over 100 ft.
long, goaxial cable may be required. Note: May be due to losses
introduced by antenna leads to other television receivers. Remove

such leads.

Interference: Ratio of signal to noise may be too low. See In-
sufficient Signal notes above.

Picture tears

Adjust horizontal hold control.

Interference: Ignition interference may cause tearing in all or
part of the picture,area. See Insufficient Signal notes above.

Picture shows hori-
zontal distortion
Picture is bhroken
by angular pattern
Picture has white
retrace lines

Adjust horizontal hold control.
Interference: See Insufficient Signal notes above.
Interference: See Insufficient Signal notes above.

Brightness control too high, contrast control too low.
Insufficient signal: If contrast control is at maximum eee In-

sufficient Signal notes above.
Transmitter adjustment is not correct.

Picture is distorted
by sound
Pictures
sound

without

side of the chassis.
Pictures and sound

Adjust trimmers A and E for minimum signal at 14.25 me.

Adjust trimmers B, C, and D for maximum audio output at 825
me, and check adjustment of Sound Sensitivity trimmer at the

As a last resort, after you have checked everything else, realign

weak R.F. plunger condensers.

MARINE USE OF RADIO

THE Communications Act contains specific
provision with respect to the employment
of radio for the promotion of safety of life
and property at sea, and the duty of en-
forcing the radio provisions of the Inter-
national Convention for the Safety of Life
at Sea adds to the Federal Communications
Commission’s responsibility in this field.

There are 2 general types of marine
radio services: ship radio-telegraphy, using
telegraph code signals; and ship telephony,
permitting voice conversation. The large
ships which are required by law to provide
radio facilities are equipped with radio-
telegraph equipment. However, the smaller
vessels which are not required by law to
be radio-equipped find it more convenient
to employ radiotelephony to communicate
with other ships and the coastal harbor
stations on land.

Licenses to operate ship radio stations are
issued by the Commission. At the present
time there are more than 4,300 outstanding
ship Tlicenses. Approximately one-half of
this number are issued to ship telephone
stations. Twenty coastal harbor stations
have been licensed to communicate with
ship telephone stations; four others are un-
der construction,

During the past 3 years the number of
ship radiotelephone licenses has increased
more than 3009.. Ship and shore telephone
radio frequencies are now active with trans-
missions to and from vessels navigating
the Great Lakes, the coastal waters, and the
inland waters of the United States.

The specific frequencies 2,738, 35,860, and
37,660 kilocycles are assigned to ship tele-
phone stations for communicating primarily
with other ship telephone stations. That
of 2,738 kilocycles is the one most widely
used at the present time. The ship-to-shore
frequencies are governed by the respective
frequencies of the individual coastal harbor
stations. Various frequencies throughout the
spectrum are assigned to ship radiotelegraph
communication, the frequencies 3,115, 3,120,
35,860 and 37,660 being used primarily for
contact with other ship radiotelegraph sta-
tions.

is limited to citizens. Heavy penalties are
provided by law for the operation of a ship
radio station by unlicensed personnel.

In the past the owners of small eraft had
been reluctant to use radio-telegraphy,
since a knowledge of the International
Morse Code is required for this type of
communication. With the advent of radio-
telephony these vessel owners have been
able to equip their boats with such-service
and act as operators themselves without
acquiring a working knowledge of the tele-
graph code. However, a person who holds
an amateur operator license only is not
permitted to operate any class of ship sta-
tion. Under certain conditions, the holder
of a restricted radiotelephone operator per-
mit may operate a ship radiotelephone sta-
tion. Adjustment of apparatus can be made
only by a licensed operator holding at
least a 2nd-Class Radiotelephone Operator
License.

The Commission maintains special marine
safety radio watches at Baltimore, Md.,
and Portland, Ore. These stations are
manned on a 24-hour basis by trained ex-
perts equipped with special marine receiv-
ers, auto-alarms, and frequency measuring
apparatus. Here observations and frequency
measurements are made regularly on all
classes of ship radio stations. A ship station
may have its frequency thus measured many
times a year, yet no report is made to the
licensee unless an off-frequency condition is
found to exist.

Under the law, all radio stations are re-
quired to give absolute priority to radio
communications or signals relating to ships
in distress, must not cause interference to
such calls, and must assist distressed ves-
sels as far as possible.

Detailed information about ship radio
service may be found in the following 3
publications obtainable from the Super-
intendent of Documents, Government Print-
ing Office, Washington, D. C., at the prices
indicated: “Rules Governing Ship Service”
(Part 8), 10¢; “Rules Governing Commer-
cial Radio Operators” (Part 13), and
“Study Guide and Reference Material for

.The privilege of operating a radio trans- Commercial Radio Operator License Ex-
mitting station aboard United Ltates ships aminations”, 15c.
RADIO-CRAEFT for OCTOBER, 1941
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’;OU‘ nJE clr.; MONEY!
RCP TEST INSTRUMENTS

MODERN, ADVAN

CED, LOW-COST

Get This
Signal
Generator
Only $25.95

Most economical, top-

quality oscillator on the mar-

ket today! Only instrument of its kind
that offers all the latest improvements
in circuit and mechanical design at
this low price, Extremely wide all-wave
coverage continuously variable from
956 ke. to 100 me. Accurately calibrated
direct reading. Output modulated or
unmodulated at will. Effective accurate
attenuation. Highly attractive appear-
ance. Everything, in fact, that a fine
signal generator ought to be, except
costly. You need such an instrument
now—get it today! A.C. oPerated.

FOR ALL TUBES!
DYNOPTIMUM
Test Circuit J
Special $17.95

Tests new_mininture and

Bantam, Jr., tubes and all other nhew
and old receiving tubes as well as all
ballast tubes. Provides for tubes up to
full line voltage. Tests at RMA speci-
fied plate voltages and loads. Hot inter-
element short and leakage test between
all individual clements. Hot cathode
leakage test. Noise test—indicates noisy
tubes that would otherwise test “good.”
Spare socket for future tubes with new
base arrangements. Adjustable for all
line voltages 105-135 with line voltage
indication directly on meter. Direct
reading. Counter model. complete.

See your RCP dis-
tributor at once or

RADIO CIT

PRODUCTS COMPANY, INC.
88 PARK PLACE ¢ NEW YORK, N. Y.

EVERYTHING
IN RADIO

" This big book serves your
entire needs. I includes sats,
parts and supplics, public ad-
dress, amateur equipment, test- I
ers, kits, fluorescent lighting.
Nationally known favorites at l
, lowest possible prices. Write

\ toda¥ for your copy of this /

BIG FREE
. _CATALOG _.

BURSTEIN- APPLEBEE COMPANY

1012-14 McGEE STREET, KANSAS CITY, MISSOURI)
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OPERATING NOTES .

Because the Notes printed below are exceptionally good, submitted by a to;p “notch &
Service Engineer of recognized repute, this month’s entire “‘Operating Notes” depart-

Teouble in . . .

. CROSLEY 148

A common complaint, in this and others
of this general type of Crosley receiver, was
a low-frequency hum at the lower end of
the dial. The only necessary repair is a
complete alignment after which it has been
found helpful to melt a little wax onto the
hexed nuts of the trimmers to prevent them
from coming loose when the set is acci-
dentally jarred.

JOHN ANTUL,
Saxonville, Mass.

. CROSLEY C-597-B
Intermittent and noisy. Replace the 0.006-
mf. bypass condenser from plate of 25A6 to
30-mf. electrolytic condenser. Replace with
standard-make 1,000-volt condenser. This
also applies to many other Crosley models,
as the A-266, ete.

. RCA 14BT.1—14BT-2—14BK

Regeneratlon, whlstles, noisy reception.
The grounding ﬁnger for the shield of the
1N5GT may be corroded at the contact of
the base pin, No. 1 pin on the tube socket,
which grounds to the chassis. Use a hot iron
on the contact, even though it may look like
a good connection.

. . WESTINGHOUSE 209

Inoperative. Obvious conclusion on pre-
liminary analysis—dead output transformer.
Upon complete circuit analysis, the 1,900-
ohm speaker field coil frequently is found
open. The field coil on these sets is also
used as a choke for the filter condenser sys-
tems. See part No. SA-107358 (Gernsback),
“Official Radio Service Manual,” Vol. 7, pg.
732.

. ZENITH 5805

Whistles and distortion. Shrill whistles
upon turning the volume control, and dis-
tortion of cleetric eye tube, is nearly always
caused by a shorted 16-mf. electrolytic con-
denser.

. NOTE TO SERVICEMEN NEW TO THE
GAME
All often-serviced vadio sets.—When re-
pairing receivers that have been “repaired”
—or I should say made to work—by some-
one who is a handyman on a farm or factory
somewhere, and has read a book on radio
service, check for wires in unsuspected
places. that have been cut and just wound
together without the benefit of a tight-
soldered connection. This one little bungling
job will cause you plenty of headaches if
you aren’t on the lookout for it. I know,
as I was a victim of a screwdriver and pliers
man.
Eowarp J. WELLS,
Welis Radio Service,
Pennsgrove, N. J.

. PHILCO 54

Fading can usually be traced to the cou-
pling condenser opening. This should be re-
placed with a Philco part, as the block con-

216

ment has been devoted to them.

BERTRAM M. FREED

SERVICEMEN—

What faults have you encountered in
late-model radio sets? Note that Radio-
Craft will consider your Operating Notes
(they need not be illustrated} provided *
they relate to CHARACTERISTIC (re-
peatedly encountered) faults of a given
set model. Payment is made after publi-
cation of the Operating Notes.

tains a small, essential mica condenser as
well as an odd-value coupling condenser.

. RCA-140

A raspy and noisy sound is often due to a
defective output transformer. The 53 in the
output of this set delivers quite a bit of
power and the manufacturer’'s part seems
inadequate. Mount a heavy, replacement
output transformer on the loudspeaker in-
stead of on the chassis.

. RCA K-80
The oscillator coil for the broadeast band
is grounded to the mounting foot of the
coil, This lead breaks off, causing the set to
go “dead.” Tt ecan be repaired quite easily
by removing the coil and resoldering.

. ZENITH A.C./D.C. MODELS

Speaker field burns out. A number of
1940 Zenith sets using a 25Z6 as a voltage
doubler, and equipped with a 600-chm speak-
er, were rewired by Zenith to A.C./D.C. The
speaker is connected from “B+" to ground
and after a couple of months burns-up. The
remedy is to either replace the speaker with
one of proper field resistance, or to use
same type of speaker and connect 750-ohm,
20-watt resistor in series with it to ground.

. RCA-78 WITH NOISE SUPPRESSOR

This set goes dead and will only play if
the type 56 tube is removed from its socket.
The fault-lies in the 3rd I.F. transformer.
When no signal is applied to the 55’s grid,
the tube draws the maximum amount of
current. The cathodes of the types 58 and
55 tubes are common. Therefore, if no signal
is applied to the b5, the LLF. tube is biased
to cutoff. A defective 3rd L.F. will give the
same effeet even when signal is present. If a
replacement cannot be secured, the suppres-
sor-grid cirecuit may be eliminated.

. PHILCO PT-28

Low-frequency oscillation in this set may
be traced to a defective I.F. transformer.
When replacing, dress the I.F. leads or the
set will not align.

RoBerT KANE,
Central Radio,
New York, N. Y.

....PHILCO 818K CAR RADIO
Intermittent reception. This trouble has
been traced to the Local-Distance switch
mounted on the control head. Replace the
switch, or if not needed, ground the open

RADIO-CRAFT

end of the b500-ohm resistor located in
the Set. This resistor is tied to the cathode
©of the type 76LF. tube.

. PHILCO 41-285

A rumbling noise emanating from speaker,
and more noticeable when walking acress
the floor or when jarring the set, sometimes
may be traced to the 1st LF. transformer.
Resolder both ends of the small mica con-
denser located in the shield with the LF.
transformer.

. PHILCO 408-P, 625-P, 429-P, 623-P,
609-P, 610-P, 611.P, 616-P
Complaint: (1) reproduction of record-
ings is flat, no noticeable bass, and no
volume. All these models are equipped with
photoelectric reproducers. Adjust the light
hean: control padder for best tone, volume
and brilliance of light-beam in the tone arm.
The padder is located on top of the chassis,
near the tuning condenser.

Complaint: (2) phonograph reproduction
is “fuzzy” and “jittery.” Adjust the posi-
tion of the lightbeam on the photoelectric
cell. The beam should be vertical, with half
of the light on the cell and the other half
on the border of the cell. The adjustment is
located on the side of the pickup. If the
above does not cure the ailment, replace
the mirror assembly.

.. .. PHILCO 39-1i7, 1i8, 119, 396, 7,
39-30, 35, 36, 39.17, 19, 25

(1) The bias resistor, in the high-voltage
center-tap to ground, sometimes burns-up.
To affect a repair, dismantle the power
transformer and replace all leads with a
better-insulated type, or use a good gradc
of spaghetti over the present leads. The
original leads are rubber-covered and are of
the type that after being in use for a while
are inclined to dry up and shed their rubber
insulation, this in turn leaves a bare spot
which naturally shorts to the case of the
power transformer.

+ -+« PHILCO 37.640

Complaint: no volume; stations weak.
Replace the 0.05-mf. A.V.C. bypass con-
denser in the R.F. stage.

. MIDWEST 12-TUBE TABLE MODEL
{No model number)
Complaint: drifts. Replace the 25-mmi.
mica condenser across the 600-kc. padder
with “silver mica” type of the same capacity.

. WURLITZER 315, 416, 616, 716 & b16A

Excessive bias on the type 45 output tubes.
Replace 5,000 chm 10 watt resistor running
from center tap of driver transformer to
ground with one of like value. If no bias is
available check resistors running from plate
of bias rectifier 45 to center tap of driver
transformer. No. 1 resistor tied to plate of
bias rectifier tube type 45 is 2,000 ohms,
10 watt and No. 2 resistor tied to No. 1
resistor is likewise 2,000 ohms, 10 watts.
Check bias rectifier tube.

{Additional Operating Notes on Page 217)
OCTOBER, 1941
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OPERATING NOTES

. PHILCO C-1808, C-1708
CAR RADIOS

Intermittent reception. Replace R.F.
coupling condenser. This condenser is part
of the R.F. coil assembly part No. 65-0421.

WaLTER FERNALD,
Service Manager,
Flack's Appliance Shop,
Brady, Tezas.

. PHILCO 620 CODE NO. 12!}

This set oscillates at high level! of the
volume control and works perfectly right
below normal setting. The trouble is an open
filter condenser from B plus to ground com-
mon to the plates of the R.F. tubes.

. PHILCO 800 CODE NO. 122 AUTO
RADIO

Noisy or erratic operation of this model
is traced to a faulty tapped volume control
with switch. Replace the entire unit with
standard replacements.

Also distortion and intermittent signal
output in this set is caused by an open-
circuiting defective coupling condenser to
the grid of the 75 tube. Where the signal is
still distorted and weak, change the high
frequency by-pass condenser at the diode
return.

. EMERSON BL210

Set dead. The trouble was an insulation
break-down of the high voltage secondary
layers of the Power Transformer short-
circuiting several of its layers, causing the
output voltage to swing below the average.

Rewind or replace the whole unit.

Identical complaint on some equivalent
models is traced from one section of a filter
block in a tubular form shorted. This is a
‘dual unit Part No. 3RC318A.

E. AzPa,

15 Mango Road,

Sn. Francisco, Quezon City,
Philippines

. RCA U-40

The pushbutton tining mechanism of this
model may be found difficult to operate or
fail to function completely. This condition
in many cases may be caused by the entire
chassis dropping down from its original
position in the cabinet.

To correct this, simply loosen all three
mounting screws holding the chassis in place
so that the entire chassis can be pushed up
again as far as possible and held in position
until the three mounting screws are retight-
ened so the chassis will not slip down.

. CADILLAC C-8 AUTO RADIO

When one or more of the pushbuttons
stick or fail to return to their normal posi-
tion when an adjacent pushbutton is de-
pressed, remove entire unit of seven push-
buttons from dash and inspect slots on each
side of individual catalin pushbuttons to
ascertain if any of the small polished ball
bearings are missing from these slots or
“ball races.” Before replacing missing bear-
ings rub a light fiim of machine oil in slots
and on sides of pushbuttons.

When unit has been replaced on dash all
pushbuttons will then operate freely.

. SILVERTONE 4120

When reception is weak and distorted,
much time will be saved by first tracing blue
lead between first I.F. coil and plate of
mixer tube. This lead may be found jammed
between underside of chassis and corner of
bracket supporting pushbutton assembly,
causing insulation on wire to be cut through
there by grounding plate circuit.
RADIO-CRAFT
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LEARN BY DOING!

A NEW BASIC COURSE OF
INSTRUCTION ON PRACTICAL WORK

RADIO LABORATORY
JOB SHEETS MANUAL

“Written for practical instruction from the dual vantage
points of teacher and
RADIO-CRAFT)
The manual contains 24 practical radio projects arranged
to explain and illustrate the fundamentals of radio, with
definite layout instructions. It consists of about 80 pages.
wire bound, with over 100 illustrations,
adapted for school laboratory work of a basic course in
Practical Radio. An educational discount of 207
on orders of six or more. List
Caples Available to Instructors for 10-Day Approval

SYMBOL CHART, including the Continental Code, and
Resistor and Condenser Color Codes.

you wish a copy of the manual sent to you C.0.D. You
pay the balance, plus a small Post Office collection charge.

by Sol D. Prensky

technician,'” (Review Section of

It is especially

Price $l 080

‘Write for Circular RLJ, and obtain s compli-
mentary copy of n comprehensive RADIO

. PHILCO 37-116 CODES [21-122

When magnetic tuning is found inopera-
tive, and the rest of the set checks OK,
check mixer tube to be certain it is a
6L7G and not a 6J7G or 6N7G as the writer
has found on several occasions.

Magnetic tuning will not function unless
the proper pentagrid mixer amplifier tube
is used.

. DODGE-PHILCO 1940 AUTO RADIOS
Manual tuning inoperative. Pushbutton
tuning OK. Due to flexible shaft breaking
at tuning knob end fitting because original
flexible shaft was cut too short causing an
abrupt angle at knob fitting.

To overcome this trouble cut replacement
shaft approximately %" longer than eriginal
shaft. This will allow more play in shaft
when it is rotated.

. BUICK 980535

Intermittent reception when installed in
car, but when removed to bench tests and
operates OK.

As this model uses dual speakers, inspect
leads from external speaker to five prong
speaker plug for defective soldered connec-
tions. Resoldered connection usually elimi-
nates this trouble.

Because the voice coils of both speakers
are connected in parallel to tap on output
transformer through a common lead, an
open circuit in this lead will cause both
speakers to become inoperative simultane-
ously. '

. BUICK 980526

’Vhen the complaint is very weak recep-
tion of both distant and local stations, con-
siderable time will be saved by checking the
resistance of the volume control, which
invariably increases in value as much as
5 megs.

Replace with a reliable 1 meg. tapped con-
trol which will not be readily affected by
the extreme temperatures associated with
most auto installations.

F. J. PROSSER,

10203 Parkview Ave.,
Garficld Heights,
Cleveland, Ohio.
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A.—The front appearance to Mr,

Prewitt's complated Channel Analyzer.

B.—A looking-down view showing the fop-of-chassis parts placement.

A SIMPLIFIED CHANNEL ANALYZER

The following article presents the details of a Channel Analyzer of simplified design that
results in quicker service work and lowered construction cost. These all add up to
« piece of test apparatus many Servicemen will be glad to add to their complement

need of some form of a Channel
Analyzer in diagnosing receiver troubles,
particularly those troubles where noisy
or intermittent conditions were present in
the set. Also one of these instruments is a
convenient neans of determining the quality
and quantity of signal at a particular point.

THE writer has for some time felt the

WHY STAGE GAIN

One thing not felt necessary however was
the determining of the c¢xact gain of dif-
ferent R.F. stages by measuring the exact
R.F. voltages present at different points.
This measurement of stage gain is all vight
for the sct designer but for the Serviceman
it 1s practically uniecessary and ean waste
w lot of time.

If an R.F. stage is properly tuned and
shows a reasonable amount of gain to the
ear it is practically always doing its job in
a satisfactory manner. Even if it were off
a little it would he hard to tell it because
the service notes on most sets do not give
stage gain. The absence of this feature also
simplified the construction and reduced the
cost of the Analyzer here described, and so
it was left off until a greater need for it
was felt,

In view of the limited functions desired
and also the price of commercial models it
was decided to dig down in the junk box and
see what could be put together. An audio
amplifier complete with power supply was
already built, so the I.F. and R.F. channels

were built right on the chassis of the audio |

amplifier. Of course, additions like this do
not make for symmetrical panel assemblies,
but it works and is inexpensive, so the goal
was achieved.

The most important things to find arve
the coils. The junkbox will usually produce
a couple of good-quality broadeast-band
coils but the LF. coils are harder to find.

It was found that by taking a Miller No.
X727RF ecoil and shorting-out the pie wind-
ing furthest from the primary that the coil
would cover the required band of 170 to
475 kc. It is easy to short-out this pie be-
cause the 3 pies are well separated so that
the wire can be easily fished out and cut.
Care must be exercised to sand the ¢namel
off the Litz. wire without breaking any of
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of test equipment.

D. H. PREWITT

the small, individual wires making up the
whole. The R,F. coils used (see List of
Parts) have good gain and a flat response.
These coils covered a band of 500 to
1,500 ke.

The tuning condenser is a standard broad-
cast type. A 3-gang condenser was used be-
cause it was desired to do a little experi-
menting with 2 and 3 tuned stages. An
extra tube socket will be seen that goes
with the extra tuning condenser. The tuning
condenser is mounted on rubber by putting
rubber grommets through the chassis mount-
ing holes, then fastening spade bolts with
washers on each end through these grom-
mets. The tuning condenser is fastened to
the spade bolts with self-tapping screws.
The dial is mounted on the tuning condenser
and is free to move with it. This rubber
mounting may not be necessary but it is

easily arranged and certainly doesn’t hurt
anything. =

The gang switch composed of sections
Sw. 2, Sw. 3, Sw. 4 and Sw. 5 was salvaged
from an old Midwest receiver. It has plenty
of extra points on it so that shortwave coils
can be added if desirable. Sw. 6 is a jack
switch and is operated when the audio lead
is plugged into the jack. Condenser C2 is
used as an additional.attenuator to aid R3.

TEST LEADS

The test leads are made out of erystal
microphone cable using the tips and handles
of an old pair of test leads. These handles
are made out of hollow fiber about 4 ins.
long. The condenser, C1, is contained inside
the hollow tip of the R.F. lead. This con-
denser is made as follows.

The R.F. Lead.—First a picce of hollow
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metal tubing about %-in. long that will fit
inside the hollow fiber tip is found. An old
spacer can usually be found that will do the
Jjob. A piece of spaghetti is cut to the exact
length of this spacer and slipped inside of it.
A %-in. 6/32 bolt with an insulating washer
on each end is then slipped inside the spa-
ghetti, and then tightened.

The shielding is then cut back about an
inch on the microphone cable and the
center wire is soldered to a thin soldering
lug that will fit inside the fiber tubing
between the spacer and the fiber tubing.
The fit ‘must be rather snug. The parts
are now assembled as shown in the diagram
with the lug squeezed firmly between the
spacer and the fiber tubing.

The microphone cable is anchored in the
other end of"the fiber handle by tapping a
hole and se¢rewing a set-screw against the
cable, using a small flat piece of metal as
a shield to prevent the cable insulation
from being punctured.

The A.F. Lead.—The audlio lead is made
the same way cxcept that the end of the
cable is soldered directly to the regular tip
instead of to the case of the improvised
condenser. Both leads terminate in shielded
plugs.

ALIGNMENT

After all the connections have been sol-
dered and the voltages tested, the R.F. lead
is plugged-in and connected to a service
oscillator. The analyzer band switch is set
for the Broadcast Band and the oscillator
is tuned to 1,500 kc. The trimmers on the
tuning condensers are then lined-up, using
the least capacity of the trimmers that will
achieve the desired effect. The analyzer is
then switched to the I.LF. Band and the
oscillator tuned to 450 ke. Trimmers Cl16
and C17 are now lined-up. If the R.F. tip
is held between the fingers, local broadcast
stations should come in with good.volume
if the unit is working properly.

The dial is one of small size, with 270°
rotation, that happened to be lying arourd.
The original dial scale was removed and
a piece of good-grade white drawing paper
cut to the same size and inserted. Using
the service oscillator again this was directly
calibrated from 500 to 1,500 ke. on the
broadcast and from 170 to 575 kc. on the
LF. band.

A small 3-inch P.M. speaker is mounted
in the right-hand corner of the cabinet. In
using the analyzer for “fading” sets, 2
different points can be checked at the same
time. The: R.F. prod is hooked to the point
which it is desired to check, then the atten-
uator, R3, is adjusted so that the “eye”
gives. a good deflection. Then R12 is ad-
justed until the eye just closes; if the
signal then changes, the deflection of the
eye will easily be seen. The eye will then
check the R.F. or IF. channel for any
{fading or change in the signal strength.
The audio prod is hooked to the point in
the audio system to be checked and any
change in audio signal strength will be
noted in the speaker. If it is desired to
check the quality of the R.F. or LF. signal
the audio test lead plug is pulled out and
the signal can be heard on the loudspeaker.

The .chassis is 6” by 10” by 2%”. The
cabinet is 7” by 13” by 7%” made by
Hadley. Its catalog number is RB 13.

LIST OF PARTS

RESISTORS

Two I.R.C., 0.25-meg., %-W., R5, R13;

One 1.R.C, 300 ohms, 1 W., R2;

One L.R.C, 5,000 chms, type 11-114- volume
control (with switch), R3;

One L.R.C., 25,000 chms, 1 W., R10;

One LR.C, 0.75-meg., %-W., R6;

One I.R.C., 1 meg,, type 13-137 volume con-
trol, R7;
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One LR.C,, 10 megs., % -W., R8;

Two I.R.C., 0.5-meg., % W., R1, R14;

One I.LR.C, 250 ohms, 3 W., R9;

One LR.C,, 10,000 ohms, type 11-116 volume
control, R12;

Two L.LR.C,, 1 meg., %-W., R4, R11.

CONDENSERS

One special Condenser to be built, C1 (sce
text);

Five Micamold, 0.01-mf., 600 V., C2, C7, C8,
C9, C16, type 310-46; ]

Two Micamold, 0.1-mnf., 600 V. C3, C4,
type.310-64;

Two Cornell-Dubilier, .0001-mf., mica, type
1W, Cbs, Cs;

One Cornell-Dubilier,
SM-6D6, C11;

One Cornell-Dubilier,
SM-6S5, C12;

One Cornell-Dubilier,
BR-102, C10;

Three Cornell-Dubilier, 8 mf., 450 V., type
BR-845, C13, C14, C15;

Two Mallory, 3-30 mf., type BT967, C16,
C17.

.006-mf., 600 V., type
.06-mf., 600 V., type

10 mf., 25 ¥, t)l’pe

TuBES

Two Tung-Sol 6SK7GT, V1, v2;
One Tung-Sol 6SQ7GT, V3;
One Tung-Sol 6V6GT, V4,

One Tung-Sol 6E5GT, V5;

One Tung-Sol 80, Vs6.

MISCELLANEOUS

One Thordarson transformer, type T-70R20,
Tse;

One Oxford speaker (with transformer),
type 3ZMP, T5;

Two Miller R.F. transformers, type 242
R.F, T2, T4; '

Two Miller R.F. transformers, type X727
R.F. (for LF. stages; sece text), T1, T3;

Four octal tube sockets, wafer type:

One 4-prong tube socket, wafer type;

One S-prong tube socket, wafer type;

One dial, such as Crowe Midget De luxe;

Five bar knobs;

Two Thordarson chokes,
.T47C07, Ch.1, Ch2;

One small knob for dial;

One Bud jack, open-circuit, type 1324;

One Bud jack, single-closed circuit, type
1325;

One 2-gang tuning condenser
Meissner, type 21-5229;

One rotary switch such as Meissner, type
24-9202;

One rotary switch, S.P.S.T., Centralab No.
1462;

Two phone plugs such as Bud, type 282;

Six ft. erystal microphone cable;

Two test prod tips; or 8 ins. of %-in. dia.
fiber tubing;

One cabinet, Hadley type RB14 (with chas-
sis);

Hardware, screws, etc.

= —

ANOTHER F.C.C. HEADACHE!

To a woman who wants to be guest on
the “I'm an American” program, the Com-
mission reiterates that it is without author-
ity to put anybody on or take anybody off
the air; that such determination rests with
the individual broadeast station. The same
explanation is given to another woman who
would force radio stations to use a partic-
ular song, and to a Dayton listener who
protests rendition of classical music in
syncopated style, and to a citizens' group
which adopted a resolution favoring *less
time for broadcast programs of an .emo-
tional nature and more time for programs
with constructive and educational features.”
In the case of letters objecting to particular
programs the Commission suggests that such
comments be transmitted directly to the
station involved.
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SECTIONAL

“STOCK BOY”
- CABINETS

HELP YOU SELL

As Needed
\(—;—/ﬂ;—m—.‘/

Introducing the new Sylvania Add-a-Unit
“Stock Boy"'—custom built for radietube
merchandising. You can—

Add shelf sections as needed.

Dress up your store.

Stock tubes for easy accessibility. Elimi-
inate expensive store layout changes in-
curred by built-in shelves.

Heavy gauge steel . . coated with rich
olive enamel . . surface will not crack,
peel or chip . . all joints welded . . light
weight.

Each shelf holds from 70 to 140 (one row
deep) tubes, or as many as 420 tubes by
using the full capacity of the shelf.

Ask your jobber how you can get them.
Sylvania Set-Tested Radio Tubes

HYGRADE SYLVANIA
CORPORATION

EMPORIUM, PA.
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These 3 photos help illustrate the scope of the acti
munications Commission. From Washington its long

vities of the Federal Com-

arms reach to every point

within its domain, throughout the United States and its possessions. Individually,

these photos show: A—Operating position for a ship monitoring_station. The

picture shows frequency measuring and recording equipment. B—Typical Com-
*

mission monitoring equipment. This type of ap|
radio signals and measuring their characteristics. C—Radio direction finder in-
stallation in an automobile. Here the Commission inspectors are shown findin
a bearing on a radio transmitter installation. Recent newspaper items have tol
how the F.C.C. has caught many operators.of illegal transmitters red-handed.

paratus is used for intercepting

POLICING THE KILOCYCLES

Though highly complicated to th
Communications Commission in policing the ether lanes,
nection with National Defense, is familiar to radio engineers.
seription of the F.C.C.s activities, as now aug
have been made upon it, which this article prese

mented by the new
nts, but also the more technical engi-

e layman, the technique employed by the Federal
now a 24-hour duty in con-

It is not only this lay de-
demands which

neering techwique which is here reviewed. Technicians viewing the F.C.C. with an

eye to employment may

trols the ether, it is first necessary to
know WHY this is done.

To begin with, the ether highways
have their own particular traffic problems,
Their increased use has made them as con-
gested as much-traveled land highways. So
it ‘is essential to have traffic regulation on
both.

Consequently, the various types of radio
transmissions are assigned particular ether
lanes in which to travel. If one signal strays
over its assigned “white line” there is col-
lision with and confusion to other services.
Likewise, if a transmission appears in the
ether paths without identifying call letters
it is as quickly spotted as any auto without
license plates trying to traverse a land high-
way.

The Commission polices this ether traf-
fic mainly through primary Monitor Sta-
tions. These stations are really “listening
posts’” which; because of their geographic
jocations, can “hear” over the entire nation.

TO understand HOW the Commission pa-

MONITORING FOR DEFENSE
“Monitoring” to see that radio transmis-
sions obey ordinary ether traffic rules has
been a practice since the early days of radio
regulation. However, normal functions of
the Commission have now been augmented
to meet national Defense requirements. This
supplemental domestic duty is in charge of
F.C.C.'s National Defense Operations Sec-
tion, which was established July 1 of last

'year. Existing monitoring facilities also re-

cord foreign shortwave broadcasts for a
special Commission unit, which translates
and analyzes the programs so intercepted.

Each F.C.C. monitoring station, in effect,
patrols a particular ether “beat.” Oftentimes
such a station will itself spot an unlawful
transmission. At other times suspicious sig-
nals are reported by broadcasters and other
licensees—often by amateurs, including the
transmitting “lhams,” who do an ecxcellent
job of policing their own bands.
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No signal is too weak for a monitoring
station to pick up and record. When a
strange or “reckless driver” is detected on
the ether lanes, *direction-finding” appara-
tus is called into play to trace the culprit.

Sometimes 3 or more stations will collabo-
rate in thus getting a bearing on the suspi-
cious signal. Their beams are plotted on a
map. Eventually and inevitably 2 lines will
cross. This point, or “fix,” marks the gener-
al location of the sending set under surveil-
lance.

The final task of running-down the of-
fender is performed by F.C.C. monitoring

officers. Such men,, highly skilled in radio-

engineering and radio operation, are as-
signed to monitoring units dispersed strate-
gically throughout the United States and its
possessions. For obvious reasons, locations
of such auxiliary “ears” are not made public.

These monitoring posts are provided with
automobiles, to all external appearances or-
dinary cars but which are fitted with the
latest and most efficient type of detection
equipment. Included are direction-finders,
allwave receivers, and recorders. All this ap-
paratus can be operated from the car's bat-
tery while the auto is in motion or, upon
being removed from the machine, from the
power supply of a dwelling, tourist camp,
store, etc.

Operation of the mobile equipment fol-
lows much the same procedure employed by
the monitoring stations in the first instance.
Directional beams finally “fix"” at the exact
location of the transmitter in question. Even
if the hunt narrows to an apartment house,
hotel, or other large building, an F.C.C. of-
ficer can, by using a device concealed in his
hand.or in his pocket, proceed from floor to
floor, and from door to door, and so deter-
mine the exact room in which the illegal
equipment is being used.

Thus, as George Creel commented in a
recent issue of Collier's, “the Federal Com-
munications Commission has worked out a
system by which it polices the ether as. me-
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find. this article enlightening.

thodically and efficiently as a policeman pa-
trols his beat.”

THE 24-HOUR WATCH

The establishment of the special National
Defense “Listening Posts” to record, trans-
late, transcribe and analyze foreign short-
wave broadeasts was undertaken by the
Federal Communications Commission in co-
operation with the Defense Communications
Board.

This 24-hour watch for subversive and
other pertinent radio propaganda from
abroad, set up at primary monitoring sta-
tions strategically located throughout the
United States and its posscssions, requires
a picked force of 850 technicians, transia-
tors, clerks, propagande analysts and other
experts who work in 8-hour shifts to keep
abreast of all overseas emisgions which may
involve propaganda intended for persons in
this country or neighboring countries. Such
continuous listening is mecessitated by the
differcnce in time and propagation charac-
terigtics of international broadcaats. The lis-
teners and analysts pay porticular atten-
tion to voice broadcasts, including news-
casts, specches, announcements and playlets,
as well as some musical programs.

After being recorded in the field, all this
material is coordinated and s8tudied at
Washington. The extent of the work in-
volved 18 indicated by the fact that it ve-
quires an average of 7 hours of translation
and trangcription to fully process I hour of
recorded material, It is necessary to record
and analyze matter of which 75% 18 in lan-
guages other than English.

This necessary step to deal with vital na-
tional Defense problems developed by radio
is taken on recommendation of the Defense
Communications Board, as approved by the
President and the Bureau of the Budget. It
has a high degree of cooperation from other
Government agencies, which want to be
correctly informed on the extent and charae-
ter of foreign-broadcasts reaching this coun-
OCTOBER, 1941
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try. Broadcasters and private propaganda
analysis organizations are cooperating in
this patriotic endeavor to keep the Govern-
ment fully informed on the situation in the
air.

ADDITIONAL DUTIES

Under this expansion program, which re-
quires 24-hour surveillance of all communi-
cation channels, inclusive of broadcast and
other radio transmission, preceding radio
monitoring facilities were supplemented
with 10 primary long-range direction-find-
er stations. These stations determine the
bearings ¢f unauthorized or otherwise sus-
picious communications. The mobile equip-
ment, which includes direction finding ap-
paratus, traces the origin of such trans-
missions.

In addition to increased monitoring duties,
the Field Division is now required to watch
radiotelegraph and radiotelephone circuits
for superfluous signals, record same, and
translate foreign language broadcast mate-
rial. It must also make certain of the citizen-
ship of several hundred thousand persons
now charged with the responsibility of com-
munications, as well as of their immmediate
families. This figure covers about 100,000
licensed radio operators, including ama-
teurs; a like number of cable and wire op-
erators, and other employees such as those
of broadcast and other radio stations. It is
necessary to know more about the private
communications employees who daily handle
official dispatches and other Government
messages.

Another emergency task is the guarding
against the possible misuse of electrical ap-
paratus, including diathermy devices (now
employed in many thousand offices of physi-
cians), as transmitters in a8 manner which
might jeopardize the nation’s security. Still
another undertaking is to keep tab on pos-
sible use of transmitters which have been
manufactured but not sold or licensed for
authorized communication purposes.

The Commission previously operated 7
monitoring stations, in various parts of the
country, largely devoted to making routine
measurements of frequencies and determin-
ing the quality of emissions, as well as spot-
ting interference. In the course of such
work, they observed unlicensed operation
incidentally. However, these monitoring sta-
tions as then manned and equipped could

.not cope with the additional work.

Congress recently authorized a new moni-
toring station for Massachusetts, but this is
to relocate and improve the existing one.
The new bases for mobile operation are be-
ing established at strategic points through-
out the United States and its possessions.

Routine functions of the Field Division,
which previously numbered less than 200
persons, embrace inspection of all classes of
stations licensed by the Commission, and the
issuance of licenses; investigation of com-
plaints of interference and illegal opera-
tion; conducting field strength surveys and
analyzing signal characteristics; inspecting
ship and other marine radio stations, and
general regulatory supervision.

During the last fiscal year the Commis-
sion investigated move than 1,000 eomplaints
of unlicensed operation, and the number of
cages pressing for {nvestigation is growing
under the present situation. Expericnce
gained in past investigation of wunlicensed
stations, particularly in the use of the ultra-
high frequencies, has demonstrated the ad-
vantage of an inter-radio communication
system for the purpose of synchronizing
operations and exchanging intelligence. The
new primary monitoring stations and mobile
unite will be equipped with transmitters and
receivers so as to be able to more quickly
run down unlawful operation.

Since the Commission is under Civil Serv-
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ice, the additional personnel has come and
will come from those rolls.

The following, more detailed desecription
of the activities of the F.C.C., by supple-
menting the above outline of the augmented,
Defense monitoring program, presents the
picture as it was up until the inauguration
of this program, when the ether lanes were
patrolled by only 26 offices located strate-
gically throughout the United States and
its possessions, augmented by 7 monitoring
stations—at Atlanta, Baltimore, Boston,
Grand Island, Nebr.; Great Lakes, Ill.;

‘Pedro, Cal.; and Portland, Ore.

ROUTINE ACTIVITIES

The monitoring stations, in general, do
not participate in the investigation of “pi-
rate” or other unlicensed stations other than
to report and record their signals as proof
of operation. This task is performed mainly
by inspectors.

The (then) 115 inspectors in the Field
Division are radio engineers, selected
through Civil Service competitive examina-
tion, and, in addition, are capable radio op-
erators, many having had previous experi-
ence in maritime, aviation, and other com-
munications services. They are familiar with
the procedure employed by authorized sta-
tions, including the military, and this as-
sists them in uncovering illicit operations.

Besides investigating unlicensed stations,
these experts inspect all classes of radio
stations—Broadcast, Police, Ship (domestic
and foreign), Amateur, Aviation, and Tele-
vision; examine radio operators for various
classes of licenses; monitor radic transmis-
sion for adherence to frequency, quality of
emission and compliance with prescribed
procedure; and, investigate complaints of
interference to radio reception.

The Federal Communications Act specif-
ically prohibits the transmission of informa-
tion concerning lotteries and other similar
schemes. Licenses have been revoked for
using obscene and indecent language on the
air. Certain  announcements are required of
broadeasting stations, including identifica-
tion. The law prohibits the transmission of
false distress signals and the rebroadcasting
of certain programs, except with authority
of the originating station. A certain radio
station was reprimanded recently for in-
tercepting, decoding, and broadcasting se-
cret radio communications of the British
and German governments, in violation of
the Federal Communications Act and treaty
obhgatlons Also, there is definite provision
in the Act requiring regulation by the Com-
mission “for the purpose of the national
defense.”

Though highly technical to the layman,
the apparatus and technique employed by
inspectors are well known to radio engi-
neers. Advantage is taken of certain fac-
tors such as the directive properties of an-
tennas, attenuation of field intensity with
increased distance from the transmitting an-
tenna and skip distance phenomena.

In many cases of unlicensed operation in
the broadcast band from 550 to 1,600 kilo-
cycles the inspector gains his information on
the basis of complaints of broadeast listen-
ers, particularly the ardent DX’ers, who are
constantly striving to identify foreign sta-
tions and are quick to note appearance of
a strange station in the band.

Frequently, an unlicensed station operat-
ing in the amateur “ham"” bands first comes
to the attention of an inspector when in-
vestigating a complaint of interference in
the home of a broadcast listener by recog-
nizing the mterfercnce as originating from
key clicks in a telegraph transmitter even
thoup:h the frequency of operation may be
in a band many kilocycles removed from the
broadcast band. Field offices also receive
tips from the monitoring stations concern-
ing the operation_ of illegal stations.
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THE GREATEST TIMI SAVER:

fook or mere. b
Ask yoor ‘jobber, for FREE WALSCO CATALOG He 41 A’_
Or write f-o WALTER J. SCHOJT COT&
5186 Plco Rivd.. } Cos’ Angelas, Calif;

OEAL DIRECT . .
FACTORY PRICES.
O\-er '7.) models Lo

m—4
luhvs Pormhlcs 88 DB
up., Farm sets $8.08

LYEAR GUARANTEE
FREFE {rinl. afent's DmDoslt.lon and ulscoun{s No obliga-

tion. Mail postcard t

GOLDENTONE RADIO €0.. DEPT. RC, DEAREBORN, MICH,
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Actual installations of the loudspeakers at Ravensloe Country Club in
| A.~Two 12-in. loudspeakers each on opposite sides of

the pool give good coverage; only the closer louds ear

the view. A microphone connection iz also located

projector speaker affoyds adequate coverage for the patio. C.—One

beam is more than sufficient for each of the

locker rooms. D.—In the dining room a 12-in. P.M. speaker and a mi-

crophone input are used. The living room set-up is similar.

Homewood, Il

speaker fastened to the

er_3ppears in
ere, B.—A single

A MODERN 50-WATT P.A. INSTALLATION
7eatutiny Ease oj Opetaticm and Q"teat Veuatility

The sound installation here described has been prepared as an object lesson destgned
to answer the majority of the questions customers ask Public Address specialists.
The article is planned to answer these questions even though the customer may be in-
terested in an entirely different application than the one described here; as, for exam-
ple, sound for an auditorium, church, office, or factory, etc., instead of the illustrated

Rack and panel amplifier unit. Normally it is located
at the immediate left of the telephone switthboard.

22

set-up at a country club in Ilinois.

L. M. DEZETTEL

tions do not present much of a prob-

lem. Most installations are for a spe-

cific purpose, such as for the ampli-
fication of a speaker's voice from the stage
of an auditorium, or the pulpit of a church,
for paging systems in offices and factories,
for band-shell use and ‘many others.

But when your customer says: “What do
you suggest?” or “What's new?"”, then we
should stop and give the matter a little
thought. We want to give our customer the
latest in public address equipment, even
though we know there isn’t much “new"” in
the field. We can make it “new” by using a
little common sense in its application, in
jts diversification, and in giving a thought
té preventing obsclescence.

Above all, keep in mind ease of operation.
You must remember that whoever is to op-
erate the system once it is installed, must
not be expected to have a technical knowl-
edge of its function. Keep the controls sim-
ple and properly marked so that the care-
taker of the building, the handyman, a tele-

B BOUT 90% of Public Address installa-

‘phone operator, the proprietor or other per-

sons who may be operating the system need
not be a graduate engineer.

RAVENSLOE COUNTRY CLUB
Just by- way of illustration, let us de-

"seribe an installation recently made at the

Ravensloe Country Club 4n Homewood, Il-

RADIO-CRAFT for

linois. While there are undoubtedly fancier
installations than this somewhere in the na-
tion, we tried to keep in mind all of the
points mentioned above.

The system consists of essentially an
F.M.-A.M. radio tuner, a record player, a
50-watt amplifier, a V.I. meter and monitor
speaker, and speaker control panel, all built
“rack and panel” style. A total of 9 P.M.
loudspeakers fed by 6 individually-controlled
speaker lines, and 3 microphone lines arc
the external connections.

Now, let us consider each of the com-
ponent parts of this system separately: The
amplifier used was a standard KNIGHT
50-watt unit, with a sloping panel and many
more controls than we needed for this ap-
plication. It was mounted back of a standard
relay rack panel and those controls which
we considered ¢ssential to this application
were brought out to the front panel by
means of flexible shafts. Only 2 of the 4
microphone inputs were needed, so the front
panel finally contained only the 2 micro-
phone controls, a master gain control, the
V.1. meter, a fuse holder, and the A.C. “ON-
OFF” switch,

The F.M.-A.M. tuner is a Hallicrafters
model S-31 standard unit, which is already
supplied for rack and panel mounting. Here
is a feature which you should not overlook.
With Frequency Modulation making tre-
mendous strides, an F.M.-A.M. tuner be-
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comes a “natural” as an addition to any
high-quality P.A. system. The amplifier used
has a frequency response essentially flat
from 40 to 10,000 cp.s. The speakers used
are the new-type Jensen with extended fre-
quency range designed especially for F.M.
reproduction. The results were astounding.
The entire country club was flooded with
music so remarkably brilliant that the mu-
sic, instead of serving as a background for
other activities, became the center of atten-
tion of all of the guests.

The F.M. tuner was connected to the
phono input of the amplifier. The phono con-
trol on the amplifier was set at full volume
but the control shaft was not brought out
to the front panel. Instead, control on the
phono channel was all done with the volume
control on the F.M.-AM. tuner. The G.I.
record thanger unit was connected to the
phono ihput on the F.M.-A.M. tuner, and its

RADIO-CRAFT
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volume was controlled by the F.M.-A.M.
volume control.

Microphone connections were installed at
the swimming pool, the dining room, and the
living room. The microphone eables were
connected in parallel and brought to the am-
plifier as a single microphone line. This
permitted their carrying swimming events,
and orchestral music from the living room
or dining room, over the entire system. A
Shure Unidyne microphone with 50 ohms
output impedance, on a floor stand, was used
to plug in at any of the three inpu} con-
nectors. One of the new cable-type Thordar-
son microphone matching transformers was
used right at the microphone input con-
nector of the amplifier to step up the b50-
ohm line to high impedance.

An  American high-impedance dynamic
mike was installed at the telephone opera-
tor’s switchboard and connected by a short
length of cable to the other microphone in-
put on the amplifier. A “push-to-talk”
switch was installed at the switchboard.
This microphone was to be used for paging
only.

A speaker control panel such as was used
here is almost a ““must” where a number of
speakers are used in different locations and
requite different volume settings. The speak-
er control panel was fed from the ampli-
fier’s 126-ohm output tap. Individual control
of 7 different speaker lines (6 now in use—
1 for the future) is accomplished by the use
of Utah LA-1000 “L" pads. Each line also
has an “ON-OFF” switch consisting of a
double-pole double-throw toggle switch and
a 1,000-ohm, 10-watt fixed resistor acting as
a dummy load when the speaker is off. Each
of the speaker lines may be adjusted to a
volume setting suitable to the locations.

Any of them, or all of them, may be cut
in or out for the reception of regular pro-
gram material. A double-pole-double-throw

*SOUND-~

switch is hooked up in such a way that all
of the speakers may be thrown on instantly,
for paging purposes.

Six speaker lines made of ordinary twist-
ed-pair wire feed the living room, locker
rooms, swimming pool, patio, dining room,
and grille room. With the exception of the
swimming pool, dining room and grille room,
each of the lines terminated in a matching
transformer, to match 1,000 ohms to the
voice coil impedance of the speaker. Jensen
PM-12CT speakers were used throughout,
except in the grille room. Wall baflles were
used inside and weatherproof projectors
used on the patio and at the swimming pool.
The two speakers at the swimming pool were
connected in parallel at the transformer.
The transformer tap was set at 2,000 ohms.
Two loudspeakers in the dining room were
handled in the same way. The speaker line
into the grille room branched off into the
bar room next to it. Jensen PM-8CT speak-
ers were used in these two rooms.

A small 5-inch P.M. speaker is mounted
in the top panel for monitoring purposes. It
is fed from the 2-ohm output on the ampli-
fier and has a 500-ohm series rheostat in
one lead. ©

The speaker control circuit, too, may well
be applied to almost any P.A. installation.

Above all, if you are located anywhere
near an F.M. station, or where the con-
struction of one is contemplated, be sure to
include an F.M. tuner in your suggestions
to your customer. This, especially, is the
“*something new” that you can offer him, and
when the installation is finally made, your
customer’s enthusiasm at the fine quality of
music obtainable will turn out to be a
business-bringing word-of-mouth advertise-
ment for your establishment.

This article has been supplied from mate-
rial supplied by courtesy of Allicd Radio
Corp.
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The only EDITED Manual
Ever Published !
®
DIRECTORY OF RECEIVERS
MANUFACTURED IN 1940
AND UP TO JUNE, 1941

® Contains data on more than
1800 receiver models!—more
than any other radio service
manual,

@® Only 736 pages!—less than
half the bulk of any other
manual and more than 1/3
lighter.

@® All information is EDITED!—

v all non-essential data deleted and
the balance checked and corre-
lated with the schematics and
sketches.

OUTSTANDING FEATU

® 409% larger p

of all informa
(A few unav
cepted.)
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black boxes;-

accurate.

No space was!
tions and exp
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ice Engineer"s

OUR NEW MANUAL—Lighter,
compact, easy to handle, takes
half as much room on the shelf,
more USEFUL information de-
spite fewcr niimber of pages,

THE OLD TYPE MANUALS—
Bulky, heavy, hard to handle,
epacc consuming, less USEFUL
data despite grcater number of
pages.

MANUALS NOW READY!

r----------------------------------------‘
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1 RADCRAFT PUBLICATIONS, INC,, 20 Vesey 5t, ]
! New York, N. Y. :
8 Gentlemen: Enclosed find my remittance of $10.00, for 0
! which send me, POSTPAID, my copy of the RADIO
s CIRCUIT MANUAL—1941. ]
[ ] ]
I NS00 @m0 1.5 et e i s i s
] [
: Address ... :
]
: Ciisy, —— State .. ... ... 1
. RC-1041 1}
: (Send remittance in form of check or money 1
1 order; register your letter if you send cash.) j
L------------------------..-.--------.---

A “CUSTOM -TAILORED” MA
FOR SERVICE ENGINEEF

Here, at last, is a Service Manual deliberately PLANNED for the Se
stead of a mere hodge-podge collection of service data, as manuals hav
this RADIO CIRCUIT MANUAL is an orderly compilation of essen
and service information, carefully edited and uniformly presented for
venience of the busy Service Engineer. All time-consuming, non-essen
weeded out, and the remaining information, vitally important to the
servicing of modern radio receivers, has been laid out in a logical,
which cuts time from the day’s work. Because of this and other featu
evident upon first observation, it has been possible to list all informat

given model on a single page.
In 736 pages this Manual presents essential service data on over 1800
more than any other existing service manual on the market!

ONLY ONE MANUAL PER YE

The new technique used in compiling this RADIO CIRCUIT MANU2
possible to include in a single book all the new receiver models which
can produce in a single year. This factor alone represents an impo

Service Engineers.

ORDER YOUR MANUAL
IMMEDIATELY—NOW!

f This Rt
Get your copy directty from us by filling g
out and mailing the convenient coupon ONLY tCLir:-‘:uiptwg
shown at left, or get it directly from your ond
favorite distributor. tl:‘e :31:;
736 pages; size 13% x 10% x 2 in. thicks CanedT
loose lcaf, leatheroid-covered stiff binder: — ticing Se

net weight 6% lbs.

RADCRAFT PUBLICATI
20 VESEY ST. N
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) CIRCUIT MANUAL -1941

MORE INFORMATION IN HALF THE NUMBER OF PAGES

The value of a service manual is measured not by the number
of pages but by the amount of useful information. Thus, in
only 736 pages this Radio Circuit Manual covers over 200
receiver models MORE than does any other competitive
manual in twice the number of pages.

HOW DID WE DO IT? . . .

« « + . By increasing the size of our page; by discarding non-
essential data,and editing the balance; by listing only those

tES

e permits listing
n on one page.
dable cases ex-

receivers which the Service Engineer will definitely have to
repair (no communications or export receivers, no shortwave
sets or amplifiers, no electronic devices, etc.); by many-
months of hard work based .on a definite plan of procedure”
and a clear understanding of the actual requirements of the
Service Engineer. There is no ‘“dead weight’” information
to add bulk to this Manual. Every word counts. Every minute
of reading time is well spent.
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*SOUND-

SOUND ENGINEERING

Free -pe:u'gn and ﬁdw’ao‘zy Sexvice
For Radio- é‘taﬁt Subscreibers

Conducted by A. C. SHANEY

This department ia being conducted for

the benefit of RADIO-CRAFT subscribers. All

design, engineering, or theoretical questions relative to P.A. inatallations, sound equip-

ment, audio amplifier design, etc., will be answered in-this section. (Note: when queationa

refer to circuit diagrams published in past issucs of technical literature, the original,
or a copy of the circuit should be supplied in order to facilitate reply.)

No.

ADDING BASS BOOST
The Question . . .

Your magazine is truly a magazine for
the Serviceman and it is 1009% as it is.
I have seen some criticism in the Mailbag
Department; you cannot please everybody
and besides I wonder what some people
want for 25¢? The Sound Engineering De-
partment of your magazine is worth very
much more. Some people do not stop to

22

think how much money it would cost them
if they had to bring their problems to con-
sulting engineers and yet Radio-Craft gives
it to subscribers free for the asking.
Enclosed is & circuit diagram (Fig. 1) of
my amplifier, you will note that it has 2
miecrophone inputs. I have use for one only
and I should like to use the other 6J7 tube
as a bass booster or bass amplifier to in-
crease the bass response of the amplifier.
If possible the booster should have a con-
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trol to enable me to adjust the amount of
bass response. I do not mind adding another
tube if neccessary.

" Epuarpo CRESPO,
Cabanatuan, N. E.,
Philippine Islands.

The Answer . . .

There are a number of simple methods of
adding bass boost to your amplifier, but I
believe it advisable to add both low-fre-
quency bass and cut as well as a high-fre-
quency bass and cut. Particularly in view
of the fact that a minimum amount of
parts are required to give you the extreme
flexibility offered by such a versatile ar-
rangement.

If you will refer to the August 1940 issue
of Radio-Craft, page 101 (Fig. 1), you will
find the desired type of equalizer circuit
indicated between the 6SC7 electronic mixer
and the 6SC7 inverter. By inserting this
portion of the circuit between your 6N7
electronic mixer, and 6N7 inverter, you will
be able to obtain the desired circuit flex-
ibility. You should, of course, eliminate your
present low- and high-frequency attenuat-
ing networks.

WHAT CAUSES DISTORTION?
The Question . . .

I am enclosing the circuit of my record
player amplifier which does not give me
satisfaction. At low amplification the sound
is very good, but distortion comes when
amplification is set at a higher volume. The
transformers are supposed to be of good
quality.

Could you suggest some change I may
make in the circuit to improve this ampli-
fier?

Geo. DESILETS,
Nicolet, P. @.,
Canada.

The Answer .
Your letter is typical of hundreds re-

cetved which cannot be intelligently - an-

swered because of insufficient data.

You see, Mr. Desilets, we could easily
write a book on all of the possible sources
of distortion in a ndrmal reproducing sys-
tem. Did it ever occur to you that the dis-
tortion may be caused by your phono pick-
up, phonograph necedle, loudspeaker, speaker
baffle, or any other auxiliary component?

The design of your circuit (Fig. 2) ap-
pears to be satisfactory. If the amplifier
was wired accordingly, distortion is prob-
ably caused by overload of either the output
stage or the loudspeaker. You can easily
tell which of the two is causing trouble by
terminating the 500-ohm tap of the output
transformer across a 500-ohm resistor, and
check the waveform of the voltage developed
across this load.

If oscilloscopic observation or harmonic
analysis indicates lack of objectionable dis-
tortion when your amplifier control is set
for higher volume, then the distortion is
most probably being introduced by the
loudspeaker.

for OCTOBER, 1941



THIRTEEN FM STATIONS NOW
ON FULL COMMERCIAL BASIS

Vanguard of the increasing number of
F.M. broadcast stations supplying serviee
across the country, 13 of the new noise-
free, full-fidelity transmitters are now oper-
ating on a regular commercial basis.

Figures from makers of F.M. receivers
show that the total of sets sold during June
was double that of May. And, further indi-
cation of FM’s rapid growth, June sales
boosted the number of F.M. receivers in
use by almost 259!

Commercial F.M. stations on the air to-
day in 11 major trading areas provide pro-
gram schedules ranging from 10 to 18%
hours daily. In almost every case, program
material is 76% to 100% original and non-
duplicated by any other broadeast station
in the same area.

Commercial stations now on the air in-
clude:

W39B—The Yankee Network, Sargent’s
Purchase, N. H. (This transmitter is
located -atop Mount Washington, highest
point in the northeast U.S, servicing
31,000 square miles in New Hampshire,
Vermont and Maine, most of which has
never .before enjoyed adequate radio
reception.)

W43B—The Yankee Network, Boston, Mass.
(A 50,000-watt F.M. station serving
18,647 square miles within a radius of 100
miles, including all of Massachusetts and
Rhode Island, half of Connecticut and
parts of New Hampshire, Vermont and
Long Island.)

K45LA—Don Lee Broadcusting System,
Hollywood, Calif. (The latest commercial
F M. station on the air. Employs a tem-
porary power of 1,000 watts to cover Los
Angeles and Hollywood from atop 1,700-
foot Mount Lee. First commercial F.M.
transmitter on Pacific coast.)

W45D~—The Detroit Evening News, Detroit,
Mich. (Now operating at reduced power
of 3,000 watts to cover all of Detroit and
suburbs. A 50,000-watt transmitter is
being installed to serve 6,820 square miles
of heavily populated territory.)

W45BR—Baton Rouge Broadcasting Co.,
Baton Rouge, La. (Serves an area of 8,100
square miles in Louisiana, and is first
F.M. station in the deep South.)

W47A — Capitol Broadcasting Company,
Schenectady, N. Y. (Supplies 16% to 18%
hours of F.M. programs daily throughout
the Albany-Schenectady region. Began
opcrations on a profit basis with 36 com-
mercial sponsors.)

W4TNV—National Life & Accident Co.,
Nashville, Tenn. (A 20,000-watt F.M.
transmitter covering 16,000 square miles,
W4TNV was the first commercial F.M.
station in the world to be ecompleted. It
also aired the first commercial F.M. pro-
gram.)

W49D—John Lord Booth, Detroit, Mich.
(Operates with temporary power of 1,000
watts to cover the metropolitan Detroit
area.) ;

W51C—2Zenith Radio Corporation, Chicago
(Chicago’s first commereial F.M. station,
W51IC is licensed to serve 10,800 square
miles—an arca embracing all of Chicago
and outlying territory. At present it is the
only F.M. transmitter on the air in that
city.)

W51R—Stromberg-Carlsen Telephone Mfg.
Co., Rochester, N, Y. (Operates 14 hours
daily, serving an area extending 25 to 30
miles from Rochester, touching 8 different
upstate New York counties.)

W55M—The Milwaukee Journal, Milwaukee,
Wis. (This station employs a temporary
power of 1,000 watts to reach a circle of
listeners up to 25 miles from downtown
Milwaukee. A new 60,000 watt transmitter
is being installed.
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REVISED and ENLARGED
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W65H — WDRC, Incorporated, Hartford,
Conn. (Serves northern Connecticut with
a 1,000-watt transmitter atop Meriden
Mountain, with consistent listeners within
30-mile range.)

WIINY—Bamberger Broadeasting Service,
New York City (New York's first com-
mercial F.M. station, W7INY is now in-
stalling a 10,000-watt transmitter to be
ready by mid-August. It will permit cov-
erage of 8,500 square miles—up to 50
miles airline from Manhattan.)

In addition to the 13 commercial stations
listed, there are also 16 cxperimental trans-
mitters on the air daily. Most of these sup-
ply regular program schedules but are not
yvet permitted to sell air time. Among them
are:

W1XTG—Worcester Telegram Publishing
Co., Worcester, Mass.

WI1XK—Westinghouse Radio Stations, Inc.,
Boston, Mass.

WI1XSN — Westinghouse Radio
Inec., Springfield, Mass.

W1XS0Q—Travelers Broadcasting Service,
Hartford, Conn.

W2XMN—Edwin H. Armstrong, Alpine,
N. J.

W2XQR — Interstate Broadeasting Com-
pany, New York City

W2XWG—National Broadcasting Company,
New York City

W3X0—Jansky & Bailey, Washington, D. C.

W3XMC—McNary & Chambers, Washing-
ton, D. C.

W2X0Y — General Electric Company,
Schenectady, N. Y.

W8XAD—WHEC, Inc., Rochester, N, Y,

W8XVH—WBNS, Inc., Columbus, Ohio

W8XFM—Crosley Radic Corporation, Cin-
cinnati, Ohic

WIXER—Midland Broadcasting Co., Kansas
City, Mo:

WIXYH—Head of the Lakes Broadcasting
Co., Superior, Wis.
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® That choice of types precisely fitted to different
phases of the noise-suppression job, is provided
by more than a dozen and a half different
Aecrovox types. Also the necessary choice of
capacities and voltages. And cach unit is de-
signed and built for the severe-service condi-
tions of the auto-radio installation.
® Ask your jobber for latest catalog, and check
over our auto-radio condenser line, Or write us
dircet fot a copy.
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Order your copy NOW— the only

u . A Resume of the Contents of the

AMPLIFIER HANDBOOK
AND PUBLIC ADDRESS GUIDE
FOREWORD

INTRODUCTION
Definitions—decibels, frequency, in-
put, output, impedance, ete.
SECTION 1I—SOURCE
Carbon microphones (single-button
and double-button)
Condenser microphones
Velocity (ribbon) microphones
Dynamic microphones
Crystal microphones (sound-cell
types, crystal diaphragm types)
Cardioid microphones
Contact microphones
Phonograph pickups (magnetic types,
crystal types)
SECTION H—AMPLIFIERS
Voltage Amplification
Design of resistance-coupled volt-
age amplifiers
Commereial voltage amplifier
The Power Stage
Class A amplifiers
Class AB amplifiers
Class AB: amplifiers
Class AB: amplifiers
Class B amplifiers
When to apply class A, AB, and B
amplification
Powcer Supplies
Half-wave rectification
Full-wave rectification
Voltage doublers
Filter Circults
Power supply regulation, etc.
Practical Hints on Amplifier Con-
struction
Microphonism
Placement of components
Tone compensation
Inverse feedback
Remote control methods
SECTION III—DISTRIBUTION
The Loudspeaker
Dynamie speakers
Speaker performance (frequency
response, efficiency)
High-fidelity speakers
Speaker Baflies and Housings
Outdoor speaker installations

MOST COMPLETE Power coneospgakgrs )
_AND AUTH ENT(C Rat:’algll (360° distribution) speaker
P.A. BOOK PUBLISHED SECTION IV—COORDINATION
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A.—The completed [4-W. Audio Amplifier_and its associated equipment. Together they constitute an easily-duplicated sound system. B.—Close-up of the
completed amplifier. The controls read; from left to right: Microphone, Micropheone, Record, Radio, Bass, Treble.

14-WATT P. A. AND RECORDING AMPLIFIER

BRUCE BROYLES

A sound engineer of Berkeley, Calif., tells how RADIO-CRAFT readers can duplicate
his 7-tube medium-power audio amplifier. He has used it at small club meetings,
dances and fairly large outdoor gatherings. It is also suitable as the nucleus of

HIGHLY satisfactory amplifier for
A regular public address work or profes-
sional recording is the one that the
writer has just recently completed. It
worked so satisfactorily that it was thought
others might be interested in building it.

CIRCUIT

The amplifier has 7 tubes, consisting of
two 6J7GTs, two 6N7Gs, two 6V6GTs in the
output and an 80 for a rectifier. An 80 recti-
fiter was used as it is reasonable in price
and also a very rugged tube. It has 4 inputs:
2 for microphones, one for a radio, and
the other for the phonograph. Each has in-
dividual volume controls. The tuner input
may be used for an additional phonograph,
if required. Both a high or treble booster
and a bass booster are part of the regular
cireuit. This unusually flexible system will
deliver 14 watts of high-quality audio to
the heavy-duty universal output trans-
former.

The circuit is quite well filtered, and with
very little shielding an amplifier with ne
audible hum is obtained. The front panel

a sound recorder.

with the 6 controls give it a very profes-
sional appearance. .

In the rear of the chassis, I have 3 speaker
sockets. One is for the use of only 1 speaker
and the other 2 are in parallel so that 2
speakers may be used at the same time.

plug in the phonograph and turn on. Volt-
ages should be checked to be sure tubes are
operating at correct voltage. The bias con-
denser on the 6V6s should be used as it
serves to equalize the stage if one tube is
weaker than the other.

Various makes of parts were used, as

they were the ones the writer had on hand.
Any nationally-known parts are reliable
and whenever possible new condensers
should be used, as it will save you a lot of
trouble from breakdown of your amplifier
later. And these things usually happen at
very inopportune times.

Of course all the leads from each input
to each control were carefully shielded and
the shielding was well grounded. 1 used an
ohmmeter to make sure all my grounds were
good and didn’t have any high-resistance
connections to the chassis. It was found that
it was quite necessary to shield the isolation
resistors (500,000 ohms) that connect to
the arms of the 2 mike controls, phone and
tuner controls.

After the wiring is completed, put the
tubes in the sockets, connect one speaker,

LIST OF PARTS
RESISTORS

Two LR.C, 1 meg., R1, R22;
Two [.R.C,, 2 megs., R4, R25;
Four L.R.C,, 0.25-meg., R3, R18, R19, R24;
Five LLR.C., 50,000 ohms, R6, R9, R15, R17,
R26;
Four LR.C.,, 0.5-meg., R6, R27, R29, R31;
Two 1.R.C., 2,000 ohms, R23, R2;
Three L.LR.C., 0.1-meg., R8, R14, R16;
One I.R.C, 5,000 ohms, R11;
Three I.R.C,, 1,000 ohms, R7, R13, R21;
One L.R.C,, 150,000 ohms, R20;
‘One Ohmite, 200 ohms, 10 W, R32; .
Four Mallory volume c¢ontrols, V-1000 MP,
1 meg., R33, R34, R28, R30;
(Continuved on page 254)
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The front view of the completed high-gain Battery Power-Amplifier shown at “A''; “B", rear view with batteries and bafttery holders removed; *'C', rear view

with batteries in place. The amplifier complete with front panel measures 7x l0x 3% ins.

eep.

HIGH-GAIN BATTERY-POWERED AMPLIFIER
l(:u'ny the 'f;'ny /-4 Volt ﬂdttety Tubes

Miniature tubes designed originally for hearing-aids also have application in other
equipment, as, for evample, the general-purpose small-space ““feather’-weight Bat-
tery-type Power Awmplifier here described. Design, construction, test and application

ERE is a practical Miniature-Tube
HAmpliﬁer. Of the high-gain type, it

possesses many possibilitics. The ampli-

fier is entirely self-contained and
lightweight, weighing only 6% lbs. complete
with all necessary batteries. Its size is
7x10x3% ins. deep. It utilizes 5 tubes of the
new miniature type as well as miniature
“B’*- and “A’-batteries.

Some of the varied uses of such an am-
plifier are: portable preamplifier, hearing-
aid amplifier, dictaphone work, sound-level
noise detection, fixed sound detection in
various institutions where hearing-aid equip-
ment is desired for people who are ex-
ceptionally hard-of-hearing, inter-office com-
manication by the use of 2 or more such
amplifiers, as well as many other uses that
one could go on talking about indefinitely.
When used as a preamplifier, this amplifier
can be equipped with an output transformer
to match various input impedances.

FEATURES

The outstanding feature of this high-gain
amplifier lies in the use of low-drain tubes
drawing exceptionally low “A" and “B"
eurrent. The total “A" current is 300 milli-
amperes; the total “B" current is 2 ma,,

are discussed by Mr. Baptiste.

GEO. F. BAPTISTE

with the values shown in the schematic
diagram, Fig. 1. A single 67% V. “B” bat-
tery, such as the Evercady type 467, or the
Burgess XX45 is all that is necessary for
this amplifier. However one can change the
“B” battery voltage to suit his own require-
ment. For 45-volt operation the gain-per-
stage is 30; for 67% volts, 40; and for 90
V., 50 per stage. The voltage chosen for this
amplifier was 67%, giving a total gain of
around 85 db.

Any type of microphone, such as a
crystal, velocity, or dynamic of either the
high- or low-impedance type may be used.
When using a low-impedance type it is only
necessary to use an Amperite type LGP
input transformer, plugging same into the
high-impedance jack on the amplifier front
panel.

A separite jack is provided for the use
of a carbon microphone. There are in addi-
tion 2 output jacks for the usé of crystal or
magnetic earphones; and the circuit is
adapted to each simply by flipping the toggle
switch placed between the 2 jacks. A small
2-in. P.M. speaker can be plugged into the
(magnetic) phone jack provided it has a
2,000-ohm-impedance ocutput transformer.

The use of 3 high-gain Cascade stages

of A.F. amplification using 1S5 pentodes,
followed by an output stage of two 184s in
parallel, provides ample output for the
phones or speaker. See Fig. 1A for various
values of output load if more output is de-
sired for special purposes.

Tube shielding baffles are used throughout,
as well as individual tube shields, thus pre-
venting any possible feedback from one
stage to the other. The layout of components
is such that all connections are as short as
possible.

CONSTRUCTION

In the construction of any high-gain am-
plifier, the choice of the best parts possible
to obtain should be used throughout, and
all grid as well as plate leads should be as
short as possible. Figure 2 shows the front
panel layout for mounting the various
jacks, switches, and master gain control.
These should be mounted as shown, and are
located as follows:

The gain control is in the middle of the
panel near the bottom, with the microphone
inputs to the left and the microphone switch
in the center of the 2 jacks; this brings the
connection directly under and near the in-
put tube sockets. The output is to the right
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of the gain control, with output switch in
the center of the 2 phone jacks. This allows
a change to either by the flip of the switch,
and also makes the same connections near
the tube, and the output.tubes under the
chassis.

Figure 3 shows the chassis layout and is
self-explanatory. There are tube baffles
mounted in between the various tubes, as
explained. This prevents any possible feed-
back that otherwise might oeccur, and works
out nicely. Sce Fig. 4 for the correct tube
bafile plate size. Before mounting these it
is best to mount the tube sockets. Have the
soekets with tube pins Nos. 1 and 7 faeing
the rear of the chassis and mount the tube
sockets with rubber grommets between the
chassis and the sockets. This cushions the
sockets and prevents a microphonic condi-
tion.

The chassis is about 1 inch less wide than
the front panel. The sizes of the various
holes for bolting and meunting the tube
sockets are all shown in Fig. 2. The chassis
is 2% ins, deep, and is bent down at right-
angles; the other side is bent upwards, and
then bolted to the front panel.

Tigure 4 shows the battery holders. These
are for the “A” and “B” batteries and the
mierophone battery as well. The various bat-
tery wires feed through the chassis, with
rubber grommets in the chassis to prevent
any possible shorting of the wires. Figure 5
shows the tubes and batteries as the “spot”,
on the chassis. The chassis and the front
panel are made of an easily-workable alloy
known as Electraloy. For the battery hold-
ers, a bolt is used with a wing nut to clamp
the battery firmly in place.

Figure 6 gives the complete tube layout

" as viewed from the bottom of the chassis,

and should assist greatly in wiring the

amplifier.

DIAGRAM

Figure 1 shows the complete schematic
diagram.

This circuit shows a parallel output for
2 tubes. Of course this can be changed to
suit individual needs. Figure 1A gives data
for the various load resistances to produce
various output levels; the lower the value

RADIO-CRAFT for

OCTOBER,

of the output load, the higher will be the
output. Of course, as the value of this re-
sistance is increased the lower will be the
output level. In this manner the circuit may
be adjusted to meet different requirements.
There is also a diagram of an output trans-
former and this can be used- if desired,
simply by climinating the output load re-
sistors in the plate and screen-grid of the
1S4 output tubes, and a permanent-magnet
(P.M.) speaker can be used; or, the output
can be matched to any lme impedance as
necded.

A push-pull arrangement can be obtained,
by using a type 1S4 as a driver and then
uing 2 type 154 tubes as the output types,
with a transformer to match. All other
parts are mounted under the chassis, with
the transformer for the carbon microphone
mounted directly under the input tube, on
the rear of the chassis pan.

BIAS-CELL DATA J

It may be well to describe the biasing con-
stderation of miniature tubes in a high-
gain amplifier of this type, and the methods
used.

On the type 185 the tubes are operated
at zero bias, this voltage being obtained
from the chassis by connecting the “A” and
“B” minus leads to the chassis, and con-
necting the grid-returns of the type 185 to
the chassis, or the negative filament lead
(which is returned to the chassis, also).

The type 184 miniature tubes require a
bias of 4% volts, and this is obtained from
Mallory-type bias-cells, thereby doing away
with the use of a “C” battery. A 4-cell
holder is used, and 2 bias-cells of the 1-volt
type are used along with 2 more bias-cells
of the 1% V. type making a total of 4% V.
The negative lead of the bias-cells goes to
the 0.5-meg. grid-return resistor in the 1S4
grid-return circuit; the positive lead con-
anects to the positive filament leg. This
voltage f{rom the bias-cell cannot be
measured with an ordinary voltmeter but
requires one of the high-resistance type, or
a test instrument of the Voltochmyst type;
in other words, a meter that will not draw
any current from the circuit under test.

1941

This also goes for the measurement of the
“B” battery voltage at the tube sockets,
since here, too, the circuit is of quite high
resistance.

These bias-cells last permanently and do
not need replacement.

If a low-resistance” voltmeter is used to
measure the plate and screen-grid voltage,
there will be practically no voltage reading,
but such is not the case. By using the type
meter previously mentioned it will be found
that a different condition exists.

In the use of crystal earphones on the
miniature-tube amplifier, it was {found
necessary to install an added bypass con-
denser, C5, in the output circuit. This was
due to the fact that the sensitivity of the
crystal phones would cause a slight amount
of feedback in the output circuit—this is not
the case with magnetic phones—installing a
0.01-mf. tubular condenser from the output
blocking condenser to ground overcame this
frequency discrimination or feedback.

CARBON MICROPHONE LEVEL DATA

In the use of a carbon microphone with
a high-gain amplifier the output of the
carbon microphone is too high. Some means
therefore must be used to reduce the gain
to suit the capacity of the amplifier to
handle the voltage fed to it. The mierophone
used with this amplifier is a single-butten
type, but a double-button unit may be used
if better fidelity is desired. To overecome
the problem of high-level mike output a
volume control is shunted across the
secondary of the microphone transformer,
with the arm of the potentiometer going to
the control-grid of the 185 input tube
switch. See circuit.

When the amplifier is placed in operation
the volume control is adjusted at the correct
level as determined by listening to the out-
put. Once set, it is left at that position. This
explains why the volume control is mounted
under the chassis, as previously noted. The
amplifier is then controlled by the master
gain control, thereby eliminating 1 control.
A potential of 3 V. (preferable voltage) is
fed to the carbon microphone; at this volt:
age the microphone current will be 5 ma.,

231
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while at 4% V. it will be 10 ma. The crystal

microphone can be any type with medium i
output level. ]
LIST OF PARTS -
RESISTORS
One LR.C., 10 megs., %-W., R1; REAL
Three I.R.C., 3 megs.,, %-W., R2;
Three LLR.C., 1 meg., %-W., R3;
One LR.C. (with switch Sw. 3), 2 megs.,

%-W., R4;

One L.R,C,, 0.5-meg., %-W., R5;

1%, .

FOR RADIO SERVICEMEN DL s
Find any radio fault with ease. Follow the com- | ° L) SO meg., 7z-vw. Li; ”
parison icsts given on 16 large trouble-shooting One C.R.L., 0.1-meg.; CRL midget volume
blueprints. Over 1,000 practical répair hinta. Hun- control (under chassis), R8.
dreds of simplified tests using a 5c resistor and a
filter condenser. Covers every radio set—new and N
old. Introductory material included for beginners CONDENSERS
and to serve as a review for experienced radio | Three Sprague 0.02-mf, 400 V., c2:

men. Also severa] chapters on test equipment. | Thias § 0.003-mf.. 400 V., C1:
ire plan is stark d will change Bervic- prague U.00d-mi,, ., C1;
ﬁ';";fc&“,‘é‘s_“’niv’éop'éﬁwhy“ ™. N. ﬁeitlr:mn, radio | One Sprague 0.05-mf,, 400 V., C3;
engineer, author, and teacher. One Sprague 0.1-mf., 400 V., C4.
RESULTS, SATISFACTION GUARANTEED

Take advantaRe of our *‘no-rigk’® free trial. Use Lhis time-
saving, money-making radlo sersicing method for 10 days SwiTCHES
ithout any obligations. See how much time yeu wil save | Two Centralab, Part No. 1460, 1-pole,
every day on every radlo job. Lenrn - 2-position Sw. 1, Sw. 2;

.1, R4

new short-cuts in radio serslclng. Find
oul how to use your testers for faster One Snap Switch, S.-P., D.-T., with OFF
and ON plate, Sw. 4.

suggestions locate faulls instantly,

and better repalrs. Then decide to keep
Comparison Method Manual or return
it and reeelve a refund in full. You
cannot lose—but you owe yoursell a
chance to lock &t this plan.

NEW (941 EDITION

The completo simplified training fs
yours for only $1.00. full brice. 1t
will moro than Day for ftsell on the

first radio job. Examine and uso this In manual form. BATTERIES —
new plan for 18 doys at our visk. Send  Size 8% x 11 In. . L. lEc RBPI.A E
o o O Jer eoupom right mow. Uso Entire plan [ One Burgess Type XXd3. Miniature “BY, ()74 an

the plan this week. U.S. Copyrlghted.
[ & 1 R )

67% V.;
NORISK TRIAL ORDER COUPON| One Buréess Type 2070, “C. for micro- EASILY WITH A BRUSH

TUBES
Three RCA Type 155;
Two RCA Type 184.

SUPREME PUBLICATIONS | Onec Burgess Type 2FBP., “A”, for filament,
328 S. JeHerson 5t., CHICAGO, ILL.| 1% V. SOMETHING new for radio men—
8hip th manual, “Simplificd Radlo Servicing by i 1 )
Comnnrlgr)nnemel.hm.'? for lg:npmlrfntlml‘.‘ I Me;‘ e?npaoslnﬂ MISCELLANEOUS aomet.hmg WhICh gl\fe'a you thc
$1.00, the full price. and 10c lor postage. I must be sal- g opportunity to make additional prof-
isfled or you guprantee to refund my remitiance. One 4-cell b]as'holder; its—or to improve your type of serv-
r:;ne: ........................................ RC.0-S $:¥2 ]]&2}}2:3; g:::':g}? }UV:‘, ice. Here's an ELECTROPLATING
Fe55TS] s kgt il 5 Bsor i T e e o e s - s 174 5 KIT amazingly sim to operate
One Amphenol Type PCIM jack and plug : azEmgy HUEY ST 1
; , you just Electroplate with a Brush!
complete, for carbon microphone;
DA l A P RIN I S One United Transformer Corp. transformer,
Part No. 35, for carbon mike, T1;
TESLA-OUDIN COILS Two 7 x 10 in. Electraloy panels;
20c Ea. in order for 10 Qne Yaxley dial plate with markings 1 to NOT A TOY!
(Data and Drawings only.) 10 and marked OFF position; oo e e 5
v gp’ ; ; : . : o it
ofP SO G 0 || Ome Oxtord Zin. P speaker if desired, || ESSISAE dit tnt Ritl ot
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F.M. SERVICE

Entirely new problems daily face radio Servicemen called upon to install and main-

tain Frequency Modulation receivers. A well-known radio technician calls upon his

wealth of practical experience to here present the answers to many o f these servicing

puzzlers. The initial article presented practical information on F.M. signal pick-up
+ problems; Part II, presented here, deals with actual F.M. receiver servicing.

PARTII .

ceivers, knowledge of the fundamental

operating differences. between Amplitude

Modulation and Frequency Modulation
receivers is essential. The subject of F.M.
antenna and installation was covered as
completely as space limitations would per-
mit, in Part I of this discussion on F.M.
Installation and Service. It is the purpose
of this article (Part II) to discuss F.M.
receiver service requirements and proce-
dures. We will start off with a brief résumé
of First Principles and then launch into
our discussion of practical F.M.-receiver
servicing. (See “List of F.M. Articles in
Radio-Craft” at the cnd of this article.—
Editor)

Frequency modulated slgnals are obtained
by varying the frequency of the carrier
signal at an audio or sound frequency rate,
The amount the carrier frequency is varied
on both sides of the mean or carrier fre-
quency determines the intensity or volume
level of the signal. Basically, the F. M. re-
ceiver is similar to the A.M. superheterodyne
receiver except for 3 major differences.
This may be seen in the block diagram of
the 2 receiver types pictured in Fig. 1. Both
types may have an R.F. stage, the primary
intention of which is to provide adequate
selectivity and voltage gain. A converter
stage, consisting of a single tube function-
ing as mixer and oscillator, or 2 separate
tubes performing these functions is com-
mon to both,

IN servicing Frequency Modulation re-

THE |.F. AMPLIFIER

Although an L.F. amplifier of one or more
stages is also common to each receiver, the
L.F. amplifier in an F.M. rcceiver differs
from that of an A.M. receiver by reason of
its wide-band characteristics. In an A.M.
receiver, the LF. amplifier is designed to
reject a signal more than 10 ke. to 15 ke.
from that to which the amplifier is tuned.
On the other hand, the I.LF. amplifier in an
F.M. receiver is designed to pass a signal,
without appreciable attenuation, as much
as 100 ke. cither side of the frequency to
which the LF. transformers are aligned.

Various means are utilized to secure this
band-width. In some instances, the primary
and secondary windings are over-coupled
to broaden-out the response curve. The
General Eleetrie HM 136 receiver and the
more recent Pilot FM-12 receivers are
examples of this practice.

The majority of F.M. receivers, however,
employ shunt resistors, to load up either
or both the primary and secondary windings
to obtain the required 150 ke. to 200 ke.
band-width. The use of such high-gain tubes
as the 1852, 1863, 7G7, and 7V7, more than
offsets the loss in gain as a result of resis-
tive loading. In the ecarly Pilot FM-12
model, as well as several F.M. adapters,

RADIO-CRAFT for

OCTOBER,

BERTRAM M. FREED

Alignment and Diagnosis

both primary and secondary of the LF.
transformers are shunted by resistors, as
shown 1n Fig. 2. Only the secondary wind-
ing of the LF. transformers in almost all
Stromberg-Carlson F.M. receivers, is shunt-
ed resistively. The value of these shunt
resistors varies with each receiver model,
and depends upon transformer design and
degree of loading required in each case to
sccure the band-spread. Resistor values
from 10,000 ohms to 50,000 ohms are most
commonly used for this purpose.,

Early-model F.M, receivers employed an
LF. amplifier tuned to 2.1 megacycles, with
a few using 3 mc. Modern F.M. receivers
have LF. amplifiers aligned to 4.3 me., the
standard set down by the Radio Manufac-
turers Association (R.M.A.). One model
manufactured by Zenith has an 8.6 mec.
LF. amplifier.

THE LIMITER

In the block diagram for an F.M. receiver,
a limiter stage may be seen. The limiter
stage, essentially an LF. stage, consists of
1 or 2 amplifier tubes so arranged as to
deliver constant output despite wide varia-
tions in signal input. The tubes employed
as limiters are usually pentodes having
sharp cut-off characteristics, and operated
at low plate and screen-voltages, so that
plate current eut-off occurs with relatively
small grid bias or signal input.

Normal signal input will swing the grid
voltage considerably above and below the
linear portion of the tube’s characteristic
curve. Positive pcaks beyond the range of

-the limiter tube will be clipped by grid-bias

limiting, whereas negative signal peaks will
be clipped due to plate current cut-off. In
this way, variations in signal voltage de-
livered to the limiter which are greater
than the operating limits of the tube are
clipped and have no effect upon plate cur-
rent.

Since static and noise disturbances, pri-
marily, produce amplitude changes in the
signal, as do tube noises, the clipping of
the amplitude changes removes the disturb-
ing effects but leaves the frequency-modu-
lated signal unaltered. This action is illus-
trated at Fig. 3. For complete noise-elimi-
nation, it is essential that the signal volt-
age appearing at the limiter grid be suffi-
ciently great to swing the grid bias to
plate current cut-off and saturatien points.

Limiter tubes are generally operated at
zero bias or with a small bias voltage. The
limiter circuit utilized by Stromberg-Carl-
son, shown at Fig. 4, is representative of
many F.M. receivers. The circuit of the
General Electric H.M. 136 receiver, at Fig.
b, typifies another method wherein the
load resistance is connected in the second-
ary-return. In this case, the tube is sup-
plied with a small initial negative bias. In
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the Pilot FM-12 receiver, a low-value re-
sistor is connected in series with the limiter
Joad resistor shown at Fig. 6, so that an
indicating meter may be conveniently con-
nected to the receiver for alignment pur-
poses. An example of ‘2 tubes arranged in
cascade or series to operatc as more cffective
limiters is seen in the General Electric
JFM 90 receiver, whose limiter circuit is
shown at Fig. 7.

THE DISCRIMINATOR

The 3rd major point of difference be-
tween an A.M. and F.M, receiver lies with
the type of 2nd-detector or demodulator. In
the F.M. recciver, a discriminator detector,
as shown in Fig. 8, is used. The discrimina-
tor consists of a push-pull diode detector in
which opposing véltages devcloped across
load resistors are equal and opposite so
long as the carrier frequency rests at the
intermediate frequency. The resultant volt-
age across the 2 load resistors, from point
A to ground is zero, and no audio voltage
is developed.

When the signal impressed upon the dis-
criminator transformer is frequency modu-
lated, due to phase changes as a result of
both magnetic and capacity coupling, the
voltage drops across the load resistors will
be unequal as the frequency varies above
and below the intermediate frequency with
modulation, The resultant voltage measured
across both diode load resistors will then
be equal to the difference between the volt-
ages developed across cach; and will vary
in polarity from point A to ground as the
modulation swings-the frequency higher and
lower than the resting or resonant fre-
quency. The degree of modulation, or fre-
quency swing, determines the magnitude of
the voltage; and, the number of times per
second, or rate at which the LF. signal
swings above and below the resonant fre-
quency, produces the audio signal.

Further technical discussion on limiter
and discriminator operation is beyond the
scope of this article, and the reader is
referred to past issues of Radio-Craft for
more detailed information. (See appended
“List of F.M. Articles.”—Editor)

NEED FOR ALIGNMENT

, Although most common troubles encoun-
tered with A.M. receivers, such as faulty
condensers and resistors, are not foreign to
F.M.  receivers, and are located in like
234

manner, probably the major difficulty with
F.M. receivers is that of alignment. In an
A.M. receiver, the result of L.F. stages only
slightly misaligned is a loss in sensitivity
and selectivity.

The result of misalignment in an F.M.
receiver is much more apparent and secrious,
for unless the I.F. stages and discriminator
are accurately aligned, not only will loss
in sensitivity be experienced, but also the
symptoms of distortion and noisy reception
will be encountered. The need for precise
alignment of the LF. and discriminator
stages cannot be overemphasized. Despite
statements to the contrary, new receivers
often require realignment, due to changes
occurring in shipment and delivery, where
adjustment trimmers or circuit leads shift
sufficiently to influence alignment. This is
so, notwithstanding precautions taken by
designers to avoid, by careful packing,
bonding, and engineering, the possibility of
changes. For this reason, the alignment of
F.M. receivers should be thoroughly under-
stood. Jt must be remembercd, however, that
most new receivers reach their final destina-
tion in perfect condition, and the impression
that all receivers must be realigned is not
intended. Before alignment is attempted, the
symptoms displayed during receiver opera-
tion must warrant the need for the pro-
cedure. Noisy operation and distortion is
not always the result of misalignment. More
often, it is due to insufficient signal pick-up,
the cause of which may be a faulty antenna
system—faulty in the sense that the dipole
may not resonate at the F.M. band or be
properly oriented—transmission line mis-
match to the dipole or receiver, or the use
of a transmission lne with high R.F.
losses. This was discussed in some detail in
Part I of this article. At'any rate, there has
been and will be need for alignment of the
tuned circuits of F.M. receivers.

The procedure followed in F.M. receiver
alignment is similar in many respects to
that employed with A M. receivers, but with
several important differences. In A.M. re-
ceiver alignment, a low input signal is used
to adjust tuned circuits to prevent exces-
sive action of the automatic volume control
(A.V.C.) and thereby circumvent the use
of an output indicator. A strong signal is
necessary to align F.M. receivers, a signal
strong enough to saturate the limiter tube,
since this condition is normal during regular
operation. The outpht indicator is no longer
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a copper-oxide rectifier type of A.C. meter
connected to output plate or voice coil
circuits.

There are 2 recognized methods of align-
ing the LF. and discriminator stages of an
F.M. receiver. One is through the use of a
wide-band, frequency-modulated signal gen-
erator, and oscilloscope, which is called
viswal or wvariable-frequency alignment, a
procedure employed by many manufacturers
who claim that this is the only proper way
to obtain perfect alignment. A second
method, referred-to as fized-frequency align-
ment, makes use of a signal generator and
a sensitive milliammeter, such as is used in
20,000 and 10,000 ohms/volt voltmeter in-
struments.

Which alignment procedure is superior is
not a question to be decided here. The ad-
vantages of visual alignment are well-
known, but too few radio service shops or
radio technicians are as yet equipped with
the wide-band frequency modulator neces-
sary for visual alignment on an oscilloscope.
Besides, when receivers are serviced in the
field, transporting equipment such as oscil-
loscopes and frequency modulators is incon-
venient. However, either the variable-fre-
quency or fixed-frequency method may be
employed to effect good alignment, and for
this reason both are described.

VISUAL ALIGNMENT )

The vertical plates of the oscilloscope are
connected to the *high” side of the limiter
load resistor, as shown in Fig. 9, and the
ground terminal is connected to ground or
chassis of the receiver. The signal generator
is connected to the control-grid of the
1st-detector or mixer, and ground, the same
ground connection used for the oscilloscope.
(In the General Electric F.M. adapter or
receiver using 2 lst-dctectors, the signal is
fed into the 2nd mixer).

The wide-band frequency sweep oscillator
may be incorporated within the signal gen-
erator or contained in the oscilloscope. In
any case, the sweep oscillator is hetero-
dyned with the signal generator unmodu-
lated output to produce the specified inter-
mediate frequency signal for the receiver
under alignment. Use the widest sweep
frequency that is possible with the equip-
ment employed, since correct adjustment is
simplified. In some Ssignal generators and
oscilloscopes, a sweep frequency as high as
750 ke. is available. In others, a sweep fre-
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quency of only 200 ke. to 300 ke. is possible.
When the frequency modulator is contained
within the oscilloscope, synchronizing is no
problem. Otherwise, a synchronizing voltage
from the ‘“wobbulator” must be injected into
the oscilloscope to obtain a steady pattern.
Starting with the limiter input transformer,
and proceeding back to the 1st I.F. trans-
former, adjust trimmers of cach I.F. trans-
former to obtain a symmetrical response
curve closely similar to that illustrated at
Fig. 10.

In some reccivers, a stage-by-stage or
progressive alignment, rather than an over-
all alignment will produce better results.
The frequency-modulated signal generator
output is connected to the control-grid of
the I.F. amplifier preceding the limiter and
the limiter transformer is adjusted to obtain
a curve with steep sides and wide peak.
Each transformer is then adjusted after the
signal generator eonnection is made to the
control-grid of the tube preceding that
transformer. These I.F. transformers should
be adjusted to give mazimum width consist-
ent with mazimum vertical deflection. No
over-all adjustments are made after this
stage-by-stage alignment is completed.

A dummy antenna, consisting of a
0.05-mf. or 0.1-mf. condenser, must be used
in series with the “high” side of the signal
generator and tube control-grid.- When the
generator is coupled to the grid of the
mixer, insufficient output may result due to
the low impedance of the R.F. coil in ‘the
mixer grid circuit. In this case, it may be
necessary to temporarily disconnect the
R.F. grid lead from the mixer control-grid,
and couple the generator through the dum-
my antenna directly to the mixer. A re-
sistor, from 10,000 to 25,000 ohms in value,
must be connected from tube grid to
ground to complete the grid circuit.

To align the discriminator,: the oscillo-
scope 1s connected across the diode load

resistors. The vertical plates are connected.

as shown in Fig. 11, and the ground termi-
nal to the ground or chassis of the receiver.
Without altering or disturbing the fre-
quency setting of the frequency-modulated
signal generator, which is coupled to the
control-grid of the mixer, adjust the
primary and secondary trimmers of the
diseriminator transformer, referred to as
Cp and Cs, to obtain the “S" or “X” trace
on the screen of the oscilloscope as shown
in Fig. 12.

The type of pattern depends upen
whether single- or double-trace aligninent
is employed. It can be seen that the center
part of the single trace is a straight line
and is centered and symmetrical with re-
spect to all axes. The_ double-trace dis-
criminator characteristic must also be cen-
tered and symmetrical, as shown, with the
crossover at the horizontal and vertical axes.
When trimmer Cs (Fig. 11) is adjusted to
more than correct capacity, the traces il-
lustrated at Fig. 13 will be obtained. The
traces shown at Fig. 14 picture the condi-
tion resulting when Cs is adjusted to less
than correct capacity. The adjustment of
trvimmer Cp (Fig. 11) determines the
linearity of the center portion of the trace,
which must be straight. Incorrect align-
ment of Cp may provide a trace shown at
Fig. 15. Since the adjustment of Cp and
Cs inter-lock_to some extent, it is usually
necessary to readjust Cs again after Cp is
aligned. When the “S” or “X” trace seen
at Fig. 12 is obtained, the discriminator
alignment is complete.

FIXED-FREQUENCY ALIGNMENT

Highly satisfactory and accurate align-
ment of the LF. and discriminator stages
of an F.M. receiver may be accomplished
without a frequency modulator and oscil-
loscope. For this purpose, a calibrated
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signal generator and & sensitive D.C. in-
dicating instrument are essential. The in-
dicating instrument may be a D.C. vacuum-
tube voltmeter or a 10,000 or 20,000
ohms/volt volt-ohmmeter combination with
several low-current ranges. Stage-by-stage
alignment is employed, starting with the
limiter stage input transformer.

The signal generator is adjusted to pro-
yvide an unmodulated output at the correct
intermediate frequency for the receiver
under alignment, and is coupled to the con-
trol-grid of thc IF. amplifier tube pre-
ceding the limiter input transformer. A
dummy antenna consisting of a 0.1-mf. con-
denser, connected in series with the high
side of the penerator to the tube grid, is
important, The ground lead or shield of the
generator output cable must be properly
grounded to the receiver.

Since the current flowing in the grid
circuit of the limiter is proportional to the
signal, connection of the output indicator is
made to the limiter stage. The mode of
connection depends upon the type of indica-
tor and limiter. When an electronic or D.C.
vacuum-tube' voltmeter is employed, it is
only necessary to connect it from the con-
trol-grid of the limiter tube and ground,
or across the load resistor as shown in
Fig. 17. Otherwise, a milliammeter is con-
nected in series with the load resistor,
shown in Fig. 18.

In some receivers, a low-value resistor of
about 1,000 ohms, part of the limiter load,
is provided so that the milliammeter may be
shunted across the resistor. Inasmuch as
the meter resistance is much less than that
of the 1,000-0hm resistor, the greater por-
tion of the grid current will flow through
the neter. This circuit is shown at Fig. 19.
It is advisable to use twisted-pair leads to
connect the meter to the circuit.

Each LF. stage is adjusted to provide
maximum deflection or reading on the
D.C. electronic voltmeter or milliammeter,
coupling the signal generator successively
to the control-grid of each I.F. amplifier
to the” mixer grid. The adjustment will be
found to be broad due to the wide-band
characteristics of the LF. transformers.
When this procedure is completed, and with
the signal generator coupled to the mixer
grid, the frequency setting of the genera-
tor should be changed 75 kc. or 100 ke.
above and below the correct intermediate
frequency, noting the reading on the in-
dicating instrument in each case. When the
ILF. amplifier is correctly and accurately
aligned, the reading on the meter should
decrease an equal amount above and below
the intermediate frequency. The alignment
should be repeated until this condition re-
sults. Keep the signal generator output low
when adjusting 1.F. stages, just below the
point where further increase in signal
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output produces no change in ‘the meter
reading.

To align the discriminator, the signal
generator is coupled to the limiter control-
grid or the mixer grid in accordance with
individual manufacturers’ instructions. In
this instance, a strong input signal is re-
quired. The output indicator is connected to
the discriminator load resistors as shown
at Fig. 20A. When a V.-T.Vm. is used, the
probe or high side is connected to point
A or B, and the ground terminal to the
chassis of the receiver. The primary trim-
mer Cp is adjusted for maezimum reeding on
the meter with the probe at B. The
secondary trimmer Cs is aligned for zero
reading with the probe at A. When a D.C.
milliammeter is employed as the output in-
dicator (a zero-center type is advan-
tageous but not entirely essential), it is
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connected in series with the lower diode
load resistor and ground as shown in Fig.
20B. Trimmer Cp is adjusted for maximum
reading and trimmer Cs aligned for zero
reading. Care should be exercised when
using a microammeter without zero tenter
since the meter will read below scale when
the secondary trimmer is adjusted in the
other direction.

A high-resistance D.C. voltmeter of 20,000
or 10,000 ohms/volt sensitivity may be used
as the indicating instrument and is con-
nected from point A to ground, but the
precaution mentioned in connection with
meters without zero center must be ob-
served. It is possible to change the zero
adjustment of the meter to read up-scale
to avoid slainming of the needle off-scale
when the secondary trimmer is adjusted.

The following procedure is suggested only
as a means of accomplishing I.F. and dis-
criminator alignment when -other essential
equipment is not available.

Since an audio signal is developed across
the limiter load resistor in the circuit shown
at Fig. 6, a modulated signal and conven-
tional copper-oxide rectifier type of output
meter may be employed to align the LF.
stages in an F.M. receiver. The meter is
connected in the usual manner to the output
tube plate circuit, and the input of the
audio amplifier is connected to the limiter
load resistor. The L.F. transformers are
then peaked for maximum reading on the
meter. The discriminator is aligned by con-
necting the audio-amplifier input to point
B, the junction of the diode load resistors,
shown at Fig. 8, and the discriminator
transformer trimmers adjusted for maxi-
mum indication on the output meter.

R.F. AND OSCILLATOR ALIGNMENT

The alignment of the radio frequency and
oscillator stages in an F.M. receiver presents
no problem and is carried out in conven-
tional manner, similar in all respects to
A.M. receiver alignment. Calibration of the
high-frequency end of the F.M. band is pos-
sible with the oscillator shunt trimmer, but
because of the narrow spread or limits of
the band, no oscillator padding condenser
is provided. When padding of the oscillator
circuit to calibrate the low-frequency end
of the band is required, an end turn of the
oscillator coil may be shifted slightly to
effect the alignment.

In connection with oscillator alignment,
it must be remembered that the oscillator
in an F.M. receiver of conventional design
is operated below the signal frequency, not
above, as in A, M, receivers. This is done to
avoid possible image frequency interference
from the television channels that lie above
the F.M. band, and to secure greater oscil-
lator stability. The dummy antenna for
R.F. and oscillator alignment consists of
a resistor of 100 ohms value connected
across the antenna input to the receiver.

RECEIVER TROUBLES

One of the most common complaints re-
ported with F.M. receivers is that of noisy
reception. In many instances, this trouble
may be traced to insufficient signal input
to the receiver. However, we are concerned
with those cases where the antenna sys-
tem is entirely adequate. Lack of balanced
receiver input, which renders a good an-
tenna less effective, has been found often,
The receiver may have one side of the
input transformer primary at ground po-
tential, or capacity coupling between
primary and secondary may be present.
This condition is made apparent, when con-
necting only one side of the transmission
line to the receiver or connecting one side
of the line to one certain input terminal,
will provide a stronger signal, The need
for a matching transformer is obvious in
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this case, so that the effects of unbalance
are overcome.

Faulty operation of the limiter will pre-
vent correct clipping action and elimination
of amplitude changes in the modulation.
This has been found due to changes in re-
sistor values which upset operating po-
tentials. The use of low-tolerance resistors
in F.M. receivers indicates the importance
of correct values. Since the plate and
screen-grid voltages of limiter tubes are low,
discrepancies of 109 to 20% are sufficiently
great to alter the tube characteristic. The
time constant of the resistor and condenser
in the limiter circuit has been carefully
computed. Substantial changes in these
values may produce iinproper operation.

Another common trouble with F.M. re-
ceivers is distortion. This condition is
caused by any one or more of a number of
failures, but principally, incorrect 1.F. dis-
criminator alignment. When the discrimina-
tor characteristic is not linear, frequency
changes in the signal will not be converted
into a sine audio voltage. Misalignment of
the 1.F. amplifier may result in unequal
amplification of the wide frequency band
essential for correct operation, and conse-
quently a non-linear discriminator response.
Both the 1.F. amplifier and discriminator
must be aligned to the same frequency and
the response of the I.F. amplifier must be
equal over the required spread on both
sides of the intermediate frequency.

Oscillator stability is an important con-
sideration in F.M. receiver design and most
receivers incorporatc means to overcome
oscillator drift. The use of temperature-
compensated condensers is common. In some
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cases, these components are mounted close
to some resistor which carries current and
produces heat. An alteration in the relative
position of these components may defeat
the purpose of the condenser. When parts
are replaced, leads and components must
be replaced and redressed exactly to their
original positions, which must be carefully
observed, Should the temperature-com-
pensated condenser require replacement,. it
is important that a unit not only of the
exact capacity be used, but with the samc
temperature coefficient and in the right di-
rection. Oscillator drift may be due to leak-
age paths resulting from excessive use of
soldering flux and faulty insulation, whose
constants change with temperature and
humidity. Oscillator drift eauses consider-
able detuning and prevents linear operation
of the discriminator, thereby introducing
distortion.

Another cause for distortion and noisy
reception is oscillation or regeneration, oc-
casioned by faulty bypass condensers, im-
perfect shielding or bonding, and improper
lead dressing. This regeneration is not al-
ways apparent in the form of a “whistle”,
but makes its presence known by the
symptoms of distorted reproduction. Tuning
condenser chassis bonds, coil and tube
shield grounds, and grounding lugs for
bypass condensers, may become imperfect.
Reliance upon rivets is misplaced and these
points are often the reason for regenera-
tion. The open-circuiting or increase in
value of the resistors shunted across
primary or secondary of I.F. transformers
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has been found to produce a similar condi-
tion, whereby the resistive loading effect is
removed, thus introducing regeneration and
distortion. Leakage between grid and
cathode of type 1852 and 1853 amplifier
tubes iz a too-frequent occurrence. It is
suggested that these tubes be carefully
tested in any convenient manner for leak-
age, before deciding that misalignment is
producing the distortion or weak noisy
reception.

One of ‘the advantages claimed for F.M.
receivers is the extended high-frequency
range. In some cases, brilliance in repro-
duction of the high frequencies may be
lacking or inadequate, despite correct align-
ment and operation. It is only necessary
to change the constants of the filter circuit,
shown in Fig. 21, connected between the
discriminagtor and audic amplifier. This
filter, consisting of resistance and capacity,
is used to attenuate the high-frequency
hoost introduced in transmission, thereby
tending to flatten out the overall audio fre-
quency response. Removal of the filter en-
tirely is not recom:nended, but a change in
the time constant, usually 100 microseconds,
may be warranted. By reducing the value
of the resistance or capacity, an increase
in high-frequency reproduction is secured.

On the whole, the radio technician who
recognizes and understands the major .dif-
ferences between F.M. and A.M. receivers
should have little difficulty in the installa-
tion and service of F.M. receivers.
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NEW RADIO OPPORTUNITIES
IN THE U.S. NAVYAL RESERVE

“Class V-8,” the new streamlined classification in the Naval Reserve for radio sig-
nalmen and telegraphers, gives RADIO-CRAFT readers an exceptional incentive to “Join
the Navy and See the World.” The qualifications necessary for membership in this
new group, and the prospects for advancement, make the patriotic gesture of thus co-
operating in National Defense especially inviting as the following article discloses.

. . o
Photo—U. 8. Navy Recruiting Buroau
The Navy signalman, here shown sending a message
by long and short flashes of light. fram the search-
light as controlled by a telegraph key under his
right-hand, counts & knowledge of radio as only
part of his stock in trade. However the urgent need
for qualified radiomen is reflected in the new
Class V-3 of the United States Naval Reserve, which
offers exceptional opportunities not only-to Service-
men but to all classes of technicians in the radio
field. Not shown in this photograph is the Navy's
receiving, signalman who ordinarily views the search-
I‘uihi, up to_the limit of visibility, through a powerful
telescope. This view illustrates only one of the many
activities being !aug;ﬂh at Naval Reserve Radio
chools.

ITH the several parts of the world
W at loggerheads, and the Navy of this

country patrolling an ever-increasing

area of the Atlantic and Pacific
Oceans, opportunities in the United States
Naval Reserve are numerous and attractive
for qualified radio communications men.

CLASS V-3
The aim of the Navy Department in de-
signing the new streamlined Class V-3 in

the Naval Reserve for Radiomen, Signal--

men, and Telegraphers, is to permit a man
with valuable civilian experience in one of
these 3 fields to be enlisted in the Naval
Reserve as a Petty Officer, with the corre-
sponding pay and privileges.

The Navy needs men who are specialists
in Radiotclegraphy. The following para-
graphs explain what Class V-3 of the United
States Naval Reserve offers these men both
in Petty Officer ratings, and in chances for
rapid advancement.
RADIOTELEGRAPHERS — LICENSED.—
Men already licensed as radiotelegraphers
will be enlisted in Class V-3 in accordance
with Table I. The last 2 columns of this
table may be explained in this way.

A man with a license as a radiotelegrapher
is given an Advaneed Seaman rating upon
enlistment. (The untrained applicant is en-
listed as Apprentice Seaman.) Shortly after
enlistment the licensed man will be.ex-
amined, and on the basis of this examina-
tion he will be given a rating as a Petty
Officer (in this case Radioman), 2nd Class,
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or 3rd Class, or as a Seaman, 1st Class. The
purpose of enlisting trained men at this
higher rating is to give them the advantage
of the higher pay grades, and to enable
them to advance to Chief Radioman (Chief
Petty Officer) more rapidly. The United
States Naval Reserve will always take ad-
vantage of any spccialized training an ap-
plicant has received in civilian life.

RADIOTELEGRAPHERS — NOT LI-
CENSED.—A radiotelegrapher, not yet pro-
ficient enough to be licensed by the Federal
Communications Commission, who desires to
enlist in the U. S. Naval Reserve as radio-
man, will be enrolled in Class V-3 as Ap-
prentice Seaman. R

He will be sent upon enlistment to a
Naval Reserve Radio School, where he will
not only receive training as a radio opera-
tor, but will also be indoctrinated with Navy
procedure and custom.

Upon conclusion of his period of training
he will be examined and rated as Seaman,
2nd Class, or 1st Class, or as Petty Officer,
depending upon the degree of proficiency
which he has attained.

SIGNALMEN. — Qualifications for signal-
men in the United States Navy include not
only such general technical knowledge as
the use of a stadimeter, pelorus, and navi-
gator's range finder, but also a particular
and complete familiarity with the signal
bridge aboard ship, and with the details of
navy practice.

Men with or without previous training
(unless this training has been in the United
States Navy) who desire to enlist in Class
V-3 of the United States Naval Reserve aa
signalmen will be enrolled with a rating of
Seaman, 2nd Class. When these men have
qualified in accordance with an examination,
they will be advanced to the rating of Sig-
nalman, 8rd Class (Petty Officer, 8rd Class).

TELEGRAPHERS. — Men with civilian
training in Morse telegraphy are urged to
enlist as tclegraphers in Class V-3 of the
U. 8. Naval Reserve. These men will be
given Petty Officer ratings upon enlistment.

Depending upon the amount of training
they have received, these men will be en-
listed as Chief Telegraphers, or as Tele-
graphers, 1st, 2nd, or 3rd Class (that is,
Chief Petty Officer, or Petty Officer 1st,
2nd, or 3rd Class). Such men will receive

the pay grade corresponding: to the rating’
they receive at the time of enlistment. (See
below.)

MEN WITH PREVIOUS NAVY RAT-
INGS.—If a man has been honorably dis-
charged from the Navy or Coast Guard
within 3 years with a rating as radioman,
signalman, or telegrapher, or seaman strik-
er for these ratings, he is eligible for enlist-
ment in Class V-3 in the same or corre-
sponding rating to that in which he was
discharged.

If such a man, however, has since his
discharge received a license as a civilian
radiotelegrapher which would, in accordance
with the above table, enable him to enlist in
class V-8 in a higher rating than the one in
which he was discharged from the Navy, he
will not be held to his former rating with
the Navy, but may take advantage of the
higher rating.

Men who have been discharged from the
Navy or Coast Guard for a period longer
than 3 vears must sccure the approval of
the Bureau of Navigation before they can
enlist in Class V-3 at their former rating.

PAY GRADES

Men without specialized training as radio-
men, signalmen, or telegraphers will be en-
listed as Apprentice Seamen, and will be
paid $21 per month.* Men with specialized
training who are enlisted with a rating will
be paid according to the following scale:

RATING *PAY PER MONTH
Seaman, 2nd Class 336
Seaman, 1st Class $54
Petty Officer, 3rd Class $60
**Petty Officer, 2nd Class $72
*+¢Petty Officer, 1st Class $84
*#Chief Petty Officer (Acting

Appointment) $99

**Chief Petty Officer (Per-
manent Appointment) $126

GENERAL QUALIFICATIONS
All applicants for Class V-3 of the United
States Naval Reserve must be between the
ages of 17 and 36. They must be intelligent
{Countinued on page 241)

*In addition to the pay listed here. all men are
provided with food and quarters, and are given
an initial clothing allowance equivalent to $118.

**These men will be given an additional allow.
ance if they have dependents.

RADI0TELEGRAPH — COMMER-
CIAL:

1st Class
2nd Class
Operator’s permit
RADIOTELEGRAPH—
AMATEUR:
Class Aor B
Class C

TABLE I
*RATING IN WHICH *AUTHORIZED RATING
LICENSE HELD ENLISTED WHEN QUALIFIED

Seaman, 1lst Class
Seaman, 1st Class
Seaman, 1st Class

Seaman, 1st Class
Seaman, 2nd Class
*Ct., corrcsponding pay gradeg abovo under “PAY GRADES.”

Radioman, 2nd Class
Radioman, 2nd Class
Radioman, 3rd Class

Radioman, 3rd Class
Seaman, 1Ist Class
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POWER FACTOR CORRECTION

The widespread use of fluorescent lights which are low power factor devices has
brought to the fore the disadvantage of low power factor operation on A.C. power
lines. Just how power factor affects the power requirements and the cost of oper-
ation of not only fluorescent lighting equipment but other pieces of electric ap-
paratus operated on A.C. is here described in an accurate, graphic and unusually un-
derstandable manner. This includes an elementary analysis of A.C. versus D.C.
theory. The article is a reprint from The Aerovox Research Worker, house organ

fluorescent lamps have brought to the

fore the disadvantages of low power

factor opecration on A.C. power lines.
The disadvantages are not only of impor-
tapce to the power companies, which long
have known and tried to correct them, but
to the users of power as well, who up to
now have done very little about low power
factor operation.

The widespread use of fluorescent lights,
which are low power factor devices, has
made the use of power factor correction
equipment of importance to both power
company and power user.

The power companies are concerned be-
cause these lamps require about twice as
much current as an incandescent lamp of
the same power rating. The electric bills,
however, are determined not by the current
but by the power in watts used.

The user of these lamps is concerned be-
cause the number of lamps that can be con-
nected to a branch circuit is only one-half
the number of Mazda lamps of the same
power rating. Moreover, the power lost in
the line is 4 times greater than with an
equivalent light load of Mazdas. The actual
cost of this power may not be very great,
but it does show up in a larger line voltage
drop and increased flickering of the lights
as lights or other loads are turned off and
on,

To explain this, a brief review of the
fundamentals of alternating current theory
is desirable.

RECENT developments in the use of

FUNDAMENTAL A.C. AND D.C. THEORY

An alternating current or voltage differs
from a direct current or voltage insofar. as
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the flow of current, or the force of the volt-
age, is not always in one direction, but
actually reverses itsclf twice a cycle. This
can be observed by the shock received when
an alternating voltage is applied to the
body. When such a voltage, of sufficiently
low value so that it can be endured for some
time, is applied to the body, a vibrating or
tickling sensation is observed. When a direct
voltage is applied to the body, the sensation
is not vibratory, but constant.

Graphically this is shown in Fig. 1, which
depicts the variation of the magnitude of
the voltage with time. If the values above
the zero line are considered positive, the
current can be considered flowing {rom the
generator to the lamp for one-half of the
eycle, and from the lamp back to the gen-
erator during the second half of the cycle,
as shown by the current lying below the
zero line. A direct current is represented by
the dotted line, which shows a constant cur-
rent flowing in one direction at all times.

Since ~ the voltage of the generator
changes direction twice a cycle, the current
will change its direction of flow in step with
the voltage. The current, however, may lag
behind the voltage, or even lead it depending
on the type of cireuit connected to the gen-
erator or the line. If the load is a coil, the
current will lag the voltage, although main-
taining the same rate of alternation. When
a condenser is connected to the line, the
current through the condenser will lead the
voltage. This is illustrated in Fig. 2. It will
be noted that the effect of the condenser
is opposite to the effect of the coil, as far
as the relative timing of the currents is
concerned.

The use” of the curves to illusirate the
relative timing of the current and voltage
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is rather awkward, and to simplify this, the
veetor form is used. By definition, a‘vector
is a quantity having magnitude and diree-
tion. Thus a wind blowing toward the north-
east with a velocity of 10 miles per hour
could be represented by an arrow 10 units
long pointing northeast. A wind can be con-
sidered more or less constant in magnitude
and direction for fairly long periods of time,
but alternating currents or voltages change
direction rapidly, reversing 120 times per
second for a 60-cycle system.

For this reason, vectors used to represent
or illustrate alternating currents or volt-
ages are considered as rotating, although
they are always -drawn in a fixed position.
The direction of rotation is normally coun-
ter-clockwise so that the relative timing of
2 or more alternating currents or voltages
can be represented by the position of their
vectors. Figure 3 shows how the currents
and voltages of Fig. 2 would be depicted.

From a power point of view, the Alter-
nating Cuwrrent System differs from the
Dircet Current System in that the product
of current and voltage is not power in
watts,

To obtain the power in watts for an alter-
nating current system, it is necessary to
multiply the product of current and voltage
by a factor called power factor. The value
of the power factor can never be greater
than “1" and is usually less than “1.” In
fact, the power factor may be “zero” so
that it is theoretically possible to have a
circuit in which current is flowing, yet no
power (such as would be recorded on a
watt-hour meter) would be taken from the
line. Or, from the other point of view, a
given power load, such as an induction
motor operating at 50% power factor, would
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TABLE 1 1
Power FACTOR CALCULATION

P.F. K. P.F. K. PF. KX,
20 4.890 47 1.877 74 909
21 4656 48 1828 175 882
22 4433 49 1779 ~ 76 855
23 4231 50 17932 77 829
24 4.045 51 . 1.687 ¢+ 78 .802
25 3.873 52 1643 79 76
26 3.714 53 1.600 80 750
27 3.566 b4 1.569 81 .24
28 3.429 ‘b5 1.618 82 .698
29 3.300 56 1497 83 672
30 3.180 57 1.442 ~ 84 .646
31 3.087 58 1.405 86 620
' 32 2.961 59 1.368 8% H93
33 2861 60 1333 817 667
34. 2766 01 1299 88 540
35 2,676 62 1.266 39 .512
- 36 2,592 63 1.233 90 484
37 2.5611 64 1201 91 456
: 38 2434 65 1.169 2 426
139 2.361 66 1138 93 .395
400 2291 57 1108 94 363
141 2225 68 1.078 95 329
- 42 2.161 69 1.045 96 292
43 2100 70 1.020 97 251
44 2041 T 992 98 203
45 1930 73 936 100 142
1.930- 73 936 100

The above table gives K values for
each Power Factor. In order to obtain
* the required K.V.A. (kilovoltamperes),
it is only necessary to subtract one K
from the other and multiply this by
the kw. (kilowatt) load. Example:
Correct a 10-kw. load 220 V.-60 cycle
at 64% power factor to 909 power

factor.
K at 649,=1.201
K at 909% —-.484

N7
717 X 10 kw. = 7.17 K.V.A. required

From table below, 220 V. = 55 mf.
per K.V.A. The corrective capacity
necessary is 55 X 7.17 = 394 mf.

e
L
[=]

Volt Mf. per KV.A.
110 V, 219 mf.
220 66

330 243 -

440 13.8

6550 8.76

660 6.09

880 3.42

require twice as much current as a motor
driving the same load but operating at 10055
power factor. The wire nccessary for run-
ning the 505 power factor motor would be
twice as large in cross-section. The same
can be said of any load operating at low
power factor. A power factor of 10055 is
the ideal condition, but power factors of
86 to 95% usually are considered satisfac-
tory.

POWER FACTOR CORRECTION
Normal devices, such gs motors and flu-
orescent lamps, have lagging power factors;

" while Mazda lamps and heaters have power

factors which are nearly 100%%. Condensers
{including refrigerator “capacitors™), how-
ever, have power faetors that are nearly
zero (about 19 or less), but leading. Since
the current taken by a condenser leads the
voltage, it is possible to use condensers to
cancel-out the lagging ecurrents of devieces
which operate at lagging power factors.
Conneeting a condenser of the correct value
across the line at the terminals of a motor
will cause the line current to decrease.

To determine the current value of con-
denser for any given load requires the use
of trigonometry, or charts that have been
made to eliminate the use of trigonometry
as such. Table I gives the multiplying fac-
tors which are used to compute the volt-
ampere capacity of the condenser required
fer the correction of any load.

. The, Table is based on the following
theory:
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Figure 4 shows the vector diagram for a
single-phase load of lagging power factor
before and after correction. Note that the
actual power is unchanged except for the
small amount taken by the condenser.

The total load is considered as consisting
of 2 parts, (1) the power components
marked “kw.” and (2) the wattless com-
ponent marked “reactive K.V.A.” or “cur-
rent.” To improve the power factor, it is
necessary to reduce the magnitude of the
reactive component. The connection of a
condenser across the line at the load ter-
minals will reduce the load reactive com-
ponent by the value of the condenser K.V.A,
component. The equations are given below.

kw.
(1) PF.=cos 1 =
K.V.A,
kw.
(2) K.VA. =
P.F.

(3) before correction
RK.V.A. = K.V A.sin{ = kw. tan §
(4) after correction
REK.V.A.= RK.V.A. — Cond. K.V.A.
RK.V.A.
New P.F. = cos §§ = cos tan~?
kw.
0.377 CE®
(5) Cap. K.VA = —
1,000,000
E is line voltage.
C is capacity in microfarads.
2,650,000 K.V.A.
Ge=

E'.!

Table I, however, simplifies the computa-
tion as shown by the following example:

A b-horsepower, single-phase motor oper-
ates on a 220-volt line, drawing 4.4 kw. and
28 amperes. It is desired to improve the
power factor to 95%.

The present power factor:
4400 4400

220X 28 6160

From the Table, the R.K.V.A. factor for
715 P.F. is .98, and for .95 P.F. the
R.KX.V.A. factor is .324. The difference be-
tween the two RK.V.A. factors multiplied
by the power, which is 4.4 kw, gives the
condenser K.V.A. required.

Thus the condenser
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K.V.A, = 44

(978-329) = 4.4 X .649 = 2.86 or.the re-
guired capacity is:

2.86
2202

For polyphase systems the capacity will
be divided into as many groups as there are
phases, and one group will be connected
across each phase. The computations will
be exactly as .utlined above if the K.V.A.
and kw. values are known. If the current
and voltage between lines and the line cur-
rent are given, the K.V.A. is found by the
following equations:

C = 2,650,000 ( ) = 157 mfd.

E. L,
For single-phase (2-wire)
1000
2E, I i
For 2-phase (34wire)
1000
For 8-phase V3E, L,
(3- or 4-wire) “1o00

E, = voltage between phases or lines
I,. = current in line

THE ECONOMICS OF POWER FACTOR
CORRECTION

In addition to the installation of power
factor correction equipment, when required
by law or power company regulations, it is
often cconomical to install such corrective
equipment in existing wiring systems. For
example, the wiring capacity of a system
can be increased without changing the wire
size as was done in the following installa-
tion.

A”small plant had a connected load of
73, Y -horsepower motors, and 2, 5-horse-
power motors. The line feeding the frac-

tional horgepower motors was a 3/0 rubber-,

ber-covered cable with a capacity of 175
amperes. Increased business required the
installation of 15 additional machines of
the same type. This would require running
an additional line from the main panel
board.

The installation of 0.25-K.V.A. condensers
across each motor decreased the full load
current of ecach motor from 3.3 amperes to
2.5 amperes and decreased the maximum
line current from 168 amperes to 129
amperes. Thus the capacity of the existing
line ‘was increased by 30%, allowing _the
ingtallation of 22 additional machines with-

(Continued on page 241)
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REDUCING PHONO TRACKING ERROR

In the following article the author offers mathematical proof that phono lracking
error may exist to a considerable degree, in the reproduction of sound-on-disc, al-
though the error may be evident only to the trained ear. The importance of reduc-
ing this error is brought out in a description of the author’s personal experiences in
record reproduction; a simple method of accomplishing this improvement is suggested.

TANGENT

RECORD SO0UND
TRACK

CENTER
OF
TURNTABLE
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TONE
ARM

ARM
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ITH the development of the electric
Wpickup for sound reproduction from
phonograph records, the ,popularity
of recorded music has been greatly
increased. Along with this increase in popu-
larity there has been a more intensive study
of some of the factors which are responsi-
ble for the tone distortion or lack of fidelity
commonly found in electric record players.

Sound distortion can manifest itself in
many ways, some of which are fuzziness or
blurred tone or an imbalance of high and
Iow tones, all of which were not in the music
when played in the recording studio. It s
to be noted heve that the average human
ear i8 a relatively poor judge of this distor-
tion for it will only be evident to most
lisatencrs if the same recording is played on
two or more different machines which are
adjacent to each other in the same room.

Also sinee approximately 75% of the
records bought and played today are of
the popular variety where rhythm and syn-
copated effects arc the chief aim, the record
listening public is as yet not overcritical of
the reproduction.

However, with the recent slashes in the
prices of classical records by the big com-
panies and the popularized special offers of
lighter classical records, it is felt that there
will be an increasing demand for superior
machines which will more nearly approach
a lifelike quality in reproduction.

TRACKING' ERROR

Among the mechanical contributors to
tonal distortion is a flaw called tracking
error. This error, although greatly reduced
by the development of the tangential tone-
arm, such as that shown in Fig. 1, can be
still further reduced with a consequent gain
in fidelity.

Consumer’s Research, In¢., in their June
1940 Bullctin state that “a phonograph
needle should theoretically stand in the
sound track at a slight angle from the
vertical and should move across the record
in such a way that its plane is at all times
normal or perpendicular to the radius of
the groove”, also—‘some form_of tracking
error correction is desirable if only as a
very inexpensive insurance against a po-
tential fault”. This means that the angle
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“E" shown in Fig. 1 should be zero for ‘the
elimination of this mechanical flaw. It will
be found, however, to vary in size from
some minimum value with the position of
the arm on the record or change in sound-
track radius to the particular L, X, and
{4 chosen. d

Some records owned by the writer, who
possesses a late-model 1941 radio - phono-
graph of well known make, were plaved at
a friend’s home some months ago with dis-
appointing results to the writer, although
they sounded maturully to the hest! (Evi-
dence of the fact that the human ear can
accustom itself to any constant condition.)
It was noted, at the time, that the machine
was one of the small, low-priced record
players possessing a straight tonearm or
one in which the center line of the crystal
coincides with that of the tonearm.

Because of the audible difference in the
sound reproduction between the two ma-
chines, the writer’s curiosity was aroused
and the thought occurred that possibly a
serious tracking error difference existed in
.the two. So the dimensions L and X (Fig. 1)
were taken on the friend's machine and
these same with the angle { on the author's
for subsequent investigation.

Not being entirely content with the in-
vestigation on two machines only and feel-
ing that a third machine would afford better
comparative results, the author visited the
home of a second friend with the same
records. This home contained another 1941
radioc - phonograph of well known make.
Here, aithough the results were not so
startling, there was, nevertheless, a dif-
ference in the reproduction of the music.
The measurements L, X and {4 were taken
and the writer proceeded at his home to
make an analysis of the tracking error con-
ditions of the two machines along with his
own.

In the first case, which was that of the
straight tonearm on the small player, un-
usually high error values were found
(approx. 16°-30’) and no praetical means
could be evolved for their reduction within
reasonable limits. Because of this, attempts
at correction were discarded and all further
consideration of this type arin was aban-
doned. Since most superior-quality record
players and radio - phonographs possess
some form of the tangential principle in the
arm construction, there is evidence to in-
dicate that the straight arm is rapidly be-
coming discarded.

The calculations and subsequent conclu-
sions accompanying this article are there-
fore based on the two latter cases (the two
1941 radio - phonographs) and purport to
show that these possess an unwarranted
amount of tracking error.

The method used for correction shown
here is one developed by the writer and will
be found to be simple in application once it
has heen reviewed. The results show that
the existing condition is due either to
ignorance of its existence, insufficient study
along the lines of the following analysis, or
reluctance and/or inertia on the part of
manufacturers to change certain cabinet or
motorboard dimensions to accommodate the
proper L, X and § dimensions.

RADIO-CRAFT

CASE ANALYSES

In Fig. 2, curve A represents the actual
variation in tracking error found in one
machine while curve a shows the reduction
occasioned by small changes in the lengths
x and L. Curves B and b show a similar re-
lationship for a second machine. The fol-
lowing analysis for curves A and a is suf-
ficient to illustrate the procedure which can
be duplicated for any case:

CURVE A

Referring to Fig. 1

L=7", X—6.625", § =25°
maximum sound track r=5.76"
minimum sound track r—1.8756"

ERRCR E AT r=1.875"

From the law of cosines we have,

6.625° =74 1.875°-2 % 7 1.875 % Cos Lx
44=494-3.52-26.25 Cos Lx 3

from which
Cos Lx—.324 and Lx=71°-04'
E=(25°4-Lx)-90° =4 (6°-04")

THE VALUE OF r WHEN E=0
44 =494 r*-14r Cos 65°
44=49 4 r*-5.92r

which by
r=>5.035"

completing the square gives

ERROR E AT r=5.75"
44—49-}-33-80.5 Cos Lx
38
Cos Lx— —— —.472 Lx—61°-4Y
80.5
E—(61°-49'}-65°= -(3°-11")

The next step is the solution for the
magnitude and the location of the maximum
error between r—1.8756" and 5.035". Selving
for y, or the distance from the center to the
point of maximum error, we have,
44—=494 y*-14y Cos Lx

y'45
or Cos Lx = —

14y
and taking the first derivative
d Cos Lx y-5

dy 14y°
setting this derivative equal to zero to find

= -

the maximum value gives y=0 or 2.24". .
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Obviously 2.24” is the rational value.
546

Then Cos Lx— —— —.319 Lx—=71°-28'
31.35

E at this point—=(71°-23')-65° = 4- (6°-23')

In the foregoing manner other points were

computed to complete curve A.

CURVE a

If it is assumed that E—0 at r—1.875" and
5.76” and lengths L. and x can be computed
in the following manner, by subtraction—
+X*=L*433-11.5L Cos 65°
—X*=-1.2-3.621.3.75L Cos 65°

0=04.29.48-4.87L1.1.58L, or L—8.95"
X = V8352 - 142 = 833"

MAXIMUM E BETWEEN r—1.876" and
r=>5.75"
.69.4—=804y*-17.9y Cos Lx

y'410.6

179y

again taking the first derivative and setting
to zero

d Cos Lx y-10.6

Cos Lx=

dy 17.9y°
gives y—0 or 3.26” and using y=—3.26"
10.64-10.6
Cos Lx— —— — 364, Lx—68°-40'
58.3

Max. E—(68°-40')-65°=4 (3°—40")

Curves B and b were similarly computed
and plotted as shown in Fig, 2 from the
following data:

for eurve B, L—=7.75", x—=17.6", #=23°

for curve b, L—=9.73", x=9.16", #—23°

CONCLUSION

Curves a and b represent only one of
many possible variations which may be
achieved in each case. Other combinations
of L, x, and & will produce differing results.

R ——

* OPPORTUNITIES IN

NAVAL RESERVE

(Continued from page 237)

men of good character and moral reputa-
tiong they must have no dependents, or be
able to support those which they have. They
must be in first-class physical condition.

Applicants for Class V-3 must be native-
born or fully-naturalized citizens of the
United States, and they will be required to
produce birth certificates or other satisfac-
tory evidence of birth.

TERM OF ENLISTMENT

By order of the Secretary of the Navy all
enlistments today i the United States
Naval Reserve are for the duration of the
Emergency. The nominal term of enlistment
is for 4 years. But if the National Emer-
gency ends several months after a man en-
lists in Class V-3, that man will be returned
to his civilian job as soon as possible. He
will not be required to serve out his term
of enlistment in active duty.

Specific information with regard to any
part of Class V-3, or with reference to the
possibility of a candidate’s being enlisted in
a rating, will be forwarded upon applica-
tion to the nearest Navy Recruiting Station.

‘It can therefore be seen that the problem

*ENGINEERING
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finally devolves into one principally depen-
dent upon each manufacturer’s judgement
and allowance for cabinet clearances. In
order to minimize the error as far as pos-
sible in some cases, it will probably necessi-
tate the choice of such lengths for x and
L as will give approximately equal plus and
minus values for E at the extreme ends of
the tonearm travel.

In the opinion of the writer, a small
amount of research with the object of ob-
taining the most favorable combination of
the 3 aforementioned variables will result
in practically the elimination of tracking
error from phonograph construction. It is
believed that a condition closely approach-
ing the ideal can be accomplished with little
or no changes in the cabinet or motorboard
dimensions.
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POWER FACTOR
CORRECTION

{Continued from page 239)

out interruption of service, and saving the
cost of running 350 feet of new conduit and
pulling wire,

In addition to the increased eapacity, a
saving in power resulted from the decrease
in line current. This saving amounted to
123 kw. hours per month based on 23 8-hour
working days. The voltage drop was also
decreased, resulting in better operation of
the machines.

The most economical size of condenser
for any installation will depend on the rela-
tive saving and the cost of the condenser.
Usually it is not economical to correct the
power factor to better than 90%, although
there may be cases where 1009 correction
would be desirable. Such may be the case
where the increased line capacity warrants
the improvement to 100%.

Over-correction of power factor is seldom
warranted. As the capacity across any line
is increased, the line current will decrease
until 100% power factor is reached and
then will increase  again. The power factor
also decreases, but is said to be leading.

1ES
Chicago, N1

" HIGH
EFFICIENCY I
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Speakers will pro-
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Many Important New Articles of Interest to all SERVICE MEN
are scheduled for the next issue of this magazine—YOU cannot
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SERVICING MUSIC INSTRUMENTS

Decar Editor:

detail.

Why This Avrticle?

I encloge an article on the subject of electronic musical instrument servicing which we would like to
sce published in Radio-Craft. An increaging number of radio Servicemen are being called upon to service
our instruments and we feel that publication of this material in your magazine ig one cffective way of in-
troducing our products to radio technicians everywhere.

In preparing this material I have emphasized the “how it works” idea because obviously the first step
in servieing any such special equipment is to undérstand the busic operating principle. Further, the nu-
merous inquiries we have received from radio Servicemen asking help in repairing owr instrument shows
a very definite necd for knowledge about how to distinguizh onc note from another gnd the relationship
of octaves on a keyboard. As you will note, the dlustrations preparcd for this article cover these points in

HAMMOND INSTRUMENT COMPANY

G. A. Hopson,
Organ Service Manager

served by radio Servicemen. He is the

musician who calls to report that mid-

dle “C” is sounding an octave high; or,
that his instrument (which is complete with
amplifier and loudspeakers) has developed
hum. And his orchestra goes on the air at
8 o’clock; or, the family is entertaining and
must have music! Here, indeed, is a new field
for the radio man—a field which asks little
specialized preparation and should pay well,

n NEW customer has joined the “public”

TYPES OF INSTRUMENTS

Electronic musical instruments fall into
2 general classifications. (1) True electron-
ic instruments generating electric current of
different frequencies by means of vacuum-
tube oscillators or electromagnetic or photo-
electric devices comprise one group. Both
tone-generating and amplifying units of
these instruments eall for a knowledge of
circuits and thus invite the technician with
radio experience. Examples are Hammond
organ, Novachord and Solovox, and RCA’s
Theremin.

(2) Semi-electronic and electrically-am-
plified musical instruments make up another
group. These are conventional instruments
with tuned strings or reeds with vibrations
picked up by some such means as electro-
static or piezoelectric systems. Servicing the
amplification and pick-up units in these in-
struments present another opportunity to
radio technicians. Typical of this group are
the Orgatron, Reed Organ, Meissner Electric
Piano, and numerous Electric Guitars.

We shall limit ourselves here to a few of
the true eleétron.c instruments which are en-
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joying wide distribution. These are some of
the most successful commercial instruments
marketed since music making began to in-
terest electronic engineers. Our treatment
here will be limited to a deseription of what
happens when a key is depressed. Average
radio Servicemen can follow the circuit dia-
grams but frequently have trouble servic-
ing, these instruments because they lack a
clear understanding of “how it works.”

You don’t have to know how to play “My
01d Kentucky Home” to get your share of
this work, but you should learn to distin-
guish one note from another and you ought
to know about “octave intervals.” So look
at Fig. 1 which is the 3-octave keyboard of
the Solovox (a melody instrument made as
a piano attachment).

Keyboard instruments are divided into oc-
taves of 12 notes cach with 7 naturals
(white keys) and 5 sharps or flats (black
keys) in a definite sequence. Highest note of
the Solovox is “B” at extreme-right with a
fundamental frequency of 3,951 cycles-per-
second (or ¢./s.). The 2nd “B” (highest note
in the middle octave and in identical posi-
tion with reference to other notes) is the
octave interval with a frequency of 1,975.5
c./s. or exactly one-half of high “B.” Simi-
larly “B” note in the lowest octave is an-
other octave interval with a frequency of
9877 c./s. The same applies to all other
notes of the scale from octave to octave.

THE SOLOVOX

All notes of the Solovox are controlled by
a single radio-type vacuum-tube oscillator
operating at the audio frequencies of the

RADIO-

highest octave of the instrument. (2,093-
3,951 c./s.) Each time a key is depressed, a
switch under it tunes this ‘“‘master” oscilla-
tor to the pitch associated with the key in
this highest octave range. Thus, whenever a
“C" key is depressed (the tuning contacts
for all the “Cs” are in parallel) this oscil-
Jator is tuned to 2,093 c./s., which is its
lowest {requency. If a ““B” note is depressed
the frequency will be 3,951 c./s., which is its
highest frequency.

The output of this master oscillator con-
trols the frequency of a 1st controlled oscil-
lator (called the “buffer” oscillator) which
is adjusted to operate at the same frequency
as the master oscillator. The output of this
buffer oscillator, in turn, controls the fre-
quency of the 2nd controlled oscillator seo
adjusted to oscillate at one-half the frequen-
cy of the first oscillator. This new frequency
corresponds to a note of pitch 1 octave low-
er than the buffer oscillator.

Similar cascaded oscillators provide
pitches of 2, 3, 4, and 5 octaves below that
of the 1st controlled or buffer oscillator. In
this way, each time the master oscillator is
tuned to some given note, each of these 6
controlled oscillators produces & note which
is in exact octave relation to the master,
thus forming a series of 6 notes in exact
octave relationship. The particular oscilla-
tor selected for sounding through the am-
plifier and speaker depends upon the par-
ticular playing key depressed, and alsc upon
which of the register controls (Bass, Tenor,
Contralto, Sopranc) are used, as shown in

Fig. 1.
For example, using the “Soprano” tablet,
CRAFT for OCTOBER, 1941
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Fig. 3. Schematic of Seolovox

the tone of the highest octave is supplied
by ‘the master oscillator through the buffer
oscillator, middle octave is supplied by the
2nd controlled oscillator, and lowest octave
by the 3rd controlled oscillator. Then by
changing to “Contralto,” the tone of the en-
tire keyboard drops an octave so that the
highest octave is supplied by the 2nd con-
trolled oscillator, etc, When the notes of the
lowest octave are depressed with the “Bass”
tablet in, the lowest tones of the Solovox,
produced by the 6th controlled oscillator,
sound.

A 2nd contact under each key operates
an electrical relay, having contacts to se-
lect the desired oscillator. There are 3 relays
—one for each of the 3 octaves of keys. A
further function of the 2nd key contact is
to transmit the signal to the speaker with
a controlled rate of attack so as not to be
musically abrupt. Tuned electrical circuits
and tone controls similar to radio tone con-
trols alter the quality of tone over a wide
range.

The bloek diagram, Fig. 2, shows all the
parts of the Selovox and how they are inter-
connected. In the completed instrument key
contacts, tuning condensers and resistors,
vibrato rced, and all controls are a part
of the keyboard. The tone cabinet contains
oscillator, relay and amplifier channels in-
cluding loudspeaker.

THE HAMMOND ORGAN

Tone generators produce the frequencies
of the Hammond Organ by means of elec-
tromagnetic alternators driven by a syn-
chronous motor. Each alternator consists
of a small bar magnet with a pick-up coil

Fig. 4. Schematic of Novachord
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wound around one end, and a steel tone
wheel with a number of high spots or
tecth. As the tone wheel revolves these
high spots vary the field of the magnet
and induce a tiny current in the coil. One
of these tone wheels, for example, rotates
at such speed that 440 high spots pass’the
magnet each second generating the funda-
mental of note “A” above middle “C.”

Figure 3 shows in block diagram what
happens when one of the 61 playing keys
on either manual of the organ is depressed.
As many as 9 frequencies representing the
fundamental and 8 partials or harmonics
connected to the contacts of this key are
impressed on bus-bars connecting them to
primary taps on a matching transformer.
From the high-impedance secondary of this
matching transformer the signal passes
through a tremulant mechanism, a series
of contacts introducing fixed resistors pe-
riodically to vary the amplitude of the
signal, and then to the swell pedal which
controls volume as the signal! is fed into
the audio amplifier.

The console preamplifier consists of 2
stages of amplification. A push-pull output
transformer couples the low-impedance
signal (run in cable to tone cabinet) to
the power amplifier containing 2 stages of
push-pull-parallel tubes driving a pair of
12-in. dynamic loudspeakers.

Reverberation control and the rotor
tremulant, optional features of the tone
cabinets, are also shown in the block dia-
gram. Reverberation control is accomplished
by an electromechanical system of springs
suspended in tubes of oil and driven by a
small dynamic unit. Delayed vibrations of
the springs are picked up by a special
crystal microphone and fed into the ampli-
fier. The rotor tremulant consists of a
motor-driven drum fitted with 2 deflecting
vanes revolving in front of speakers mount-
ed in a “V”-shaped baffle.

THE NOYACHORD

This instrument, complete with key-
board, generator, control panel, power sup-
ply, amplifier and loudspeakers, is built into
a console occupying a 4% x4 ff, space.
The Novachord is unique among musical

instruments in that the player may con-.

trol the “attack,” or growth and decay
characteristics, of the tone produced in
addition ‘to having "available a wide range
of effective tone qualities. Thus percussive
tones like piano music are possible, and by
operating simple controls the player changes
to a singing tone comparable to a violin,
or to a variety of other novel effects.

The tones of the Novachord originate
in vacuum-tubc oscillator and frequency-
divider circuits, as indicated in the block
diagram, Fig. 4, which shows the oscillator
and dividers for note “A.” There is a similar
oscillator, with its associated divider cir-
cuits,. for each of the other 11 notes of
the scale. The 12 oscillators operate at the
frequencies of the highest octave of the
instrument.

Each frequency divider is 'a non-linear
amplifier operating in such a way that its
output signal has half the frequency of
its input signal, and therefore the musical
interval betwcen 2 consecutive dividers is
an octave. As the 5 “A’ dividers are cas-
caded, they and the “A" oscillator supply
6 octaves of notes “A.”

Associated with each oscillator and each
divider is a control tube which acts as a
valve operated by the corresponding play-
ing key. Signals from the oscillators and
dividers pass through the control tubes to
the control®box, where they are combined
and modified by tone control circuits. The
control box output is fed into a 2 stage
preamplifier which drives a standard Ham-
mond Organ power amplifier connected to
two 12-in, dynamie loudspeakers.
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*ELECTRONICSe
New Direct—(":oupled’ FM - AM

AMPLIFIER MANUAL

By A.C. SHANEY

Chict Engineer, Amplifier Co. of America

For the Layman, Serviceman
Recordist and Engineer
Rerardless of whother you aro interested in the flnest

type of phonograph reproduction, high fidelity recording,
sound-on.fiim  applications, FM or AM programa, ¥you
will find invaluable information in this Practical handbook.
Written by the leading exponent of direct-coupled am-
plifiers who has spent more than 10 years improving€ eod
perfeeting the famous Loftin-White c¢ircuit.

Explains the theory and practical application of:
Varishle Speed Non-Overloading Push-Pull Expansion
Non-Frequency Diseriminating Serateh Suppression
Push-Pull Balanced Direct-Coupled Amplification
Push-Pull HIigh-Frequéncy EQualization
Push-Pull Low.Frequency Equalization
Push-Pull Yolume Compression
Automatic Volume Limitation
Automatic Volume Control
Callbrated V.U, Indicator
Audio Spectrum Control
Remote Control
It you are interelt«-d in the latest audio devclopments,
you can’t afford to be without this complete compllation
of luthbmlc artlcles on Direct-Counled Amplifiers. 83
pages 8%*x 117, Over 100 diagrams and 1llusteations.

Friced to Cover Cost of
Printing and Mai}mg ZOC
Send Stamps or Coin

AMPLIFIER CO. of AMERICA

17 WEST 20TH STREET, NEW YORK, N. Y,

MYSTERIOUS
LODESTONE

We present our genuine
DYNAMICIODESTONE.,
the most remarkable nat-
ural live magnet lmown,
Not man-made, but found
In nature. Known as Mag-
netite.  Hislory  sbounds
with legends about the
mysterious power of Lode-
stone, Mohammed's coffin
in the Great Mosqus at
Medina was supposed to
have been suspended for
centuries held in space
auly by powerful Lode-

stanes.
Many regard Lodestone as being
cndowed with miraculous pow-
ers, 1t has been used for con-
turles as a charin and talsman.
The anclents, fron Phoculcians
to the Romans. beileved that {t

had the poxor to attraet love and
keep it secure. The high castes in India thought that ft
ereated and preserved manly vigor.

Al our specimens are specially selected for high
power.

50 Fascinating Experiments

can bo perforined with our DYNAMIC LODESTONE. We
give full dlreertons showing how these insiructiso and
mysterious experiments can be performed cven by a child.
In addition to the Lodestone, we supply a genuine magnetic
coinpasg 10 show tho power of Lodestone and a supply of
fron filings (o “‘bewhisker’’ the Lodestone.
Entire outfit Including Lodcstone. compass, filings. direo-
tions, cte., only 50c. Posipald,

QOrder today. Send monc¥-order, cash or new V.8, stampe.

NATIONAL PLANS INSTITUTE
246-R 5TH AVE. NEW YORK CITY

43



REE 1o RADIO-CRAFT READERS!

i ——

I !

“Send Us Your Name—Get This
Valuable Encyclopedia Volume

77

No Strings!
No Catches!
NOTHING

' RE E TO BUY!

Yes, this volume is our outright gift! There is no obligation to do anything or
buy anything. Simply mail the gift coupon below, and we send you Volume One
of the Modern Concise Encyclopedia! We give it to you free—for the malling

MODERN
COnNCIsE

YOUR FREE
BOOK IS
LARGER
THAN
SHOWN
HERE !

15 SUPERB
VOLUMES

NEW 1941
EDITION

Imagine! Through this sensational of-
fer you can own the brand new edition
of the finest set of concise encyclope-
dias in America! Books higger than
full library size, much larger than pic-
tured, handsomely bound in deep green
cloth. stamped in red, and gilded-—ex-
pensively made volumes you will be
proud to own—yours at next to no
expense!

14 MORE BOOKS—
ALMOST A GIFT!

You are also entitled to an EXTRA
PRIVILEGE, We reserve in your
name all the rest of the fourteen vol-
umes. And—unless you cancel your
reservation—you Treceive one every
week, as they come off the presses. But
you will not be charged for these vol-
umes the high price they are worth—
merely a PRIVILEGE PRICE—a price
so small that every reader will know
he is receiving the volumes PRACTI-
CALLY AS A GIFT! Remember—
these are genuine encyclopedias—books
that contain EVERYTHING you ever

First read the Gift Coupon below. Then
check whether you want Regular or
DeLuxe. Mail coupon to us enclosing
10c coin and 3c stamp. We send you
by return mail your free Volume One
in the edition you dcsire. This book
BELONGS TO YOU whether you
want the reat of the set or not. We
also reserve the rest of the 14 vol-
umes in your name, and we
N give you the EXTRA

HOW TO GET YOUR FREE BOOK!

()
A 1’: \ charge—and after you examine it—you are given the privilege of accepting the
Y M rest of the big fifteen volume set almost as a gift.
A \ FINEST CONCISE ENCYCLOPEDIA IN AMERICA!

want to know, tlearly written and
illustrated. They are written for YOU
—for the information you seek on His-
tory. Biography, Geography, Medicine,
Industry. Music, Religion, and 22,000
MORE subjects—a rich mine of in-
formation providing more FACTS than
a college education.

CHOICE OF DELUXE EDITION

One further privilege. If you prefer,
you can have your set in the superb
DeLuxe Edition pictured at left—
bound in red artificial leather, stain
and waterproof, embossed and gilded
—distinguished volumes built for life-
time use, with extra heavy °covers,
woven head and tailbands, and many
other DeLuxe features. There is NO
EXTRA CHARGE FOR VOLUME

_ONE in DeLuxe Edition. You can have

Volume One FREE in your choice of
editions, However, the remeaining 14
volumes in DeLuxe Edition because of
the great cxpense of DeLuxe features,
will cost you slightly more than Regu-
far, Read the coupon very carefully
before checking the edition you desire.

PRIVILEGE of receiving these vol-
umes 03 they come off the presses—
one baock each week, And if you de-
cide not to cancel reservation, you get
these books by paying the postman the
SPECIAL GIFT PRICE—only 43¢ per
volume for Regular Edition or 7%¢ for
DcLuxe Edition, plus a few cents mail.
ing, charge—and NO MORE! Send
in for © your first free volume
TODAY!

r-----------'ﬂ-'ﬂ-'------------

READERS GIFT COUPON

BOOK GIVE-AWAY PLAN
P. 0. Box No. 56, Brookiyn, N. Y.

Enclose 10c in €oin
and 3c Stamp to
Cover Mailing Charge

2]

22,000
ARTICLES

1400 ILLUS-
TRATIONS
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reservation; otherwise xou may send me the rest of the
set al the rate of a volume a week. and 1 will pay the
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#ow to make and wse a

*TEST INSTRUMENTSe®

DIRECT-READING V.-T. VOLTMETER

Dear Editor:

any jobber.

This letter accompanics an article concerning a common inglrument, the Vacuum-Tube Voltmeter. How-
cver, this instrument is unique in 2 respecta:
(1} The greatest disadvantage of home-mode equipment is that it looks home-made. This is overcome by
having the instrument characteristic match the scales of « standard foundation meter instead of home-made
meter gcales to suil the instrument.
(2) Instead of using the vacuwm tube as a rectificr, it is used as a class A amplifier. I have secn this prin-
ciple used m only onc other V.-T.Vm. construction article to date.
Its other advantages include a high currenmt sensitivity of I microampere for full-scale deflection; stability
anainst line voltage variations without the use of voltage regulator tubes; its ability to withstand overloads
of over 100 times; and, gencral stability with frecedom from trouble.
The instrument itself is inherently a simple affoir. As a result of this, it can be duplicated by various
constructors with a minimum of trouble. All parts used ave.standard commercial components available at

“4a l[m’gae_ Instrument” —

THE AUTHOR

STEPHEN J. VARMECKY

construction articles which have ap-

peared in various radio magazines from

time to time. the V.-T.Vm. still does not
have the -popularity among Servicemen
which is due it.

Perhaps the most important reasons for
this is its limited utility and inconvenienee.
No Serviceman wishes to put his hard-
earned cash and the sweat of his brow
into a temperamental instrument just to
measure an A V.C. voltage when an ‘“‘eye”
tube can serve him well enough for this
purpose.

I N spite of all the Vacuum-Tube Voltmeter

ADVANTAGE

The fact that a V.-T.Vm. can measure
A.V.C. and A.F.C. voltages is always men-
tioned in a V.-T.Vm. article. The real ad-
vantage of a V.-T.Vm, is that it measures
potentials without loading the circuit, thus
making possible the measurement of the
normal operating voltage anywhere in a

RADIO-CRAFT
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receiver. Any Serviceman knows that the
voltage on the plate of a 6Q7 tube, in a
receiver, exceeds 6 or 10 volts; yet, that is
all he expects to find if he measures it with
a 1,000 ohms/volt meter.

Others may object to the V.-T.Vm. be-
cause it is too inconvenient to be useful.
A “slide-back V.-T.Vm., while it may be

ideal for certain types of work, has no

place on a service bench, Even a direct-
reading instrument with ealibration sheets
is a time waster and a general pain in the
neck.

The V.-T.Vm. described here overcomes
these objeections, as far as possible, while
still retaining the advantage of a V.-T.Vm.
The voltage is indicated directly on the
meter—there is no reference to calibration
sheets.

In operation, it is used just as a 1,000
ohms/volt meter with one exception; polar-
ity is reversed by the flip of a switch in-
stead of reversing the test prods. Further-

1941

< Front and rear views of the coms

pleted Direct-Reading V.-T. Volf-

meter. This inexpensive instrument is

easy to construct. The carrying case
is a readily available type.

more, voltage may be measured at any
point in the set, even on the grid of a tube,
by touching the test prod to that point.

It has a sensitivity of 1,006,000 ohms/volt,
but at all ranges above the 25-volt range
the input impedance is essentially constant
at 25 megohms.

Because of this high input impedance,
many voltage measurements are made pos-
sible which are not ordinarily practicable
with a moving-coil voltmeter. Grid bias ob-
tained from a gridleak and condenser, for
example, may easily be measured.

CONSTRUCTION

At current amateur net prices, the total
cost of the instrument is about $12, using
all new parts.

The instrument is constructed entirely -
from easily-obtainable commercial parts.
There are no critical components which lead
to trouble if they are not set exactly right.
It is designed so that it can be duplicated
with a minimum of trouble by anyene else,

A steel cabinet, 6 x 7x 12 ins.,, with a
carrying handle houses the instrument.
Although any type of case may be used,
open chassis and panel construction is not
recommended as the instrument will not be
as portable or rugged.

Inside the cabinet is a chassis made from
No. 18 gauge sheet metal with only 3 sides
folded down and the back left open to make
it more accessible. This can be seen in
Fig. 2.

Any good 0-1 ma. foundation meter may
be used as an indicating meter. It should
have ranges of 0-1, 0-5, and 0-25 marked on
the D.C. scales. Do not use the A.C, scales.
Select this meter as you would select a
wife—find one that vou can stand to look
at all day. In the author’s model, a Beede
model 541 fan-type meter was used.

The power transformer may be any 4-
or b-tube half-shell transformer with 6.3-
volt filament windings, as the current drain
is only three tubes on the filaments, and
less than 15 ma. from the high voltage,
a larger unit is unnecessary.

Because of the high resistances involved,
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25.900 OHMS , IOW. (EACH)
N

R3, 2,000
&OHM tPOT.) R2
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RY, I5.MEGS.| RIO D2-71F, INPUT
123 W, 0.3MEG. goov. - LR 7.
X | A S aputes D)
‘ .

Ya-w.

R12, 50,000
OHMS, l/a-W

sw3 .
(RANGE SELECTOR)™

CRYSTAL MICROPHONE
CaBLE

METAL END WITH CHUCK
FOR PHONO NEEDLE

DMEG. 150LATING
RESISTOR

a low-loss range selector switch was at
first considered necessary. Subsegucnt tests,
however, proved that an ordinary tap-
switch was entirely satisfactory. In the in-
strument shown, a particular 12-point ro-
tary tap switch was used (see List of
Parts) and no trouble was experienced with
it. It should be of the shorting type.

In Fig. 3 resistors R1 and R2 are not
critical with regard to exaet resistance
value, but they should both have the same
resistance. These are 25,000-ohm, 10-watt
wirewound units. Use 2 new resistors of
reliable manufacture—not 1 new and 1
junkbox orphan, or 2 resistors that have
seen better days. This is important.

The potentiometer is a 2,000-ohm wire-
wound control without taper. It should be
completely insulated from the chassis.

Resistors R4 and R5 are the only other
resistors which carry appreciable current,
and these are. not critical. Do NOT sub-
stitute other values, however, but get the
values shown.

In constructing the instrument, mount
all parts in their proper positions before
wiring. The chassis is wired outside the
cabinet first, leaving long leads for con-
nection to the front panel. Resistors R5 and
R6 and condensers C1, C2 and C3 are the
only ones on the chassis.

ASSEMBLY

Place the chassis in the cabinet and se-
cure it with two sheet metal screws through
each side of the cabinet into the chassis.

The front panel should now be put in
position and secured. It may now be wired
and connected to the chassis. The leads
which go to resistor Rx should be tempo-
rarily shorted. Do not connect any of the
resistors on the range selector except RT,
and condenser C4.

We are now ready for a preliminary test.
With the rectifier tube (6X5G) in place,
short both plate connections of the 6J5G
tubes to chassis and apply the power.

Test the zero adjustment to see whether
or not the meter may be brought to zero.
If the meter cannot be brought to zero with
R3, probably one of the resistors R1 or R2
is open, wrong value, or there is too much
difference in resistance between them. Ad-
just this point before going on with the
construction.

Remove the shorts from the 6J5G plate
connections and insert two NEW 6J5G
tubes. Use only new tubes of reliable manu-
facture. Allow the tubes to heat for at least
two minutes and then set the meter to
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zero with R3. If it eannot be brought to
zero, try other tubes. Tubes which are so
mismatched that they cannot be balanced,
are unfit for use here.

With the meter at zero, try shorting re-
sistor R6. A steady deflection of more than
10 or 15 microamperes indicates tube V2
has excessive gas content. Several tubes,
when tested in this circuit, showed so much
deflection that the author suspected that
they were filled with compressed air.

Before going any farther, make the test
prod as shown in Fig. 4. The test prod is
the type having a chuck for a phono-needle.
This metal end may be pulled out and the
test prod re-assembled as shown in Fig, 4.

The crystal microphone cable terminates
in a phone-plug, the shield connected to the
body of the plug and the center wire to
the tip. An extra wire is connected to the
body of the plug, and terminates in a small
alligator clip for connection to the chassis
of a receiver under test,

At this point, any temporary wires or
connections should be put in place perma-
nently and all connections soldered. With
all this in order, the instrument is ready
for calibration.

The calibration of this V..T.Vm. is a
simple matter. A source of high voltage
D.C., about 250 volts with a voltage divider
in the output is necessary. A multi-range
D.C. voltmeter is also required. The D.C.
voltmeter iz connected across the output of
the voltage divider, and the V.-T.Vm. is con-
nected across the terminals of the D.C,
voltmeter, using the special test prod.

Insert an old volume control of about
50,000 ohms resistance in the place for
resistor Rx. Before applying the power to
the V.-T.Vm., set the mechanical zero ad-
justment on the indicating meter to exactly
zero. THIS IS IMPORTANT.

Apply the power to the V.-T.Vm. and
allow it to warm up for at least five min-
utes. Set the meter to zero with R3 and
the range selector to the 0-5 volts position.
Try throwing SW2 to the opposite posi-
tion. If there is any deflection on the meter,
the zero was not correctly set with R3.
This must be set exactly during.calibration.
The voltage divider should be set to mini-
mum voltage before the power is applied
to the high voltage supply.

By means of the voltage divider, set the
D.C. voltmeter to exactly five volts, If the
V.-T.Vm. reads backwards, throw SW2 to
the opposite position.

Using the control at Rx, set the V.-T.Vm.
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until it indicates exactly full scale—
6 wvolts. Then, WITHOUT CHANGING
THE SETTING, remove the volume control
from the circuit and measure with an ohm-
meter the amount of resistance which was
in the circuit. It will probably be near
25,000 ohms. Insert a one-watt resistor of
this size at Rx, or, if it is an odd value,
make up a resistance with several smaller
unitss This resistance is not unduly critical.

This finishes the calibration of the
B-volt range. Resistor R8, a 5-meg., %-watt
unit.is now put in place. With the voltage
divider set to give 10 volts at the D.C. volt-
meter, set the V.-T.Vm. to the 0-10 volts
position and check the voltage indicated.
If it does not indicate exactly full-scale
10 volts—resistor R8 is incorrect. Try
other 5-meg. resistors or combinations unti}
the correct value is found.

Repeat this procedure in the case ol
“resistor” R9. This is actually a combinatior
consisting of a 5-meg. and a 10-meg. unit,
in series, as a 1b-meg. unit is not avail-
able. This completes the calibration of th¢
25-volt range. .

In these 3 ranges, 0-5, 0-10, and 0-25
volts, resistance is added in series to ex-
tend the range at the rate of 1,000,000
ohms/volt. In the higher voltage ranges,
the grid resistor is shunted so that the
grid takes a smaller proportion of the ap-
plied voltage with the total input impedance
essentially constant at 25 megohms.

If R7, R8, or R9 has excessive resistance,
the readings given on the V.-T.Vm. will be
low: if the resistance of R10, R11, or R12
is excessive, the readings on the V.-T.Vm.
will be high. Bear this in mind during
calibration.

Continue the calibration at the 0-100-,
0-250-, and 0-500-volt ranges as before.
The 0-500 volt range may be calibrated at
250 volts, the V.-T.Vm. adjusted to indicate
exactly half-scale.

During calibration there are 2 important
factors to remember. (1) The V.-T.Vm.
MUST be exactly at zero. If reversing SW2
when no voltage is applied to the V.-T.Vm.
causes a deflection, the meter is not cor-
rectly zeroed.

(2) Do not remove the D.C. voltmeter
while cafibrating the V.-T.Vm. Removal of
this meter will alter the voltage at the
V.-T.Vm, and make the calibration worth-
iess.

It may seem at first from this article that
the instrument is a eritical affair. This e
not the case. If all new parts of reliable
manufacture are used in the construction
of the instrument, no trouble should be
encountered. Troubles which might occur
are given just in case it decides to be
stubborn. A little mathematical figuring
will show that at worst, not more than 10
milliamperes could flow through the meter.
This would be the case only if Rx were
shorted, R2 burned open, and V2 were in-
ternally shorted, plate to cathode. Unless
some component fails, not more than 5
milliamperes can flow through the meter
regardless of overload. Thus, under ordinary
conditions, it is impossible to burn-out the
meter.

OPERATION

Thus far the construction of the V.-T.Vm.
de luxe was described. The ease of operation
of this V.-T.Vm., along with other desirable
characteristics, makes possible many very
useful tésts which are not ordinarily
possible.

There are several characteristics which
should be kept in mind when using this
meter. The instrument will respond only to
D.C. potentials. Only D.C. voltages will be
indicated, regardless of the presence of

A.C. voltages.
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Don’t be afreid to wuse this instrument.
Regardless of overload, the meter cannot be
damaged, although the needle may be bent
from hammering it off-scale excessively!
It may be subjected to 500 volts while in the
0-6 volts position without harm, 100 times
overload.

Its scales are perfectly linear to more
than twice the scales of the meter. This is
proved by the fact that the same reading
will be obtained whether the probe is posi-
tive or negative, on any given voltage. In
other words, the scale calibration is identical
regardless of -polarity.

In spite of the fact that no voltage regu-
Tator tubes are used, there will be no drift
from zero because of line voltage variations.
This stability is obtained by using a sepa-
rate tube to balance-out the static plate
current of the voltmeter tube. Both tubes
are operated under identical conditions and
any change in plate voitage will affect the
current in both tubes by the same amount.
The exact plate current drawn by each tube
is unimportant; it is the difference in plate
currents which the meter indicates.

Grid_current is held to a very low value,
the maximum drift possible being about
1%. Ordinarily there will be no noticeable
drift off zero from the lowest to the highest
voltage range, a change of from 1 megohm
to 10,000 ohms in the grid circuit.

THE ABC'S OF AV.C.

AV.C. voltage may be measured at any
point where it exists: the grid of anv con-
trolled tube, the A.V.C. bus, or the diode
plates of the 2nd-detector. It can be fol-
lowed through the receiver, unaffected by
the presence of the meter in the ecircuit.

This makes it useful in testing for de-
fects in the A.V.C. circuit. Low A.V.C. on
strong locals will generally be due to a
short in the A.V.C. svstem, or a lack of
gain because of misalignment, weak tubes,
etc. A high A.V.C. voltage. with no signal
input is caused by oscillation in the R.F,
or LF. stages of the receiver, Extreme
variations of A.V.C. voltage with modula-

tion are caused by insufficient A.V.C. filter- -

ing and may be the cause of distortion or
lack of response to low audio frequencies.

The V.-T.Vm. can be used as an align-
ment indicator. This is done by setting the
trimmers for maximum A.V.C. voltage. A
fairly strong signal should be used, enough
to give a good deflection on the V.-T.Vm.
It is not necessary to connect to the A.V.C.
bus; the grid of any A.V.C.-controlled tube
will do.

This is also useful when setting electrical
pushbutton tuning. The adjustments are
peaked on the station desired, using the
V.-T.Vm. as an alignment indicator.

It is a good idea to remember the ap-
proximate A.V.C. voltage developed by
common receivers on a local station. This
will quickly show whether or not the re-
ceiver is up to par. It is not necessary to
remove the chassis from the cabinet to
check this, again, the grid cap of any con-
trolled tube serves for measurement.

A skeptic eustomer ecan be shown the
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A NEW BOOK TO ADDTO YOUR TECHNICAL LIBRARY

AUTOMOBILE RADIO —rriciples & Practice

by B. Baker Bryant

COMPLETE compilation of pertinent data on
how 1o Install and service the modern nuto-
mobile radle recciver. All of the non-essent{al
fetalls which have crept into ths profession have
been weeded out. Each tople 1s treated so as to
contain a Dreciso statement of the fundamental
principie involved. to assure the reader's clcar un-
derstanding of this principle, without distracting his
attention by the discussion of a multitude of detalls
and mathematical expresslods, which are primarily
for the cnginecr. and tend to coufuse rather than
clarify a statement for the suto-radio-techniclan.
A practical treatise based on practical experience
by practical radic people for the practical radio-
techniclan.

Brief Outline of Contents—

introduction—The Auto-Radie Art.
Features of thse Modern Automobile

scelver,
Installations of Automobile Radies and

ntenna,
The Automobile High and Lew Tensien
Electrical Systems.
Automoblle Electrical Dlsturbances.
Vibrator Converters and Motor Generators.
Service Hints, Classified Automobile jn-
statlation Notes. and Conclusion.
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you postpaid upon receipt of ¥Your
remittance.
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FLEXIBLE
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LEATHERETTE
COVER, SIZE 5!,2"x8”
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cfiect of a new tube by the ines CUBE M | EADIO-CRAFT. 20 Vescy Streot. Mow AT, ‘ If you will take adrantage NOW ?f o usopecz.'?l
A.V.C. voltage. He may not know what it is ] subserintion offer of cight months for $1.00. we
iy Gentlemen: Enclosed you will find One Dollar for which. g will send you ABSOLUTELY FREE and POST-
all about, but he can see that the meter |Cnter my subscription to RADIO & TELEVISION Magasine PAID tnis 416 page full lbrary size MODERN
d A for EIRht Montha. Send me. ABSOLUTELY FREE nnd POST- 1 WERSTER DICTIONARY—useful and instructive
reads higher when @ new RF., I.LF., or con- | PAID. my copy of the MODERN WERSTER DICTIONARY. 1 to  everyone. This  self-pronouncing  authoritativo
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*TEST INSTRUMENTS®

.’a'-:the Dependability o; ;
\OHMITE PARTS

. counts more than

OW, more

than ever,
it pays to use
Ohmite Parts,
because you can depend on them to give
trouble-free service and prevent costly
breakdowns. Ohmite Brown Devils are
available in convenient 10 and 20 watt
sizes, in many stock resistance values.
Ohmite Dividohm Adjustable Resistors
are handier than ever for quick replace-
ments or change of resistance values.
Sizes from 10 watts to 200 watts. Oh-
mite Power Line Chokes prevent R.F.
current from interfering with radio re-
ceivers.

Get Them at Your Jobber

Send Coupon and 10c
for New Ohmite Ohm’s
Law Calculator.

-

OHMITE MANUFACTURING CO.
4894 Flournoy Street, Chicago, Ill.

10¢ tn Coin cnelosed. Send Ohm's Law Caleulator.

Radin.Craft Oct. '41

OHRHMITE

RHEOSTATS RESISTORS TAP SWITCHES

248

OSCILLATOR BIAS

Oscillator grid bias, obtained by the grid-
leak-and-condenser method, is measured at
the control-grid of the oscillator tube. In
a pentagrid converter, this is the oscillator
grid or grid No. 1. There will be a slight
detuning, but a small adjustment of the
tuning condenser will take care of this.
The presence of grid bias here indicates that
the oscillator is functioning.

Measure the bias at the high-frequency
end of the dial first, then, with the V.-T.Vm.
still connected, turn the tuning condenser
to the low-frequency end. A sizeable drop
indicates weaker oscillation at this end of
the dial. This causes a loss of sensitivity at
the low-frequency end of the band,

A new converter tube should be tried,
even though the old one tests good. The
resistance of the gridleak may have
changed, or there may be insufficient volt-
age on the plate or anode grid. Too small a
tickler coil, insufficient coupling, or shorted
turns in the oscillator coil can alsoc cause
this. Common receivers will have about 15
volts gridleak bias on the broadcast band,
with not more than about 3 volts drop at
the low-frequeney end of the band.

A WOLF IN WAXED PAPER

The coupling condenser is the most criti-
cal condenser in a receiver from a leakage
standpoint. A Dbypass condenser can get
away with murder, but if a coupling con-
denser lets a few little D.C. volts go through
it the set sounds like a demagnetized tin
can.

Leakages, in a coupling condenser, of
about 10 megohms are often sufficient to
drive the control-grid of the following tube
positive. Since it is necessary to disconnect
the condenser, and the test must be made
with a high-range ohmmeter, Servicemen do
not check this condenser unless there is
very definite reason to believe it is leaky.
If the output tube is weak while the other
tubes still show good emission, or if there
is a lack of bass response, he sure to check
the coupling condenser.

By means of the V.-T.Vm,, this condenser
can easily be tested with no more effort
than removing the tube. Remove the tube
following the coupling condenser and
measure the voltape at each end of the
grid resistor with respect to chassis. IF
THE VOLTAGE ON THE GRID END OF
THIS RESISTOR IS MORE POSITIVE
(i.e., less negative) THAN THE CHASSIS
END, THERE 1S LEAKAGE. In a cathode
bias circuit the voltage is zero at the chassis
end of this resistor. With a 0.5-meg. grid
resistor, and an operating voltage of 150
volts on the plate of the preceding tube, a
leakage of 75 megohms .will put +1 volt
on the grid end of this resistor.

GENERAL MEASUREMENTS

The D.C. voltages may be measured at
any point where they exist. The meter can
be used in place of an ordinary moving-
coil voltmeter, anywhere in a receiver.

Plate voltages, particularly in resistance -
capacity coupled amplifier stages arec meas-
ured under actual operating conditions.

Screen-grid voltages obtained through a
single dropping resistor are also measured
as actpal operating Voltages, not voltages
under load.

When measuring actual tube voltages,
measurements should be made with the
ground clip connected to the cathode of the
tube. In this way, only the potentials
actually across the tube are measured. This
must be done in order to measure cathode
bias, as the voltage from grid to chassis is
Zero.’

RADIO-CRAFT

As this V.-T.Vm. has an input resistance
of 1 megohm-per-volt, it requires 1 micro-
ampere for full-scale deflection.

The lowest-drain tubes take about 0.1-
milliampere or 100 microamperes. With the
V.-T.Vm. adding about 5 microamperes to
this, the change in load is very small

This instrument has been designed to be
used conatantly, not set aside for special
jobs. The tubes arc operated at about haif
their ratings, so that the instrument can be
left on for hours at a time without harm.
Once you get used to using it, yow'll ncver
be satisficd with a 1,000 ohms/volt meter
again.

LIST OF PARTS

RESISTORS

Two I.LR.C., Type AB 26,000 ohms, 10 W,
wirewound, R1, R2;

One LR.C., Type W-2,000, 2,000-ohm poten-
tiometer, wirewound, R3;

One L.LR.C., Type AB, 5,000 ohms, 10 W.,
wirewound, R4;

One I.LR.C., Type AB, 350 ohms, 10 W,
wirewound, R5;

One ILR.C, Type BT%, 1 meg., %-W., R6;

One ILR.C., Type BT'%, 2 megs., %-W., R7;

One IR.C., Type BT%, 5 megs., %-W., R8;

One LR.C., Type BT%, 16 megs. (10 megs.
& 5 megs.), %-W., R9;

One 1L.R.C, Type BT¥%,
R10;

One 1.R.C,, Type BT,
R11; -

One LR.C,, Type BT%, 50,000 ohmns,
R12.

%-W.
%-W.,

L-W,,

0.3-meg.,

0.1-meg.,

CONDENSERS

One National Union type CM-8450, 8 mf.,
450 V., C1;

Three National Union type T-6-2, 0.02-mf.,
600 V., C2, C3, C4.

TUBES
Two National Union, 635, V1, V2;
One National Union, V3, 6x5 or 84/6Z4.

MISCELLANEOUS

One Bud single-pole, single-throw switch,
Sw.1;

One Bud double-pole, double-throw switch,
Sw.2;

One Beede model 541 0-1 ma. meter;

One Thordarson T-70R20 power transform-
er, P.T.;

One Mallory-Yaxley midget phone jack;

One Mallory-Yaxley phone plug, type 75;

One Mallory-Yaxley type 3100-J rotary tap
switch, Sw.3;

Three Amphenol type RS-8 sockets;

Two Mallory-Yaxley type 462, etched dial
plates;

Two bar knobs;

Power cord & plug;

Needle-tip test-prod;

One Bud metal cabinet type 1096, 6x7x12 ins.

- T TH =

“POCKETRACER” SIGNAL
GENERATOR

Radex Corporation
1733 Milwaukee Ave., Chicago, Il

PEN-TYPE signal generator which

puts out a universal-type signal suit-
able for general service work. According to
the manufacturer, it is an R.F. and LF. sig-
nal source of the multivibrator type (a
signal rich in harmonics) which can be used
for alignment or test purposes. It uses a
single pen-like type of flashlight battery
from which it draws a total current of only
160 milliamperes.—Radio-Craft
OCTOBER,
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3-WAY PERSONAL PORTABLE

Fada Radio & Electric Co., Inc.
30-20 Thomson Ave., Long lsland City,

New York

A NEAT personal portable which weighs
only 6% lbs. Frequency range: 538 to
units; miniature-type tubes; Hi-Q
built-in loop antenna; automatic battery
switch on door; 4%-in. P.M. dynamic speak-
er; automatic volume control; and a sensi-
tive superhet. circuit. Average battery oper-
ation, 40 hours. Measures 9 x 6 x 4 ins.—
Other features: double-tuned iron-core
I. F. Transformers. Set operates from bat-
teries or from A.C./D.C. lines.—Radio-Craft

BARRIER TERMINAL STRIPS

Howard B. Jones
2300 Wabansia Ave., Chicago, Il

THE body of these strips is of heavy mold-
ed Bakelite with "barriérs between each
set of terminals. These barriers provide
maximum metal-to-metal spacing, and pre-
.. vent direct shorts from frayed wires at the
terminals. Known as the 150 series they
comprise 3 sizes. The type 150 have 10/32
. screws with 3-in. metal-to-metal spacing,
type 152 have %-in./28 screws, with 1-in.
metal spacing.—Radio-Craft

CORRECTION: "PORTABLE DISC
RECORDER" 1S ALL-PURPOSE
SOUND SYSTEM

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

AST month, in the Latest in Radio De-

partment, pg. 185, Radio-Craft ran an
illustration of a different item than the RCA
type OR-1 Portable Disc Recorder partly
described in the text which accompanied the
view. The OR-1 Recorder is correctly illus-
trated above and is described as follows:

This 12-watt deluxe instrument is de-
signed for radio, studio or “location” work
and is contained in 2 portable cases. This
portable unit is a complete recorder with
the exception of a microphone. It consists
of a turntable, a record-cutting attachment,
an amplifier, and a loudspeaker unit.

This turntable and the amplifier may be
used together as a high-quality record play-
er. The aluminum 16-in. turntable is rim-
RADIQO-CRAFT

for
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driven; dual driver wheels virtually elim-
inate slippage. The off-on switch also re-
leases bhoth driver wheels to prevent “flats”
from developing in the rubber. Turntable
speeds are 78 and 331/3 r.p.m.

The frequency response of the diamond-
point pickup is said to be uniform between
30 and 10,000 cycles. Thiz pickup reproduces
either laterally- or vertically-cut records, as
desired; several filters provide for properly
reproducing the particular kind of record
being used. A switch selects the desired filter.

The recording attachment includes a
spiraling handwheel! and a 6,000-cycle cut-
ting head. The 12-watt amplifier operates
on 116 V., A.C.; gain is 1056 db.; frequency
response, 30 to 15,000 cycles = 2 db.; noise

level is —60 db. below signal; distortion, un-
der 3% r.ms. at full output between 50
and 7,000 cycles.

The 2 accordion-edge loudspeakers mount-
ed in the removable lid are enclosed in a
sealed compartment for proper core loading
and frequency response. Headphone record
monitoring and several accessories designed
for this unit are available.

The unit illustrated in September Radio-
Craft was the RCA 15-watt All-Purpose
Sound System, a compact unit ideal for
mobile or permanent installation. This Sound
System operates from 116 V. A.C. or, with
very low drain, from a 6 V. storage battery.
A turntable is mounted atop the case in con-
junction with a high-quality crystal pickup.
Tone and volume controls are provided. It
may be used with a wide selection of loud-
speakers and high-impedance microphones to
fill individual requirements. It is considered
ideal by- the makers for such uses as in
sound trucks, advertising, amusement parks,
parades, sport events, political meetings,
falrs, carnivals, sales campaigns, and pic-
nics. Light in wéight; measures 16% x 12
x 12 ins. high.—Radio-Craft

ECHOPHONE COMMUNICA-
TIONS RECEIVER

Echophone Radio Co.
201 E. 26 St., Chicago, HL

ODEL EC03 is an 8-tube (including

ballast), 12-control communications-
type receiver in the lower-price bracket.
Among its features are a tuned-R.F. switch
on all bands, continuous coverage from 545
ke. to 30.5 me.; crystal filter, 4 degrees of
selectivity including 2 in which the erystal
filter is in_the circuit; erystal phasing con-
trol (for maximum interfering-signal re-
duction); automatic noise limiter with
switch; phone tip-jacks; speaker - phones
switch; speaker-phone switch; beat-frequen-
cy oscillator with variable-pitch control; ex-
ternal P.M. speaker in matching cabinet;
electrical band-spread with calibrations for
4 ham bands but usable anywhere in the re-
ceiver’s tuning range. Unique monitor cir-
cuit enables the ham to listen to his own
C.W. transmissions. Operates on 115 AC./
D.C. V. line~—Radio-Craft
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THE PICTORIAL
FLYING REVIEW

Bringa you all the phases of world avintion and

acronautics in & non.tcchnical yet cducational manncr

—~exciting articles which catch ¥our breath. vet give

ou the fundamentals of flyink snd ALL rclated sub-
8.

FLIGHT keeps vou abrenst of all the major develop-
ments ag fast as Lhey APUCAT aAnywheore.

Now, when plancs and Ayink are of vital importance
to all, you just can't do without this highly absorb.
InI! vcv. instructive Dubllcatlon. ¥ou must be '‘in the
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= ELEMENTARY|
MATHEMATICS

EASY — SIMPLIFIED — PRACTICAL
ERE is a book far the butiness man, the rech-
nlcl.n and craftsmen explaining and answering
cry opération and Mmeaning with intorpreting
Illuurntlnﬂl and examples.
It Is the key to a simple undérstanding of many
perplexing problems In daily life
In clear. positive snd definlte I.nuu-ue tha author
PoPUlsrizes and ciarifies every subject and herru the
reader to overcame any apparent difficulty the
study of mathematice.
A real home study-course In mathematics for the
student or the man who wants to achiove praoficiency
or desires to brush-up on his knowledge.

Entire Chapter on Special Math-
w ematics for the Radio Technician ‘m

GONTENTS OF BOOK

CHAPTER hmehc_Additlun—Subtrnetlon—
Multivlk’ﬂllnn—Dlv #loi
cuADTER Factoving

and clnccllnlan—l-‘n;-
“ u—Declmal.—Perconmk&-ﬂa o—and Fropor-
on.
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n-cﬂy (Geometry).
CHAD;I’ Powcrs and Involution—Roota ang
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CHAP’TER Vit. Spectal Mnh
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cuiationa — Jntercst = Dis.
EDII!||II—SII rt. Cut Nllh

CHAPTER IX. Welghts and
Measures~Useful Tables,

San Cash or Money Order.

d Stamps.
"Etementary Mathematics'® can be carried readilv in vour
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1917 S. State St RC- 104t Chilcago, 11,
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* CLASSIFIED RADIO DIRECTORY®

Mete to ﬂl;y .at./ e

SECTION VII (REVISED; CONCLUSION)

CLASSIFIED RADIO DIRECTORY

Handy Buying Guide, by Products and Companies’

Presented here is Section VII
of the completely revised Second
Edition of the CLASSIFIED
RADIO DIRECTORY. This con-
cludes the Directory. See the pre-
ceding issue and the listing in
the Augugt issue, for complcte
index to classifications and the
respective issues in which they

appeared.
LITERATURE
Nature of Publication
iCatalog 45 = @ § o8 8 =€
DataBook . . . . . . . . DB
House Organ . . HO
Available to

Anyone (bemg all-inclusive, no other

listings are given, if “A" .is

indicated) . A
Amateurs (licensed rud:o) AR
Dealers $ = . D
Distributors DiIs
Engineers . . 2
General Exponmentors G
Jobbers . J
Manufacturers M
Plane Pilots s npw w [P
Servicemen . PRI W
Sound Specaalnsfs SS

ABC RADIO LABS, 3334 W. New Jersey St. Indi-
anapolis, Ind. ' D M, §,

THE ACME ELECTRIC & MFG, CO., Water St.,
Cuba, N, Y.—C: A

ACOUSTIC CONSULTANTS mc mo 6th Ave.,
New York, N. Y.—C: AR, D, S

ACRO. TOOL & DIE wom(s zsus Monfrose Ave.,
Chlcago I.—C; D, E, S

H ACCTON CO, SSINC 370 7th Ave., New York,
ADVANCE ELECTI(IC co 1260 W. 2nd St, Los

geles Calif.—C:
AER vOX CORPORATION New Bedford, Mass.—

HO: S
ALDEN PROIE)UCTS cO 715 Center St.,
ALLEN ELECTRIC & EQUIPMENT CO., 21012117 N.

Brockton,

Pitcher St., Kalamazoo, Mich

ALLIED ENGINEERING msmum %5 Warren St.,
New York, N. Y,—

ALLIED RADIO CORP 833 W Jackson Blvd,, Chi-
cago, IIl.—C: D,E G, M, S, S§

ALLISON' BAFFLE CO 722" 8erea’ Ave., Gadsden,
Ala.—HO: SS

S
ALOHA MUSICAL INSTRUMENT & PUBLISHING
CO., 807 W. 7%th St., Chicago, IIl.—C:

ALPHA_V(V:IRE CORP 50 Howard St., New York,
AMERICAN COMMUNICATIONS CORP,, 123 Lib-

erty St., New York, N, Y.—C: A
AMERICAN CONDENSER CORP 2508 S. Michigan
Ave. Ch|ca o, Il.—C

M, S
AMERICAIEJ BLEM co INC ‘Utica," N, Y —C:
AMERICAN GAS ACCUMULATOR CO., 1029 New-
ark Ave., Newark, N. J—C: A
AMERICAN LAVA CORP., Cherokee BIvd & Manu
facturers Rd, Chuflunooga enn
AMERICAN LEADER PRODUCTS CO., 8450 S Ash-
fand, Chicago, I1l.~C; D
AMERICAN ?AICROPHONE CO., INC,, I‘?IS S.

Western Ave., Los Angeles, Calif —C:
AMERICAN PHENOLIC COORP 1250 W. Van 8uren

St., Chicago, IN.—C,
AMERICAN RADIO HDW. CO., INC., 476 Broad-
New York, A
THE AMERICAN ROLLING MILL CO., Middletown,
Ohio—C: E,
AMERICAN SWISS FILES & TOOL CO., 410 Trum-

bull St., Elizabeth, N. J,—C: M
AMERICAN TELEVISION & RAmO CO.. 300 E. 4th
St.. St. Paul_ Minn

—C:
AMPERE% COMPANY, 56I New York,

Broadway.
AMPLIFIER CO OF AMERICA, 37 W. 20th St
New York —C: A

AMPRC CORPORATION 2839 N. Western Ave.,
Chicago, IIl—C: AR, D, E, G, M, S$
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seclions, just drop us « line for

f occasional errors nnd

Names and Addresses, for the entire Radio Industry

This DIRECTORY is published in sections—I1 section per month. This method of publica-
tion permits the DIRECTORY to be comstantly up-to-date since mecessary revisions an
corrections can be made monthly. All names preceded by an asterisk (*) indicate that
they are trade names.

If you cannot find any item or manufacturer in this section or in previously-published
the information, Canadian radio manufacturers are
unable to purchase any merchandise from the States, Radio-Craft is advised. Our readers,
however, may wish to make Canadian purchases, and hence, curvent listings are bemg
continued.

omissions in the preparation of this Classified

While every precaution is taken to insure accuracy, Radio-Craft cannot guarantee against b

the possibility o
Directory, Manufacturers and readers are urged to report all errors and omissions at the

earliest moment to insure corrections in the very next issue.

AMY, ACEVES & KING, INC., 1| W. 42nd

St.. New York, N. Y.—C: D, E, M, S
ANSLEY RADIO CORP 4377 Bronx Blvd New York,

APPROVED TECHNICAL APPARATUS CO., 123 Lib-
erty S1., New York, N, Y.—
AI}:CO TUBE CO., 227 CenIraI Ave Newark, N, J.—
ARLAVOX MANUFACTURING CO., 430 S. Green
St., Chicago, ll.—C: D, E,
ARROW HART & HEGEMAN ELEC CO., 103 Haw-
thorn St., Hartford, Conn.—C: M
ASSOCIATED RESEARCH INC.. 431 S. Dearborn
St., Chicago, I1.—C:
ASTATIC M CROPHONE LAB INC., B30 Market 5t.,
Youngstown, Ohio—C:
ATLAS CONDENSER PRODUCTS CO 548 West-
ester Ave., New York, Y—C D M

ch
ATLAS PRESS 'CO., Kalamazoo, Mu:h—C A
ATLAS SOUND CORP 1447-39th St., Brooklyn, N. Y,

—C: A
AUDCAK COMPANY, 500 5th Ave., New York, N. Y.
A
AUDIO DEVELOPMENT CO 123 Bryant Ave. N.,
Minneapolis, Minn.—Cx E,
AUDIO DéVICES ugc ugoo Broadway. New York,
AUDIOGRAPH sOUND SYSYEMS, 1313 W. Randolph
Chicago, 1l.—C, HO: D, E, §, 8§
AUTOCRAT RADIO d:o 3855 N. Hamilton Ave.,
Chicagao, . A
THE AL?TOMAnc ELECTRICAL DEVICES CO., 324
E. 3rd St., Cincinnati, Chio—C: A
BAKEI?ITE CORPORATION 30 E. 42nd St..
BACKER & co mc
BANK'S MANUFACTURING CO SSWSSN Winthrop

Ave., Chica m.—C:
BARKER & WILLIAMSON ArdmOre Penna,—C: D,

BELDEN MANUFACTURING CO., 4647 W,

New York,

M
113 Astor St,, Newark, N. J.=—

Van Buren St., Chicago, II.—C, A
BELL & HIO\‘\éELL éto 1801 Lerchmont Ave., Chi-
BELL SOUND SYSTEMS INC., 1183 Essex Ave., Co-
lumbus, Ohio—C:
BELMONT RADIO CORP 1257 Fullerton Ave., Chi-

cago, [1.—C: D
BENTLEY HARRIS MFG, CO., Conshohocken, Pa.—

(ce
THE BENWOOD LINZE CO 1838 Washington Ave.,
St. Louis, Mo.—C:

BILHORN BROS. ORGAN CO,, INC,, 1414 Mclean
Ave., Chicago, IIl.—C:
BIRNBACH RADIO CO INC., 145 Hudson St.,
New York, N..Y.—C:
27-01 8ridge

A. IBITTER CON(S:TRUCTI(Y)N CC%RP
THE BLAKISTON COMPANY, 1012 Walnut St,, Phila.,

Pa.—C: A
BLAW-KNOX COMPANY, Pittsburgh, Pa.—C: M
BLILEY EI.ECTRIC CO., Union Station 8ldg.,
Ene pa.—C: A, HO: to regular Bliley dlsIrlbqurs

THE BLUE WIZARD' COMPANY, 2431 E. Slauson
Huntington Park. Calif.—C:
DAVID BOGEPI;CO 663 Broadway, New York, N. Y.

BOND ELECTRIC CORP., DIY. OF WESTERN CAR-
TRIDGE CO., 275 Winchester Ave., Ncw Haven,

Conn—C: D

BOND PRODUCTS CO., 13139 Hamilton Ave., De-
troit, Mich. D,

BOONTON MOLDING CQC., 326 Myrtle Ave.,

J—-C:E M
BOONTON RADIO CORP., P. O. 8ox 390, Boonton,
N.J—C: E G M
Ik, (S¥ BRACIiCMFG CORP., 55 Dickerson St,,

ark, N.

BRETING RADIO MFG CO 18IS Venice 8lvd., Los
Angetes, Calif.—C: AR, O

BRIGHT STAR BATTERY CO Crooks & Getty Aves.,
Clifton, N. J.—C:

Boon-

New-

RADIO-CRAFT

BRé)\tNN'MANIUFACTgRING CO., 403 W. Baltimore,

efrol

BROWNING LABORATORIES INC., 750 Main St.,
Winchester, Mass.—C: A

THE BRUSH DEVELOPMENT CO 3311 Perkins Ave..
Cleveland, Ohio—C,

5205 Cedar Ave., Cleveland

Chio—C: AR D

J. H. BUNNELL & ¢o 2|s FuIIon St., New York,
N. Y—C: AR, D, E,

BURGESS BATTERY CO.. P. O Box 121, Freeport. 111,
—C: D, DIS, E, G, J. S

BUSSMANN MANUFACTURING COM University at

Jefferson, St. Louis, Mo.—C: E
CAMBRIDGE INSTRUMENT co |Nc_ca7éz grand

Csenfral Terminal, New York, N. Y
CAMERON PUBLISHING CO., Coral Gables, Fla.—

C: A

CANADIAN MARCONI CO 211 St. Sacrament 5k,
Montreal, Can.—C: G, S

CACNDLER SYSTEM co Box 31, Asheville, N. C.~+ .

C. F. CANNON CO., Springwater, N, Y.—C:
CANNON ELECTRIC DE ELOPMENT Nelol
Humbolt St., Los Angeles, Calif.—C, HO:

SS
CANTON TRADING CO,, 135 LiberIy St.,
Y—-C:D

New York,
CARBINE & CARSON CHEMICALS CORP 30 E
t.. New York, N. Y.—C, HO:
THE CARBORUNDUM 'CO., GLOBAR DIV Nlagara
Falls, N. Y.—C; E,
THE ALLEN D. CARDWELL MFG. CORP
pect St., Brooklyn, N. Y.—C: AR G
CARRIER MICROPHONE CO 439 S. La Brea

Ave., Ir:v?lewood Calif.—C: AR D, E, M, SS
CARRON NUFACTURING CO,, 4I555 Sg\berdeen

DS
320?
"E,

81 Pros-

St., Chicaga, Il.—C: AR, D, E,'G
CARTER MOTOR CO., 1608 Milwaukee Ave., Chi-
cago, II1.-C: A
CASTLEWOOD MANUFACTURING CO., 12th &

Burnett Sts.. Louisville, —C:
THE CELOTEX CORPORATION 9|9 N, Michigan
Ave., Chicago, IIl.—C, HO:
CENTRALAB DIv. OF GLOBEUNION INC., 900
EL Ave., Milwaukee, Wis—C: A
CHARéGIT COREORATION Anderson, Ind.—C: AR,
CHICAGO MOLDED PRODUCTS CORP., 1020 N:
Kolmar Ave., Chicago, Il —HO: E
CHICAGO TECHNICAL COLLEGE, 118 E. 26th St..
Chicago, lIl.—C, HO:

A
O TELEPHONE SUPPLY CO

CHICA 1142 W.
8eardsley Ave., Elkhart. Ind.—C:
CINCH MANUFACTURING CORP 2335 W. Van
n St., Chicago, IIl.—C: M
cmae MANUFACTURING co 720 Monmouth
Trenton, N. J—C:
CLAROSTAT MANUFACTURING CO INC., 285-287

&th 5t. Brooklyn, N. Y.—C:

THE CLOUGH BRENGLE CO., 550I Broadway, Chi-
cago, 11l.—C: AR, E G, S, 8§

COL i RACl:)IO WORKS 86 Westv:lle Ave., Caldwell,

A
CONDENSER PRODUCTS CO., 1375 N,'Branch St,,
Chicago T A
CONSO leTED ‘WIRE & ASSOCIATED conps..
512 S, Peoria St., Chicago, II.—C, HO:
CONTINENTAL CARBON INC 13900 Loram Ave.,
Cleveland, Qhio—C: A
CONTINENTAL DIAMOND FISRE CO.,

HEN Newark,

M

CODN'IE'IN'ENTAL ELECTRIC CO,, Geneva, 11I.—HO:
ELECTRIC CORP,, South

CORNELL- DUBILIER
Plainfield, N. —Cé\
CORNING 'GLASS WORKS, Corning, N, Y.—C: AR,

E,
CO_RCNliﬁH WIRE CO., IS Park Row, New York, N, Y.
COYNE ELECTRICALOSCAHOOL 500 S. Paulina St.,

Chicago. 1.—C
THE GEOQRGE F. CRAM CO 730 E. Washlnqlon

. Indianapolis, Ind.
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CeOMBINATIONh

FOR AS LITTLE AS
c ,
10¢ A DAY
How easy it is to pay for this combination of desk and
Remington Deluxe Noiseless Portable Typewriter! Just
imagine, a small good will deposit with terms as low as 10¢
a day to get this combination at once! You will never miss
10c a day. Yet this small sum can actually make you im-

mediately the possessor of this amazing office at home
combination. You assume no obligations by sending the

coupon.

LEARN TYPING FREE

To help you cven further, you get free with this
special offer a 32-page booklet, prepared by ex-
perts, to teach you quickly how to typewrite by
the touch method. When you buy a Noiscless
you get this free Remington Rand gift that
increases the pleasure of using your Remington
Noiseless Deluxe Portable. Remember, the touch
typing book is sent frec while this offer holds.

SPECIAL CARRYING CASE

The Remington Deluxe Noiseless Portable is
light in weight, easily carried about. With this
offer Remington supplies a sturdy, beautiful
carrying casc whiceh rivals in beauty and utility
the most attraetive luggage you ean buy. -~

SPECIFICATIONS

WITH ANY

REMINGTON
PORTABLE TYPEWRITER

A beautiful desk in a neutral bluc-green which will fit into the
decorations of any home—trimmed in hlack and silver—and made
of sturdy fibre board—is now available for only one dollar (81.00
extra) to purchasers of a Remington Noiseless Portable Type-
writer. The desk is 8o light that it can be moved anywhere without
trouble—it is so strong that it will hold six hundred (600) pounds.
With this combination of desk ;and Noiscless Deluxe Portable
Typewriter, you will have a miniature office at home. Learn the
complete details of this offer. Mail the coupon today.

ALL ESSENTIAL FEATURES of large stand-
ard office machines appear in the Noiseless
Portable—standard 4-row keyboard; back spacer;
margin stops and margin release; double shift
key and shift lock; two color ribbon and auto-
matic ribbon reverse; variable line spacer; paper
fingers; miakes as many as seven carbons; taLcs
paper 9.5” wide; writes lines 8.2" wide. There
are also extra features like the card writing at-
tachment, black key cards and white letters,
touch regulator, rubber cushioned feet. Thesc
make typing on a Remington Deluxe Noiseless
Portable a distinct pleasure. Thousands of fam-
ilies now using the Remington Deluxe Noiseless
?or;ahle know from experience how wonderful
itis

Remington Rand Inc., Dept. 189-10
465 Washington St., Buffalo, N. Y.
Tell me, without obligation, how to get a Free Trial of a

new Remington Deluxe Noiseless Portable, including
Carrying Case and Free 32-page Typin(g; Instruction Book-

let on terms as low as 10c a day. Send Catalogue.

INGMICI i, .. « e (o1e o lore HeTopotoratars 820 0088000006000 ceve
Address. ......... 6 000000 0 508090000 ¥ &
City......o.o.oe0 : .............. State............ .

RADIO-CRAFT for OCTOBER, 1941

250



-

e CLASSIFIED RADIO DIRECTORY'

CRESCENT TOOL & DIE CO., 4140 Belmont Ave.,
Chicago, Ill.—C: AR, D, G, S, SS

CROWE NAME PLATE & MFG CO., 3701 Ravens.
wood Ave., Chicago s A

CRUCIBLE STEEL C% OF AMERICA 405 Lexington
Ave., New York, N.

CRUMPACKER DISTRIB CORP 1801 Fannin 5t.,
Houston, Tex.—C: AR, D, E, 5,'SS

CRYSTAL EAR, INC., 2007 S. Michigan Ave.,

Chicago, III.—C. A
THE DAVEN COMPA?S‘JSY, 158 Summit S5t., Newark,

N. J—C: D, E M,

HAROLD DAVIS, mc 428 W. Capitol St., Jackson,
Miss—C: AR, G, S,

DAYCO RADIO CC)RP 9i5 Valley St., Dayton, Ohio

A
DAYTON ACME CO., 2339 Gilbert Ave., Cincinnati,

Chio—C:
TOBE DEUTSCHMANN CORP.,
Canton, Mass.—C: E, S, 5§ 3
DeVRY (I:IORPO(;ZATION I111 Armitage Ave., Chi-
c o, |ll.—H
ALD RADIO MFEG. CORP., 440 Lafayette St
New York, N. Y.~C: D, S
DIAI. LIGHT CO OF AMERI[E:Aé I(I\B‘C 90 West St.,

R M, S
omecr OLITLET sm.es 2003 &th Ave., Brooklyn,

A

DIRECT TEST INSTRUMENTS CO., 17 W, bﬂfh St.,
New York, Y ~C:

DOOLITTLE RADIO INC 7421 Loomis Blvd Chi-

cago, HI.
DRAKE MANUFACTURING CO., 1173 W,

Hubbard St., Chicago, IIl—C: AR, E, G, M,

SS

DREMEL MANUFACTURING CO., Racine, Wis.—C:
AR: D, E, G, M, S .

DRIVER-HARRIS CO.. Harrison, N. J.—C, HO: E, M

DUAL REMOTE CONTROL CO., INC,, 31776 W,
Warren Ave., Wayne, Mich. —C: A

ALLEN B DU MONT LABS.. INC., Passaic, N. J.—

C,

DUPLEX RECORDING DEVICES CO., 104] Manor
Ave New York, N, Y.—C:

DU PONT DE NEMOURS & CO., 626 Schuyler

Ave Arlington, N, J.—HO: E, G, M, S, 5§

EAGLE ELECQIRIC MFG CO INC 57.59 Hall St.,
Brooklyn, N. ¥.—C: DIS,

EASTERN MIKE STAND CO 56 Chrns*opher Ave.,
Brooklyn, N. Y.—C:

HUGH H. EBY, 4700 SI’en#on Ave., Phila., Pa.—C:

E,

EEA Eé:sKSTEIN COMPANY, LeRoy, Minn—C: D,
eucoﬁ INC., 515 S. Laflin St., Chicage, IIl.—C:
EISLEJR egewemme CO., 750 S. 13th St., Newark,

THE ELECTRIC AUTO LITE CO., WIRE Div., Port
Huron, Mich.—C: M

ELECTRIC SOLDERING ‘IRON CO INC., W_ Elm
St. River, Conn.—C: AR E, G, M.S, S5

ELECTRONIC APPLICATIONS Brunswu:k Me.—HOC:

A
ELECTRONIC LABORATORIES, INC 122 W. New
York St., Indianapelis, Ind. M

ELECERONIC PRODUCTS €O, &, Charles, 11l.—C:

ELECTRO PRODUCTS LABS 549 W Randolph St.,
Chicago, I1.—C: AR, D_E, G, SS

ELECTRE) VOICE MFE. co INC.. 1239 . Bend

Soufh Bend, Ind.—C
G}E’hO:TGE ELLIS & SONS INC 309 N. 3rd St.,
ila

ENGINEERING RESEARCH CORP., 909 Giddens-
Lane Bldg., Shreveport, La.—C: A

EPIPHONE INC 142 W. 14th St., New York, N. Y.

—C:
ERIE RESISTOR CORP., 644 W, 12th St., Erie, PA—C:

E,
ERSWOéDhD SOUND Egunmem CO., 224 W. Huren
1C

ESPEY MAh?UFACTURING €O, INC.. 305 E. b3d
St., New York, N. Y.—C: D, $

THE ESTERLINE- ANGUS co INC., Box 5%, Indi-
anapolis, Ind —C S

EV,ER TT FIANO cb South Haven, Mich—C, HO:

EXECUTO([:‘JE INC 415 Lexington Ave., New York,

'FIADdE OMETER co ¥, 1027 5. W. 8roadway, Port-

an

FAHNESTOCK ELECTRIC CO 46-44 11th St., Long
Island City, Y-=C:

FAIRCHILD AVIATION CORP SOUND EQUIP-
NENT DIV 82505 Van Wyck Blvd Jamaica, L. |,

FARNSWORTH TELEVISION & RADIO CORP., 3702
E. Pontiac St., Fort Wayne, |nd.— E, M, S

JOHN E. FAST & CO., 3123'N. Pul'asku Ave., Chica-
go, III—C E. M

FEDERAL RECORDER CO., INC 630 S. Wabash

Washington 5St.,
'ss

ve., Chicaqo, [II—=C: D.’
FEDERAL SCREW PRODUCTS CO 24-26 S. Jefferson
Chicago, 111.—C: E, M, S§

FEDERAL TELEGRAPH CO., 200 Mt. Pleasant Ave.,
Newark, J.—C: A

FEDERATED PURCHASER INC., 80 Park Pl., New
Yor Y—C: A

FEERRII\E INSTRUMENT CORP., Boonton, N. J.=C: D,

FINCH TELECOMMUNICATIONS INC., IBI? Broad-

N.Y—C:E M

FISCI—I{ER([:)ISTRIB CORP., 222 Fulton St., New York,

FISHER RESEARCH LABS., Palo Alto, Calif.—C: A

A. B. FISHWICK RADIO CO., 139 W, 4th St.. Cin-
cinnati, Ohio—C: E, M

252

Trenton, N. J

THE FORMICA INSULATION Co.
Grove Ave., Cincinnati, Ohio—C: 13
THE FORSBERG MFG CO., 125 Seaview Ave.,
Bridgeport, Conn.— D, M

FREED RACI:DIO CORP 39 W." I9th St., New York,

GARDINER METAL CO 4820 5. Campbell Ave,,
Chicago, 11L.—C:
GAROD RADIO CORP 70 Washington St., Brooklyn,

N. Y.—C:
GARRYARD SQLES CORP., 296 Broadway, New York,

C:
GEM EAR PHONE CO., INC., 47 W. 34th 5t., New
York, N. Y.—C: A
GENERAL CEMENT MFG. CO., 919 Taylor Ave,,
Rockford, 111.—C:
GENERAL CEERI\AAMICS CQC., Plant No. 3, Keasbey,

. J—C:
GENERAL COMMUNICATIONS PRODUCTS CO
6245 Lexington Ave., Hollywood, Calif.—C: E,

GENERAL DRY BATTERIES INC. 13000 Athens Ave.,
Cleveland, Ohio—C: M, &

GENERAL ELECTRrC CO Schenectady, N. Y. &
Bndgeporl Conn.—C:

GENERAL INSULATED WIRE CO., 53 Park P, New
York, N. Y—C:J M

GENERAL RADIO CS 30 State St., Cambridge,

Mass . HO:
GENERAL TRANSFORM-E-RC CORP., 1250 W. Van
{]]
GERETTC RP., 2947N 0th St., Milwaukee,

Buren S¢., Chica
—C:
GIéEARDD IE-IOPKINS 1000 40th Ave., Qakland, Calif—
(—Z»LOBER PEIOENE MFG CORP.,

G, 3

GOAT RADIO TUBE PARTS INC., 314 Dean 5St.,
Brooklyn Y.—C:

THE & LDAK COMPANY 1031 S. Broadway, Los
Angeles, Calif.—C:

GOLDENTONE RADIO CO., 15123 Warren Ave.,
Dearborn, Mich.—C: AR, D, G,

INTERCALL SYSTEMS, INC., Sth & Norwood, Dayton,
Ohio—C; D

INST;ER;I’:\;I'IONAL RESISTANCE CO., 401 N. Broad

ila

CHARLES JACK MFG CORP., 27 E. Philadelphia
St., York, Pa—C:

THE JACKSON ELECTRICAL INSTRUMENT CO., 129
:gayne Ave., Daytan, Ohio—C: AR, D, E, G, M, S,

JAMES WIRE & CABLE CO., 1014 Madison Ave.,
Toledo, Ohio—C: M
JADUR IMPORT CO 21 W. I9th St., New York,

- ] S

JANETTE MANUFACTURING CO., 56 W. Monroe
St., Chicago, III.—C:

JEFFERSON ELECTRIC co Bellwood, 111.—C: A
RAY JEFFERSON, INC., 182 Milburn Ave., Baldwin,

. Y—C: D, Ms

JENSEN RADRIO MFG CO., 6401 S. Laramie Ave.,
Chicago, IlII.—C:

J. 8 D. MANUFACTURING CO 4111 Ft. Hamit-
ton Pkwy. Brooklyn, N. Y.—C:

E. F. JOHNSON COMPANY Waseca Minn.—C: A

HﬁnwAcI:IDeB JO'QSES 2300 Wabansia Ave., Chicaga,

KAAR ENGINEERING CO., 619 Emersan St.. Pale
Alto, Calif.—C: A

¥. Fe GOODRICH COMPANY 500 S. Meain St
Akron, Ohio—C: E,

GORDON SPECIALTIES CO |I04 S. Wabash Ave.,
Chicage, II1.—C: AR,

CARL GORR PRINTING CO.. 2615 N. Ash.

land Ave., Chlcaa N.—C, HO, E, M

L. F. GRAMMES& SO S INC., 361 Union 5t., Allen-
town, Pa.—C,

GRAY RADIO CO 730 Okeechobee Rd., W, Palm
Beach, Fla.—C: A’

GUARDIAN ELECTRIC MFG CO |62| 27 W. Wal.
nut 5t., Chicago, I1l.—C: , G, M

EDWIN 1. GUTHMAN & CO INC " 400 S. Peoria
St., Chicago, Il —C:

ROBERT M. HADLEY CO 709-11 E. blst St., Los
Angeles, Calif.—=C:

THE HALLDORSON CO 4500 Ravenswood Ave.,
Chicago, IIl.—C, HO: D, $

HALLICRAFTERS, 2611 Indiana Ave., Chica-
go, IL—C: A

HAMMARLUND MFG. CO., INC. 424 W, 33rd St.,
New York, N. Y —=C: A

HAMMOND INSTRUMENT CO 2915 N. Western
Ave., Chicago, 1l —C, HO: A

HAMMOND ANUFACTURING CO., Guelph, On-
tario, Can.—C:

HARD,V‘QEK HINDLE INC., 40 Hermon St., Newark,

D. H. HARRELL, (527 E, 74th Pl Chucaqo, |||—c

HARRIS MANUFACTURING co 2427 W sv
Los Angeles, Calif —HO SS

HARRISON RADIO CO. |2v\/ Broadway, New York,
N. Y.—C: AR, M

Y. D. E
HARTM_ACN ELECTRICAL MFG. CO., MaRficld,

Ohi
HARVEYWELLS COMMUNICATIONS, INC., Bex
100, Southbridge, Mass.—C: A
H-B INSTRUMENT CO INC., 2518 N. Broad 5t.,
Phila.. Pa.—C: D, E, &, M, §. 5§

HEINEMANN CIRCUIT BREAKER- CO.,
Penna. Ave, & Plum St., Trenton, N. J.—C:

HEINTZ & KAUFMAN LTD., South San Francisco,
Calif.—C: AR, E M

M. M. FLERON & SON INC.,- 113 N. Broad 5t
—C:

4614 Spring

M

Readmg{ Mass,.—
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w. C. HELLER & CO.. Montpelier, Ohio—C: D, E,
G. 55

HETRO ELECTRICAL INDUSTRIES, INC., 5819 N.
Drake Ave., Chicago, IIl—C: D, § :

HEWLETT-PACKARD CO., 48] Page Mill Rd., Pan
Alto, Calif —C: A

THE HICKOK ELECTRICAL INSTRUMENT CC.,
10514 Dupont Ave,, Cleveland, Ohie—C:

HIPOWER CRYST;}!L COE 205 VPIIA Wacker Dnve Chi-
cago,

HOLLYWOOD rnms#omén co 5334 Hollywood
Bivd., Hollywood, Calif.—C: E G, M, 55

HERBERT H HORN, 1201 S. Ohve St., Los Angeles‘

lif—C: D
HOWARD RADIO CO., 1735 Belmont Ave., Chicago,
I-—~C: A

HYGRADE SYLVANIA conp 500 5th Ave., New
York, N, Y.—C
HYTRON CORPORATIC)N 7 Lafavene St., Salem,

E,
HYTRONIC LABOIEATgRIES 75 Lafayette St., Sslem,
IDEA:L COMMUT?TOR 'DRESSER CO., Sycamore, 11

ILLINOIS CONDENSER CO., 1160 N. Howe St
Chlcag . — A

IMPERIAL. MOLDED pnonucrs CORP., 2975 W.
Harrison St. Chuceg A

INDEPENDENT PNE wmc TOOL CO., 800 W.
Jackson Blvd., Chicago, Il.—C: D, E, Ml S, 5SS

INDUSTRIAL cowe:«?séa CORP.. 4049 Diversey
Ave., Chicago, Ill.

INSTRUMENT ESISTORS INC 25 Amity St., Little
Falls, N. J.—C:

INSULATION MANUFACTURERS CORP.,
545 W. Washington Blvd., Chicago, IIl.—C,
D, E G, M, S S5

INSULINE CORP. OF AMERICA 3030 Northern
Blvd., Long Island —C:
KATS ENIUEERNG . NG 550 K. Front 1.
Mankato, Minn.—C:

1640 Walnut

KAY MUSICAL INSTRUMENT co.,
St., Chicago, IIl.—C: D, DIS

KELLOGG § ITCHBOARD & SUPPLY CO 4650 S,
Cicera Ave., Chica m—-c, H

KEBNYON TRANSFSRTAER CO.." INC., 340 Barry St.,
ronx

WALTER KIDDE & CO., 62 West St., Bloomfield,
N, J—C, HO: E M

KING LABORATORIES INC., 205 Oneida 5St.,
Syracuse, Y—C: M

HE H. R. KIRKLAND CO., INC., 10 King St
Morristown, N. J. A

KRAEUTER & CO., INC., 585 18th Ave., Ncwark,
N.J—-C: D, E M, S

Kuonz KAéCH N:Nc 1421 S. Broadway, Dayton,

LANFA¥ETT;:E RA\DIO CORP., 100 éth Ave., New York,

LAKE MANUFACTURING CO INC., 2323 Chest-
nut §t., Qakland, Calif.—C:

LAMPKIN LABORATORIES, Bradenion Fla—C: A

LAUREHK RADIO MFG CO_ 3918 Monroe Ave.,
Wayne, Mich.—C:

THE LAusorg COMPAN? New Holstein, Wis.—C:

LEACH RELAY CO., 5915 Avalon Blvd., Los Angeles,
Lalif. —C:

LEAR AVIA, INC Dayton, Ohlo,’and 30 Rockefeller

Plaza, New York, N. Y.=C: D, E, M, P
LECTROHM, INC, 5133 W. 25th Pl., Cicero,
M—C, A

| aFEBURE CORPORATION 716 OQaskland R4,
Cedar Rapids, la.—C:

LeJAY MANUFACTURING CO 1406 W. Lake St.,
Minneapolis, Minn.—C:

LEKTRA LABORATORIES INC.. 30 E. 10th St., New

Y—C: A
LEOTON EC RADIO CO., 63 Dey 5t., New York,
LETERSTONE SALESDCO 2515 S. Wabash Ave.,

Chicage —C:

THE LIIEETIME CORP., 1825 Adams St., Toledo,
Ohio—C: A

THE LINCROPHONE CO., INC., 1681 Howard Ave.,
Utica, N, Y.—~C: S

JOHN E. LINGE & SON, INC., 28th S5t., & Buren
Ave., Camden, N. J.—C: E

LITTELFUSE, INC., 4757 Ravenswood Ave.,

+ Chicago, 1ll.—C,

LOWELL INSULATED WwIRE CO., 171 Lincoln St,,
Lowell, Mass.—C: D

LOWELL NEEDLE CO., INC., Putnam, Conn.— C: D
LUMENITE ELECTRIC CO., 407 S. Dearborn SI
Chucago I.—c

McELROY I00 Brookhne Ave., Boston, Mass.—

c
M. & H SPORTING GOODS co 512 Market St.,
Phila., Pa. O D, E. 55

MAICO COMPANY INC 83 s, 9fh St., Minneapolis,

—C:

MAJESTIC RADIO & TELEVISION CORP,, 2600 W,
50th St., Chicage, I1I.—C: A

P. R. MALLORY CO INC 3029 E. Washington
St., Indianapolis, Ind A
MANUFACTURING SCREW PRODUCTS 214 W,
Hubbard St., Chicago, IIl.—=C: D, E, M, S, SS
MARINE-CRADIO CORP., 1172-19 168th SI Jamaica.

MEASUREéAE?TS CORP., 212 Harrison St., Boonton,
JOHN MECK INDUSTRIES, 1313 W. Randolph “St.,
Chicago, Il H D. S,

—C, HO: 58
M'E|I|SETEER MANUFACTURING CO., Mt, Carmel,
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MELLOPHONE CORPORATlON &5 Atlantic Ave.,
Rochester, N. Y.—C: E, M. S§
MICA INSULATOR cO., 200 Vanck St.,

A

MICAMOLD RADIQ CORP., 1087 Flushing Ave.,
Brookl n N. ¥Y—C: AR, D. S1,1SS!

CHARLES 'MICHELSON ELECTRICAL TRANSCRIP.
TIONS, 67 W. 44th St., New York, N. Y.—C: A

MIDLAND RADIO & TELEVISION SCHOOLS,
INC., Power & Light Bldg., Kansas City, Mo.
—C, HO: A

MIDWEST RADIOA CORP.,

New York,

909 Broadway, Cincin-

nati, C:

MILES REPRODUCER CO INC., 812 Broadway,
New York, Y—C: A

JAMES MILLEN MFG. CO., INC., 150 Exchange
St., Malden, Mass.—C: A

+. W, MILLER COMPANY, 5917 S. Main St.,
Angeles, Calif.—C: A

MILLION RADIO & TELEVISION 1617 N. Damen
Ave., Chicago —C:

ELMER E. Mﬁ.LS CORP., BI2 W. Van Buren St

Chicago, Il.—C: M
MIMS RADIO CO P.Q. Box 504, Texarkana, Ark.—
C: AR, E,

MIRROR EEC[())RE CORSS 58 W. 25th St., New York,
Y.
MISENER MANUFACTURING CQO., 1747 58th St.,
Brooklyn, N. Y —C: A
MISSION BELL RADIO MFG. €O, INC 831-833
Venice Blvd., Los Angeles, Calif. D, S
MONTGOMEREI‘WARD I&HCO., INC., 6I9 W. Chi-
icago

C:
MUE LER ELECTRIC CO., 1583 E 3ist, Cleveland,
MUSIC MASTER MFG. CO., 508 S. Dearborn St.,

New York, N
St. Louis, Mo.—C:
INC., 30 E. 42nd St.,
NATIONAL COMPANY
cago, HIL.—C:

Chicago, Hl.—C: D
MUSICRAFT RECORCD:S AINC 10 W. 47th St
Y —
NASH RADIO PRODUACTS CO., 6267 Gravois Ave.,
NATIONAL CARBON cO.,
New York, Y—C: D
INC,, &1 Sherman St.,
Malden, Mass.—C:
NATIONAL DOBRO CORP 400 S. Peoria St., Chi-
NATIONAL UNION RADIO CORP., 57 State
St., Newark, N. J—C, HO: A

NATIONAL VULCANIZED FIBRE CO., P.O. Box
3tl, Wilmington, Dela. g

NEW ART § ECIALTIES INC., Blé W. Erie St
Chicago, [11.—C:

NOBLITT-SPARKS INDUSTRIES INC., Columbus,

Ind—C: D, DIS, J

QAK MANUFACTURING CO., 1260 Clybourn Ave.,
Chlcarg 1.—C: E,

THE OHI0 CARBON co 12508 Berea Rd., Cleve-
land, Ohio—C:

QHIO CRANKSHAFT CO., Tocco Div., 660 Clement
Ave., Clevetand: Ohio—C: E,. M

OHMITE MANUFACTURING ~ €O, 4835 W.
(I'::,Iou'umy SSI Chicago, IIl—C, HO: AR, D, E,

A Og.SEK 4759 Melrose St., Phila., Pa.—C: AR, M,

OLSON MANUFACTURING CO., 362 Wooster Ave.,
Akron, Ohio—C: A

OPERADIO MANUFACTURING CO., St. Charles,

OXFORD-T?\RTAK RADIO CORP., 915 W. Van Buren
+St., Chicago, II.—=C: AR, G, 5, SS ]
PARAPHONE HEARING AID INC., 4300 Euclid
Ave., Cleveland, Chio—C: D S

PARISIAN NOVELTY co., 3510 S. Western Ave.,
Chicago, HI.—C

New York,

PARKER_KCALON CORP 200 Varick St.,

PAR-METAL PRODUCTS CORP 32:62 49th St.,
Island City Y.— b, E, G,

PA Pu 33 B'EAEI(MAN a2%0 Wussahmkun Ave.,

HENRY PAWKEN & CO., 37 S. Wabash Ave.,
cago, 1l HO: D

PEERLESS ALBUM co INC., 38 W. 2tst St.,

PERMO PRODUCTS CORP 8415 Ravenswood Ave.,

Chicago, Ill.
PETERSEN RADIO CO. 205 N, I7th St,

Council Bluffs, lowa—C: A

Lon
S g
Phild,,
Chi-

New

PHILHARMONIC RADIO CO., 21 W. 45th St., New
York Y—C: A

PHILMORE MANUFACTURING co 13 Umversﬂg
.. New York, N, Y.—C:

PHONOTONE LABORATORIES INC ss 1Sth St..
Washington, Ind.—C, A

PHOTOBELL CORPORATION 123 Liberty St.. New
York, AR, M,

PILOT RADIO CORP 37 06 3éth St. Long Island

City, N. Y.—C: 2
PIONEER GEN E- MOTOR\ CORP., 466 W. Superior

St., Chic —C:
PIONEER SPECIALTY CO., 5100 5t. Jean Ave., De-
troit, Mich.—C: D, S -

PITTMAN ELECTRICAL DEVELOPMENTS CO
Nippon St., Phila., Pa.—C: AR, D, E, G, M
POINSET"A INC., Pitman, N. J —
PORCELA]N PRODUCTS INC., P.O. 8ox 300, Find-

hie—C,
pRIEC'SI‘IIOR APPARATUS CO 447 Kent Ave., Brook-
PRECISION CRYSTAL LABS Sé)rmgf'eld Airport,

rin f'eId D, G,
PR CISIO L PIEZO SERVICE 427 Asia St.,
a.—

Rouge,

RADIO-CRAFT

Baton

for

OCTOBER,

e CLASSIFIED

RADIO DIRECTORY®

PREMAX PRODUCTS DIV., CHISHOLM RYDER CO.
Druwer F. Bridge Sta., Niagara Falls, Y.

_c ‘AR, D, E,
PREMIER CRYSTAL LABS

ork Y.—C:

PRESTC) RECORDING CORP 242 W. 55th St., New
York, N. ¥Y.—C: M,

QUAM-NICHOLS COMPANY " 33d Pl
Grove Ave., Chica m—C: A

RACON ELECTRIC o INC., 52 E. 19th St., New

Y.—
RADEX CORPORATION 1733 Milwaukee Ave., Chi-

RADTO CITY PRODUCTS CO., INC., 88 Park Pl
New York, N, v.—C: A

RADIO COLLEGE OF CANADA 54 Bloor St. W.,
Toronto, Ont., Can.—C: E,
RADIO DCE:SIGN CO |353 Sferllng PI.,

RADIO ELECTRIC SERVICE CO., INC., N. W,
Cor. Tth & Arch Sts., Phila,, Pa.—C: AR, D,
E, G, M, S, S§

INC 53 Park Row, New

& Cottage

Brooklyn,

RADIO ENGlNEERING LABS., INC., 35-54 36th $St.,
Long Island City Y—C: A
RﬁéDI PMFG ENGlNEERlNG INC., Il Harrison
., Peoria
RADIO NAVIGATIONAL INSTRUMENT CORP., 500
sth Ave., New York, N. Y—C: A

RADIO & TECHNICAL PUBLISHING CO., 45

Astor Pl., New York, N. Y.—C: A
THE RADIOTECHNIC LABORATORY 1328 Sherman
Ave., Evanston, IIl.—C

RADIOTONE, INC., 7356 Melrose Ave., Holly-
wood, Calif.—C: ‘A

RADIO TRANSCEIVER LABS., 8627 115th St., Rich.
mond Hill, N. Y.—C: A
RADOLEK COMPANY 60| W. Randolph St., Chi-

1.—C

M?SC)N ELECTRICAL INSTRUMENT CO
Poﬂer Cambridge, Mass.—C: D, E, M
RAY-LAB COMPANY Grand Central & 1|th 'S,
Eimira Heights, N. Y.—C: AR D, E, G, M, S, 8
RAY. O\XJAC OMPANY 2317 Wlnncbagu 'st.. Madi-
Son IS— M

R-B-M MANUFACTURING cO.,
Corp., hIA-Ionna Chestnut St., Logansporf, Ind.—

{ E
R.S.A. INCSTITUTES, INC., 75 Varick St., New York,
.Y —C: A
RCACM»}\NUFACTURING CO., INC., Camden, N. J.
READRITE METER WORKS, Bluffton, Ohio—C: AR,

Div. Essex Wire

sS

REYCOkaN CbRPOARATION 178 Prince St., New
Q

REGAL AMPLIFIER MFG. CORP 14 W. 17th St.,
New York, —C: D, E, S ss

REK o KUT COéPORATION '5.75? LaIayeHe St., New
York N. Y. —i

REMLER COMPANY, LTD., 2101 Bryant St., San
Francisco, Calif.—C: D, E

RE'?J( R{HEOSIAI CO., 37 W. 20th St.. New York,

M. H. 'RHO'DES. INC., 30 Bartholomew Ave., Hart-
ford, Conn.—C: A

JOHN F. RIDER PUBLISHER, INC., 404 4th
Ave., New York, N. Y.—C, HO: A

Pavilion Ave., River-

THE RIVERSIDE METAL coO,,
J.—C:

ROGERS MAJESTIC CORP LTD., 422 Fleet St.,
Toronto, Can—C: AR, D §
THE ROLA COMPANY INC., 2530 Superior Ave.,

Cleveland, Ohio—C: D, E, M, S,
ALBERT F. ROSS & CO., 134t Wolfram St.,
1.—C: D, S

ROWE INDUSTRIES INC., 3120 Monroe St., Toledo,
QOhio—C:

THE RUBY CHEMICAL CO., 68-70 McDowell St.,
Columbus, Qhio—C: A

SAUEREISEN CEMENTS CO 2308 Main St.,
burg, Pittsburgh, Pa.—C

WALTER L. SCHOTT CO., 5264l/; W. Pico
Blvd., Los Angeles, Calif.—C: AR, D, E,
G, M,

MAUR|CE SCHWARTZ & SON, 710-712 Broadway,
Schenectady, N, Y —C: AR SEISS

E. H. SCOTT RADIO LABS.,

Chicago,

Sharps-

(I)NC 4450 Ravenswood

Ave., Chicago, HI.—C,

SCOVILL MANUFACTURING CO.. 99 Mill St.,
Weaterbury, Conn.—C: E, M

SEATTLE RADIO SUPPLY CO., INC., 217 2nd Ave.,
Scattle, Wash.

SELECTAR MANU ACTURING CORP., 30 W. ISth
St., New York, N. Y.~ C:

SELFVULCAN[ZING RUBBER CcO., INC 805 W,
Washington B Chicago, I1.—C:

SENTINEL RADIO CORP 2020 Ridge Ave Evans-
ton, W.—C:

DIS
SHAKEPROOF LOCK WASHER CO., 2501 N. Keeler

Chicago, .—C: E
SHALLCROSS MANUFACTURING CO., t0 Jackson
Ave., Collingdale, Pa.—C: A
H. B. SHERMAN MFG CO., 22 Barney St., Battle
Creek, Mich—C: E,
SHURE ‘BROTHERS, 225 W. Huron §t., Chicago, IIl.

—C: A
SIERRA AIRCRAFT, P.O. Box A, Sierra Madre, Calif.
—C: A

SIMPSON ELECTRIC CO., 52|6 18 W. Kinzie St.,
Chicago, HI-~-C: AR D . 8§

MARK IMPSON DISTRIB. CO INC 16 Hudson
St.., New York, N. Y—C: J

A. L. SMITH IRON co., 217 Evereﬂ Ave., Chelses,
Mass.—C: D, E, M

1941

SNYDER INC., Noble & Darien St., Phila,,
SOLA ELE%TRIC co., 2525 Clybourn Ave., Chicago,

SOLAR MANUFACTURING COR,P 25th St.,
"A", Bayonmne, N. J.—C:

Pa.—

& Ave.

S.05S. CINEMA SUPPLY CORP 636 11th Ave., New
York, N. Y.—C: . S, ‘5§
SOUND APPARATUS CO I50 W. 46th St., New

York Y.— H S, SS

SOUTH BEND LATHE wdRKs 425 E. Madison St.,
South Bend, Ind.—C

SPEAK-O-PHONE RECORDING & EOUIPMENT co.,

23 W. 60th St., New York, N, Y.—C:
SPEEDWAY MANUFACTURING CcO., |B34 S. 52nd
ve., Cicero, IIl.—C:

SPENCER THEREAOSTAT CO 34 Forest St., Attle-
oro, M .
SPgAGUE PRODUCTS CO., North Adoms, Mass.—
STACKPOLE CARBON CO., Tannery St., St. Marys,
STANDARD ELECTRICAL PRODUCTS CO., 317 Sib-

Paul,

] inn.—C:

STANDARD PIEZO cQ., Cedar & Louther Sts., Car-
lisle, Pa.—C: M

STANDARD TRANSFORMER CORP 1500 N, Hal-

sted St., Chicago, 1II.—C:
STANLEY TOOLS, New BrlIaln. Conn.—C: AR, D,

S
STARK 'ELECTRICAL INSTRUMENT CO., 161A Klng
St. W., Toronto, Ont., Can.—C, HO: D, E, M,
THE STATES COMPANY, 19 New Park Ave., Hari-
ford, Conn.—C: D, E, G, M, §_
THE STERLING MANUFACTURING CO 9205 De-
troit Ave., Cleveland, Ohio—C: D, S
STEVENS WALDEN, INC., 475 Shrewsbury St.,

Warcester, Mass.—C: A
W. STEWART MFG, CORP., 340 W. Huron St.,
Phila.,

Chicage, Il —C: M, §
S‘IRUTH RS DUNN éNc 1315 Cherry St.,
INC., 6527 Hamilton

AR,
STUPAKOFF LABORATORIES
Ave., Pittsburgh, Pa.—C:

SUNDT ENGlNEERlNB CO., 4656 Ravens-

wood Ave., Chicago, Il —C: A
SUN RADIO CO 212 Fulton St., New York, N. Y,
SUFERIOR INSTgUMENT CO., 136 Liberty 5t., New
SUPREdME |NSTRUMAENT CORP., Howard St., Green-
0o
SUVT’REME PUBLICAT|ONS 3727 W. 13th St., Chi-
cago, II.—C, HO:

TALK-A-PHONE MFG CO 1219 W. Van Buren St.,
Chicogo, IIl.—C: D S!

TAY BERN Eouwmém CORP., 135 Liberty St.,
New York, N. Y. A (specual literature avail-
able to Police & Govf Dg

TAYLOR AIRPHONE PRODUCTS, INC., Lon Beach
Municipal Airport, Long Beach Calif.—

TAYLO