SANADAISO4
1942



www.americanradiohistory.com

—— .

CHICAGO, U. §. A,

F,m’-m -

et T4

5 W

«+.and it it good! . .. because they have the World’s
finest equipment. American manufacturers are also |
aiming at a goal and that geal is to produce more and

more equipment in record-breaking time . . . and
they are succeeding far beyond expectations!

With our greaily increased facilities the produetion

of HALLICRAFTEKS communications equipment
goes forward steadily for both our armed forces and
civilian requirements . . . we are achieving our aim!
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IN WHICH OF THESE
RADIO FIELDS DO YOoU
WANT A GOOD JO

| Have Trained Men at Home to Make
$30, 40,50 a Week in Radio

MAIL THE COUPON

HAVE YOUR
OWN RADIO
SERVICE BUSI-
NESS

The Radio scrvice
business is boom-
ing now due to the
shortage of new
sets. The coun-
try’s 57.400.000
home and auto sets are getting older, re-
quiring repairs, new tubes and parts. This
means more and more full time and spare
time opportunities for Radio Technicians
to get good - jobs with Radio stores, paying
$30, $40, $50 a week, or to start their own
spare time or full time Radio service busi-
nesses. 1 give you the training in Radio
Theory necessary to repair modern Radio
receivers ; show you how to establish and
operate your own Radio business. I scnd
you Radio equipment to conduct practical
exberiments and build testing equipment to
give you valuable, practical experience.
Mail coubon for complete information.

GET A JOB AS
A RADIO
OPERATOR

N.R.I. - Trained
Radic Opcrators
and Technicians
have good Jobs in
many of the coun-
try's 882 Broad-
casting Stations which are among the
country's best paid industries. Others
make as much as $30, $40, $560 a wcek as
Operators and Techniciang with Commer-
cial, Aviation, Police Marine, Radio Sta-
tions and on ships at sea. The Govern-
ment is calling for civilian Operators and
Technicians for Government Radio Sta-
tions and other Government Radio serv-
ices. 1 give you the trainin® necessary to
pass examinations for U. S. Government
Radiotelegraph and Radiotelephone Li-
cences. 1 train you to be ready when Tele-
vision, F.M. and other Radio developments
open jobs in the future. Get the faets
NOW. Mail the Coupon.

MAKE 55, $10

A WEEK EXTRA
FIXING RADIOS
IN SPARE TIME

Many men I train
hold their regular
jobs and make as
much as $5, 310
extea a week, fix-
ing’ Radios in
spare time, Due to the shortage of new
sets, there's more need for repairs. new
parts, new tubes on the 57,400,000 Home
and Auto Radios in the U.S. creating
new spare time opportunities practically
everywhere. My Extra Money Job Sheets
show you how to begin cashing in on
Radio’'s opportunities a few months after
you enroll and increase your earnings as
you progress. My 50-50 method of train-
ing—half with Radio parts 1 send you
and half with my Lesson texts—gives
you knowledge and experience. You build
a practieal Radio service instrument from
parts I send you. Get the facts—Mail the
Coupon—NOW.

GOOD JOBS IN
{ MANY OTHER
i RaDIO

I tcach you the
fundamentals of
Loud Speaker Sys-
tems, Inter Com-
municating Sys-
tems and other
sound amplifying apparatus, which you
need to get and hold a good job in these
branches of Radio. 1 train you to get and
hold jobs in Radio factories, busy right
now filling Government orders for mil-
lions of dollars worth of Radio equipment.
I teach you the fundamentals of Elec-
tronics necessary to understand electronic
eontrols and instruments being used by
industry today. I give you a fundamental
training in al! important branches of
Radio, plus practical experience in han-
dling real Radio parts. BOTH are neces-
:g;y to get and hold good jobs in Radio
ay.

I 4‘ EXTRA PAY,

EXTRA RANK IN
ARMY, NAVY

Communication
Technicians are in
demand in our
Army, Navy, Ma-
rine Corps and
Coast Guard to-
day, and the men with Technical ratings
can make several times the base enlist-
ment pay. win extra rank, prestige and
interesting Radio duties, Many men who
may be called for military service are
training with me to help them get better
pay and advance rank in the service. I am
also training men now in the Army and
Navy who enrolled to help get ahead in
the service and be ready for & job in Radio
when their service ends. The addition of
Radio to the many mechanized units and
armored divisions of the Army and the
many new ships of the Navy is creating a
demand for Radio Operators and Techni-
cians. Mail Coupon today for detnils.

e

v, ‘ NEW FIELDS TO

OPEN MORE
JOBS AFTER
i THE WAR

Due to the War
many new branch-
e¢s of Radio are
being held back.
Television,. just
starting in prac-
tical form. will expand after the War,
Frequency Modulation, just licensed be-
fore war began to handle limited commer-
cial programs., will be another field of
opportunity for the future. Electronic
Controls and Instruments for Industry.
Medicine. Science and Business will ex-
pand when the War ends. Many new
fields, too, will be developed during this
war which will offer good commercial
possibilities and good jobs for the future.
Radio is a fast growing industry today.
It will be a fast-moving field of oppor-
tunity in the future.

Mail Coupon For 64-Page Book
And Sample Lesson FREE

You owe it to yourself to find out the many opportunities Radio
offers YOU, and to find out how 1 can train you at home for them.
MAIL THE COUPON. I'll send you my big Gd4-page book "Rich
Rewards in Radio” and a Sample Lesson by return mail. Read my
Book. See the many opporlunitics which await you in Radio when
you are a trained Radio Technician or Operator. Look over my
Sample Lesson. It will mive you a good idea of how complete, how
casy-to-understand, how thorough my training really is. Read letters
from more than 100 men I have trained so you ean see what they
are doing and carning—so that you can judge for yourself what
I can do for you. Pick your ficld in Radio—and START TRAINING
FOR IT NOW. MAIL THE COUPON—in an envelope or pasted on
a penny postal. DO IT NOW.

J.'E. SMITH, President, Dept. 2FX
NATIONAL RADIO INSTITUTE

RADIO-CRAFT for JUNE, 1942

: Natlonal Radio Institute. Washingten. D. €. 1
3 Mall mc FREE without obligatlon, Samplo Losson and L
g 64-page book “Rich Rowards in  Radlo,”" which _tells [}
about  Radio’s opportunities and explains your 50-50 L}

B ‘meihod of training wen at home. (No salesman will call. s
8 write plalniv.) L}
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Next to the Stars and Stripes . . .

AS PROUD A FLAG AS INDUSTRY'CAN FLY

Signifying 90 Percent or More Employee Participation in the Pay-Roll Savings Plan

|T doesn’t go into the smoke of battle, but
wherever you see this flag you know that it spells
Victory for our boys on the fighting fronts. To
everyone, it means that the firm which flies it has
attained 90 percent or more employee participa-
tion in the Pay-Roll Savings Plan : ; : that their
employees are turning a part of their earnings
into tanks and planes and guns régularly, every
pay day, through the systematic purchase of
U.'S. War Bonds.

You don't need to be engaged in war production
activity to fly this flag. Any patriotic firm can
qualify and make 2 vital contribution to Victory
by making the Pay-Roll Savings Plan available
to its employees, and by securing 90 percent ot
more employee participation. Then notify your
State Defense Savings Staff Administrator that

you have reached the goal: He will tell you
how you may obtain your flag.

If your firm has already installed the Pay-Roll
Savings Plan, now is the time to increase your
efforts: (1) To secure wider participation and
reach the 90-percent goal; (2) to encourage
employees to increase their allotments until: 10
percent or more of your gross pay roll is sub-
scribed for Bonds. ~“Token™” allotments will
not win this war any more than “token’ resist-
ance will keep our enemies from our shores,
our homes. If your firm has yet to install the
Plan, remember, TIME IS SHORT:

Write or wire for full facts and literature on nstal-
ling your Pay-Roll Savings Plan now. Address
Treasury Department, Section D, 709 12th Sty
NW., Washington, D. C.

This Space is a Contribution to Victory by Radio-Craft

JUNE, 1942
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28 Woys ta Cash
in an

ITH new sets off the market for

w the duration, you servicemen are

going to have plenty of work to do-—
maybe as much as you can handle.

We'd like to make sure you get your
share of the repair jobs, so we're help-
ing all we can in the one way we can
help most—providing you with as many
sales aids as possible.

Below is a complete list of these busi-
ness-getters. Many are free — the others
arc offered at bargain prices. All are
useful magriets in attracting new repair

trade to your shop.

As you can see, it’s a pretty well-
rounded assortment and we think we've
covered about everything. But there
may be some possibilities we've over-
looked - or maybe you have good ideas
of your own on what constitutes an en-
ticing counter card or window display.

So if you have any suggestions, fire
away. Address your notes to Frank Fax,
Dept. C6, Hygrade Syivania Corp.,

Emporium, Pa.

And don't forget, you can procure any
of the 28 items now on our list direct
from your local Sylvania jobber, or
write me. Act today so that youll be
set for the bulge in business that's
COming — sure as victory.

1. Window displays,
dummytube ¢artons,
timety window streom-
ers, otc. (Fram your
Sylvania jobber only)

2. Counter displays

3. Etectric clock signs
4, Electric window signs
5. Outdoor metal signs
6. Window cards

7. Personalized postal
cords

8. Imprinted match books
9. Imprintedtube stickers
T0. Business cards

T1. Doorknob hangers
12. Newspaper mots

13. Store stationery

14, Billheads

15, Service hints booklets
14. Technicol manual
17. Tube base charts
18. Price cords

19. Sylvanio News

20. Characteristicssheets

21.interchangeabletube
charts

22.Tube complement
books

23. Floor model cabinet

_24.Lorgcond smallsene
ice corrying kils

25. Customer card index
files

26. Service garments
27. 3:in-] business forma

28. Job record cards
{with customer receipt)

SYLVANIA

RADIO TUBE DIVISION

HYGRADE SYLVANIA CORPORATION
560

What Our Readers Think

PRACTICAL SET TESTS
Dear Editor:

I hope that you will be kind enough to
publish this letter in the “Mailbag.” T have
enjoyed reading the “friendly feuds” that
have appeared here from time to time and
I] am quite surc many- other readers have
also.

Therefore I would like 10 offer the fol-
lowing problem for consideration, since 1
am quite sure that there will be a difference
of opinion on the subject and the “Mail-
bag” is the place to speak our minds!

It is a good idea to have a test for sets
just repaired in the shop. It should be used
to break down weak parts that would
shortly go bad in the customer’s home. You
can’t realize how important this test would
be in these war times, when our radios
must not fail. I would like to hear from
fellow scrvicemen who have a “surc-fire”
test such as this. It is no doubt one of the
most important items of a repair job. Per-
haps the “Mailbag” will be willing to pub-

lish a few of the better ideas contributed

along this line.

In reply to my request for data on the
subject of final testing, I rececived the fol-
lowing data from Lowry E. Easley, Prop.
of Evans Radio Laboratory and Pres. of
the Chicago Chapter of Radio Servicemen
of America.

“A good final test which we have used
with success for some time, is to play the
radio which we have just repaired for an
hour or more at about ten percent higher
line voltage than normal, then if you can
spare the time, another hour at ten percent
lower voltage. The tests you use seem ex-
cellent to me and if you have time to do so,
the national (Radio Servicemen of Amer-
ica, Frecport, 1ll.) officc would appreciate
your sending all the data you have available
on the subject.”

So there you are! 1f you have any ideas
1 am sure every conscientious radioman will
want to hear about it.

Again T say this test is all important in
any repair job just now, and I am sure all
of us radiomen will appreciate any time
spent in aiding the cause.

JaMmes R. LimBeck,
Glendale, Calf.

MR. MOODY DOFFS HIS
SOMBRERO
Dear Editor:

I believe that 1 owe an apology to Homer
Buck. He, naturally, feels the necessity of
defending his views and as long as I started
the "name calling,” it is up to me to do
what I can to stop it.

It seems to me that all of us can learn
hy sharing opinions and ideas. Sometimes,
by heating up the letters, “quick action” is
gained. But, it seems much more can be
gained by calm, gentlemanly expression of
ideas and so, in the future, I hope we can
keep it on that level.

WiLLarn Moopy,

P. S. It might also be worthwhile for
servicemen gencrally not to run down the
character and antccedents of the service-
man who last repaired the set. A customer
gets the idea that all servicemen are vain,
opinionated and not very bright when the
previous repair job is criticized. Even
though the repair job deserves it, perhaps
it is hetter to let it go, except in flagrant
cases of ineptitude.

RADIO-CRAFT

wwWw americanradiohistorv com

“Tell-Tale” Telephone Wanted
Lditor:
Here’'s my idea—why doesn’t someone

“Invent” and manufacture a “Teli-Tale-
Telephone™?

A Tell-Tale~Telephone will be any ordi-
nary telephone to which will be attached a
device—say a small disc at the hottom of
your present phone. This disc to measure
1 inch by ¥4 inch—on this disc will be
shown (the miinute you raise the receiver
off the hook) the number of the phone at
the other end of the line, that is trying to
call you.

Photographs are being sent nowadays
into newspaper offices over telegraph-wires
(or for alt that I know perhaps over tele-
phone wires too), so such a device to be
attached to your present telephone, ought
to be a very simple matter. In case it can't
be done over telephone-wires, how about
employing television?—and get Mr. Philo
Farnsworth busy on the idea?

The “Tell-Tale-Telephone” will enable
you to know in a flash the minute you re-
move the receiver from the hook, who is at
the other end of the line.

Frank J. DicKERT,
614 East Locust Strect,
Scranton, Pa.

LIKES FM FEATURES

Dear Editor:

We enjoyed the March “FM” number
very much. Please print cverything you
can get your hands on covering the subject
of FM. We never bought Rapio-CRAFT un-
til you began publishing articles on FM.
Your March number is a “knock out”!

Thanks for the three pages on FM in
the April jissue,

We buy every tssue now!

A, L. Aviprich,
Santa Maria, Calif.

WHAT A SOLDIER WANTS
Dear Editor:

You stated that you wanted to know what
kind of article we would like to see in
Rapio-CraFr. Due to the fact that our
country 1s at war, and more fellows find
themselves working on army equipment, I
believe that articles that would enable them
to do their job better would be just the
thing. For instance, wec have frequency
modulation equipment—more data on F.M.
would help us immensely. We have all types
of high frequency cquipment; thercfore,
high frequency articles would also be of
aid to us.

Army scrvicemen are called upon to do
field repairs on all types of transmitters
and receivers, Why not print some articles
on trouble-shooting and repairing in the
ficld? Very few radiomen have had any
experience in this type of work. I have
been in the army 21 months and it certainly
is surprising what type of repairs 1 was
called upon to do under adverse conditions.

Therefore if there is anything you can
publish that would be of assistance, I know
all the service radio mechanics would be
very appreciative.

Pvr. Wittiam F. Bascock,
Fort Bliss, Texas
JUNE,

for 1942
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Pl

ANENT “SCREW-DRIVER SERV-
ICEMEN!
Dear Editor:

I have just finished reading your April
issue of Rapro-Crarr. I like jt very miuch
except for one thing. There are two letters
in it by a fellow named Buck. He may be
all right in a shop that is interested in seli-
ing radios but not selling service—hut he
wouldn't be worth a darn to Uncle Sam.
At least, I would not want him to be in my
Service Dept. Here are the reasons:

First: Every job we do must be done
absolutely properly, as well as prompily.
Every job is a precision job. Every radio
must be dcpendcd upon at all times. So,
makeshift repairs like he evidently makes,
would not he of any help.

Sccond : He says in his letter “How many
Servicemen use schematics and manufac-
turer’s data, especially alignment data?”
Well, all “good” servicemen do. We men
in the Army pay special attention to cvery
word the manufacturer Ssays, because our
jobs st be done right!

Third : Uncle Sam doesn’t overburden us
with test equipmment, but he does furnish
the essentials and we surely have them with
us on each and every job. “Screw-driver”
servicemen cannot do much in the Ariny.

I would suggest to Mr. Buck that he
“wise-up.” If he would. he would probably
increase his earnings and be of much more
help to the young servicemen who want to
he gocxl servicemen some day. Test cquip-
ment is not made to ook at! Manufacturers’
data is not printed to be ignored—and good
servicemen wuse (oth!

Pvr. W. F. Bascock,
Fort Bliss, Texas

RADIO-CRAFT VITAMINS

ATO Z
Dear Editor:

For several years I have heen more or
less a silent member of your .family of
Radio-Crafters, content merely to select,
ahalyze and partially digest various articles
from your famous magazine. But now your
repeated invitations to hear from your
silent readers moves: me to speak up.

Dozens of articles have appeared in

Radio-Craft covering umique hook-ups,
clever baffles, volume-expanders, tone-
correctors, bass-boosters, wide range ap-

paratus, ctc. Your articles 'were just the
vitamins I needed to spur e into action.

The happiest hours of my life were the
ones bhetween 10 P.M. and 3 A.M. keeping
all the neighbors miserahly awake listening
to my wonderful concoctions gleaned from
the pages of Radio-Craft. I could hardly
wait to play a friend musician’s favorite
record on my latest machine and to note the
astonishiment on his face when he heard his
record yield bass that vibrated the floor,
highs that tickled his cars, and cxpansion
that took his hreath away. All my efforts
were more than rewarded and the hours of
the night were golden ones.

I like to recall building L. M. Barcus's
Add-On-Bass-Booster. After spending a
night and a day constructing it I finally
tried it out early in the cvening. Practically
all the stations were operating on chains
at the time of evening and thc Booster
made littie if any difference in reception.
To say the least | was bitterly disappointed
and shut the thing off in disgust. About
11 PM. | tried again tuning in a local
program from Detroit. It should suffice to
say my wife tried for two lLours in vain to
pry me away from my precious apparatus.

Being somewhat of a inusician, having
scraped upon a fiddle for years, you may
well be assured that anything npproaclung
hifth fdelity is of interest to me. And also
being somewhat of a lazy, money-less,
audio-oscillator-less, and oscilloscope-less
individual you may readily realize that I
must carefully weigh my atbition, wealth,
and laboratory apparatus (a volt- ohm-milli-
ammeter), wlen selecting any of your arti-
cles for action. I most assuredly consider
the prize to have been worth the effort.

Art KNOwLES,
Bay City, Mich.

SOMETHING TO THINK ABOUT
Dear Editor:

While experimenting with a cathode-ray
tube it occurred to me that this could be
used as a communication system by the
Signal Corps.

The transmitter would consist of a film
contaning two sound tracks. One sound
track is to control the voltage of the hori-
zontal deflector plates of the Cathode-Ray
tube at the receiver. The other sound track
is to control the voltage of the vertical
deflector plates. The sound tracks pass over
photo-cells modulating the grids of the
transmitting tubes. The transmitter radiates
two predetermined wave lengths.

*MAILBAG?®

The receiver consists of a cathode-ray
tube, the deflector plates of which are con-
nected to a radio set tuned to both fre-
quencies being transmitted. The image
would be the message in the form of words.

SipNeEy Bower,
Pacific Palisades, Calif.

“PORTABLE” SERVICE KIT
Dear Editor:

In the April issue of Rapio-Crart you
ask rcaders to state the kind of articles
they desire. Here are a few I would like to
see.

Articles on the development of a rcal]y
portable service kit easily carried in a
brief-case. This will he necessary when the
tire shortage becomes acute and cars are
laid up, thereby necessitating repairs in the
home. This should develop combination
tools, a simple oscillator of limited scope—
perhaps made in a flashlight case. use of
smail meters, etc.

Articles on the care of radio tools due
to the scarcity of replacement. These ar-
ticles should inform the reader on how to
use and sharpen drills, screw-drivers, tin-
snips, ctc. A list of essential tools amd most
useful gadgets should also be given. Also
the development of a head-band with a
small light and reflector, such as doctors
use, to be worn on the head, throwing light
on the work from the same angle as the
head is moved.

Articles (or a series of articles) on just
low to conceive, lay out and construct a
small audio ampl1ﬁe1 explaining how to
figure various lequncments Also a step-by-
step explanation in tube selection, circuit
used, ctc. Also something that a beginner
in the field of radio can build and experi-
ment with, which requires but a small cash
outlay or the use of “junk-hox" parts only.

Articles on auto radio aerials—kinds,
types, and how cach works. Also why the
use of an insulated bumper acrial is not
more widely used. The development of a
portable acrial to hang on a car for wuse
with portable radios.

Articles on using a crystal detector, with
midget hearing-aid tubes, for “pocket”
raclios.

Some of these articles have probably ap-
peared years ago, but “new skants” ‘will
make them valuable and interesting again.

Trt. Gornon,

Akron, Ohio.

RADIO NEWS AND VIEWS

Serviceman Wins Action

® THE legal charge of “unlawfully with-
holding a radio” has lost some of its
sting.

“Tn fact, the possibility that radio service-

men may be successfully faced with such
charges while they're trying to collect their
service-estimaling fees, was considerably
weakened last month when the Court of
Special Sessions in New York City dis-
missed the charges against a local radio
nan.

This was the case of the serviceman who
dared to stand his ground, and insisted on
his repair estimate fee of §1, in spite of
all the cop-calling and court action that his
trate customer undertook. The dealer had
his “estimate charge” sign displayed in his
store, and also mentioned it to the customer.
Yet he was forced into a long scries of
court appearances hecause the radio owner
denied kmowledge of the fee. and refused
to pay it. Meanwhile the dealer hung on
to the set, with this magazine reporting

RADIO-CRAFT JUNE,
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the case and hundreds of servicemen ap-
plauding.

The radio man sailed into the battle be-
cause he thought it was high time soinebody

id something to establish service work as

a decent professional skill.

There is one step, however, that radio
men can take now. And that is to be sure
that the customer receives formal and un-
mistakable notification that a service esti-
mate charge will be made. Printed claim-
checks or tags, which constitute a contract
and leave no doubt about the agreement,
are the hest, although prominent display
sipns and verbal mention are usually
cnough.

These steps should be taken te avoid all
court action, civil or criminal, and are of
special Jmportancc in these times. The
serviceman’s time is now more valuable,
and if his charges are questioned to any
degree, it will have a particularly unfor-
tunate effect on his business.—Radio Retail-
tng & Radio Today.
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Radio-Tube Production Jumps

® BEHIND the scenes radio engineers

have been developing electronic tubes to
do new and surprising feats for the Army,
Navy and Air Forces. War demands have
created an expansion unparalleled in the
rise of the radio industry in the last two
decades. Many plants throughout the coun-
try are participating in the production. of
reqinred tnstruments.

In the Westinghouse plants twenty-five
kinds of tubes are being produced for the
armed forces, making possible unrivaled
means of communication. The tubes range
from large units which produce enough
excess heat to warm a six-room house to a
diminutive one for portable one-watt sets.

The one-watt sets, called “walkic-talkie
stations,” weigh five pounds. They are de-
signed to be carried by individuals, enabling
soldiers in the Signal Corps to carry on
two-way conversations. The set can bhe
carried by a parachute trooper, giving him
a two-mile range of communication.—
N. Y. Herald-Tribune,
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. . . Fvery Radio
man CAN help
win the War . . .

at sea, o man guns or tanks on land. That should be ‘evident. -

N OT all of ys can be at the front, fly a plane, fight the war

Nevertheless, in a machine war—in the midst of which we

now find oursclves—the actual fighting front has lost its
former significance. When bombs rain on cities hundreds of miles
away from the front. when submarines sink ships thousands of
miles distant from the country at war, the civilians who stay at
home not only can do their bit in their war effort but, indeed, they
can serve their country as much as, and often better than the
fighting forces themsclves.

Modern war is a thing of tremendous complexity. It is im-
probable that the present war. will. be won by a single instru-
mentality—rather, an all-out effort of all the fighting forces with
all the various war machines, is what wins wars today. It may
surprise many people to know that actually few wars have been
won by the fighting forces alone. In modern wars particularly,
usually the efforts of civilians or a civilian invention frequently
clinches the war. In the Civil War, for instance, the invention of
the iron-clad battleship was the factor that turned the tide. The
invention was not made by a military man but by a private indi-
vidual—Erickson, In the first World War, the tank—not a mili-
tary invention—turned the tide and, yet military men poo-pooed
the tank and called it preposterous, simply because they were not
acquainted with its possibilities. Today the tank no longer needs
recommendation to anyone.

Again, the airplane, which is the main weapon of the present
war, was not a military invention at all, but hailed from Dayton,
Ohio, originated by the Wright Brothers, humble bicycle repair
men. .

No one will deny that radio communication and everything that
goes with it today, also is a major weapon. As great as have been
the strides in radio, much remains to be done and it is liecre where
vou—THE LAYMAN—can do a mighty service to your country
if you can adapt radio to the war cffort in a way that it is not
being used today.

Whether you are a radio amateur, a radio serviceman, a radio
enginecr, or a radio-methanical inventor, the country nceds your
thoughts and services. An idea that at first may seem to be
mediocre often turns out to be a treméndous war weapon. During
the World War, Major Armstrong's regenerative circuit helped
radio communication as nothing had helped it ever before. It made
radio communication certain, where previously it had been hap-
hazard,

Radio engincers alrcady are helping to solve complex war
problems. There remain the other classes which up to now have
been lost sight of. While the radio amateur is vigilant and listens
in during his spare time for messages which may emanate from
a potential enemy, not all amateurs are doing this. There is no
reason why every amateur who owns a receiving set should not
be able to organize himself so that he can listen in at ccrtain
hours of certain days. By following a regular routine, using dif-
ferent wave bands messages which do not appear regular may
thus be detected; they then can be reported to the nearest Radio
Inspector or to the F.C.C. in Washington.

It has been shown time and again that nowadays practically all
Fifth Columnists’ work is done by spies landing on the United
Nations’ shores by means of submarines. These spies, always have
been well trained by the German or Japanese spy schools, .These
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‘'RADIO'S GREATEST MAGAZINE''’

WHAT IS YOUR
RADIO WAR EFFORT?
By the Editor —HUGO GERNSBACK

men after-illegally entering the U. S easily pdss as Americans
and can move along the countryside unmolested. All of them have
special portable radio transmitting equipment, becausc_that is the
only certain mecans they have for communication. It is often
difficult to apprchend such spies because they move f'fast. never
staying in one locality for any length of time, i

It would be a simple matter for a ‘ndrber of amateurs to
form their own listening netwolbk, and by simple triangulation
draw a bead on a suspected transmitting station and instantly
noti{y headquarters. In such cases, capture is often brought about
successfully. The only requirement is that the amateurs work in
conjunction with each other and that they are separated by a
nuniber of miles. The rest, from a technical viewpoitlt, is siniple.

And here is an important word of advice to servicemen. A spy
or fifth columnist in the pursuit of his work. sooncr or later will
require such parts as batteries, tubes, etc., and frequently he wiit
have ¢o buy them from scrvicemen, radio stores, and. other supply
houses. A safe rule is to suspect cverybody unless, of course, you
have known the man intimately for many years. Remember—we
are at war and radio can be a dangerous weapon. This gives you
the right to ask questions. 1f your suspicions are aroused, do not
tet on that you suspect the person. If you are certain, it is easy
enough to get in touch with the nearest authority, or otherwise
detain the stranger if you are satisfed what his status is. In large
cities radio police cars can be summoned in a matter of minutes,
by telephone. It is often better to have someonc detained and ques-
tioned by a police officer, providing you have a good rcason for
doing so.

What is not wanted, of course, is an epidemic .of citizens being
questioned by policemen all over the country, but if you use
horse sense, it will not hurt anyone to have a man questioned. [f
the party is a citizen in good standing, he won't resent it; if he
is not, much is to be gained.

Finally, if'you are a radio -experimenter and are mechanically
inclined, you can scrve your country by becoming an unofficial
airplanc listening post. Any radio experimenter worth the name
can, with little tmoney and time invested, build a radio plane de-
tector and amplifier. Many of these have been described in this
magazine and many morc will follow. These radio plane detectors
are most vital. Remember, we have long coast lines and these
detectors can become of very great importance if you are within
100 miles of any coast line in the United States. Even interior
localitics can make use of all the airplane detectors that can be
built by private individuals. Sooner or later, if you gain sufficient
experience in operating such a station, the authorities will take
official recognition of you, all depending upon your equipment
and how ecfficiently you can make it work.

It is almost certain that parts of this country will be visited
by invading aircraft, and the faster the alarm can be spread, thg
better it will be for. your country.

Remember, always, that the man who first heard the Japanecse
planes approaching Pearl Harbor was only a “private,” lstening
in on his owm time for practice, but he recogrized the approaching
airplanes and the United States subsequently acknowledged its
gratefulness to him. Incidentally, his name is Joseph L. Lochard,
now a staff sergeant.

Every radio man can do his share! You can do yours!
583
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*THE RADIO MONTH IN REVIEW*

A Digest of News Events of Interest fo the Radio Craftsman

How well science duplicates the five senses of seeing, hearing, tasting, feeling and smelling
is demonstrated by Walter Mikelson, Genera! Electric engineer. The girls designate the
functions as the engineer adjusts the equipment. SEEING—With the electric eye, science
exceeds nature in many ways; HEARING—The sound detactor can make a fly on a micro-
phone sound like a soldier tramping; TOUCH—The smoothness gage makes s surface,
seemingly smooth to the touch, feel like the Rocky Mountains: SMELL—The mercury detector
beats the nose when it comes to poisonous mercury vapors, TASTE—This apparatus finds
the smallest trace of lemon juice in a glass of water, a sourness the human taste cannot detect.

RADIO TUBES DUPLICATE HUMAN. SENSES

How radio tubes and electronic equip-
ment can be made to duplicate or even ex-
ceed in sensitivity the human senses was
demonstrated last month at a dinner inaugu-
rating General Electric’s electronic program
to show the war and pcace-time benefits
derived from the use of tubes. The dinner
was followed by a broadcast witnessed by
250 cmployees and guests.

Dr. W. R. G. Baker, vice-president in
charge of the Radio and Television Depart-
ment, predicted that new applications will
provide employment for hundreds of thou-
sands of persons after the war.

“Out of the crucible of war new science,
new methods, processes and materials al-
ways come,” Dr. Baker said. “Electron
tubes (such as the popular ‘electric eye'),
so simple in appearancé yet so mysterious,
will touch our lives in countless ways wher-
ever and however we live and work. Elec-
tronics will become the bright new word of
the future, and promises new and higher
standards of living,” he said.

Briefly explaining elcctronics to the radio
audience at the start of the broadcast,
Charles E. Wilson, president of the com-
pany, said: “Perhaps we should call clec-
tronics the fire of the future. Like fire, it
can be a savage foe or a powerful servant.
Like fire, it is almost universal in its po-
tential applications to our lives. Fire was a
gift to the barbarians, which men have
shaped to their uses.

“Electronics has been no gift. The men
of science learned its secrets and earned its
blessings during decades of unremitting
toil, patience, trial and error, and brain
work. To most people, électronics is radio,
with all of its entertainment, communication
and service. But the clectronic tube, so inno-
cent and so mysterious to a layman’s eyes,
will touch you, in the years to come, wher-
cver and however you live—your sight,
hearing, and taste, the food you eat, the
healing of your body, the safety of your
home, and the trcmen&ous progress of your
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business, whatever it may be.”

Dr. Baker, who acted as toastmaster at
the dinner, was introduced by Robert S.
Peare, Publicity Department manager. Mr.
Peare quicted the dincrs merely by passing
lis hand back and forth through an invisible
beam of light focused on a photoelectric
tube which operated a knocker, and therchy
served as an “electronic gavel.” After intro-
ducing the persons at the head table, and
speaking briefly about the clectronics pro-
gram, Dr. Baker introduced E. Lee,
engineer in charge of the General Engi-
neering Laboratory, who addressed the
gathering on the subject, “Continuous
Threads of Activity.”

Mr. Lee traced the growth of the new
science of electronics from the original,
creative work in high-vacuum tubes by Dr.
Irving Langmuir, down to present-day
clectronic developments. He explained the
phenomenal progress of electronics in the
communication ficld, and pointed to the
increasing applications in other fields.

“Today,” he said, “our products are being
used as controls for opening doors, levelling
elevators, limiting motions, bringing out
exactness in registering in printing presses,
straightening cloth in textile machinery,
controlling punch presses, timing welding
operations to give exact welding perform-
ance, counting, calculating, controlling
lighting and illumination lcvels, detecting
metals, locating defects and pinholes in
metals, as smoke indicators and in a score
of measuring instruments for measuring
sound and vibration, color, light, frequency,
speed, thickness, pressure, temperature,
turbidity ; as relays and telemeters, as power
rectifiers, for examining large metal struc-
tures for flaws, and in the field of medicine
for diagnosis and healing to alleviate pain
and suffering; all of these and many more
until the total of the electronic products of
the General Electric Company are num-
bered as near as to a thousand, with no end
in sight.” ‘

RADIO-CRAFT for
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UNION COLLEGE WORKSHOP
MERGES WITH RADIO CLUB

Members of the Union College Radio
Workshop, which originated the “wired
wircless” network last September, has
joined with the Radio Club of the college
to form the Union College Radio Socicty.
The Radio Workshop was established as

‘a college activity in 1939 at the request of

students intercsted in studying radio pro-
gram work.. Under the guidance of J. R.
Shechan, program manager of G-E stations
W2X0Y and of WGEO and WGEA,
workshop members have obtained practical
radio experience by planning, producing,
directing and acting on a number of sports,
dramatic, and musical programs sent out by
these G-E stations in the last three years.
The Radio Club was begun by students in-
terested in the technical or engineering
branches of broadcasting and they assisted
in the development of the coliege network.

The U.CR.S. network, which now has
acquired a new FM receiver, plans to relay
major sporting cvents, news broadcasts,
important concerts, and popular network
programs carried by W2XOY. It has
twenty-five students on its staff and oper-
ates from “studios” in the Union College
Electrical Engineering Building over spe-
cial wires installed, or now being installed,
by the students to all fratermity houses
and dormitories on the campus. The wires
terminate in fuse boxes of the various
establishments, permitting listeners to tune
in by plugging radios mto any ordinary
house outlet. The group hopes to reach
off-campus houses soon by telephone trans-
mission.

U.CR.S. men are proud of the fact that
their signal, sent out at 640 kilocycles, is
not just an “audio” signal but is a true
radio signal, transmitted over wires instead

- of through .the air.

The Union College' Radio Society is a
member of the Intercollegiate Broadcasting
System, begun when student at Brown Uni-
versity in Providence, Rhode Island, started
sending out programs via the campus radi-
ator pipes, and which is now a nationwide
institution. David Borst, technical manager
of I.B.S. and one of the designers of the
original Brown network, is now cmployed
at the General Electric Schenectady Works,
and has done considerable work in helping
to cstablish and. develop the Union College
network.. .

[Plans and constructional details were
deqcril)]cd in ‘Radio-Craft for April, 1940.—
itor

HOW TO BE AT TWO PLACES
AT SAME TIME

Paul Manship, celebrated sculptor, made
his farewell address as. retiring president
of the National Sculpture Society before a
meeting of the society last month and at the
same time participated in a Metropolitan
Museum of Art program televised by the
Columbia Broadcasting System.

FEager to keep both cngagements, Man-
ship had a television receiver installed for
the mecting with his colleagues at the
Architectural League. The same evening he
appeared on the Metropolitan Museum pro-
gram and showed televiewers bronze models
of many of his famous statues. Manship
arranged with CBS officials to continue the
broadcast after the Metropolitan Museum
program so he could deliver the farewell
talk to his fellow sculptors.:

JUNE, 1942
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FM CONTINUES EXPANSION

The police and fire departments of Mil-
waukee announced last month that they
were planning a total of 109 two-way I'M
units to provide the most efficient communi-
cations systemi available, Allotment of nec-
essary materials was made recently by the
War Production Board.

News From FM Centers

The third FM station to go on the air
since last November, W49PH, of Philadel-
phia, is owned and opcrated by WIP
Clifford Harris, chief engineer of WIP, has
been named manager of the FM outlet. Also
on the air regularly are W53PH (WFIL)
and We9PH (WCAU).

Arrangements were completed last month
permitting WPRU, the intramural broad-
casting system of Princeton University, to
pick up programs of WS3PH for three
hours daily and relay them to student
radios. Similar - permission has been
extended to collegians by many FM stations
in -different parts of the country.

Yankee Network

FM listeners in the six New England
states are finding numerous and unusual
musical offerings begun last month over the
Yankee Network's W43B, of Boston, and
W39B, of Mount Washington, N. H. Heard
exclusively on FM, the schedule includes
musical programs pnckcd up from W43B-
W39B by the Intercollegiate Network and
relayed over campus intramural radio sys-
tems to New England college students.

12-Mile Beam Link

Spanning a 12-mile gap, W47A last
month completed installation of a special
beamed radio system that carries its pro-
grams from the W47A studios in downtown
Séhenectady up to the transmitting site in
the Helderberg Mountains.: The installation
uses a 25«watt transmitter .in the gity-and a
special crystal-controlled receiver at the
opposite end of the 12-mile circuit.,

Directional antennas for both transmis-
sion and reception provide perfect service
at all times, thus eliminating the need for
telephone wire conncction between studios
and transmitter, the usual practice in broad-

casting. The relay operates in the- 330 to

342 megacycle band-of the ratio ‘frequency
spectrum, and is‘the first such 'studio-trans-
mitter link-autHorized -at-that micto-wave-
length. Similar links on lower frequencies
(notably the 43-mile circuit cmployed by
W43B) have been operating with success
for some time.

MORE FM STATIONS

‘Despite curtailments on the granting of
further FM station construction permits
and WPB restrictions on the procurement
of basic materials for building ‘stations, sev-
eral more M outlets were able to get on
the air last month.

These were transmitters which had been
almost completed and had much of their
essential cquipment already installed and
therefore did not fall under the official
Washington ban. Outstanding is W4IMM,
the giant mountain-top FM station on
Clingman's Peak in North Carolina, which
is licensed, when at full power, to cover
almost 70, (00 square miles in seven states
in the South. Another newcomer was
W49PH, in Philadelphia. Other stations in
Philadelphia and Fort Wayne are also ex-
pected on the air soon.

Power increases and improved antenna

systems were also possible for a number of

RADIO-CRAFT for JUNE,
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Miss Marjorie E. Allen, first woman transmitting engineer, serves also as control engineer. and
announcer at FM station W4TNY,

the FM stations. Several other FM Ii-
censees, unable to complete the full power
installations authorized by their original
construction permits, were expected to make
use of reduced wattage and temporary an-
tennas for the duration of the war.

Although no more FM receivers—or
civilian receivers of any kind—are now Dhe-
ing manufactured the public will still find a
number of FM models on display in stores
and, through a process of voluntary ration-
ing to. dealers, some brands are likely to be
available unt]l late next fall. Public demand,
however, is running high and consumers
usually face long delays before their new
FM sets can be delivered. The national
total of FM receivers in use is now reck-
oned at somewhere between 350,000 and
400,000 units.

There has been no indication of any plan
on the part of FM broadcasters to discon-
tinue or curtail their service becausc of the
war. In fact preliminary returns of a sur-
vey being conducted among FM station
owners by the Zenith Radio Corporation of
Chicago point to “a gencrally optimistic
tone.” Thus far only one FM outlet in the
country has reduced its daily broadcasting
schedule—from 18 to 12 hours—because of
a shortage of engineers.

Although no further construction permits
can now be granted by the Federal Com-
munications Commission for FM transmit-
ters in broadcast service, a total of 63 FM
stations have thus far been authorized to
operate commercially. Of these, 27 are now
on the air. Some 50 applications for con-
struction permits are still pending and must
remain so until peace returns.

HOUSTON JOINS FM CHAIN

The latest addition to the growing or-
ganization of the American Network, Inc.,
FM's first chain of stations, is the Houston
Printing Corporation, publishcr of the
“Houston (Texas) Post” and applicant for
an FM station in that city.

The American Network now has cleven
feading M groups on its roster.

1942 -
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WOMAN GETS W47NY POST AS
TRANSMITTER ENGINEER

Woman’s role in radio has becn augment-
ed considerably by the news that Marjorie
E. Allen has become a transmitting e
gineer, the first and possnb}y only woml)’t
holding this position in the United States.
A sister of Harold Allen (W2MWYV), in"”’
private life a Wall Street broker, Miss
Allen operates the transmitter at W47NY,
the Muzak Frequency-Modulation station, -
70 Pine Strcet, New York, N. Y,

Miss Allen, a pupil of John G. Hart, of
the American Radio Institute, passed her
first Federal examination in less than five
weeks. Diligent study enabled her to ob- -
tain a 2nd-Class Radiotclegraph license,
the highest license issued by the F.C.C. to
any applicant not having had six - months
public station experience. One month later
she received her 2nd-Class Radiotelephone
license.

When Walter Graham, Chief Engincer
of W47NY inquired for a student having
the necessary qualifications, Miss Allen's
name was offered. Mr. Graham was skep-
tical. “After all,” he said, “the position calls ~
for a transmitting engineer, not a control-
room cnginecer.” Yet Miss Allen was ac-
cepted and is now serving as Transmitting
Engineer, Control-Room %ngincer and An-
nottncer at W47NY.

The radio ficld for women is gradually
expanding, not only for technical work but
also for radio operators. Thus far, no
authorizations have been made for women
radio operators on board ship, but the
future will probably see many women radio
operators in  point-to-point stations, the
land stations which transmit radiograms
from one city to another within the United
States and to non-Axis countries.

SIGNAL CORPS NEEDS MEN

There is an urgent nced for several hun-
dred electricians and radic mechanics at the
Signal Corps Radar Laboratory, Belmar, |
New Jersey. The salaries range from $1800
to $2600 per annum in accordance with the .
length and quality of the applicant’s experi-
ence. Electricians should have industrial
experience.
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e SERVICING®

SIGNAL TRACER YOU Can Build
from ODD PARTS ~. A WAR Project

instrument with “much more scope
than the baby ones, and with slightly
limited usc in comparison with the
large type, but all that a general service-
man wishes. As can be seen from the dia-
gram, the instrument is fairly simple and
casy to build. Use reliable parts and you
- cannot fail. The signal can be followed
+ from:the aerial, where it is first received,

HERE is a medium-sized, low-priced

until it reaches the speaker or until it dis-
appears, gets distorted or weak., When this
point is reached the trouble is, of course,
localized. A check with a simple volt-
ohmmeter and another trouble is over.

- IN OPERATION

-'The second diagram shows a superhet
circuit, with positions marked where the
test probe of the “signal tracer” is to be

Below—Diagram of the Signal Tracer and also circuit of a modern superhet receiver, with the
“test" locations indicated thereon.
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placed, and the results that should be ob-
tained, or if no results, what the possible
trouble would be.

1. Place the probe at Tl— the aerial
terminal on the set, and a signal or number
of signals should be received, indicating
that the aerial is in order.

2, By placing the probe at T2 a signal
should again be received, and in this case
can be tuned by turning the dial on the
receiver. If no signal results, this could
possibly be due to gang condenser blades
touching, open-circuit grid coil, or open-
circuit aerial coil.

3. The signal here should be amplified.
No signals would indicate open-circuit pri-
mary in No. 1 intermediate or 6J8G tube.

4, No signal would possibly be a break
in the secondary of the I.F.T. or the oscil-
lator section may not be working.

(Note.—Although T3 is really after the
oscillator stage, even if the oscillator sec-
tion were not working, the signal would still
come through, not tuned to the I.F, but on
its original frequency as received on the
acrial. This would not be noticed until the
probe was applied as T4, To test the
oscillator, turn the probe switch to the
grid of the magic eye and apply the probe
to the grid of the 6J8G, T5. If the eye
closes, it indicates that the oscillator sec-
tion is in order. At the same time the probe
may be applied to any part of the A.V.C.
line at points 13, 14 and 7, and the 6E5 will
act as a normal tagic eye, and at the same
time check your AV.C)

6. Signal should be greatly amplified. No
signal—open-circuit primary IF.T. No. 2
or 6U7G ‘tube.

7. No signal could be
secondary I.F.T. No, 2.

AUDIO CHECKING

To this stage the probe has been used in
the R.I. position except when checking the
oscillator and A.V.C. sections—now ttrn
the probe to a high audio:

8. No signal could be due to a faulty 01
mi. condenser going to volume control,
faulty volume control or .0005 m{i. conden~
ser across volume control.

9. Signal should again be greatly amphi-
fied and signal tracer volume control should
need to be turned back. Trouble developing
here could be .25 megohm or 15,000-ohm
resistors and 6B6G tube,

Now turn probe switch to low audio.

10. Any signs of a fault could usually
be traced to .1 mi. condenser going to plate
of 6BG6G, or .5 megohm resistor going to the
center tap of power transformer.

11. The signal recaches its loudest point
here. No signal usually denotes burnt-out
speaker transformer or 6V6G tube.

12. No signal—could be “open” or “short-
circuited” secondary of speaker transformer
or voice coil.

SEARCHING FOR TROUBLES

This diagram is not intended to show
every fault that can be located but as a
guide as to where the signal may be picked
up with the signal tracer.

When looking for the source of hum,
motor-boating, oscillation or noise, the
probe should also be placed on the sup-
pressor grids, cathodes and screen grids.

JUNE, 1942
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In numbers of cases the trouble can be
traced to these clements. A loud signal on
any of these usually denotes an ‘“‘open”
resistor or condenser. The only section of
this signal iracer that needs any further
discussion is the ouéput indicator. This
gives a rough visible check of gain per
stage, etc.

THE NEON INDICATOR

This indicator is made from a 3-watt
neon lamp. These are used for pilot lamps
on power mains and are obtainable from
practically. any electrical dealer. To make
the indicator, first remiove the brass basc
from the lamp. Inside this basc there is a
small wire-wound resistor. Remove this re-
sistor and connect the two remaining leads
coming through the glass across the speaker
transformer. An ordinary “magic cye”
escutcheon can be used for the pancl. This
system can also be used across the speaker
of any radio set and makes a fairly suc-
cessful noisc climinator. Heavy bursts of
static will light the lamp very brightly and
at the same time creatc a partial short-
circuit across the speaker.

A PRECAUTION

It is nccessary, however, to remove any
by-pass condenser or tone control connected
to the plate of the output tube, as these
would be charged and discharged by the
ionizing effect of the neon lamp and create
a noise worse than the- original static.

Note 1n the Signal Tracer input that the
two right-hond swilch positions are for
high-gain and low-gain input. The left-hand
positions are: AVC for the upper terminal

and audic input for the lower position.

" In conclusion, do not overlook the fact
" that one of the sccrets of signal tracing is
the low capacity probe and cable. If or-
dinary shielded wire is used the results
will not be satisfactory, — Reproduced
through the courtesy of “The Australasion
Radio World”

e ——

RADIO TRANSMISSION KNOWS
NO STATE BOUNDARIES

JUDGE EMMERICH FREED of the
United States District Court for the

Northern District of Ohio, Eastern Di-

vision, in the case of United States of
America v. Betteridge and Wolf, in an
opinion dated Fcbruary 6, 1942, stated that
operation of any radio transmitter within
the United States or certain of its territories
or possessions must be licensed by the Fed-
eral Communications Commission and con-
ducted by a licensed operator. The opinion

pomnts out:

A careful analysis of the prohibited opera-
tion of & radio transmitting apparatus with-
out a license discloses that the section is 80
all-inelusive that it would require great
imaginative faculty to find an instance where
the operation of a transmitting apparatus
would not be embraced within the provisions
of the Act, In fact, I am bound to come to
the conclusion that all the opcrations of a
radio transmitling apparatus fall inte one
or. the other or scveral subscelioms of the
statute and that under the Act nonc can
opcrate without a license.”

This case involves the prosecution of two
individuals who had operated an unlicensed
(5 meter) transmitter at Thistledown Race
Track, ncar Cleveland, Ohio, in August,
1941, in connection with a scheme to best
the bookies by signalling “tips” while the
races were being run.

In considering the point, the court said:
“There is evidenee to the cffect that such
transmissions could not be controlled by the
sender exeept as to volume and would trans-
mit energy, signals, and communications in
radiated directions and that such trans-
missions would interfere with any other radio
transmissions using the same frequency at
the same time cither from outaide the State
to points within the State of Ohio. or from
inside the State of Ohio to points outside the
state.”
RADIO-CRAFT
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WALKING PLANE DETECTOR

Cover Feature

AN aural plane detector, casily carried
and operated by one man, has been
developed by The Zadig Patents, for use
by individual spotters of the Aircraft
Warning Service. The accessories for the
device, including the power supply, are
housed in a case smalicr than the usual gas
mask container.

When the device is to be put ip usc, the
spotter puts on a headpiece suggestive of
the Buck Rogers fantasies, consisting of
carphones topped by a parabolic “concentra-
tor” of sound waves, from which wires are
plugged into an amplifying apparatus in
the case. When a low-pitched sound in the
earphones heralds the approach of a plane,
the spotter turns his body until the sound is
at its loudest. He is then facing the on-
coming plane and is able to turn his binocu-
lars swiftly and accurately on the aircraft
to be identified.

It is claimed that the device has been

passed upon by technicians of the U. S,
Army Signal Corps and by members of
the Aircraft Warning Service, who find
that it can be used cffectively by spotters
without technical training.

The pick-up unit is made of a thermo-
plastic material molded into a -parabolic
curve having a microphone of special char-
acteristics placed - at the focal point. The

.headband which carries the carphones also

supports the concentrator.

The amplifier and its batteries are con-
tained in a shielded drawer which slides in-
to a compartment at the bottom of the
carrying case. The amplifier uses three
tubes of the miniature type connected in a

_high-gain circuit. Filters .climinate noises

other than those emanating from the ap-
proaching plane. A volume-control knob
regulates the sound in the earphones to the
watcher’s comfort.

ELECTRON MICROSCOPE
IN NEW FIELDS

By DR. V. K. ZWORYKIN

Associate Director, RCA Laboratories

Few innovations in the scientific world
have made a place for themselves as quickly
as the electron microscope; and no wonder.
While for centuries previous to this re-
markable contribution of radio, rescarch
men had been able to enhance the range of
the visible world only by small steps, grad-
ually perfecting the light microscope to its
present high stage of excellence, the clec-
tron microscope almost at once revealed
detail of structures up to a hundred times
as fine as that visible with the carlier in-
struments. Within the past year the elec-
tron microscope, having been made com-
mercially available has increasingly proved
its value in the fields of biology, chemistry,
and metallurgy. Its utility has been greatly
enhanced by the development of new meth-
ods of observation.

OPERATION EXPLAINED

As the name implies, the clectron micro-
scope utilizes clectrons in place of light to
form a magnified image of the object to be
examined. As these minute charged par-
ticles, even when possessing a velocity com-
parable with that of light, do not readily
traverse matter, the clectron microscope
must be carefully cvacuated, ie., freed of
air. Furthermore, the clectron rays cannot
be focused in the usual fashion by material
lenses or pass through a glass slide support-
ing the object. Finally, they cannot bhe ob-
served directly by the human eye.

Under these conditions it is not surpris-
ing that the electron microscope presents
an appearance differing greatly from that
of the light microscope. Nevertheless, the
basic arrangements of the two instruments
are quite analogous. In the electron micro-
scope electrons emitted by a hot filament
are accelerated by a carefully stabilized dif-
ference of potential of about G0 kilovolts
and concentrated by the “condenser lens”—
the magnetic field between suitably shaped
pole picces of an eclectromagnet—on the
ohject, which is usually supported by a col-
todion film about a two-millionth inch in
thickness. After passing through the object
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and being partly scattered by the latfer, the
clectrons are focused under the influence of
a second “magnetic lens”—namely, jthe ob-
jective—into an intermediate electron im-
age of the object. This is then further mag-
nified by the magnetic “projector lens,”
which throws it on a luminescent screen s0
that it becomes visible to the eyc. When
the screen is replaced—by means of a sim-
ple turn of a knob—by a photographic
plate, the image is recorded on it perma-
nently. To facilitate the exchange of object
and photographic plates, airlocks are pro-
vided at both points, making it unneccssary
to evacuate the microscope ancw after cach
exchange.

To further the application of the instru-
ment in the field of biology, an RCA Fel-
lowship for electron microscope research
was cstablished under the auspices of .the
National Rescarch Council, and Dr,
Thomas F. Anderson of the University of
Wisconsin was appointed to the post. Col-
laborating with a large number of promi-
nent scientists, Dr. Anderson has investi-
gated numerous biological problems. In the
ficld of bacteriology many of the discasec-
producing micro-organisms have revealed a
wealth of internal structure which hereto-
fore could only be surmised. Tn some cases
chemical changes within the individual
germs—for example, the formation of
metallic tellurium crystals in diphtheria
bacitli—could be observed.

STUDY CHROMOSOMES

Even more striking has heen the success
of the electron microscope in the field of
the viruses, disease-causing agents beyond
the range of the ordinary microscope. A
micrograph shows a fan of tobacco mosaic
discase virus “molecules” cohering in char-
acteristic fashion. Numerous other plant
viruses and the effect on them of immuniz-
ing materials have been studied, yielding
valuable information for the cventual con-
trol of the diseases caused by them.

Simultancously work has gone on to de-

(Continued on page 604)
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AIR-RAID BUSINESS
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EUGENE A. CONKLIN
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Rough plan showing location of air raid alarm apparatus in ‘Watertown, N. Y.

size, is a potential prospect for sale or.

EVERY community, regardless of jts

rental of an air-raid system, similar to
that installed by Van Radio of Syra-
cuse and Curtis Shearn of Watertown. And

| any serviceman can install such a system

with ease and profit accordingly.

Watertown, New York, a thriving town
of 35000 located eight miles from Pine
Camp, one of the nation’s key training
camps, has tried out and found practicable
a typical air-raid siren unit. The outfit con-
sists of a miucrophone and oscillator located
in Police Headquarters and auxiliary am-
plifiers and air horns strategically placed
in various parts of the city.

Auxiliary units were connected with
Policc Headquarters via telephone wire.
The oscillator was used to give intermittent
atr-raid warnings. The all-clear signal was
produced by steady oscillations.

The equipment utilized was as follows:
One 70 watt amplifier and air horn, re-
quiring twenty pounds of air pressure to
function, was located atop the Hotel
Brighton—the highest spot in the city and
in the heart of the downtown area. The
schools of the city were selected for the
erection of fifty watt amplifiers with two
air horns, because of the fact that they
were scparated . from each other by
equidistances.

There were several kinks which needed
ironing out. The average air-warden is not
familiar with broadcasting procedure and
invariably hogs. or shies away from the
mike, causing distortion accordingly. Also
tubes in booster amplifiers require a few
seconds to warm up—a fact which the lay-
man does not always appreciate. The sug-
gestion has been made by Van and Shearn
that all speaker and amplifier connections
be checked before air-raid tests and that
Servicemen or trained assistants- be sta-

RADIO-CRAFT for
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tioned near each one to spot trouble or
shut-offs.

Van and Curtis Shearn point out that
the average serviceman has material avail-
able to construct such a system, in miniature
at least. Priorities on replacements are not
as rigid as those on radio transmitting and
recciving equipment proper.

Another scheme worth trying is the
equipping of a portable sound truck with
a small siren or straight P.A. outfit, going
from one small town to another, renting it
out to communities under a thousand in-
habitants. The serviceman pitches his truck
in the center of the town and acts as an-
nouncer, giving air warning instructions,
Because he is familiar with mike technique,
he makes an excellent choice for such a
position. Serviceman can cruise about be-
tween five and six adjacent towns in one
week, realizing excellent nightly rates out
of such a procedure.

Also see your local civic defense council
about renting your sound truck for cruising
about city strects boosting defense bond
sales and calling attention of passersby to
the benefits of enlistment in the Army,
Navy or Marine service. Many local or-
ganizations will be willing to pay for the
use of your P A, facilities at Bingo Benefits
and socials of one sort or another.

As has been suggested before, servicemen
should tallk with their local councils about
holding a “Radio Registration Census
Day.” On that day all citizens appear at
the City Hall and fill out small cards giving
model of set, its condition (operative or
not) length of time since last serviced, etc.
This information permits the defense coun-
cil to check on the number of citizens who
could receive air-raid warnings or defense
instructions when relayed over local or
near-by radio station. Servicemen act as a

(Continwed on page 625)
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Make Your Own
NON-METAL SHIELDS

Servicemen searching for substitutes for metal will find useful suggestions
in this article dealing with shields made by painting any non-metallic sur-
face with a conductive colloidal graphite solution.

ard practices in the electronics field

which with slight re-adaptation pro-

vide a ready means of forming non-
metal shields for a variety of purposes. The
more obvious of these are described here
with a view to aiding cngineers currently
searching for metal substitutes.

YACUUM TUBES AND GROUND CONNEC-
TIONS

As the first example of present usage,
consider the operation of the type FP-54
pliotron. This tube acquires, from simple
handling alone, surface charges that tend
to leak off via the control grid circuit and
increase the grid current in the process.
This undesirable condition is climinated, at
the manufacturer’s recommendation, by
applying a film of aqueous colloidal graphite
directly to the pre-cleansed glass and up to
within an inch of the control grid connec-
tion. The dried, electrically conductive layer,
counected to a source of potential equal to
that of the grid, provides the necessary
dissipative path.

The obvious adoption of this practice
applies as metal radio tubes and metal
shields {for glass tubes bécome increasingly
scarce. The exterior surfaces of glass tubces,
rendered grease-free with chromic acid fol-
lowed by thorough water-rinsing and air-
drying, are painted or sprayed with an
aqueous colloidal graphite solution of fairly
high concentration (1 part Aquadag to 3
parts H.0).

Such coatings possess a matte-like sur-
face conducive to heat dissipation. Since the
clectric-furnace graphite composing them is
also a hetter thermal conductor than most
metals, little difficulty in radiating filament
heat is encountered. Graphiting the tube
surface in lattice or cross-hatch fashion,
leaving small areas of glass exposed, is
also {casible, should the problem of heat
dissipation persist.

Permanent grounding counection to the
conductive film may be made, in some cascs,
by extending the film down over the tube
base to touch or be scaled to an appropriate
lead in the top of the bascboard or chassis.
In other instances, contact is made with a
loop of wire or a narrow hand clamp placed
ahbout the tube. If these parts are first hot-
dipped in dilute colloidal graphite solution,
hetter electrical connection is assured, par-
ticularly if a final application of the more
concentrated product 1s made to scal edges
Detween the connection and the glass. This
treatment is also recommended when the
connection is made to the tube prior to the
coating operation. Successive graphite lay-
ers are preferably dried with circulating
warm air before fresh solution is applied.

T HERE are several scattered, but stand-

*Rescarch Laboratorics, Acheson Colloids Corp.,
Newark, N. J
RADIO-CRAFT
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SHIELD FORMS AND THEIR GROUNDING

Practices currently employed in  the
shielding of clectronic musical instruments
arc equally as adaptable. In this instance
(U. S. Patent No. 1,927,030}, the interior
non-conducting walls and parts of electric
pianos, organs, violins and similar devices
are coated with films of colloidal graphite
in distilled water to insurc stable and hum-
free performance. Thus, converting this
procedure to broader use, fibrous board or
sheets, hrst umpregnated in dilute graphite
solution, then surface coated with a more
concentrated dispersion, make 1deal non-
metal shicld partitions between stages or
radio components. Slow or heat drying un-
der pressure may he advisable directly after
the tmpregnation treatment. Soft_polishing
of the dried film will both increase its clec-
trical conductivity and contribute to im-
proved appearancc.

Similarly, glass, plastic and wood in sheet
form1 may be surface coated for the same
purpose. Tubular shields pressed or formed
from glass, plastic, fibrous material or other
non-conductors wure likewise rendered con-
ductive. The cntire cabinet or case, whether
wood or plastic, may be treated by spray-
ing, should the usc of metal chassis become
restricted or this practice scewn, for other
reasons, expedient. The grounding of
graphite films on comparatively thin sup-
ports is accomplished with imetal eyclets.
inserted through the picce and preferably
having one end of the wire lead soldered
in place before Toating is made. Additional
scaling or covering with concentrated col-
loidal graphite about the points of contact
to the film is necessary, whether eyclets
are inserted before or after the main appli-
cation.

A useful method for making clectrical
connection to graphite film deposits of this
class also follows from the current practice
of cementing filaments to leads in carbon
filament lamps wherein globules of concen-
trated colloidal graphite, dried at the fila-
ment-lead juncture, provide a positive,
vibration-resisting contact. In this imme-
diate instance of shield-grounding, the hare
lead, preferably small m gauge, is bent
spring fashion to the graphited surface in
question and cemented in position with the
heavy dispersion. spot of nitro-cellulose
varnish applied over the dried globule fur-
ther aids in strengthening the connection.

Many -experimenters currently apply col-
loidal-graphited water to the porcelain
tower constructions and non-conducting
high vacuum parts of eclectrostatic gen-
crators as a shield against radial fields. In-
flated rubber inner tubes or similar loop
constructions of neutron generators are also
protected in this way. These and similar
practices common to recent physical investi-
gations substantiate the propricty of the
foregoing suggestions for shielding and in
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addition suggest that-hoth glass and rubber
tubing, treated in this way, may conceivably
assure an. effective substitute for tubular
metal shields. The minute graphite particles
assist in stopping iicroscopic glass cavities
—a feature of practical value when high
vacuums are also involved; and, in the case
of rubber, do not impair flexibility or pro-
duce a film susceptible to flaking. Should
the two types of tubing require splicing,
both the exterior of the larger tube and the
interior throughout the length of the joint
are coated to insure good electrical connec-
tion to the coated smaller tube. Grounding
is accomplished with metal eyclets inserted
in the walls of the rubber tube, and with
the lead embedded or sealed by heating into,
the glass tubing.

Rescarch workers have long employed
colloidal graphite films for guard rings
whenever, in vacuum techniques, it was in-;
convenient to preparce metal ring strips that
would properly fit the encased parts. Should
metals hecome unavailable for this use, the:
practice of painting guard ring formations
with aqueous colloidal graphite is worthy
of more universal acceptance. Such rings
can he employed on certain types of photo-
clectric cells and in all other instances
wherc metal rings are customarily used. In
fact, the facility with which graphite films
arce applied, together with their adhesive
properties with respect to glass, porcelain,
bakelite and enamel, frequently makes them
much preferred to metal.

Permancent electrical contact to ilin rings
is casily effected by coating over, or cement-
ing by means of the concentrated product,
the connecting wires previously sealed into
the glass for this purpose. The difference
in coefficients of expansion involved hetween
the hase material and the graphite is pref-
crably kept as small as possible, even
though, within limits, the graphite particles
tend to slide over one another.

Methods of producing ionization and
counting tubes. insulstion-measuring con-
tacts, thermopiles, and means of coating
complicated form-joints of vacuum appara-
tus is too fully described elsewhere to war-
rant treatment here. Methods of coating the
interior of vacuum and cathode-ray tubes,
making counter electrodes for photocells,
and producing focusing anodes from non-
conductive base materials is well known.
It is sufficient to mention that all of these
applications have, at some stage in their
development, employed metals and metal
foils, which have been, for -various recasons,
supplanted by graphite films. With an in-
creasing number of non-conductors being
presently demanded for new uses, normally
served by conducting bodies, the electrical
conductivity obtainable from graphite col-
loidally dispersed in suitable carriers will
be more extensively utilized. —Electronics,
New York.
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War-Time Radio Repairs

HOMER C. BUCK

ITH a scarcity of radio parts ahead,
W it wouldn’t be amiss to review the

art of repairing components that go

hay-wire most often. It is not
known at this time to what extent we might
have to use our manufacturing ability.
With Uncle Sam digging deeper every day
into our natural resources, we might, even-
tually find it profitable, even necessary, to
repair the most humble of parts.

The author has had some experience
along this line, and for those who have had
little or no occasion to take things apart
and attempt to repair them, the author—
using the pronoun “we”—will relate ideas
or experiences concerning the most common
parts. Those who might feel differently
about some particular repair, we will leave
to their own decisions, for better or worse.

Meters—Before opening a discussion of
- radio parts, repair and replacement, it is
felt that a word of warning be expressed
concerning our pet tool, the neler.

i for some cause a Serviceman ruins
his meter, he may as well close shop, if he
cannot make the necessary repair.

To purchase meters and movements now,
one must have a so-called “priority num-
ber.” This permission is granted to essential
industries and cannot be obtained by an
individual. The instrument manufacturers
have turned over their facilities to the U. S.
Government, leaving the radioman on fiis
own. One glance at a combat plane’s in-
strument panel will clarify the reason.

The meter, generally speaking, can be re-
paired if the movement has not been
burned out, by anyone accustomed to fine
tools and mechanisms, To explain: the
meter consists of a magnet and movement.
This movement is made up of a bobbin of
very fine wire on an aluminum frame and
is suspended between two jewels or stan-
chions mounted at opposite ends of this rec-
tangular frame. Soldered to each stanchion
is a very fine hair spring, similar to those
used in a watch, which govern the pointer
in returning to zero adjustment. This point-
er is fastened to the moving coil at the point
where one of the stanchions is fastened.
At this place the pointer resembles a cross
in that it has a cross-bar. It will be noticed
that this cross-bar has two tiny spiralled
bits of wire on ecither end as well as a bit
of spiralled wire or drop of solder on the
tip of the cross, or main body of the point-
er. The purpose of this is to balance the
movement. A perfectly balanced meter will
retain its zero adjustment and read full
scale when held in any position. In radio
service this is not so critical except for two
positions, upright and flat. But then for
greater accuracy at 14, %% and 34 scale,
deflection weights or spiralled bits of wire
on the cross-bar can be shifted slightly.

In the main, in the flat position, the hair
springs, magnetic flux and number of turns
of wire on the movement govern the full-
scale deflection. In the upright position, if
the meter reads too high, shift the spiralled
wire down a little on the cross-tip or add
a bit of solder if the movement is of that
type. If the meter reads too low, shift the
cross-tip spiralled wire towards the stan-
chion or remove a little solder on the other
type.

‘A good deal more can be said about
balancing a movement, but we feel that this
is sufficient to acquaint the reader with the
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principle. A sticking movement is usually
caused by turns of the spiralled hair-spring
sticking together. A fine dust particle is
sufficicnt to cause this. For removal of dust
particles; use an 8 power lense and a needle.
Do not try to-blow the dirt out!

The break in “open” movements is usually
found where the wire is soldered to the
stanchions. A short connecting wire can be
used .to renew the continuity. Brush the
enamel off the movement wire with the tip
of a piece of sandpaper 2 inches by 1/16
inch under a lense. It is very easy to snap
this wire. The soldering iron should be
clean. To get an idea of the magnitude of<
the solder on an iron in comparison with
the work, look at the soldering iron tip with
a lense.

Condensers: the capacity of a used wet
electrolytic condenser can be restored by
punching a hole in the top of the can and
injecting distilled water with an eye-
dropper, scaling the -hole afterward with a
sheet metal screw. A peg would never do
because of the pressure created in the can
by electrolytic action under load. Distilled
water will go into the solution with what
remains of the old electrolyte, increasing the
clectrode surface coverage. Distilled water
being non-metallic, the voltage breakdown
will remain practically the same. Leave a
space of about 14 inch from the top of the
can to the solution. Never use tap water as
the voltage breakdown point will be lowered
and cause increase of leakage current.

Where the electroiyte equals around 1
of the solution, the ill effects that might be
observed are that very little dielectric films
can be renewed. It would secm at this time,
a good idea to save clectrolyte from old
condensers and store it in glass jars. To
overcome the ill effects_in a weak solution,
shake the can well after “doctoring.”

Dry type clectrolytics, to our knowledge,
cainnot be repaired, althouglhh where the
capacity is low, an injection of distilled
water may help. As a rule, dry type con-
densers suffer from excessive current drain
and the film is destroyed, Where in a wet
clectrolytic, the solution is in active contact
with the can and clectrode, the mixture in a
dry type is rather inert and cannot “cover
up”’ weakness in the diclectric film; our
own idea of course.

Modern tubular electrolytics with mount-
ing strap are usually good, surprising as it
may seem, even after the average Service-
man has discarded them as defective. This
type of condenser is usually found in cheap
receivers. The excessive heat in confined
spaces and the warmth of the electrolyte
itself is sufficient to cause saturation of the
cardboard container.

Tubular, paper type, condensers will be
found to be “shorted” in one spot only,
usually. This shoert can be found by melting
the wax from the ends of the container,
allowing the pig-tails to fall out, moving
the foil and unrolling. When the spot has
been reached, clean the foil away from the
burned paper for 4 of an inch and check
for further shorts. If a charred spot ap-
pears on more than one turn of the {foil,
clean the foil away from these spots also.
Upon rerolling foil and inserting in con-
tainer, insert pig-tails in place and wrap
wire of pig-tails once around each end of
container to prevent “opening” by straining.

RADIO-CRAFT
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SALE!
RADIO PARTS

ALL NEW! GUARANTEED
100% PERFECT!

P.M. Speakers, Brand New [ Several thousand
in original manufacturers’ boxes. 4” and 5”
(lesa transformers) V. €., impedance 3-4
ohms. 4" at 89¢ each. 6 at $1.10 each while
they last.

NEW! WEBSTER MAGNETIC PICKUPS.
10,000 ohm impedance. Brake head type . . .
gray crackle finish . . . in original manu-
facturers’ cases. Guaranteed 100% perfect.
Formerly were $11.95 list. . . Now $3.95 each.

PUSH BACK WIRE in assorted lengths . . .
per lb. 60c FREE. Thousands of Parts bar-
gaina. WRITE TODAY for free catalog of
hardware and replacement parts. LET US -
S?)\‘{VEI YOU MONEY—Drop a post card
N

RANDOLPH RADIO

609 W. Randolph St., Chicago, Il.
“Milllons of Parts for Millions of .Radlos”

“THE
INDUCTANCE
B AUTHORITY

By EDWARD M, SHIEPE, B.S.,, M.EE.
' [A NEW BOOK]

THE ONLY BOOK OF ITS KIND IN THE
WORLD, “The Inductance Authority” entirely
dispenses with any and all computation for the
construction of solencid coils for tuning with
variable or fixed condensers of any capacity,
covering {from ultra frequencies to the borderline
of audio frequencies. All one has to do is to read
the charts, Accuracy to 1 per cent may be attained.
It is the first time that any system disPensing
with calculations and correction factors has been
presented.

There are thirty-cight charts, of which thirty-
six cover the numbers of turns and inductive
results for the various wire sizes used in commer-
cial practice (Nos. 14 to 32), as well as the differ-
ent types of covering (single silk, cotion-double
silk, double cotton and enamel) and diameters of
%, T2 1 1%1 11’4' 1%- lll‘h 1%' 2, 21/" 2%- 2%
and 8 inches,

Each turns chart for a given wire has a sepa-
rate curve for each of the thirteen form diameters,

The book contains all the necessary information
to give the final word on eoil construction to serv-
ice men engaged in replacement work, home ex-
perimenters, short-wave enthusiasts, amateurs,
engineers, teachers, students, ectc.

There are ten pages of textual discussion by
Mr. Shiepe, graduate of the Massachusetts Insti-
tute of Technology and of the Polytechnic Insti-
tute of Brooklyn, in which the considerations for
accuracy in attaining inductive values are get
forth,

The book has a flexible fiber black cover the
page Bize is 9 x 12 inches and the legibility of all
curves (black lines on white field) is excellent.

Price postpaid $2.50

GOLD SHIELD PRODUCTS

350 Greenwich St. (Dept. RC6)
New York City

=8l fimaozing New “WALS(O”
STAPLE DRIVER

for radio men. olechiiciam ar anyone doing stapling. Males wire and
cabla imtallations twice a3 casy 1 half tha time.
Wires can bo staplod in comers, behind pipes. into moldings—places
naves accossible with & hammor and onﬂn-q staples. ‘Diives staples
aven into walh_ brick, martar, ctc. Magaiing works sutomaticelly and
holds strips of staples which come in several celors. Adh your jobbar
for domomiration and catalogue 41.C of #fl WALSCO PRODUCTS

or write WALTER L. SCHOTT C0.

5264 W. Pico Boulovard, Los Angeles, California
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Press pig-tails in firmly with a match stick
and melt stick shellac into the cnds of the -

container with a soldering iron. A suitable |

“jig"” for this purpose can be made up of 3 |
few blocks of wood to insure positive con- |
tact, allowing the stick shellac to cool, It is
rather impossible to solder pig tails to alu-
minum foil.

Mica condensers can he split and studied
sufficiently to make suitable air-trimmers
in duplicate, or a short twisted pair of wires
can be used instead. A further increase of
capacity without lengthening the wires can
be had hy sheathing the pair in a short
length of banding braid. The resultant
capacity, of course, is determined by trial.

Coils: We have made it our business to
remove a good supply of coils from junk
receivers. With the available wire we have
been able to repair andd replace coils of all
descriptions. In repairing, or rewinding,
there is always the old coil and usually au-
other in the receiver to use as a standard.
The wire used in coils varies in size and
the number of strands to a cable—5. 7 and
10 strands. Replacing single strand wire 1s
figuratively easy, but 10-strand cable 1s
rather fun! To separate the ends of a
10-strand cable, brush the ends over the
forefinger with a small stiff brush, using
GC service solvent to cleanse. Removing the
enamel from these wirves requires patience
for a good clean job. Brush the wire with
a piece of sandpaper while holding the tips
of the wires over the forefinger. Do not
rub with the sandpaper or bend the wirces,
as they will snap off very casily. Study
these wires under a lense after rubbing with
sandpaper. This will acquaint the reader
with the nature of the work and paint a
picture in the mind of what is happening
to the wire when removing the enamecl.
Upon repairing a litz wound coil, compare
its resistance, when finished, to that of the
one remaining in the receiver with a low
ohm meter, If one orr more of the five wires
do not make conlact with the others there
will be an increase of resistance and in-
ductance as these wires are all*in parallel.
Celluloid dissolved in acctone or stick shel-
lac can be used for tacking.

Stick shellac is.a very useful substance to
have around the shop. It can be purchased
at any good paint or hardware store, It
comes in assorted colors and shades. 1t can
e melted with the tip of a. soldering iron
to fill dents in cabinets, tacking .wires and
for moisture-proofing parts,

In replacing a coil of an TF transformer
it is difficult to follow a pie-wound forma-
tion. But if two fibre washers with inside
diameter the same as the form is pushed
over the form and cemented in place, a
suitable spool will be formed. The fibre
washers can be left in place after flling
in with wire.

Speakers: now is a good time to start
salvaging old speaker parts.

It is questionable, at this time, which
speaker will replace which. It is a toss up
hetween the copper in a dynamic and the
nickel in a P.M. But with plenty of old
speaker pots kicking around, we should
worry. Somewhere around the place we
still have a sheet of blueprint (tracing)
cloth we used to employ when speaker cones
were hard to get and the cost of speakers
meant a small withdrawal from the bank.
More tracing cloth may be obtained at any
good statienery supply house.

Carefully remove an old cone from the
pot and slit it from voice co.l to rim. Using
it as a pattern, trace a duplicate on the
tracing tloth, allowing a quarter-inch over-
lap for cementing with GC service cement.

(Continued on page 605)
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Now YouCan Get All

from

holesale Radio.

Model EC-1

Here is the biggest buy in a communications recciver! The Echophone Model EC-1
has all the neccssary features for good rcception plus a fow cost. Tunes from 550 ke.
to 30 mc. on three bands. Six tubes. Electrical bandspread on all bands, Self-contained
speaker. Operates on [15-125 volts A.C. or D.C.

Model EC-2

Up to the minute communications Derformanco with the eight-tube Echophone
Model EC-2. Threa bands cover 550 ke. to 30 me. Self-tontained five-inch
dynamic speaker, Preselection on all bands. Calibrated ‘bandspread scale on
80/40/20/10 meter bands. Electrical bandseread at all frequencies in the
tuning range. Operates ‘on (15 volts A.C.-D.C.

Model EC-3

You_can't beat the Echophonc Model EC-3 for performance
in its price rangn. Cheek al) thear fontures! Crystal filter
(four position wariaBie sticctivity). Calibrated bandspread.
Automatic noise limiter. Preselcction on all _bands. 2 stage
1.F. amplificr. Fly-wheel tuning. Separate 67 PM Speaker.
CW monitar, 10 fubr:, 3 banda. Tunea fram 550 ke, to
30 me. Electrical band$pread. Operates 115 volts
A.C.-D.C.

on

Write for free catalog

WHOLESALE RADIO LABORATORIES

76 West Broadway, Council Bluffs, lowa

Now more than ever the jobber and service man

must protect the standing which he has built. .
Condenser replacements account for about 40% of all radie
repair jobs. Dependable condensers are thcrefore .cssenllal to
the building of the utmost in customer satisfaction and in
holding your clientele.

CONTINUOUS, DEPENDABLE SERVICE

For 2| years the manufacturers of POLYMET ELECTROLYTIC and BY-
PASS condensers have striven to improve quality and
service. Add to this a liberal and reasonable mark-up
and the fact that no fly-by-night “bargain catalogs' can
undersell you on POLYMET. You're pro'ecfe.d. your
customer is saﬁsﬁedg your profits and volume increase.
We're conserving vital defense materials by limiting
sizes to those most universally used. These will serve
practically every need, replacing larger electrolytics
when proper capacity and voltage are used. Complete
Ilsting of available types and prices will be forwarded
upon request.

OLYMET CONDENSER CO.

699 E.I35TH. ST.. NEW YORK,N.Y.
A CALL TO SERVICE MEN!

The Editors would like to hear from radio men in the service as to what kind
of articles they would like to see in Rapio-Crarr.

Do you want more articles on “how and why"—including the mathematics, of
frequency modulation?

Or do you want more Elementary
cuits and constructional data?

Or do you want more articles on Antennas, Ultra Skort Waves, €tc.?

Let’s hear from you and we will endeavor to publish what you most need. A
post-card will do.” Write to the Editer, Rapio-Crarr, 25 W. Broadway, New

Electricity articles with electrical hints, cit-

York City. q
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GENERAL FEATURES

The Zenith Trans-Ocean Clipper Deluxe Port-
able is designed 1o rececive standard broadeast and
short-wave stations in any location, a moving
train, a plane, a boat or in the home. It is preci-
sion-built, incorborating an advanced design with
the latest circuit innovations assuring efficient
radio reception at all times.

This receiver is an A.C.-D.C. or BATTERY
‘operated seven tube guberheterodyne, including
rectifier, covering the standard broadeast and
foreign-domestic short-wave bands. A three-
scction tuning condenser with a2 tuncd R.F. stage
insurecs good scnsitivity. Seven tuned circuits give
sharp selectivity.- It is cquipped with a five-inch
nermanent-maiznet speaker and a four-button
“RADIORGAN" tone control. The built-in mov-
able duplex WAVEMAGNET assembly (inci-
dentally, an cxclusive Zenith patent) consists of/
the standard WAVEMAGNET along with the re-
cently developed Zenith Short-wave Magnet, each
specifically designed for reception in its own band
or bands. A WAVEBOGOSTER has been built into
the Short-wave Magnet so that short-wave stations
may be peaked for maximum volume. The WAVE-
ROD, which may be “telescoped” in and out of
its opcrating position, is provided for average
short-wave rcception and also for broadcast re-
ception in rural or isolated areas where signal
strength is likely to be extremely low. It is auto-
matically incorporated into the circuit by the
Robowanch as the WAVEROD is unfolded from
‘the cahmet. The Time-Band Selector on the front
panel ‘indfcates 'and permils selécting the short-
wave :band modl suitable jo the. time of day.
Each shortwave band is “elcctrically” spread,
which! maans that short-wave stations are sepa-
rated !rro weach other to a  greater extent and
also thnh clusive short-wnve stations are tuned
with fzrcater ease and accuracy. The 16, 19, 26,
31 and 49 meter bands cach have full bandspread
tuning. A calibrated ‘“‘second scale” has been pro-
vided on the dial face along with a separate log-
ging chart so that various SW stations may be
quickly identified and easily relocated. All coils
are fully compensated against variations in tem-
perature and climatic conditions—the performance
of thé receiver does not vary with seasonal or
geographical changes.

The receiver can be operated from any one of
three sources;of power, as follows:

1. The Portable 2.985 Zenith dry battery pack

and two standard flashlight batteries.

2. Alternating Current (A.C.) 110 to .125

volts, 26 to 60 cycles,

3. Direct Current (D.C.) 110 to 125 volts,

The power consumption of the radio is 2b watts.

BATTERY OPERATION

IMPORTANT: The 110-volt plug must be in-
serted in the changeover socket to operate the
receiver on its self-contained dry batteries: this
automatically operates a safety awitch. The ex-
cess 110-volt line cord must be stored above the
tubes at the rear right side of, the case. The back-
cover is then closed and the receiver is ready for
operation.

Note: The batteries should be checked from
time to time (three to six months) to determine
their condition. If the flashlight batteries are weak
or dead, they may be replaced by any standard
make although the metal-covered leak-proof type
No. 2LP is recommended because of the protection
against corrosion and leakage. The large battery
pack, Zenith part No. Z-986, is obtainable through
Zenith dealers.

SERVICE DATA

from B minus to socket contact indicated.
Volume .control full on.

Pack Z-985 and two flashlight: cells.

Stage Gains

Be. and LF.
_Ant to R.F. grid 5X at 1000 Kc.
-R.F. grid to conv. grid 93¢ at 1000 Ke.
Conv. grid to L.F. grid 68 at 455 Ke.
Overasll audic $00

All voltages measured with a 20,000 ohm per volt meter
All voltages are positive D.C. unless marked otherwise.

Line voltage 117 A.C. or D.C. 25 to 60 cycle or Batery

at 05 watt, 400 cycles,

ZENITH Model 7G605
110-Volt A.C.-D.C.-Battery Portable Receiver

The Zenith Model 76405 A.C., D.C. or battery
receiver for broadcast and short-wave bands.

OPERATION ON D.C. OR A.C. POWER
A110 to 125 volts)
« Remove thé line cord plug from the socket in
the rear of the receiver and plug it into the 110-
volt power outlet.
The battery saver switch is automatically oper-
ated when the 110-volt plug is removed from the

reccptacle on the chassis and prevents any drain’

from the dry battery pack while the recciver is
being operated from an_clectrical outlet,

Approximately one minute will be required for
the tubes to reach obcrating temperature, If the
receiver.fails to oberate within one minute when
connected to direct current, reverse the plug at
the clectrical outlet. This procedure may also he
helpful in suppressing hum or ¢lectrical interfer-
ence (vacuum cleaners, e¢te.) when the reaelver
is oberated on alternating current.

TUNING

The Time-Band Selector switch, located -to the
right on the front nanel provides a means of
selecting onc of the following bands:

1a Broadcasty féaukee i i 6540 to 1620 Kec.
2. 49 Meters. ........ tesene...0.0 to 6.6 Mc,
3. 31 Meters............ v...9.4 to 9.8 Mec.
4. 2§ Meters........ oKl @« 11.7 to 11.9 Mc.
b. 19 Meters. .. ............. 15.1 to 15.8 Me.
6. 16 Meters..... ..17.6 to 18.0 Me.

Tuning the Broadeast Band

Press in the BROADCAST button, thereby
switehing in the broadeast band. Tuning is accom-
plished by the upper control knob. The pointer
should be moved over the station until the exact
center of the wave is found; otherwise the tone
will be distorted. Under average receiving condi-
tions for broadcast reception, it is not necessary
to remove the WAVEROD or the duplex WAVE-
MAGNET from the cabinct.

For broadcast reception in remote or isolated
areas, or for out-of-town stations, unfold the
WAVEROD from the cabinet and extend it to its
full length. Thie automatically connects the
WAVEROD, thercby increaging the sensitivity of
the receiver.

For broadcost reception in steel-enclosed loca-

ILNS ILNS
AF 1.F

tions such as airplanes, trains, or automobiles,
fold the WAVEROD into the cabinet and attach
the duplex WAVEMAGNET, provided with suction
cubs, to a window,

Tuning the Short-Wave Bands

Press in one of the push-buttons, thercby
switching in the proper band for tuning. Under
average short-wave receiving eonditions, unfold the
WAVEROD from the cabinet and extend it to its
full length. Follow the same procedure as set forth
in “Tuning the Broadecast Band,” being certain to
rotate the tuning knob slowly so as not to pass
over, unnoticed, the weaker, more distant stations.

Short wave reception in stecl-enclosed locations
is Jimited to the 19, 26 and 31 meter bands, for
which the Short-Wave Magnet is designed. It
will be necessary to attach the duplex Wavemagnet
to a window after folding the WAVEROD into
the cabinet.

BUILT-IN MOVABLE DUPLEX WAVE-
MAGNET

This receiver is equipped with a Detachable
Duplex WAVEMAGNET, an exclusive Zenith fea-
ture, making possible efficient operation in steel-
enelosed locations where ‘other portables without
this feature operate poorly or not at all. The
WAVEMAGNET assembly must be removed from
the back of the cabinet and attached to a window
if optimum performance is expected in locations
such as airplanes, boats, trains, buses, automo-
biles or steel buildings.

It is likely ,that best short-wave reception will
be obtained with, the duplex WAVEMAGNET
assembly placed in a vertical position on the gIass
next to the edge of the window. However, this is
not always the.rule, as diffcrent results will be
noted in different locations.

IMPORTANT : Make certain the WAVEROD is
completely folded into the cabinet when using the
duplex WAVEMAGNET.

The duplex WAVEMAGNET is.connected to the
receiver by a ﬂdx:b]e cable and is held within the
back cover of the dabinet by means of: two clamps.
This cable m ‘80" designed as to fogld.cvenly when
the WAVEMAGNET assembly is placed within
the cabmet cover. i Unlateh the back cover to re-
move the, WAVF,’MAGNET assembly for placement
on the wmdow. I s, ndylsnble to try different
positions andnang]es with respect to the glass in
placing the WAVEMAGNET It is recommended
that the receiver be: tuned to a weaker Lroadcast
station during the expenmenml period and the
WAVEMAGNET first tried in & position parallel
to the glass. Once the best position on the glass
and the best angle with respect fo the.glass have
been dctcrmmed both for best reception and
minimum nmsp, “the duplex WAVEMAGNET
should be attached securely to thelglass by means
of the two rubber guction ctups- {whnch are firat
moisténed with water or g]ycerme to make them
adhere ﬁrm]y, thei glass.

A three-posntlon switch located in the rear of
the chassis offers additional adjustment for best
reception. 2

RADIORGAN TONE CONTROL

The tonal charactenstma T the rudno may be
regulated to the listener’s personal preferenoe by
mecans of the four bittons contafned in the
“RADIORGAN.” L

To operate the buttons, they are placed in the
position toward the arrowhead. The portion of
the tonal range affected is shown above each
button. There are sixteen differcnt tonal combina-
tions available.

ILDS
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Modernize Your Shop
For WARTIME Service

EUGENE A. CONKLIN

AR is on! That means that cvery
WAmcncan family will want and

NEED a first-class eperative radio

in its home for constant contact
with important local and national develop-
ments on the war front. Many radios need
overhauling and others could stand some
repamng The important thing to remem-
ber is that in this emergency the customer
may come fo you of his own volition, with-
out any high- -pressure advertising or costly
publicity campaigns. What he seces in your
shop will determine whether or not you

REMEMBER PEARL HARBOR!
Keep *Em Flying!
Buy War Bonds

Performance . . Eye Ap-
peal . .Value « . Sen-
sationally Priced at $19.65, #»=
Dealer Net Price

Hers Is an AC.DC Volt-Ohm-Milllammeter with
all the ranges vou want . . . easily readable on
the farge 7 fnstrument with extra-long 6” scale.
in a new up-to-the-minute three-tone case. D

Valts 0-10-50.250-500-1000 at 5000 Ohms nzr volt
DC: 1000 ohms per walt AC. AC Volts 0-10-50-
250-1000 at 400 ohms per vait: DC Ma, 0-1-10-100:
Resistance ranges; 0-5500 Low Ohms: 0-150.000
Ohms and 0-7.5 and 0-15 Memohms, Maroon case
with red and silver panel. attached handle.

Dealer Net Price, $19.65
For Catalog Write—Section 516 Cotlege Drive

READRITE METER WORKS, Biufiton, Ohio

HIGH EFFICIENGY
in

Sound Ncho"al
Dc!cnle
hat is why

NATIONAL DE-

FENSE _SOUND
SYSTEMS

are equipped with

University Reficx
HIGH POWER
LOUDSPEAKERS

UNIVERSITY  LABS.

- medical

185 CHRYSTIE §T. W.V.C.

will get “repecat” calls after the present
energency ceases.

Your ability to charge a two-dollar
hourly inspection rate or $1.50 mininwum,
plus full LIST prices for replacements,
plus any other charges depends upon
whether your clients regard you as a pro-
fessional man, on the same level as the
practitioner, or whether you are
classified as a second-rate man who should
do the job for a very simall sum. Compare
your service shop with Mattraw Radio in
the city of Watertown, N. Y., which has a
population of 35,000. Mattraw gets the mpst
service-call business and charges the high-
est price in his section for servicing. There
is one important difference between Mat-
traw and other radio shops—this place of
business is professional looking! It looks
alert and ready for business. To begin
with, Mattraw warns that one must watch
his curb-signs and outdoor displays, as
many transients pass by places of business
and stop at the place which arrests their
attention.

Many times when transients ate in your
community, they discover that their radios
or portables need repairing. If your curb-
sign attracts their attention, you no doubt
will make a service sale! A good sugges-
tion is to install signs which rescmblc the
“No Parking” signs which are scen along
the road. These should be yellow in color
to be most effcctive.

As to your shop sign, now that clectric
power is being rationed, it will not be
necessary to have a ncon light or an clee-
trical sign. Instcad install a metal flange
with shop name and identifying emblem
(any emblem which can be seen from afar
and which symbolizes radio is suitahle).
Red white and blue  patriotic cffects are
quite striking and effective at present. Your
local sign expert can give you an cxcellent
unit of this nature for a slight investment.

Then there is the show window! Many

service experts fill the available window:

space with broken down radio tubes, out-
moded consoles, and a miscellaneous. assort-
ment of “junk” which would do credit
only to a salvage man’s ihspirations. In-
stead Mattraw suggests—horrow photos of
radio stars from a near-by radio station,
frame and mount them in the window. Cut
out and place newspaper radio schedules
conspicuously in the window for the com-
ing week. ‘Take Radio Guide or Radio
Mirror and show photos cut from their
pages. Or get the local YMCA, Boy Scouts,
USO or Red Cross to cach decorate your
window for a week with a display of
their work and accomplishments! Besides
attracting attention you are creating or-
ganized community “goodwill” and that is
a precious commodity these days. In clos-
ing, do not neglect to utilize displays fur-
nished by manufacturers and jobbers. Mat-
traw uses many window displays con-
tributed by school youngsters and church
groups, because he feels that future orders
for sound service and repairs will result
from such cooperation.

The outer-reception office is next on the
modernization menu. A flat-top desk,
second-hand if necessary, but with a re-
varnish job, should be located in the center
section of the room. A typewriter should
be nearby. Also a business-like file should
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be near the desk. A typewriter is a st
in handling bookkeeping transactions be-
tween the jobber, factory, and yourseli.
It means cementing transactions between
customers and yourself when business-like
typewritien receipts, forms, elc., are 1ssued.

The file should contain a complete en-
velope for each customer. At a cost of three
cents, which covers file envelope and paper
m51dc for the record, you know exactly
what the casc hxstory of any receiver in
your community has heen. Doctors keep
ﬁlcs bursting with records of their patients.
A “sick radio” is a mighty important pa-
tient to the serviceman. How these file
records are kept, their format, etc., are
individual problems, depending upon your
particular ingenuity.

In the outer reception room there should
be a few easy chairs and a table with cur-
rent publications (not “a-la-dentist’s office”
where 1ssues are at least a month old be-
fore they receive feature billing). Mattraw
finds that when he is busy on a set in his
work center, a customer may enter. Waiting
is much more pleasant if the surroundings
are pleasing. Matiraw advises that tiled
linoleum cover the floor and that the wall
receive attention in the form of framed
photos showing anything and everything
in the field of radio, from early telcvision
receivers to control panels at Radio City.
Technical periodicals yield photos along
this line.

A plateglass partition scparates the
workroom from the outer reception room
just as in the radio studio, actual perform-
ers go through their antics in soundproof
surroundings, where the audience can
watch but not interfere. A serviceman de-
serves the samc privacy. Mattraw isolated
his work-center by fitting up glass parti-
tions and having a system installed so that
when his  part-time secrctary was not on
duty in- the reception room, he would be
advised of the customer’s arrival. If he is
working on a.set, the serviceman pushes
a2 button whereby an illuminated sign
comes mto action on the sccretary’s desk,
reading “‘Serviceman working—will be with
you shortly. Make yourseli comfortable”
—or words to that effect.

The workroom, Mattraw believes should
he left to the serviceman’s own inclinations.
However it -should present a business-like
appearance with every tool in its place, and
a place for every tool. Mattraw lines up
all finished. radio jobs in one corner of the
workroom, with an identification tag on
cach. The bcnch proper contains wall panel
and testing apparatus. One chair with
rollating castors is in front of the bench,
so that the serviceman can shide from
one end of the bench to the other in a
matter of seconds, when a particular item
of replacement is desired. A file containing
back issues of periodicals, textbooks and
service manuals should be conspicuously
displayed in one portion of the work-center,
so that the spectator gets the same re-
action as when the doctor’s bookcase,
crammed full of medical journals, is on
view.

Lighting throughout the outer reception
room should be of the tubular-indirect
effect. Nothing impresses a potential cus-
tomer more than a specialized type of
tllununation. Consult your electrical con-
tractor or else find yourself a scheme worth
having as to color, type of lighting fixtures
and composition.

Mattraw reports that this modernization
project enahles you to raise service prices
to the well-known “roof”, on the hasis of
increased expenditure for modernization.
Serviceman Mattraw even charges fifty
cents to check any set of tubes brought
into the shop—no free strvice—but posi-
tively NONE!
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- New RADIO-CRAFT Library Books

four lIatost books of our ‘weli-known RADIO-CRAFT Red Books—
Noe. 25, 26, 27 and 28—havo just come off the press.

Outiine of Contents: Elementary Servicing Technique—Correct Procedure
for the Servicing Bepinner—Elementary Procedurs for Serviclng Radio Sets—

Theso four books are all on tlmeiy sublects and wo recommend over¥ A.F.C. Alignment Made Easy—Dynamic Servielng—Dynamic Testing Simplifies

ono_of them Lo you strongly.

Servieing—Modern Rceciver Test Requirements—Serviting Unlversal A.C.-D.C.
Now, moro than ever, radio cducation has bocome a burning question.

Recelvers—Servicing '‘Orphans®® and Private-Brand Sets—Emergency Servicing

It you aro to-bo in the Natlonal Servies: in the Army, Navy or Alr Force—
practical radio knowlodge 1s of paramount importance. YOU CAN GET BETTER
AATINGS AND ADVANCE QUICKER IF YOU HAVE A GOOO RADIO
BACKGROUND.

Conversely, §if you arc not with tho asrmed forcos. ihoro §8 a whalo of a job
io be dono at lomo. With merc and woro nen going Into tho sorvico, the
demand. for practical servicemen -becomes greator each day. Thercfore we Bay:
PROFIT BY THESE UNIQUE BOOKS. WHICH ARE PRICED S0 LOW
THAT THEY ARE WITHIN THE REACH OF EVERYONE'S PURSE.

No. 25—HOME-MADE RADIC TEST INSTRUMENTS

This book includes articles covering s wide range .of test apparatus of live
interest: Lo every radio man. Servicemen will find many circuits In this boek
to mako their work more brofitable. New ldcas in test eQuiPment mako it
possible to servico Tadio rocelvers more quickly.

Laboratory workers and oxperimenters will find many artieles whlch describo
in detall constructlon and wso of all essentlal radlo tost units—muitl-motors.
oscillators, stage-analysls testers. oscllloescope cquipment, V.-T. voltmeters. ete.
Even adranced techniclans will bo intorcsted In tho elreult arrangoments showing
tho new and improved varfatlons of well-known, basic test ¢quipment. A MUST
for every serviceman. This book contalns 86 illustrations.

Outline of Contents; A Low-Cost Signal Chaser—Signal Tracer Test Unit—
Simplified Practical Signal Tracer—A Home-Made infinite-Resistanco Tuba
Checker—Build This Direet-Reading V.-T. Voltmcter—How to Make a Modern
V.-T. Voltmeter—Mcasuring High Values of A.C. Voltage and Current With a
Low-Range Mcter—How to Make a Meter-Range Extender—How to Build a
Practlcal Tubo Tester and Set-Analyzer Adapter—The Beglnners' Simple Volt-
Milliammeter—Build This Simplificd N2on-Type Test Unit—Midast Oscillo-
scape—How to Make and Use a Frequency. Wobbler—Double Tracind Your
Oscilloscope—MHome-Mado Frequency Modulalor.

No. 26—MODERN BATTERY RADIO SETS

Whether vou arc a radio man or a berlnner, the artleles in this book rlve
you basie clreult arrangements or e¢lemenlary radlo recelvers which sorvo tho
dual role of teaching tho ctements of radlo recoption, as well ag making
perfectly-operating 1- and 2-tubo radio recelvers. Pleturo dlagrams and bread-
board layouls galore.

Advanced radlo st bullders aro offered more complicated arranRements.
Laboratory workers and engincers will find In many of tho articles elreult and
constructional foatures which have becomo comncrelal practice. Many entirely
new ldeas aro Elven in this book. Ono of the most important volumnes wo
recently issued. This book contalns 70 illustrations.

Outlino of Contents: Beginner's 1-Tubs High-Galn Ail-Wave Reetiver—
Beginners-Build This 1-Tube Loop Recciver——A *3.in-1" Battery Portable—An
Easily-Built *“*Flewelling Superregencrative’ 2.in-1 **Card Flle'' Batlery Set—
A 2-Tubo Supcrhet. With Pentagrid Regenerative 2nd-Detector—The 4-Tube
Superhet. Vacation Portable—The '‘Lunthbox 5'' Battery Portable—'‘The Sea-
farer™ Loop-Type Boat Radlo Set—4-Tube Pormcability Portable—An All-
Purpose Porlable—A Typical Commercial 3-Way Portable (Pilot Models X-1452
and X-1453)—Switch for Varying **C’ Binas on Battery Radio Sets—Mnking a
Simple Portable Aerlal—Making a Pilol-Light Fuso—OIld Auto Scts for New
Cars—Using a Loop Portable In Cars—Quasi-Eicctric Soldering lron—Lamp
Bulbs as Resistors.

No. 27—MODERN RADIO SERVICING TECHNIQUE

Tere §s o book of great Importanco to every radlo man. every radio engincer,
end particularly all radio servicemen. A list of the contonts which follows
shows the importance of Lhis book, Hterally jnmpacked to over-fiowlng with
radlo-meat. Whether you aro o servicinf beginner ©r whether you aro an
experlenced serviceman—you will find meny important helps in this volume.

Book is cminently practical snd will solvo many probloms for you. Moro
tmportant: It will ehow you many short-cuts, all caleulated to savo your tlmo
and patlcnco. Practical overydny data on atandard reccivers appoars throughout
the Look. A whale of a book compressod into 8 minlmum of sbace. Contains 98
important’ {1luatrailons.

Without Test Meters—Servicing Colls—Seevicing R.F. Coils—Servicing Oscil-
lator Coils—Gencral , Information—RMA Transformer Color Code—What Causes
Echo, Fading?—Radio Scrvice Puzzlers.

No. 28—ALL ABOUT FREQUENCY MODULATION

fforo Is o compiote compilstion of pertinont data on the cntire subject of
the now coming art of Frequency Modulation,

Thoro §3 ho Quostion but that Froquency Moduletion is alreads roevelution-
izing radle broadeasting in this country. Werc 1t not for the war, there
would now be a tremendous hoom In this now art—yot. even with wwar restrie-
tlons fimnhosed upon It lrequency Modulatlon fs still jumpting ahoad by
leaps and DLounds.

With Froquency Modulation no longer a thcory—with hundreds of etations
alroady dotting tho land and with countless hundreds of othors to come
when Poace s achioved once more—evel¥ radio man should read up and know
all thero 13 to know on this most Important subjeet.

This partleular handbook 1s chuck-full with a tremendeus amount of
Informstion which you Drobably will not find in any similar book In print.

Outiine of Contents: Tho ABC of F.M.—Freguency vs. Amplitude Moduia-
tion—Basie Faets About F.M. Broadenstind—Construction—Build This Prac-
tiecal F.M. Adapter—Audio Amplification—F.M, Audio Amplifier, Part 1—
F.M. Audio Amplifier, Part 2—F.M. Audio Ampllfier, Part 3—F.M. Service
—pPart |, Antenna Installation and Service—Part 2, Receiver Alignment and
Diagnosis—Part 3. Vest Equipment for F.M. Servicing. Engincerinn—Part |,
The How and Why of F.M.—Part 2, The How and Why of F.M:—Thcery
and Desion Considerations of R.F. and |.F. Cails in F.M. Reccivers.

SPECIAL SEND-NO-MONEY OFFER

It 13 not necessary thaet you send money swith order. If sou wish to take
advantage of our C.0.I, plan, simply cut out the coupon. paste it on a post :
card and send it to us. Rooks will be sent to you immeillately. .

All four hooks aro listed unlformly nt 50c each. No dlscount on less than
three bonks.

If sou wish to take advantage of our speclal offer. ordering three books or
more. we mako an unusual oW Drico Lo you ag follows:

3 books—381.25

4 books—$1.50

Do not fail to send coupon today!
RADCRAFT PUBLICATIONS., INC.
25 West Broadway, New York, N, Y,

r-----------------------------------.‘

# Radcraft Publications, Inc., G642 1
1 25 West Broadway, 1
Now York, N. Y.
1 Gentiemen: 1
(] Rush 1o me by return mall. 08 per your specinl Offer, the following |
1 books: (Check Looks sclecled.) 1
O No. 25—HOME-MADE _RADIO TEST INSTRUMENTS. 1
1 O No. 26-MODERN BATTERY RADIO SETS.
§ O No. 27—MODERN RADIO SERVICING TECHNIQUE. []
§ O No. 2B—ALL ABOUT FREQUENCY MODULATION. 1
1 T will pay postman $1.00 (If two books nre ordoredl plus a few g
cents poslage and charpes. S1.25 for ree DboOOKB, lus A few Conts
8§ postage and charges. $1.50 for four books. plus & fow conts postage |
@i 8nd charges. E CANNOT SEND A SINGLE 50c 800K €.0.0. (]
1 L}
B ONAME ..oooticnannireeiiiannianes tesaacaaan Perecenanaas [l
1 L}
B ADDRESS . ....ieinnnvi s Perreseeeans Wb At o
L} )
B CITY ol o bbarodeb b wafirssmiend i § s od @ o STATE §iiime Yiaiwe b 38 1
] 0 8ave shln ingr and C.0.1). charyest Check here If you scnd cash with g
order. (Cash, U.S. ncw postage atamps, money order. check.) Foreigm
L countries no’ G.O.D. Add 200p to all Prices quoted.

bacasacsaaa -------------------------l‘
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*SERVICING-

A Simple

SERVICE TEST PANEL

The service test panel here described can be built at low cost from standard
parts readily found in the average shop spare-parts box. Many useful tests
may be made with this simplest of service test panels.

Army's calling up radio Servicemen,

there exists a shortage of experienced

radio.men, This service work must be
done. Therefore this work is going to {fall
on the spare-tisne radio man, the siudent
and the Deginner in radio work. It is for
these men who, for financial and other rea-
sons, cannot afford to invest in the ex-
pensive test equipment used in servicing
sets today, that this article is written.

Here is a simple test panel that can be
built at a'very low cost. Enough parts, ex-
cept for a few tip-jacks, crystal detector
and voltmeter, can be obtained from a
second-hand radio set, which can be bought
cheaply ; or if you wish, you may buy all the
parts from any radio supply -house. It is a
combination Voltmeter Alignment Indicator,
and a simple Signal Tracer, with which re-
ceiver troubles can be isolated within a few
minutes.

As shown in the diagram it is a rack-and-
panel job having three compartments—the
bottom chassis on which the power-supply is
built, the voltmeter is also located here; the
middle compartment, which has the align-
ment indicator ; and the third shelf on which
the signal tracer is built. The three chassis
of shelves measure 8 by 11 ins. and are sup-

DUE to the national emergency, and the

EDGAR BOLES

ported by 4 angle-irons, one at each corner,
to which the panel is fastened. Chassis are
also bound together by soldering heavy cop-
per wire from the power-supply chassis to
each succceding chassis; thus cach chassis
can be used as a grounding point and B-.
The panel may be made of masonite, hard
rubber, or metal (if metal is used, tip-jacks
must be insulated). As the tuning indicator
is mounted in a horizontal position, middle
chassis may be omitted if desired. As indi-
cated in the diagram there is a switch in
cach filament so that any stage may be used
independent of others. Now for some tests
with this apparatus:

First, if the set is dead-the first step is
to test all voltages, plug test leads in jacks
No. 6-7 with black lead in 7, connect other
end to chassis of set under test, with red
test prod in No. 6. Proceed to test all vol-
tages beginming with power-supply and con-
tinue on to plate of output tube, testing all
screen and plate voltages. If voltages test
0.K,, troubles are in signal circuit of set.
To test signal circuit, remove test leads and
insert in jacks 1 and 3 of signal tracer.
(Turn signal tracer power on). Black lead
in No. 3 jack, connect other end to ground
or chassis of set. With red prod in jack No, 1
touch grid terminal of first R. F., tube. a

signal should be heard in speaker of signal
tracer. If coil and associated circuit are Q.K.
{signal may be rather weak at this point)
test each succceding grid input terminals in
same manner, up to and including detector
stage. If all signals are O.K. to this point,
the trouble lies in audio scction.

To test audio stages, remove red: prod
from jack No. 1 and insert in jack No. 2,
Ieaving black prod as is; place red prod on
plate terminal of detector. Move on to grid
input of first Audio tube, test cach succeed-
ing grid input and plate output of Audio
stages, and also speaker voice-coil terminals.
If a dead stage is found, trouble is always
toward detector from stage being tested
(in_audio stages and toward Antenna in
R.F. stages). After isolating the defective
stage it is a simple matter to hud faulty part.

The alignment indicator: Its purpose is
to be used 2s an output meter when aligning
a set. To align a sect, place test prods in
jacks 4 and 5, black prod in No. 5 and con-
nected to ground of set. Red prod in No, 4
is connected to A.V.C. bus of set. If oscil-
lator is not available, tune in strong signal
on sct and adjust trimmers for minimum
shadow on eye. Not only does this indicator
serve as an output meter, it often leads to
a tuning eye “installation” for you. .
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*SERVICING®

Standard Output of Receivers

used by manufacturers of reccivers is

50 milliwatts. FFor purposes of practical

measurement it can be assumed that im-
pedance of the loudspeaker voice coil is
practically equivalent to D.C. resistance,
and on this basis the table given below has
been calculated for various values of voltage
and resistance. The input of a standard gen-
crator, calibrated in muicroveits, is used to
produce a signal which gives standard out-
put.

That microvolt input which produces
standard output is a measure of the receiver
sensitivity, Thus, standard output for a
20 microvolt input signal would mean a sen-
sitivity of 20 microvolts for a certain speci-
fied frequency on the receiver’s dial. Sensi-
tivity will vary, according to the signal
frequency, and it is necessary therefore that
the frequency be given, as otherwise the
sensitivity rating would be meaningless. The
method of conneclion between generator and
receiver must also be specified, so that
measurements can be duplicated. In manu-
facturing, production standards are derived
from figures furnished by the laboratory
engincer. Generators are used which are
calibrated in microvolts, as are most better
grade service generators. By using this sys-
tem, the serviceman can gain a better idea
of recciver sensitivity in fairly absolute
terms. By noting that a certain set brought

THE LR.E. standard of output gencrally

WILLARD MOODY

The diagram above shows the relations of the
plate and speaker circuits in the output stage.

~

in for repair has a sensitivity of 60 micro-
volts at 550 ke. (kilocycles) and that when
it is repaired the sensitivity 1s 25 microvolts,
or whatever figure it happens to be, he can
show definitely that the receiver’s perform-
ance is improved,

If your generator has an attenuator of
the dual type, and is calibrated in microvolts,
all well and good. However, should the out-
put be doubtful, you can still use the system
by assuming that the generator is calibrated
in uv and setting the readings down in your
notchook. Suppose your attenuator on the
signal generator reads from 0-5 on the rough
control and from 0-100 on the “fine” control.
When the attenuator is set to 2 on “rough”
and say 34 on “fine,” you may assume the
output is 2 times 34 or 68 microvolts. This
is your standard, your guage for judging
recciver sensitivity. If you wish, you may
call it by its “fancy name,” guantitative
alignment. Tt will help you to do a better
job by making your work more precise.

Voice

A.LC. Coil A.C. RL

Volts-Ohms* Volta-Ohma** *Voitages taken
24 1 7.07 1.000 with vacuum tube
a1 2 8.66 1.500 voltmeter, practically
.38 3 10 2,000 infinite resistance.
.44 4 11.9 2,500
.5 5 12.5 3,000 **Vacuum tube volt-
b4 6 13.2 3,500 meter used. Ohmic
59 7 14.1  4.000 values repfresent
.63 8 15.0 4,500 impedance of plate
67 9 16.8 5000 circuit, consisting of

0 10 17.3  6.000
T4 11 187 7.000
A1 12 20.0 B.000
80 13 21.2 9,000
83 14 22.2 10000
86 16 23.4 11,000

voice coil reflection
through output
transformer.

Application of the Ohmmeter

troubles common to receivers by a quick
resistance test.

For example, assume that an A.C. set
(using a power transformer) is “dead” and
the rcctifier tube (in most cases an 80 or
523) has its plates heated, due to a heavy
current.

What would cause the rectifier to over-
heat?
Obviously, if too much current is being

THE serviceman may find many of the

.passed through the tube there must be a

short-circuit from B+ to ground. This shori
could be in the first filter condenser, the
second filter condenser or in the plate circuit
of the output tube. In some cases it will be
in the plate return or screen return of the
I.F., mixer or R.F. tubes.

Assuming that the receiver is switched off
or the line plug withdrawn, the oln-meter
may he applied between rectifier ﬁlnmcnt and
ground. I{ the first filter is “gone,” the meter
may indicate a dead short ur a low resistance
of 200 or 300 ohms. Since the maximum cur-
rent through an 80 rectifier is 100 ma. ap-
proximately and the voltage {from filament
to ground will he about 300 volts, the maxi-
mun resistance in low value terms cannot or
should not be less than 300/.1 = 3000 ohms.
Thus, if a condenser tests as 1000 ohins it
is defective, even though it hasn't a “dead”
short.

The same principle applies inan A.C.-D.C.
set where we inay have a 25Z5 rectifier.
The maximum current of the rectifier may
be 100 ma. and the voltage from cathode
to line return 100 volts, so that the lowest
value of resistance that can be tolerated in
the circuit is 100/.1 = 1000 ohms. In actual
practice it is common to find a 500-ohm
series field in AC. or A.C.-D.C._sets, while
it is also common to ﬁnd in A.C-D.C. sets

RADIO-CRAFT for JUNE,

a shunt field of 3000 ohms from rectifier
cathode to line return.

The fact should he kept in mind when
making resistance mecasurcments on scts of
the A.C.-D.C. type employing shunt field,
that the 3000 ohms field resistance is in par-
allel with the filter condenser. Therefore,
once you have found a low resistance in a
sct, disconnect condensers in that part of the
arcuit and check those condensers individ-
ually.

Start your analysis from rectifier cathode
to line return, or from output tube plate or
screen to output tube cathode in A.C.-D.C
sets. In A.C. receivers, check from output
tube plate to chassis, {rom output tube screen
to chassis.

A very common cause of trouble in many
rececivers is short-circuiting of output tube
plate by-pass to cathode or chassis. This
burns out the primary of the output trans-
former in many cases, or at least “pulls
down” the available plate voltage-—not only
for the output tube, but for the other tubes
in the set. With the added load duc to plate
circuit short, the voltage from the rectifier
circuit of the set drops.

In order 10 check on the resistance of the
output transformer primary, connect your
ohmmeter between output tube plate and
screen or plate and B4 at rectifier itament.
To check for short, connect meter between
plate and B-.

The resistance between output tube plate
and screen will generally be between 100 and
300 ohms. The resistance from output tube
screen to rectifier filament will generally be
of the order of 200 to 2000 ohms, depending
on circuit design.

Get into the habit of making point-to-point
resistance measurcments by using the ohm-
meter and the manufacturers’ data.
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Short circuits front oscillator plate return
or LF. screen return to B— can quickly be
located by connecting ohmmeter to B- and
the screen or plate return.

Continuity in an I.F. transformer primary
can be checked by connecting your mcter
between plate and B4 or LIF. plate and out-
put tube screen or output plate rcturn.

In sets using A.V.C. and common grid
return for L.FF. and mixer, the grid coils for
hoth stages can quickly be checked for con-
tinuity by applying the meter between the
two grids. A high-range ohmmeter should
be used where the grids arc isolated by
A.V.C. resistors.

One way of checking gnickly whether a
condenser in the grid return of an A V.C.-
controlled tube is shorted, is to apply the
ohmmeter and simply disconnect the A.V.C.
resistor in the high side of the condenser.

Where an antenna coil is used in the set,
the primary is quickiy checked for an open
by connecting the mecter hetween Ant and
Gnd. posts. In A.C.-D.C. sets, a series con-
denser is used with a primary coil and it is
necessary to connect the meter aflcr the con-
denser when making this test.

These are hut a few of the ways in which
resistance measurements will help you to do
a speedier, more efficient job. With a good
volt-ohmmelter the serviceman can find 90%
of the troubles which are common to all
receivers. But he must think in terms of
fundamental principles of Ohm's law, tube
operation and basic circuits. By working
with receivers day after day, the professional
serviceman soon familiarizes himself with
basic circuits, most commmon tubes and their
pin connections. Then he can quickly “go
through” a circuit, tracing the various wires,
identifying the tubes and parts.

—Willard Moody
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Apbearance of the completed power amplifier.

" 19-WATT MEDIUM
POWER AMPLIFIER

This general-purpose, medium-power audio amplifier will

operate one or more loud-speakers, The output stage is

fitled with impedance-matching transformer, so that various

speakers or groups of speakers may be matched to the
amplifier.

gain and quality performance at low

cost. The 25 watts of undistorted power

output assures clear reproduction of
speech or music from either a miicrophoie
or phonagraph pickup.

All tube types and components used have
been selected and combined into a tested
circuit which will perform cxcellently as
indicated in the specifications. The tube
linc-up is as follows: Two 6S]J7 high gain
pre-amplifier  channels, 6N7 electronic
mixer ON7 Class A driver, two 6L6"s push-
pull Class AB1 output amplifier and 5Z3
rectifier,

Two high-gain inputs for crystal iicro-
phones are brought out to standard mi-
crophone connectors. Other types of micro-
phones such as Dynamic or Velocity may
be used providing they have an average
output level and high impedance character-
istics, Two volume controls provide sep-
arate gain adjustment and mixing for each
channel. One of these controls is also used
for fading a microphone against the phono-
graph pickup, which. may be connected to
the medium level input terminals located
on the back of chassis.

The 6S]7 pre-amplifier. and 6N7 mixer

THE 525 amplifier comhines both high-

are all resistance coupled to provide simple

SPECIFICATIONS

Power Qutput—
Rated: +36.2 DB or 25 Watts—5%
Distortion
+35 DB or 19 Watts—No Distortion
Peak: +38 DB or 38 Watts—Max.
Distortion
Frequency Response—
—3 DB at 60; +1 DB 180 to 15.000
C.pSs
Treble Attenuation 22 DB at 10,000
CPS.
Bass Attenuation 20 DB at 200 C.P.S.
Input Circuits—All High Impedance
Two Mike Low Level Inputs—Gain

1145 DB

One Phono Med. Level Input—Gain
804 DB

(Gain based on 100,000 ohm grid im-
pedance)

Qutput Impedance—4, 8, 15, 250, 500 Ghms

Hum Level—55 DB Below Rated Qutput

Power Input—190 V. A, @ 115 Volts 60
Cycles

Dimensions, Without Dust Cover—17"x
10” x 83/4"

Weight, Without Dust Cover—27 Lbs.

circuit design and good frequency response
without excessive inductive pickup in the
high-gain stages. Circuits are designed with
correct bypass condensers and plate isolat-
ing circuits to minismize any possibility of
interstage coupling. The 6N7 driver with
paralleled grids and plates as well as a
balanced driver transformer of correct ratio
assures maximum gain withh minimum dis-
tortion. The plate choke and coupling con-
denser provide a hoost in bass response, The
output transformer was selected for its

efficiency, impedance match and overall fre-
quency response.

DUAL TONE CONTROL

A useful feature of this ammphifier is the
dual tone control circuit. Independent con-
trol of high and low tones makes it possible
to attenuate cither or both. In P.A. systems
this permits the adjustment of tone to fit
the installation while for the amateur, the
cutting of the “highs” and “lows” provides

] a penetrating radiophone signal. The special

Stancor tone control is of hum-bucking
construction, well shiclded to minimize hum
pickup. This unit and two dual potentiome-
ters are clearly shown in the diagram and
casily wired. Other equalizing circuits “A,”
“B,” “C" are introduced to provide a uni-
formly flat {requency response as shown in
the data curve,

The power supply is designed to operate
efiiciently with a heavy-duty transformer
supplying all filament voltages and plate
voltage for a well regulated, filtered D.C.
supply. The primary of this transformer is
tapped for 105 and 115 volts in order to
correct for hine voltage variations.

CONSTRUCTION DETAILS

To facilitate the assembly of the 525
amplificr, the order of operations should
be as follows. Sockets must be mounted in
their proper positions on the chassis and
turned to pérmit short direct paths betwecn
their terminals and the circuit points to
which they connect. The bottom view pic-
ture is helpful in showing thdse positions.
All of the sockets are octal, with the excep-
tion of the four-prong socket for ‘the recti-
fier. Socket contact numbers are marked
around the tube symbols on the diagram.

With the provided hardware, the trans-
formers and’ chokes arc mounted in the
positions shown. Power transformer, T3,
1s placed on top the chassis so that its
leads feed through the two large holes. Most
of the leads will hetter reach their re-
speetive channels if the primary side feeds
through the hole near the rectifier socket.
QOutput transformer, T25, also mounts on
top the chassis having its primary leads
protruding through the hole near the 616
sockets. Driver transformer, T33, is mount-

Two more views of the amplifier, which is constructed from standard parts.

CH2

6N7
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ed on the chassis so that its secondary leads
come through the rear hole and its primary
leads through the other hole.

The cast case housing the tone control unit
is mounted on the chassis in the position
indicated by the photograph. The long leads
which protrude through the chassis hole are
fed through the length of 5” diameter
shielding braid so that the lead ends will
reach the dual potentiometers to which they
connect. Below the chassis, we find filter
choke, CHI1S, is mounted near the center
of the chassis with its leads facing the rear.
Filter choke, CH2, 'is, secured wmto place
between the filter condensers and rectifier
tube socket with its leads facing the former.
Audio choke, CH2, is fastened below the
chassis as shown with its ‘leads facing the
front. o

Three metal cased .8 mifd. clectrolytic
condensers are each ‘fastened by single
large nuts into the provided 34" diameter
chassis holes. Various comipbnents along the
front of the chassis may bé mounted next.
According ‘to ‘the pictures, we find that
from left to right, a high gain input cable
connector, two volume control potentiome-
ters, another high gain’ input' cable con-
nector, two dual tone control potentione-
ters, and a S P.S.T. toggle switch are
accommodated by the front apron of the
chassis. In fastening the potentiometers, the
correct dial plates are held into their re-
spective front positions by the single nuts
which hold the controls. Knobs are affixed
to the protruding shafts so that their indi-
cations on the dial plates coincide with the
electrical settings of the potentiometers.

Filament leads, which may be wired first,
should be twisted and placed close to the
chassis, using the pushback wire provided
in the kit. To minimize the possibility of
hum, a common grounding bus-bar should
be used, which cgnnects to the chassis at
one predetermined point and to which all
grounding components, such as fixed con-
densers, resistors and shield braiding, are

connected. The best point on the chassis -

for connecting the grounding bus is near
the No. 1 pin of the 6N7 clectronic mixer
stage. Even input cable connectors are
grounded to this bus after having been in-
sulated with their fibre washers from direct
contact with the chassis, The No. 1 socket
contacts, which connect to the netal shells

RADIO.CRAFT JUNE,

for

BASS il TREBLE
controL (o llll 0} conTrOL
J
10
TONE CONTROL UNIT
ALL VOLTAGES Mt‘Asuﬂ(o TO GROUND, 1000 PER vOLT METER

Q Ta}

‘Wiring diagram for the |9-watt power amplifier.

of the tubes, making convenient points for
the nucleus of the grounding bus which may
be formed of solid No. 14 bare wire.

Shielding braid uscd over the leads be-
tween the high gain input cable connectors
and the control grids of the 65]7's as well
as on the leads connecting the arms of the
potentiometers to the grids of the O6N7
mixer stage and on the lead connecting
to the low gain rear input terminals.

The amplifier is protected by a 3 ampere
fuse. Provisions arc made for one liole
mounting of a fuse receptacle inside the rear
apron-of the chassis below the line cord and
terminal strip.

Small parts arc sclf-supported by their
leads, which connect directly to the proper
tube socket terminals, grounding bus, and
lug strips. Spare socket contacts make con-
venient mounting lugs, such as the number
six pins of the 6L6 sockets. Although the
photographs are very useful for determin-
ing. the positions of the various parts, it is
advisable to wire strictly by the schematic
diagram. Be careful that electralytic con-
densers, C2, C3, and C4, are connected into
the circuit with the proper polarity as indi-
cated on the schematic diagram. The sec-
ondary leads of the output transformer,
T25, are soldered to the contacts of the rear
five prong socket. This provides convenient
means for connecting speakers with five
prong plugs.

Voltage measurements should correspond
to those shown on the diagram.

Parts of the circuit using R6 and Cl16
and marked “A)" “B,” and “C,” are com-

B ACK-YELLOW

pensating circuits to give the amplifier a
frequency response curve which 1s uni-
formly flat while tone controls are set at
full. Reducing the value of resistance RG
in “A” and “B"” will increase the bass re-
sponsc. Increasing R6 in “C"” will increase
the treble response. The overall gain will
likewise be increased. y

APPLICATION

The regular output transformer as wused
in the amplifier is tapped at 4, 8, 15 ohms
for voice coil matching or 250 and 500 ohms’
for line matching. One or more speakers,
capable of handling more than 30 watts
may be connected to the output of the am-
plifier. A single speaker having a voice coil
impedance of 4, 8 or 15 ohms may be.ap-
plied to the respective tap and common lead
providing the correct impedance value. Two
8 ohm speakers may be connected in parallel
across the 4 ohm tap and the common lead
or two 15 ohm speakers may be applied
in parallel across the 8 ohm tap and the
common lead. Speakers may be of the per-
manent magnet dynamic for electro dynamic
types, however, the latter requires a field
exciter supply.

This amplifier makes an excellent plate
modulator for transmitters having Class C
amplifier inputs up to 75 watts. For this
purpose, it is necessary to substitute a
modulation output transformer for the out-
put transformer included with the kit. It
should also be pointed out that the 525
amplifier will cathode modulate R.F. ampli-

(Continucd on page 615)
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*SOUND-

BUILD YOUR OWN EXPERIMENTAL

ELECTRONIC ORGAN

Part II—Conclusion

writer's harp or vibra- harp (or piano

or organ or violin stop), iec., any of

these effects may be obtained separate]y
but not simultaneously.

To use Hanmumond’s analogy a bucket with

a.leak is filled -at a lake and then emptied

FIGURE 4 shows the diagram of the

W. K. ALLAN

Fiy._f;

Fig. § Photo of ""Key Contachk" Showing:

sistors 15,000 ohms. The C's are marked
5 mf, 5.—"Leak"

Fig. 7 showing:

wood bottom of reed wind chest for

into a tank. By controlling the amount of
water taken at the lake and the size (and
direction) of the leak, any rate of flow into
the tank is obtainable.

. For example, if the bucket is filled at the
lake (to -100 volts) and the leak is very
large (0 volts, i.¢., grounded), then as the

strip to permit same spacmg as manual keys. 2.—"Lake"
different color.code

d b
£ resistors, 5 megohms. r'Lal(e"
of condensers. 6,—"Tank'' condensers .25 mf. 6.—Cable from “tank’’ condensers to 2 megohm re-
sistors and .| mf. cothode condensers at '76 tubes, 8.—Angle-iron ground bus.

Ends of 61 pole coupler switches connechad to cables rom manuals, are visible at tol
"*vibration pickup®

|.—How contacts are bolted to alternate sides of wood

vol’age bus. 3.—"Click Suppressor’’ re-
resistors. 4.—'"Bucket'’ condensers

bus is hidden between the upper and lower sets

|.—4 octaves of '76 tubes. 2.—Other end of cable from "manuals."" 3.—Cathode
condensers. 4.—Cut-off bias busses with 5-megohm resistors. 5.—Output transformer. (The 2-megohm
resistors from cable to cathodes are behind the termnnal strips.) Pedal contacts at bottom rear.

Pressed
on bottem manuval is vnslbe at top..

key is depressed so that the bucket dis-
charges into the tank, it starts at a high
rate (-100) but almost instantly drops to
nothing, due. to the run-off through the
leak.. This momentarily neutralizes the
cathode cut-off but quickly d:es away, sim-
ulating a harp if the condenser is across the

Fig. 4 shows simplified version of Hammond system. Fig. & shows contacts for key switches.
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Organ- 50V Lake '
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T T ¢ /9? suppressor
{gg rgn lgg II; - ' N On manual ‘ |
I//o/n -0V ey s£07) Suifable

/_g/re -L-—

us Bucket Tonk '

r & g Mas
ST Cabled —S™"

R Sufficient fo bypass . .

;‘\op ocfave capacity = I gu&?:fef,g;/;n :ﬁ':, e M/‘ __é[_ f"lfa,ée/' 00 8

eeq fhrou /’ from = decay confrof = py
grid fo plafe ’A;zoﬁ S = +2%|( %
i Cni T = |5 Unsuitable because of
< _L o R4 insuffien! room fo mount
. //yo/e gequency T . T ‘3: <
rom Ioge gen- i - Suitable Fype of Aufomatic
[ ype i
Yaton Jone "&?’neﬁ%’l— \ 3 Electric Co's relay confacls
Oulput bus ) y 1 ey for hey swilches
uai
Circuit of Harp - Organ-~ Violin -Stop ~ Fig.4 G Fig. 6
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output transformer, or a vibraharp if the
tremolo shutter is running and the cathode
cut-off is reduced for a very slow decay. Do
not run harp through volume control but
leave at top volume always, as the harp
effect is obtained by quickly rising to maxi-
mum volume and rapidly dying away. If the
condenser is removed and the cathode cut-
off is removed, the tone resembles a piano
due to the ring after the key is released.

Again, if the bucket is filled partly at the
lake (=50 volts) and the leak is set at
—-50 volts, then like the widow’s cruse the
bucket always maintains the same charge, so
that when the key is depressed the effect is
a sustained (undamped) organ tone. The
cut-off bias should not be too sudden (+).

Finally, if the bucket condenser is empty
(0 volts) but the leak is (-100) reversed,
then when the key is pressed, nothing at
first enters the tank, but as the charge
flows up into the bucket through the leak,
the tone gradually builds up and when the
key is released it dies away slowly, if there
is almost no cut-off voltage. With no con-
denser across the output and artistic use of
the swell pedal or volume control, this
makes a really excellent violin effect for
slow passages.

If the Novachord patents are studied it
is seen that Fig. 4 is a simplified version
of the circuit. It would be better to use
screen-grid tubes to climinate the capacity
feed-through found on the top octaves with
triodes. Better 'values of resistors and
capacitors may be chosen, but these work
well with the type '76 tubes and voltages
used, and there is nothing critical. The heater
voltages are very low and old tubes seem
to work fine. For a 6W7G tube the lake
varies from -200 volts to 0; the click sup-
pressor is 6000 ohms, the bucket condenser
is .3 mf.; its leak resistor -js-4 megohms
and the leak. varies from 0 to -200 voits;
the tank is .3 mf. and the. resistor to the
tube cathode i is 4 megohms. The cut-off bias
of +6 volts is fed to the tank condenser
through a 600, 000 ohm resistor, and the
screen voltage is 25. These va]ucs ‘from
patent 2,126,464 are for notes néar middle
C, and would be varied slightly for other
notes, e.g., more cut-off ‘bias for higher
notes.

Contacts—Fig. 5 shows the telephone re-
lay type contacts. Be sure to gct the ones
similar to A not B, Fig. 6, as the former
require less space. They alternate between
top and hottom sides of the strip. No. 6-32
machine screws through the keys {alter-
nately long and short) provide .adjustment.
The contacts, 15,000 ohm and. 5 megohm
resistors, together with the bucket and tank
condenscrs ‘are mounted on the manual
from which a cable lead: to the 2 megohm
resistors, .1 mf. condensers and tube sockets
and 5 megohm cut-off resistors, which are
mounted in the console (Fig.

To any readers planning an clcc’tromag-
netic tone generator it cannot be over-em-
phasized that copper contacts cannot key
the output of any low voltage tone gencrator
because of their oxide ilm. However, tubes
do an excellent job, producing many effects
from a single set of pick-up coils, so form-
ing an ideal ciickless-keying system, with
the enveclope of both attack and decay com-
pletely under control.

Other clectron tubes, e.g., neon tubes or
cathode ray tubes may be used to produce
electronic music.

ANALYSIS OF ELECTRONIC TUBE ORGAN
ADVANTAGES

1. Wide range of beautiful effects ob-
tainable from tube keying control.

(Continued on page 625)
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SUPER SPECIALS

refunded,

deposit.
stamps. No C.0.D. to foreign countries.

ORDER TODAY

Ali of the attractive items listed here are brand new. ALL are in PERFECT WORKING ORDER. in many
cases, the' parts afene total mere than the price we are asking.

ORDER FROM THIS PAGE. Use the tonvenient coupon below.
post charges. else order shipped extress. collect. Any excess wlli be refunded. C.0.D, shipments require 202
If full remittance accompanies order. deduct 2% discount. Send meney order. certifiod check. new U

LIMITED QUANTITIES

100% satisfaction guaranteed or Your monoy

Include sufficlent cxtra remittance for pareel

PROMPT SHIPMENTS ASSURED

... HaNDY WOHKSHOP OUTFIT

Here 18 a marvelous article that to the heat of our
kaowledee has never soid at such o low ‘Prlte This
outiit must be aecn to be appreciated. lt
?oodl It compriacs & variable spe raa
or 110 volta A.C. or D.C. Madp Sriginally for dicta.

hene machines by American Gramophone Co, Motor
8 reconditioned and in cxccellent cundluon
parts arc mna new.  Special lever control

vnrlnus sman to J000 r.p.m. Mcasures 712" x 3’/4

iam. overal

Included ln the outfit
tllustrated: 1 excellent chuck which takes drills and
other tools—chuck la casily screwed to molor shaft:
standard emery whee * diameter: finc. stecl rotary
saaw, A" diameter; wlre scrateh  brush, 47 dlometer:
standarda cloun bum.-r. 3 dlometer. Totnl Wi B 1bs.

ITEM NO. $4.95

Complete outllt. including motor,
YOUR PRIC

WESTON MDDEL 562
A.C.-D.C. AM

Deglgned by Weston I’or !-hl: l:ant,-
man Kodak Co. It Is a precision-
Ctic-vane type

are tho following items, as

ammeter

10
gnncl mounting. Bakelite
enameled  cover. Shp. Wt

ITEM NO. 35 $‘|.25

YOUR PRICE ee..cen.

POWERFUL ALL-PURPOSE INDUCTION MOTOR
IDEAL FOR EXPERIMENTERS—I0| USES
Bturdliy constructed to preciaion
standards, this self - tlariing
shaded pole A.C. induction
motor 1s Dowerful enough for a
largo vatiety of uscs.
these are:- Automatic
Devices. Current Interrupters.
Electelo Fans, Electrfo Chimes, )
Window Displays. Photoce!l Cons
troi Deviees, Electric Vibrators. J
Smalé  Grinders. Buffers wand }
Polishers.  Miniature Pumps.
Mcehanical Models. Sewing Ma-
¢hlnes, Phonograph Motors, Cof-
fee Grinders. Motion Plcture |
Prolectors.  Materized = Valves,
Sirens., and other aopplications.
Consumes about 15 watts of
powor and has s speed of 3.000
r.p.m. When geared down. this
sturdy unit will unstantly operate an 18-Inch turntable
foaded with 200 ibs. dend weidht—THAT'S POWERI
The motor [8 of mldget dimensions, 8 inches high
by 2 inches wide by 1% inches doen has 4 convenlent
mountlng studs; shaft i 7%* jong by 3/18* diamecter.
ond runs in soll-aligning, oll-retalning besrings: Lhe
bosl matoriale. perfect precision assembly ond rigld
inspoction cortify to fug high qualicy, und assure long
'Il'l"c Desla'ned for 110-20 volts, 50-60 cycles. A.C. only.

E 147
WOUE PRTGE wovnepeorinide isdatirddon 1'29

100 POWER TELESCOPE LENS KIT

Make your. own high powored 6
ft. telescope! Now you can thrill
to a closeup vlew of tho worlds
out in space. See ths rings
around Saturn, the mountains of
tho mocn! K1t containg 3 diam.,
75" tocal ifength. greund and
polished objectivo lens and 2
oy0- plccu. magnification 50x and 100x.

astronomical

fnm&!etueokltzguh full instructions.
YOUR PRICE .coeeven ... N— .. $1.95

NEW—EXTRA LARGE LENS KiT-—contains com-
pictely fnished 4° diemeter 100° focal lenglh ground
and polished objective lens, three 1%4* diameter ese-
pleces giving 66x. 133x, and 200x. en aluminized
c¢ingonal for overhoad viewlng., and o color filter for
:nnéﬁioaoln u;z oycDioce.

T 3

YOUR PRICE ......... $3 95

WESTERN ELECTRIC BREAST MIKE

This 1s o fin¢ light.weight
alrcraft carbon microphone,
It wnlkha only 1

Mike comea with breasts
plate mounting and has 2-
wiy  swilvelin®  adjustment
&0 that jt can be adjusted
to any desired pesition.
There are 2 woven strps;
oh¢ gocs nround neck, the
other around chest,
can be snapped on oand off
Quickly by an ingenlous ar-
rangement.

Thila cxcellent mike can

munleatlon Sy stema. By
dismounting breastplate, it
can be used as desk mlke.
Comes complete with G-
foot cord and hard rybber
plug, Finlshed 1n sherapdized
plate, non.rustable.
THIS 1S A BRAND
IKFE. IT HAS

NAL LIST PRICE ;
smpplng \\nlghllc sblg‘:‘ o0

veus a2, $1.00

METAL CUTTING SAW

Here §5 an ideal metal-cutting saw
made of fine tool steel speciaily designed
to cut metal. Toeth are sct at a speclal
doublo anglo for metal-cutting work. Saw
is spocially hardencd for long and ox-
tendod use; measures 3'4”  dlameter;
center hole 18 '%4° square; thickness
42/1000 (42 mils.) 3/64".

ITEM NO. I51
YOUR PRICE

50¢

He is an excellent’
rheostat wuscd cspeclally
to  regulate  speeds  of
small  moOLors, such as
our Handy Workshop Out-
rl This rhcostat can be
used i econnection with
motors to 1/20 h.p.
This ne rheostat 18
wire-wound On _porecinin
insulation. The black
enamel steel ‘easing {8 pc.-rlonlcd fer ventllation. Ad-
lustnbln handle Treffulates . of motor caslly and
smoothly. Slize 5"x234° overall, Ship. W s, . .
ITEM NO. 153
YOUR PRICE ..... "'20

AMAZING BLACK LIGHT!!
Powerful 230-Watt Ultra-Violet Source

The best and most prag-
tleal source of wultra-violet
light -for genersl expeti-
and ‘entertalnment

es all fluorescont
subgtances brilllantiy lumi<
nescent. No transformers of
any kind needed. Fits sny
standard lamp sockot. Made
with special fllter glass per-
mittihg only ultra-violst
Tays to como througn. DBrings
out bLeautiful opalescent huss
in varioug Lypes of mate-
rials. Swell for amateur
parties, plays. cr.c. to ob-
tein unlqsm l:l,zhnng oftects. Bulb only. Shp. Wt 1 Ib.
1 N

PRICE

WATTHOUR METER

Sorvlccmc.-n uu |l

thelr  ahop to
current con:ummlon of utn.
soldoring irons, ]
costs down. If ﬂlsmntlotli

envy meul
casc. Size: Bl/b' hivh, 8147
wide, 5~ decP. WcBunR‘hoUse or Geon-
Shp. Wt 8

$4 50

YOUR PRICE .........
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: HUDSON SPECIALTIES CO., 40 West Broadway, Dept. RC-6/42, New York, N. Y. 8
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Photos below show, from left to right—appearance of
the home recorder, complete in its cabinet; under-side
of the motor-shelf; with belt drive for the recorder mech-
anism; close-up of the turntable and the recording arm.

Construct A HOME RECORDER

A home recorder is probably one of the best pieces of apparatus for the
experimenter to attempt to construct in wartime, when it is difficult to
obtain apparatus, plus the restrictions on amateur radio station operations,
. ete. This particular recorder worked out very nicely, as built by the author.

of some home recording units there
are still experimenters who prefer
_ constructing their own recording
mechanism, Contrary to general helief it is
possible to duplicate and in many cases stit-
pass even medium price recorders in so far
as quality is concerned., There is no com-
parison between costs in as rmuch as the
parts needed-are almost all stock items. The
home - constructor- need not worry about
overhead or profit, a further inducement
to make no sacrifices in quality in order to
save a few cents. The (otal price for parts
to construct this unit, including the case,
should not exceed $20.00.

The portable recorder illusirated in this
article follows a popular trend in so far as
mobility 1s concerned. A recording machine
can be a constant source of amusement at
parties and gatherings. It may be an educa-
tional instrument and one of profit to the
serviceman. Many schools are turning to
records as the most satisfactory method for
correcting speech defects. The tremendous
boom in record players during the past few
vears has made most parents fertile mate-
rial for exploitation of such items as records
of piano rccitals, weddings, graduations, in
fact any significant event. Indeed it 35 hot
difficult to foresee the day when chrono-
logical record albums are as much an in-
tegral part of the home as photograph
albums. This inexpensive recorder is an
invitation (o you to join the fun with home-
made records.

The design and construction of {his re-
corder can be clearly shown as three sep-
arate phases. Construction of the amplifier;
construction of the recording and playback
mechanism ;- and mounting and assembling
the completed units.

The requirements for the amplifier arc
primarily ability to deliver several watts of
output in a small space. Since the cutter’s
requirements arc only scveral milliwatts
the power is of no consideration there. A
tonc control is desirable in playback and a
method of switching the amplifier from
record: to playback must be incorporated.
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DESPITE the comparatively low cost

LARRY LE KASHMAN

The volime, or level indicator, is better
treated as an integral part of the cutter.
A D.C. amplifier is ngt niecessary since the
phonograph motor will not opérate on direct

current. Because of their availability, usu-.

ally in a junk box; the linc-up consisted
of ‘a 57-57-45 and an 80 rectifier. It should
he stressed that the ‘builder may use any
small amplifier he may choose, provided
the same layout and physical dimensions are
adhered to. Since the power transidrmer is
mounted on the small chassis with the tubes,
every precaution against hum must be taken.
All ground leads should be returned to a
common point hiear the first audio stage. In
addition the first 57 must be well shiélded.
he power output of the 45 18 more than
sufficient to operate the cutter; however
more power output may he desirable if the
constructor wishes to provide greater play-
back volume in a large room or noisy loca-
tion. More otitptt will nécessitate the use of
a larger speakér whicl will complicate the
mechanical layout of the recorder.

The switching system is duite simple. Tt
is accomplished by the use of a D.P.D.T.
toggle switch. The switch is used to trans-
fer the amplifier output from speaker to
cutter and the amplifier input from. pickup
to microphone. This is clearly illustrated in
the circuit diagram. There is a simiple at-
tenwating network in the pickup circuit to
drop it's level so that it does not overload
the first stage. The unit may be used as a
PA system by connecting the speaker in
place of the cutter. However it has not heen
done here because the small amplifier does
not make a particularly satisfactory PA sys-
tem. Most recorders are used as PA systems
only because it is a sales feature and is
convenient to the manufacturer, since it
merely requires a slightly different switch-
ing arrangement.

The fced mechanism is composed of
items, that for the most part may be pur-
chased in any hardware store. The lead
screw and slide bar arc supported by 3”7
stock angle irons. The lead screw is a piece
of 34”-106 threaded rod. The engaging nut

#5173 of a 34”-16 nut, an operation per-
RADIO-CRAET
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formed with a hack saw. The pulley on the
lead screw (P1) is manufactured by the
Boston Gear Works (Catalog PVL 3). The
pulley on the motor (P2) is a piece of 348"
round brass with a 3/16” deep “V™ cut in
it. This V is put in by mounting the stock
in an eclectric drill check and applying pres-
sure with the corner of a file as the machine
turns. The pulley is then mounted on the
center of the turntable by means of a 6/32
machinescrew, after the center of the turn-
table has been drilled -and tapped. The
motor is a General. Industrics modél
GI-RM4 which is a heavy-duty rim-drive
type. ;

Builders. are forewarned that. no other
low price motor will perform without ex-
cess  wobble and wows. No substitute
should be accepted unless it is a higher price
motor which the constructor can have no
doubts about. The pulleys are connected
with a vacuum cleaner belt, whose size may
vary slightly and whose dimensions are best
obtained when the unit is assembled.

The arm, while it follows a complicated
sounding constructional  routine, is simple
to obiain and very mexpensive. A wooden
pattern is made and left at the [ocal foun-
dry. They will usually make a casting for
forty or hifty cents. Any classified teleghone
book will revcal at least onc foundry in
even the smallest town. Similarly if no
machine shop is available for the small
amount of machine work involved most
commercial shops, reached in the same man-
ner, will do the work for a very small fee.
The main thing in keeping these costs down
is to give them & minimum of work. Know
exactly what yvou want, have it marked out
accurately and neatly, and don’t rush them
on the job. The diagram should remove any
fears you have about a complicated patterh
making job. Incidentally if you are fortun-
ate enough to have a vocational high school
available, the entire cutting mechanism
wolild be “duck soup” for any student.

The cutter is a Shure 14-ohm magnetic
cutter. A crystal cutter may be used with
suitable changes in the coupling system and
these are shown in the main diagram. A

for JUNE, 1942
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Wiring diagram and other constructional hints for building Mr. LeKashman's

"Home Recorder" are

® given in the above drawing. Anyone with a little ingenuity, by following the description given in the [
accompanying text, should be able to build this home recorder successfully.

crystal cutter will give somewhat better
quality and probably offer ample compensa-
tion for its slightly higher cost. Mounting
of the cutter is on a knife edge bearing,
since that is the type usually supplied with
the cutter. We must also refer to a dia-
gram since most readers arc probably not
familiar with the mounting details of a
cutting head.

Mounting the complete units is not a

RADIO-CRAFT for JUNE,

serious problem. The playback arm, which
may be any standard phonograpl arm of
any variety from inexpensive crystal to per-
maunent point “featherweights.”” is mounted
by using the manufacturer’s template sup-
plied with thc arm. The most important
thing is to supply the motor and cutting
apparatus with a solid foundation. The case
illustrated was made up by a local case
manufacturer at a cost of four dollars.
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Since feedback between the cutter and play-
back arm and speaker is all too common
with speakers in the same case, it is pur-
posely left out. I'cedback of the type men-
tioned can be ¢liminated by cutting out the
low frequency response of the amplifier.
Usual]y, if that type feedback is encoun-
tered in a portable unit, the builder will find
himself hopelessly shared in difficulties. It
(Continued on page 640Y
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*SERVICING®

BOOST

LOWEST PRICES...
FASTER DELIVERY at

RADOLEK

1

s LARGEST STOCK OF
EVERYTHING IN RADIO

Thousands of Drogressive serv-
icemen rely on Radolek for
their complete requirements of
repair materials. Radolek has
in stock for prompt delivery
replacement parts to repair any
radio—every type of tube, trans-
former, speaker, condenser, vol-
ume control, resistor, auto radio
accessory. ete. Everything you
need at lowest prices. You get
what you want when you want
it—Radolek understands service
problems—gets your order to
you in double-quick time. Buy-
ing from Radolek means
Greater Values, Better Service
and More Profits. The big new
Radolek Radio Service Guide is
yours FREE for the asking.
Send for vour copy today !

RADOLEK P.A. SYSTEMS |
FOR EVERY REQUIREMENT |

Thousands of successful Radolek
P.A. installations are proof of
quality, superior design and top
performance. Complete systems
for permanent, portable or mobile
use—wide choice of microphones,
speakers and related equipment.
Radolek P.A. Systems give you
more for your money in Perform-
ance, Styling, Dependability and
Reserve Power. Seclect the P.A.
apparatus you need from Rad-
olek's big new FREE catalog.

RADOLEK REPAIR SERVICE

Let Radolek repalr Your damagred or
burned out transformers, coils, speakets,
tosL equipment. ete. Many ftems cannot
now be replaced and therefore repalring
is the only aliernative, Frained crafis-
men, using precislon tools and factory
metheds, assure berfect jobs caual to
new, Wrlte for
prices or  better
still. send in any
arliele to he re-
pafred. It will be
handled promptly.

SEND FOR NEW FREE
RADIO SERVICE GUIDE

RADOLEK CO., Dept. C-67
601 W. Randolph St., Chicago, 111,

A ATOSS i, i e e W 3 e v onpeivpvn o 1 e a
O DEALER (O SERVICEMAN (O SOUND ENG

SAVE AT RADOLEK
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ELECTRON MICROSCOPE IN
NEW FIELDS
(Continued from page 587)

termine the structure of chromosomes, the
entitics within every living cell which de-
termine the inheritable characteristics of
the organism. These studies, which require
extraordinary skill in the preparation of
the specimens, indicate the great complexity
of these Dbasic elements. Other investiga-
tions have concerned themselves with re-
vealing the delicate forms of insect life,
Micrographs have been made showing a
breathing tube of a mosquito larva, mag-
nified 7,500 times. These, like the scales of
butterfly wings and the irridescent wing
covers of heetles, have shown structures of
great beauty and regularity.

APPLIED TO METALS

In the field of industry the electron
microscope’ found almost immediate appli-
cations in the study and control of all types
of matter in finely divided form—powders,
suspensions, dusts and smokes, the char-
acteristic states of pigments, insecticides,
ceramic materials, medical preparations,
and many other substances where the in-
dividual particles are too small to be iden-
tified by the light microscope. The electron
microscope, with 1ts much greater resolving
power, not only makes it possible to count
the particles and to classify them with
respect to their size, but also” shows their
characteristic shapes, which are found to
differ widely. A good example of this are
micrographs which show the characteristic
cubic form of magnesium oxide smoke par-
tictes and the minute thin plates which
make up an arsenate insecticide powder.
Size, shape, and size distribution of the
particles arc all of them characteristics of
vital importance for the physical and chem-
ical behavior of the maternal studied.

The electron microscope cannot be ap-
plied directly to the study of bulk matter.
such as the polished and etched metal
specimens from which metallographers seek
to gain information regarding the consti-
tution of the metal in question. However, a
method has been worked out for the prep-
aration of collodion replicas of the surface
which are only about a millionth of an inch
in thickness, and which serve as the object
in the electron microscope. In a micrograph
of a particular etched steel specimen of
“pearlite,” obtained from such a replica, the
dark portions of the mcture represent iron
carbide ridges embedded in pure iron in
characteristic manner. This replica tech-
nique has cnabled metallographers to ex-
trapolate the validity of mmportant laws re-
lating to the physical properties of steels
and their etch patterns far beyond the limit
imposed by the light microscope. The same
technique proves useful in the study of non-
metallic hulk matcrials, such as ceramics,
quartz, glass, ctc.

Other advances in the application of the
electron microscope have resulted from a
m«lification of the equipment. An electron
microscope has been adapted for use with
extremety high voltages up to 300 kilovolts.
As the penctration of matter by the clec-
trons increases rapidly with their kinetic
energy, it is possible herewith to see details
in objects, c.g., the larger bacteria and fine
sections of organic tissue, which appear
totally opaque at the lower voltages.

Another application for which the elec-
tron microscope is especially well suited—
due to its remarkable depth of focus—is the
preparation of stercoscopic or three-dimen-
sional microscope pictures. For this purpose
two pictures of the object are taken in suc-
cession, the object Leing tilted in a special

{Continued on page (40)
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Atticles on
Frequency Modulation

In Past Issues of This Magazine
[}

A Frequency Modulation "Converter"
—R. Muniz, E.E,
and J. Haddad—June, 1940.

Frequency Modulation—R. Muniz, E.E., and
J. Haddad-—July, 1940.
Hints on Operating the "FM'" Receiver—
R. Muniz, E.E., W. Qestreicher—Aug.,
1940,

Principles of Frequency Modulation—R.
Muniz, E.E.—Aug., 1940.

Principles of Frequency Modulation—R.
Muniz, E.E., Part 2—Sept., 1940,

Building the Browning "Frequency Modula-
tion"—&. H. Browning—Oct., 1940.

Frequency Modulation "Tuner"—to Suit
Your Pocketbook—Larry LeKashman and
Anton Schmidt—Oct., 1940,

A Frequency Modulation Tuner—Herman
Yellin—Dec., 1940.

A "Pull-Swing" Frequency Modulation Sys-
tem for the Amateur—R. Muniz, E.E,
Donald and Warren Qestreicher—Feb.,
1941. [Also March, April and May,
1941.)

Principles of Frequency Modulation—F. L.
Sprayberry—Feb., 1941.

An U.H.F. Receiver for FM and AM—
S. Gordon Taylor—Feb., 1941.

FM Receiver for the Home—L. M. Dez-
ettel—March, 1941.

Principles of Frequency Modulation—Part
2—F. L. Sprayberry—March, 1941.

Principles of Frequency Modulation—Part

3—F. L. Sprayberry—April, 1941.

TELEVISION
ARTICLES

In Post Issues of Radio &
Television

New Portable Television
1940,

10 by 8 1Inch Television Images-~Television
Club, Brooklyn Tech. High School—Cct.,
1940.

Amateur Television Made Practical by New
Image Pickup Tube—Aug., 1940.

A Semi-Portable Television Receiver—R. M.
Horn—Jan., 194!,

Television Travels 190 Miles Over Wires—
Mar., 1941.

Interference Phenomena in Television Re-
ception—Thornton Chew—April, 194].

Pickup—Sept.,

ATTENTION!
SERVICEMEN!'!

Tell the Editors what kind

of articles you want!

Also send along an article
of your own now and then,
describing your “pet ideas”
for War-Time secrvicing.
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WARTIME RADIO REPAIRS
(Contismed from page 591)

Musiin can be used to make a flexible rim.

Voice coils can be replaced by forming
the tracing cloth around a cyhndcr of the
diameter desired. Before ruuung the voice
coil to be replaced, study it carefully as to
number of turns, size of wire, whether it is
bank-wound, smgle-layer, etc. Either cel-
luloid disolved in acetone or collodion can
be used to tack wire.

Open field coils can sometimes be re-
paired by using a small arc-welder to create
a fusing spark internally. This arc will
sometimes weld the open wires or layers of
wires near the break. 315 turns of 14 or 16
wire in the primary and around 100 turns
of like size wire in the secondary of an old
transformer shell will do the trick.

Input transformers can be replaced by
resistance-capacity networks. The number
of circuits available in radio manuals will
enable one to choose a suitable circuit.

If worst comes to worst in II¥ trans-
fornter repairs, one can be eliminated and
a resistance-capacity network substituted. 1f
it be the first II¥ transformer, replace it
with the second, and use a resistance-
capacity network in the second stage.

Volume controls: noisy volume controls
can he repaired by washing off the carbon
residue with capbon tetrachloride, Burned
out volume controls can be replaced with an
old “band” switch. We may have a lot of
band switches on hand. Ah! Suitable taps
are made from a nuinber of series resistors
totaling the value of the original control,
the number of taps conforming with the
number of points of contact on the switch.

Tubes and Resistors of course, are going
to give us trouble as we have no concrete
ileas along this line; we will have to leave
this subject for someone else. Although, in
compensation for a scarcity of tubes and
resistors, circuits can be reduced to smaller
tube complements. So long as the O.P.M.
allows us a rectifier, audio amplifier and an
R. K. tube, they shall have MUSIC—and
NEWS!!

HoMmrr C. Buck,
Detroit, Mich.

————

VOICE COIL RATTLE

In these days of scarcity of materials
and parts it is often necessary to repalr the
old in order to give prompt service. One
of the major service headaches has always
heen speaker rattle caused by a defective
voice coil.

This rattle is often caused by loose turns
on the voice coil mounted on the apex of
the cone. To remedy this, remove the cone
from the speaker and cover the voice coil
winding with a thin coat of clear lacquer
which can be purchased at any paint store.
While this is drying, remove all particles
on the speaker pole picces with a piece of
sticky friction tape. After replacing and
recentering cone it will be found in most
cases that the spcaker performs as well as
new.—Ralph Hunter, C]'af.s'luil N. Y., C-D
Capacitor.

— ————

EMERSON 1941 MODELS

In various makes of Emerson 1941 models
all tubes may be found to check O.K. but
the pilot light fails to light. In some cascs
the lamp may be burned out.

The remedy fouud by the writer was to
replace the 35Z5-GT tube which developed
an open circuit at the pilot light tap of the
filament circuit. A tube tester is not apt to
show this on test but in any event it is
recommended that the 35Z5-GT tube be
replaced with a new one—lewis Kanoy,

Winsion-Salem, N. C. in C-D Capacitor.
RADIO-CRAFT JUNE,
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WRITE FOR CATALOG . ..

SPRAGU

WINNERS

OF THE WORLD’S MOST CONVINCING

AWARD orF MERIT

l.ong ago, Spragve TC Tubular (by-pass) Condensers first won
the World's Most Convincing Award of Merit—and they've
continued fo win it year after year. It isn't a grand prize or blue
ribbon. M's far more convincing than that. It's the continued
first choice preference for Sprague TC's by leading service-
men, engineers, manufacturers and amateurs—men who prefer
TC's, who specify TC's, and who insist on TC's for a wide

variety of jobs—men whose actual field experience helped
ywrite the now-famous TC slogan ""Not a Failure in a Million!"

*SERVICING®

or ask your Sprogue jobber. for g copy describing all
Sprague Condenser types including Atom midget dry electrolytics and fomous Sprogue *
Koolohms = the ‘grectest ‘wire wound resister development in the history of Radio.

TC TUBULARS

‘““NOT A FAILURE IN A MILLION''
SPRAGUE PRODUCTS COMPANY, North Adams, Mass.

FCC RELAXES REGULATIONS FOR STATION OPERATORS

At a meeting of the Federal Communica-
tions Commission held last month at its
offices in Washington, D. C., thc commis-
sion acted on the request of the Defense
Communications Board for further relaxa-
tion of its rules and regulations governing
the requirements for operators of broad-
cast stations—Dby issuing the {ollowing rul-
mg:

“IT APPEARING. That the demand of the
military services for radiotelegraph and radie-
telephonc opcrators has increased as a result of
the war and that such demand has decreased
the number of operators r}lnhﬁcd for operation
of broadcast stations resulting in a shortage of
such operators:

“IT IS ORDERED, That until further or-
der of the Commission. notwithstanding the

rovisions of Section 13.61 of the Commission's

kulcs and Regulations Geverning Commercial
Radio Operators, a broadeast station of any
class, which by rcason of actual inability to
secure the services of an operator or operators
of a higher class could not otherwise be oper-
ated, may be operated by holders of avy class
commercial opcratm license;

1942
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“PROVIDED, HOWFEVER., That all classcs-
of commmercial operator licenses shall Le valid
for the operation of broadcast stations upon
the condition that one or more first-class radio-
telephone operators are employed who shall be
responsible at all times for the technieal opera-
tion of the station and shall make all adjust-
ments of the transmitter equipment other than
minor adjustments which normally are needed
in the daily epcration of a station;

“PROVIDED. FURTHER, That a broad-
cast station may be operated by a holder of a
restricted radiotelephone operafor pernnt only
in the event such permit has been cndorsed
by the Commission to show the operator’s pro-
ficicney in radlolclcphoue theory as ascertained
through examination.

“PROVIDED, FURTHER, That nothing
contained herein shall be construed to relieve
a station licensee of responsihility for the opera-
tion of the station in exact aceordance with the
Rules and Regulations of the Commission; and,

“PROVIDED. FURTHER. That Scction
13.61 of the Commission’s Rules and Regula-
tions Governing Commercial Radio Opcrators
shall remain in full force and effect except as
modified by this order.”
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*SOUND-e

Two-Dimensional

SOUND AND ACOUSTICS

able by radio and audio power amplifier
circuits used in broadcasting or public
address is not yet explored to the limit.
There is considerable room for improve-
ment. Investigation and research is con-
tinually being carried forward with that
ultimate objective of the perfect illusion as
the goal, to present perfectly to a listener
in one place the voice or music heard in a
distant concert hall or theatre.
The Bell Telephone Laboratories have
conducted exhaustive scientific investiga-
tions designed to bring out the details asso-

T HE true fidelity of reproduction attain-

WILLARD MOODY

ciated with reproduction of music in concert
halls, such as Carnegic in New York, so
that music lovers, ever critical of quality,
could be satisfied to hear a symphony orig-
inating in another city and still not lose any
of the thrilling realism and power of a
great. orchestra.* The matter of sterco-
phonic reproduction as applied to the ordi-
nary radio receiver in the liome has not been
~-fully considered. Stereophonic sound and

The drawing shows the relohon between peak power and frequency; also baffle dimensions
for certain frequencies.
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auditory perspective, are terms used to de-
scribe a means of reproduction that gives
the listener a sense of localization or the
illusion of listening to the performance in
the presence of the artists—artists who may
in reality ‘be hundreds of miles away.

DUO-DIMENSIONAL SOUND

The first attempt at stercophonic, or as
we prefer to name it, duo-dimensional
sound, was in 1881, at the Paris Electrical
Exhibition. Telephonc headsets were used.
Amplifiers available atthat time were criide
and unworkable. In conjunction with wide
range of frequency modulation duo-dimen-
sional sound should form an important in-
tegral of a system designed for peak fidel-
ity. In motion picture work, because of the
increased volume range possible in elec-
tronic recording on film, duo-dimensional
sound has found prompt favor as an ad-
vancement in the art. Fantasia a wonderful
motion picture is one example,

Any system of reproduction is based on
the requirement that perfectly flat amplifi-
cation of all frequencies extending from
30 to 15,000 cycles per second is necessary
for truly high fidelity.

The attainment of perfect fidelity elec-
trically is today a practical reality and pre-
diction of freqnency response of an ampli-
fier or transmitter is a definite science ‘of
known laws and principles. But now re-
search should be instituted to determine if
any further acoustic contributions are pos-
sible. The economic question will determine
the amount of work done in the case of the
home receiver, but with defense cutﬁng
down quantity ‘there is a likelihood that
gualtty will come to the fore. Receivers will
be fewer but better, in anticipation of nor-
mal times yet to come. o

ACOUSTIC CONDITIONS ARE GOYERNED
BY SOUND POWER

The maximum pecak power delivered by
an orchestra is concentrated in the region
between 250 and 500 cycles per second. It
is here that the loud-speaker and cabinet
of a home radio receiver, or any other re-
producer, must withstand a sudden volume
pressure. In certain receivers, if an audio
oscillator be varied from 30 to 500 cycles,
the parts of the dial or the chassis tuner
may be found to vibrate and rattle at their
natural mechanical frequency, causing noise
on strong passages. Cabinet resonance may
also take place at 15 to 20 cycles, depending
on construction, and hinges or loose doors
that ordinarily appear solid may vibrate
Ruggedness and good wood in a cabinet are
just as essential for really fine reproduction,
as good wood is essential to the tone of a
fine violin or piano.

In certain instances, where for example a
serviceman in his shop has two radio re-
ceivers playing at the same time, it will be
noticed that there is, in effect, a sensible
time lag between the sound issuing from the
loudspeaker of one set and the sound from
the sccond set. There is an “echo” effect.
That, in short, is stereophonic sound repro-
duction. There are two ways that such
cchoes may be produced, clectrically and
acoustically: If sound is projected from the
front of a loudspeaker in a fairly large
room, with blank walls, the initial sound
impulse will come directly to the cars of
the listener and the second sound impulse
will arrive a split second later, depending
on the amount of time that it took the

JUNE, 1942
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original sound to pass to the blank reflecting
wall and be sent back as a reverberation.
That is the acoustic form of echo cffect or
duo-dimensional sound.

An clectrical equivalent may be generated
by fceding a signal into two amplifiers, one
amplifier having an appreciably different
transit time than the other. By this means
the reproducer of the one amplifier will
have an output at a certain instant, that is
a split second later in striking the ear than
the first amplifier’s output. This is, in short,
time delay introduced electrically. The re-
alistic "effect of this may be experienced
most simply by placing two radio receivers
at a distance in the same hearing range.
Tuning both scts to the same program, and
being scated at one receiver, there will be
a time lag between the hearing of the sound
coming from the mnearest set, and the ré-
ception of the sound coming from the sec-
ond set.

A brief technical explanation of time
delay is given by Terman in his valuable
book entitled Radio Engineering, pages 759
and 760, 2nd edition.

FIDELITY AND TONE CONTROL ARE
INSEPARABLE

The use of tone control for bass boost
and treble hoost is essential in order to
correct for the acoustic differences between
locations in which the receiver may be
placed. Another consideration is background
noise of the location. Masking of the higher
pitched sounds may occur 1f the noise is
appreciable. A tone control is necessary to
bring up the highs or the lows under cer-
tain conditions. Volume control compensa-
tion also is indicated. To a certain extent
duo-dimensional sound overcomes these dif-
ficulties, particularly if onc loudspeaker is
placed away from the radio recciver proper
and sound fromn two sources is provided.

The reverberation time -of a room is es-
tablished by the volume and character of
the confining walls. A room of great vol-
ume, such as a concert hall, or theatre, may
have a time delay rate for sound decay that
will approximate several seconds duration.
On the other hand, becausec of the relatively
small dimensions of the rooms of an aver-
age home, the time ratec will be extremely
short, particularly where there is much
furniture or other sound absorbing material
in the room. Acoustics may be improved
gencrally by using heavy rugs on the floor,
for example, so that sound will be readily
absorbed and reflections reduced. In some
instances, where duo-dimensional sound 1s
wanted, a room without furnishings, except
for bare necessities, will be instrumental in
producing a proncunced reverberation time
or acoustic echo. Perhaps that's why so
many people like to whistle or sing when
taking a bath or shower. The hard, reflect-
ing walls of the bathroom make the sound
resonate better than it would in an ordinary
room or outdoors.

An automobile radio is another .example
of reverberation effect; the relatively small
dimensions of the car interior, especially
with windows closed, makes the radio have
a depth and richness that are especially
pleasant.

In view of the above facts, duo-dimen-
sional sound offers great promise. Experi-
mentation with time delay circuits will
probably receive great impetus in the im-
mediate- future.

Also see Proc. LR.E. July, 1941, Acoustic Phe-
nomensa, Wolf.

*Auditory Perspective, Engineering,
January. 1934,

*Auditory Perspective, Bell System Technical
Journal, April, 1934.

Stereophonic Sound, Electronics, May, 1940 and
Fantasound, March, 1941.

Radio Service Dealer, December, 1940, Stereo-
phoni¢ Sound, Cowan Co., N.Y.C. ’

Electrical

RADIO-CRAFT for JUNE,

TIMELY SUGGESTION TO YOUR
CUSTOMERS ON CARE OF SETS

With the end of radio production at hand,
the Consumer Division, Office of Price Ad-
ministration, issued the following sugges-
tions to the public for the proper care of
home radios:

Make sure that the radio is not placed
with its back flat against the wall. Tubes,
transformers, and resisters heat up, and
free circulation of air is required to pre-
vent, overheating. Leave an inch or so be-
tween the cabinet and wall, .

‘Check the set’s electric cord and plug.
The plug should fit firmly into the wall
socket and the wires leading to it should
be intact.

Check conuections also on nearby clec-
trical appliances and lamps. Loocse connec-
tions on nearby gadgets cause static. Some-
times moving a nearby appliance or lamp
farther away will help reception.

1f the radio crackles, check the acrial
and ground wires to determine whether
they are broken in any place or are rubbing
against other wires or trees or metals.

1f you have not set up a ground connec-
tion and your radio is raucous, fix one up
by connecting a wire from your radio's
ground post to a water or stcam pipe. Do
not usc your gas pipe as a ground.

If you have an outside aerial, make sure
that it is equipped with a lightning arrester.
Even small “static discharges”—not light-
ning—may ruin a sct unless they are by-
passcd by the arrester.

Check the set's tubes, to see that they fit
firmly in their sockets. Occasionally what
may scem to he ‘a bad tube is merely a good
tube that is fitted loosely into its socket.

Clean the dust out of your set often. A
hand vacuum cleaner will help.

If your radio’s performance is unsatis-
factory and none of these home adjustments
help, it's time to call in the repairman.

These points should be observed :

Call in a repairman from-a reputable
radio dealer—one with whom you are ac-
quainted, if possible.

Tnsist that he fix the set at your home.
Reliable service shops have portable testing
and repair equipment for home calls.

If the serviceman insists on carrying the
set to the shop, persuade him to give you
an inventory of the adjustments he thinks
will be necessary, and request the return of
old parts which he finds necessary to re-
place.—The C-D Capacitor.

CHEAP ENDLESS DIAL BELTS

Dial belts, as most any radio repair man
knows, are hard to stock because of the

fact that most every set using one must

have a belt to fit it, and a universal replace-
ment is hardly possible. I've used this
kink several times in the past and it worked
very well.

At the 5 and 10 pick up a couple of pairs
of shoe laces, about 28 inches long, of the
small type that is used in men’s oxfords.
Clip onc of the tips off close and since this
leaves a hollow tube, the other end can be
worked inside like a snake swallowing its
tail. Work the tip up into the string till
it is almost tight cnough to fit the drive
pulleys, then work the tip out through the
side through the mesh, and pull it up to the
proper length, then elip this tip off also.
With a needle and good stout thread take
a few stitches through the ends of the
string which prevents it from slipping out
again. Then you have a good stout endless
belt, which has no knots and works very
smoothly. —Happy Kingsland.
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WEBSTER RECORDER
AND PLAYBACK ASSEMBLY

Plays records up to 12° dla. Cuts tecords up to 107 dia.
outslde-in at 110 1lnes por inch. 78 RPM inductlon type
motor employa an internal tim-drivo to the turntablo.

Assembly Includes 107 turntablo, motor, cutting moch-
aniam, ceystal cutting head. 1% ounce low-prossure
erystal plekup. Completo unit with caso and Astatlo
microphone. Wt 23 lbs. Slz0 16"x13"x0”, " For 110¥.
60 cycles. Dlagram furnished for Ampllfier Cohnection.
NOTE: Shoutld sou want to purchaso the above unlls
scparalely. your Drices will pe as follows: .

Webster Rocording Unit only
f

ABE ssssscs st aasssannesnrann
Mierophono

Cutllng Transformor .. ‘- .
Positivety no C'O.0. shipments made, -:;los' order is

accompanicd by a deposit of at least 259%.
All prices F:D.B. Chicago

ARROW RADIO CO.

Div. 542. 800 to 910 Jacksen Bivd.. Chicago. Illlnol}

New Direct-Coupled FM - AM

AMPLIFIER MANUAL

By A. C. SHANEY ‘s

Chief Engineer, Amplificr Co. cf Americn
For the Layman, Serviceman
Recordist and Engineer

Regrardless of whether you are interested Ln the finest
type of phonegraph rceproduction. hikh fidelity recording,
gound-on-flm applicalions, FM or AM proframs, you wiil
find invaluable information in this practical handbook.
writlen by the leading Cxponent of direct-couried am-
plificrs whe has apcnt more than 10 yecars Improving apd
perfocting the famous Loftin-Whiwe circult. )
Explains the theory and practical application oft
Variablo Speed Non-Overloading Push-Pull Expansibn
Non-Froquency Olscriminating Seratch  Suppression|
Pull-Push Balanced Direct-Coupled Amplification
Push-Pull High-Frequency Egualization
Push-Puli_ Low- Frequency Edqualization
Push-Pull Volume Compression
Automatie Volume Limitation
Automatic Volume Controd
Calibrated V.U. Indicator {
Audlo Spectrum Control !
Remote Control !

If you are interesteda in the latest audlo devetopments,

you can‘t afford to be wlithout this complete oomplluugn

of authentic articles on Direct-Coupled AmpIlLhicra. 2

Pages BYa® x 11” Over 100 dingroms and Llllustrations.
Priced to Cover Cost of

Printing and Mailing ZSC
Send Stamps or Coin

AMPLIFIER CO. of AMERICA

17 WEST 20TH 8T. NEW YORK. N. Y.

(¥ NEW CATALOG

OF SOUND AMPLIFYING SYSTEMS

AUDIOGRAPH Sound Systems represent the
latest in Public Address equipment—a com-
plete line plus pre-tested accessories.

NEW LOWER PRICES

Outstanding quality and performance at
prices that help you meet any competition.

WRITE FOR YOUR FREE COPY
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An Inexpensive

BASS AND TREBLE BOOSTER

bass boosters have been presented in
various radio publications. The fact
that the auxiliary cquipment associ-
ated with the amplificr is not perfect makes
corrective devices necessary if a higher
degree of fidelity 1 1s to be attained. Even a
perfect amplifier is incapable of giving
good results if :the speaker which 1t oper-
ates has a podr response characteristic. The
general tendcncy even in good speakers, is
for a dropping’ oE of thei response at the
lower as well as the htgher frequencies.
This p.n'tlcular boostcr 1s being used with
a very mcxpenqwc onggraph pickup,
which also isiléss rcspdhswe to. the higher
and lower fréqueiicies, To,c (CYrIe cct for these
undesirable chdractenstncs gt is necessary

a GREAT many designs for amplifier

i S

CARL A. HELBER

to introduce a circuit which will attenuate
the middle band of frequencies more than
the lowest and highest {frequencies.

One of the simplest methods of attenuat-
ing the middle and high frequencies, thus
obtaunng a greater low frequency response,
1s to shunt the input terminals of the am-
plifier with a condens¢r- resistor arrangement
as shown in Fig. 1. As the input frequency
increases, the impedance -of the condenser
decreases and more and more of the input
voltage appears across resistor “R” where
it cannot be used. The characteristic curve,
Fig. 2, shows that hardly any of the frc-
quencies greater than 3000 cycles will be
present in the output of the circuit, at least
they will be attenuated so greatly that they
will not be heard. The ratio of the output

Y to input voltage (a
measure of the re-

.
g

E

sponse) is given-by

i ’ the relation

EJ/E =

' X/ VREEXZ,
7B R wlhiere Xe= Ymnic

(C in farads). When
R is equal to 10,000

h-n-—-gﬂ —d
=AW=

-ohms and C is equal
to 0.1 mf, the re-
sponse is.as shown in

Fig.'2.. The response

at 10,000 [ cycles is

T 2 less than one fifticth
/'-1_9- of the response at 30

cycles. It is interest-
ing to note that the

voltage across the re-
sistor increases as the

‘\

.-l ‘ ' 1\

frequency increases,
whereas the voltage

20 /00 }C}equencylooo

across the condenser
decrcases with an in-

—~—
.

JOOOO
crease in {requency.

I~ T
N

O
@ O

onse
@)
o

=
»

N E; Fig3

A
MW T Fig. 2 also shows a

R2 graph of the voltage
appearing across the
Eo resistor. The  value

T

equal to

l i Eo/E: is in this case

Pl
o
N

/.

R/VRZH XA

The disadvantage of

20 /OO Freguency 1000 Q0

this high frequency
attenuator circuit is

that the higher fre-

quencies are almost
entirely cut-out.

A more desirable
characteristic would

LY he one that would

causc the response to
- decrease to some

’

O L

minimum’ value with
an increase in fre-

G T

AAA

20 /OO Freguency /000

quency so that the

JO0O00| high frequencies

LA

R

4»-—_1’7_1 —=0

Ra
- e

f ’ The
charts. and diagrams
Eo show how to improve

l the performance of an

audic . amplifier, by

Fig 4

making a few simple
,- changes in the circuits.
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accompanying

“than

would not be eliminated entirely. The
circuit in Fig. 3 shows a- very simple
method of accomplishing this characteristic.
In this circuit, resistor R: is deliberately
connected in serics with condenser C so that
even if the impedance of the condenser did
approach zero at high frequencies, the re-
sponse (Eo/E:) could not fall below the
value R./R=4- R,. This fact cap be seen
more readily if the circuit is considered as
a voltage divider with a variable impedance.
Resistances Ry and R: present an essentially
constant impedance at all frequencics where-
as “C” presents a decreasing impedance
with an increasing frequency. The output
impedance will then be the sum of the im-
pedances of “C” and R; and thus cannot fafl
below a minimum value of R. Since very
little current- is present in the attenuator
circuit, Eo/E; will.be equal to the impedance
of the output circuit divided by the total
mmpedance of the whole circuit. Fig. 3 also
shows an actual response curve of this cir-
cuit. The mathematical solution is more
complex than the solution of the simple cir-
cuit shown i1 Fig. 1 and the curve was
obtained by actual measurements of the outt
put and input-voltages. A !
This circuit works quite well as a’ bas$
booster but causes:no high frequency booﬁt*
ing. By shunting & condenser ‘across*R; 'in
Fig. 3 the response characteristic ‘can h¢
made_ to risc .at.both ends because of. in+
creasing amounts . of voltage which ar?
shunted around Ri as the f1npedance o
C: decreases  with increasing “frequency
Flg 4 shows this circuit and the correspond
ing response curve. J (U E
In practice the input terminals ate: con:
nected to the p}lonograph p1ckup and” the
output terminaly to, the amplifier ‘input. The
circuit constants aciuaﬂ_y being. used-at press
ent are [R;'=250,000," R.= 25,000, C, =
006 mf., and G = 001 mf; Thcsc constants
give. just ‘ahout the. same curve:as is shown
n Fig. 4:but arc; better su:tcd ito the high
input impedance: requlremcnts ‘of the. crystal
pickup.” The characteristics. 'of ;. the booster
can be vhried to suit ‘individual nceds by
changing either C, or C: or both: The values
given above serve 1dm|rably for the outfit
on which!th¢ booster i is being“used.’ g

The volume control for the ampl:ﬁcr is il
the crystal ciréuit as shO\vn in I'1g S and
because of the not' too small’ “shuriting
capacity of the leads, the higher frequencies
arc greatly attenuated. This fault is correct-
c¢d by connecting a variable resistance and
fixed condenser across points A and B as
shown. This arrangement adds as much of
the high frequency voltage as is necessary
for satisfactory sound production by shunt-
miz some of it around the upper part of the
volume control. The variable resistance R
controls the amount of the higher fre-
quencies which will be added.

Although extremely simple, this circuit
has worked wonders on an incxpensive
phonograph outfit. Even rccords which are
sadly lacking in both bass and trcble pas-
sages are made more brilliant and lifelike.
Whereas before adding the corrective cir:
cuit, organ records lacked the full majesti¢
Qualmes of which the organ is capable,
they are now more realistic and excxtmg
cver. ;

JUNE, 1942
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A COMPLETE P.A. SYSTEM

Part 2—Concluded from Last Issue

RICARDO MUNIZ, E.E., and ROBERT J. BERGEMANN, JR.
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Dimensions of the cabinet
for the portable P.A, sys-
tem and loud-speaker are
given in the above drawing.

S explained in Part I of this article
A which appeared in the May number,

page 534, this portable P.A. system

will appecal to the average experi-
menter and set constructor. Servicemen will
find this article worth saving also, together
with the complete wiring diagram given on
Page 535 of the May number. This portable
P.A. set will be found to “fill the bill” for
many special P.A. requirements. Also the
set may be built from spare parts and is
so flexible in its design, that odd parts can
be fitted in very nicely withdut losing the

benefits of the design.
RADIO-CRAFT

for JUN-E,

MAIN “CASE"

The unique chass:s mounting is easily
; plywoad for the pan-
cls, top'and bottom. Drill all panel holes be-
fore mounting the pancls. Use No. 20 gauge
galvanized iron for the various chassis.
Unless the constructor has had some ex-
it might: be
advisable to have a tin- smlth cut the shect
to size and bend it in “brake.” The handy
constructor however will find it unneces-
sary to resort to this unless it suits his
convenicence. It is not difficult to cut sheet
metal with a cheap pair of “tin-snips” and
a brake can ‘be ‘made from odd scraps to be

duplicated. Use 14"

pericnce with sheet metal,

1942
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It is more convenient to drill holes in the
before
course holes can Dhe drilled even after the
chassis are mounted in the CASE, but
this is not advisable.

When the panels and chassis have been
assembled, use shellac as a filler for the
wood and paint on top of this with any
desired color. Cream cnamel and black (for
the trim) werc used on the unit jllustrated.
This gives a very snappy appecarance and
yet gives a rugged finish. It does not scul’f

bending them up. Of
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MILLES ) AN EQUALIZER

GUARANTEED IN ABSOLUTE PERFECT

MECHANICAL AND ELECTRICAL CONDI-
TION, ALTHOUGH SLIGHTLY USED.

Photo shows 30 watt
ampl. #1044

W. W. BLAIR

tial that high fidelity standards are kept, where he was losing the “highs.” He was
however there are always the “Bugs’’ to ready to give up—at least he had that “Who
be excluded from any system. I recall shot John” expression on his face, so I
the recording apparatus owned by a friend thought I might take a chance and open my
of mine. He was very well educated along big trap with, “Why don't you incorporate
" R.F. fines but tacked sufficicnt training in  an equalizer in the circuit?”
the AF. field. He had built an amplifier for
use with his recording apparatus, when he

INbroadcasting and recording it is essen- db level at 7000. This definitely proved

Ail ampl. shipped “Gee whiz, I don't have room on the

: 3 chassis for one of those weird gadgets,” he
Ready to operate ran a curve on it and it proved to be flat h ful H ﬁ dg v

# 102A—12 WATT PUSH.PULL 2A3 AMPLIFIER ithin % db from 30 to 12,000 cycles. Being commented mournfully, He had always
Frequoncy response plus or minus 2DB. from 30 to WIVIHIY 72 1 . 4 D been one of those boys who liked to build a
Toino0 (CDS. brss and treblo boost. Inpite for phono proud of his amplifier, he proceeded to con- ;4% 1o superhet in a coffec can! I pro-

i radlo tuner. Outp mpodance ) S 5 ! t {
Ehmsto P, or Electro-Dynamie ispdnkers, suﬁpalc‘jor nect it to his recorder. ’lélée ﬁrs:_ r;:]cmd \\lJ:\s ceeded to look over the amplifier and dis-
cid current for one or two 2500 olin spoaker fioids. M o
An excollent smpllfer for FM o ro- 18 45 cut, and bcmg_vcry Cl?" ) ent of the results, v ired that he had a 6SC7 dual triode unit
cs%r:d!;g'\mcnm Tubes for elther # 102 or 318. i 1‘)llaycd Uil etz afd* b . tube hooked cascade as a voltage amplifier.
#1024, 157, 1~56, 2—248, '1—523 $L.73 i The music o“?sigl saerl clll'tc (\)vnas v:;;(c) This was followed by a 6C5 and a pair of
#102—12 WATT PUSH-PULL 243 AmPLIFIER f| there were no  higns. i 6F6's which were connected push-pull; this
Same as above. hut with T T stal pitk-up. H 111 . d T
S eate furiished Trec 10 €hange wilt over 10 thess a very noticeable turntable rumble which =y ipe extent of the amplifiecr. The chassis
e . was recorded. My friend started to tear f full f thing. Th
To be used with one or two 2500 ohm dynamlc speak- was solidly full, no room for anything. e

4 3 : i ;
ers 16 oin volce coll. May be chansed over to use his hair, and I don't blame him a bit. old bean snapped, and, bekieve it or not, I

Viataaber. Jopue ok mamuelle plo Q7 He suddenly realized that he had neglected got an idea. He could replace the 6C5 with
Shipping Weight 25 Iba. for cithor of above checking quite a few things. He got hold another 6SC7. and with a couple of small.

of the instructions which came with the

I"'°3A—29 WATT PUSH-PULL 6L6 AMPLIFIER || cutiing head, which by the way was one of
Tor ‘oo eryene o seat 0n dymamic microphane. Inout 14 those super bargain jobs. Upon reading We got our skulls together and worked
tong conirol.  Prequency responto 30° to 10,000 |1 them carefully he discovered that the re- out a circuit and you can sce was the
Elocirle. Dynamle spenkors. supplles feld o o o sponse of the cutting head was flat within outcome; it worked so swell-clegant that
cnrrent for one or two 2500 olums sponkorsls 95 2 db from 60 to 3500 cycles: then the re- we thought there were others who could

fields. . .
Bet_of Matehed Tubes: 1—GSF5, 1—T6, sponse tapcred off gradually to a minus 8 use it.

1—GAB, 2-6L6, 1—523 . o oenrerornnr. $2.29

qfnw:‘;?bo\:YATlLlPl:{ShH-PuLL 6L6 AMPLIFIER teat)
and crystal nﬁcrmmc:;\el. usuc"h:x‘:.ﬁg ?&r:’l-{;‘;:il }’lfr.‘:vl.-‘ut:; This diagram shows how the revamped amplifier was made to provide necessary equalization. The text

change unit over to theése stages. e your recordi equipment.
To be used with ono or N;u 2300 ohm dynamle gy help fpgu' fo parore ed Hi) S

8Peakers 16 ohm volce coli. May be changed over to
use P.M. speakers. Input. for magnetio 9
pickup. Variable tone control. $ .85

chokes he would have a swell equalizer.

200
Sot of DMatched Tubes: 2—G —6
1=76. 1673 ... e 1S LM% giie Ohms,
Shipping Weight 24 Iba. for either of above M

£104A—30 WATT PUSH-PULL 616 AMPLIFIER
Input for two crystal. dynamic or voloelty microphenes
individually controlled. Input for cryatal or high
impedance phono pick-up. Full range tono control.
Frtoquency response 30 to 10,000 CPS. Output {m-
pedance 2.6, 3.2,4.5.3.8 and 16 chmsa to P.M.or Eloctro-
Dynamie speakers. supniies fleld current

for onc or Lwo 2500 ohin speaker ﬂelgs. $2|.45
Bet of Matched Tubes: 2—6SF5, 1—&C6,

166, 2618, 1—BZ3. ..o\ oren e $2.80

#104—30 WATT PUSH-PULL 6L6 AMPLIFIER
Bame as fibove. hut without stages of crystal pick-up
and crystal, dymamic or Velocity Microphone. Schematic
furnlshed free to change unli over to these BLages.
Has input for magnetic pickup. volumo control.
variable tone control. Supplles flold current to one

or two 2500 ohm dynanic speokers, output im
pedance 2.6, 3.2. 4. 5.3, 8, end 16 ohms. Full 30 E 50000
watts output. $‘ 2 Os <
g e e, e gy ’
Shipping Wcight 26 lba. for either of above
All Amplificrs Less Tubcs & Speakers. 0 /-OW e
e | pS 8
JENSEN 10 INCH ’ 300 }
ELECTRO-DYNAMIC 4 Hys
SPERKER
2500 OAM
FIELD
16 OAM
VOICE-COIL 2000
EacH  $2.95 Ohms
Shipping Weight 7 lbs. g

ORDERS SHIPPED SAME DAY AS RECEIVED.
All goods are sent Express collect §f no money for
Parcel Post is iIncluded in remittance. -Customers in
Foreign countries are requested to remit In U. S,
Currency or Intcrnational Money Orders and include 8
enough maney to ship goods prepaid. Order from this ad. /

MWWWW———— 8+

25% doposit req:_ti'red on all C.O.D, orders. - MF -
PEERLESS RADIO I I
AND SOUND CORP. - b
11 So. Desplaines St Dept. 642 CHICAGO, ILL. " !
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4 New Ty/aq oj Service Manual!
RADIO CIRCUIT MANUAL - 1941

The only EDITED manual
Ever Published !

DIRECTORY OF RECEIVERS MANUFAC-
TURED IN 1940 AND UP TO JUNE, 1941

MORE INFORMATION IN HALF THE
NUMBER OF PAGES

The valuo of & servico manual Is measured not by the number of pages
but by the amount of uscful information. Thus, in only 736 pages this
Radio Clreuit 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-essentlal
data and editing the balance; by listing only those receivers whith the
Bervice Englncer 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 nrf?:eduro
and a clear understanding of the actual requirements of the Service Epgi-
nesr. There is no ‘‘dead weight'" [nfermation to add bulk to this Manual,
Every word counts. Every minute of reading tims Is well spent. *

OUTSTANDING FEATURES

® Contains data oh more than 1800 receiver models!—more than any
other radio servics manval.

® Only 736 pages!—less than half the bulk of any ether manual
and more than 1/3 lighter. 2.

@ AIl Informatlon Is EDITED }—all non-essentiat data deleted and
n;a' j?lemum checked and corrclated with the schematles and
sketehes. '

@ 40% larger page permits listing of ail Information on ore- page.
(A few unavoidahle cases excepted.) i

@ LF. peaks for all superhet circuits are boldly displayed In biack
boxes;—none missing, all accurate.

® No space wasted on commurications and export recslvers, ampli-
flers, electronic musleal Instrumants, at¢.—a (00% Service Engi-
neer's Manual.

A “CUSTOM-TAILORED” MANUAL
.THE OLD TYPE MANUALS—Bulky, FOR SERVICE ENGINEERS L
«— heavy, hard o handle, space cOnsum-

ing, less USEFUL data despite greater Here, at last, is a Service Manual deliberately PLANNED for the Service
number of pages. Engineer, Instcad of a mere hodge-podge colicction of service data, as
manuals have becen in the past, this RADIO CIRCUIT MANUAL is an
orderly compilation of essential radio diagrams and service information,
carefully edited and uniformly Dresented for the maximum convenience of
P the busy Service Engineer. All time-consuming, non-essential data have been
wecded out, and the remaining information, vitally important to the rapid
] and efficient servicing of modern radio reccivers, has heen laid out in a
o logical, easy-reading style which cuts time from the day's work. Becaase of
N ¢ - ey this and other features which are self-evident upon first observation, it has
s IJ»‘ been possibic to list all information Dpertaining to a given model on a
ot e single page.
In 736 pages this Manual presents esacntial service data on over 1800 receiver
models ;—more than any other existing eectvice manual on the market !

\ , ONLY ONE MANUAL PER YEAR!

0 NEW MANUAL~—Lighter, com- > The new technique used in compiling this RADIO CIRCUIT MANUAL—
“li'l? easy to handle. tni:ucs naI: as 1941 makes it possible to include in a single book all the new receiver
much room on the shelf. more USEFUL - models which the radio industry can produce in a single year. This factor
Information despito fower number of alone rePresents an important saving to all Service Engineers.

Pages.

MANUALS NOW READY! ORDER YOUR MANUAL A PERMANENT
frmeencesssccsc-vana=a-===~  |[MMEDIATELY — NOW!/! INSTITUTION

3 RADCRAFT PUBLICATIONS, IN(\:(.. -

25 West Broadway, New York. N [ ] Got directly us by filling out q 1 C— 3
» g your copy directly from us by filling ou L This Radio Circuit Manual—1941 is NOT & anCs
§ Gentlemen: Enclosed find my remlttance of $10.00. for B e Amaling e convenicnt] couronl lsheeoial ONLY time proposition. Nczt year thers will be &
hich d . POSTPAID f the RADIO A 9 b4 Radio Circuit Manual—1942, the following Yaar,
w send mo . my copy o distributor.
n nitel ch er
[} CIRCUIT N 9 1943 and sa on indefinitcly—cach Manual bett:
(] R MANUAL—1941. 1 736 pages; size 135/3 % 1044 % 2 in. thick; than the other as new methods are worked cut
loose “Icaf, leatheroid-cavered stiff binderi nok - for expcditing and simplifying the work of the
B \Name miindidnlic e TR e bl Feiiei-. g weight 632 fbs, =————  practicing Servico Enginecr,
1
AAATOSS  [naievs b dimy o b, s oo b k8 i b @ Sl « 1 1
: C 1 ¥
) bbb i 4w TS ADCRAFT PUBLICATIONS, INC
e RC-6-42 : R f J »
[ ] (Send remlitlanco in form of check or money
1

PNl e LRI KR - 25 WEST BROADWAY NEW YORK, N. Y.
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*EXPERIMENTERS®

“"MAGIC-EYE" Indicators
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Several improved methods are hore dia-

grammed and explained for the use of "magic-
oye" tubes as indicetors.

612

for Measurements
G. A. HAY, B.Sc.

has been widely used as a nufl indicator

in bridges and other laboratory gear in

which measurements depend on a cur-
rent balance. It will give a clear visual in-
dication of a change of about 0.1 voit D.C.
with a very high input impedance, and has
the additional advantages of lack of inertia
and—most important to the private experi-
menter—cheapness and robustness.

It occurred to the author that if this sen-
sitivity could be mc:eased substantially, the
use of the “magic eye” would be extended
considerably. As a result of some work
undertaken with this end in view, the sensi-
tivity has been increased about ten times
with little additional apparatus, and more
than a hundred times with some extra com-
plication.

The principle underlying the arrangement
giving the ten times increase is illustrated
in Fig. 1. It is well known that the inclusion
of an un-bypassed cathode resistor in a
normal stage of amplification results in
degencration or megative feed-back, with
FCSU“aUt dCCI"CZlSC m gam ill](l mcrcase m
stability. This is due to the actiowr of a
single’ tube in introducing a 180 deg. phase
shift. The tuning indicator, however, is
the equivalent of two triodes in series or
cascade, and therefore the plate current of
the second stage (i. e. the target current),
is 360 deg. out of phase with the grid volt-
age on the first triode; in other words, the
two are in phase. The cathode current is
the sum of the triode and target currents,
and as the latter predominates, the cathodc
current is also in phase with the grid volt-
age, and an increasc in the negative grid
voltage will therefore result in an increase
in the cathode current.

If we now place a cathode resistance in
circuit, as in Fig. 1, feed-back will be ob-
tained which is in phase with the input, and
ragwwmlwn will result, giving rise to in-
creased gam and decreased stability.

In order to investigate this effect experi-
mentally, the circuit shown in Fig. 2 was
set up. R1 and Cl form a filter which will
prevent the passage of alternating potentials
to the grid in subsequent applications. R2 is
the cathode feed-back resistance: as this
gives an initial negative grid bias E, which
is excessive, it is necessary to take the
cathode return to a point negative to the
grid circuit. This scmi-variable potential
E2 (controlled by R4) opposes E1 and thus
it i1s possible to work the tube at any initial
grid bias required. In addition to the initial
value, extra negative potential as indicated
by V'is available from R3 for measurement
purposes, slide-back voltage, ctc.

In estimating the scnsitivity, the target
current was taken as a measurc of the
shadow angle, maximum and minimum
shadow corresponding to currents of (.42
and 0.9 ma. respectively. In addition, in the
particular tube used, a Mullard (English)
EM]1, there were two marks on the target
itself which served as rcference marks;
thus avoiding the parallax inevitable with
markings on the glass envclopc and making
possible a very precise setting.

Fig. 3 shows the increased sensitivity ob-
tained with R2 set to 5,400 ohms, the points
marked “high” and “low” in Fig. 2 being
connected together. As expected, increas-
ing the value of R2 gives continuously in-

THE cathode-ray tuning indicator tube

RADIO-CRAFT
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creasing sensitivity up to a certain point,
when backlash and mstabllxty occur. At
this 1)omt the increase in gam 1s about fifty
times. It is therefore unwise to attempt- an
increase of more than ten tiines on account
of the difficulty of adjustment and the effect
of supply voltage fuctuations, etc. With
the 5,400-ohm cathode resistor, a definite
movement of the shadow was obtained for
a grid voltage change of =5 v, as com-
pared with =50 mv for the indicator used
in the normal way. This was obtained with
complete stability. and lack of zero shift,
without a regulated high-tension supply.

The indicator used in the manner de-
scribed has been used in various pieces of
laboratory equipinent, of which two of the
most useful have been a slide-back diode
tube voltmeter and a “megohmmeter.”

Various designs for diode tube voltmeters
operating under slide-back conditions have
appeared, but, to the writer’s knowledge,
all have involved the use of an extra tube
to attain the required sensitivity in adjust-
ment. With the above form of indicator,
this complication becomes unnecessary, and
hence a very simple circuit will suffice.

This, as finally evolved, is shown in Fig. 4.
It will be seen that the null indicator is a
duplicate of Fig. 2, while a series diode cir-
cuit has been added to act as a rectifier,
the tube used being a Mullard (English)
EASO television diode. The rectified-current!
through this is detected by causing it to
develop a .[)o_tg|_1tia] difference across.; a
10,000-chin resistor R, shunted by a con-
denser C of 0.01 mf. At first the test leads
are short-circuited, and the shadow adjusted
to a reference point by using R4. The un-
known vyoltage is then applied, and the
slide-back voltage increased by means ‘of
R3 until the shadow returns to zero, when
V indicates the pealk value of the voltage,

In practice, errors ~occur, due to the
curvature of the diode characteristic. Ac~
tually, as the calibration curve of the in-
strument shows (Fig. 5), the slide-back
voltage is a true measurc 6f the peak value
for voltages above 1 voit peak. Below this
the meter nceds calibrating, and the mini-
mum readable voltage "is about 0.1 volt,
which is quite satisfactory for normal use.
The upper limit of voltage is restricted hy
ithe ‘maximum permissible diode plate volt-
‘agc—in this ‘case 50.

Calibration was donc at 50 cycles “per
second’ There is no reason to suppose that
this will not hold up to quite high frequens
cies; the errors involved in using the peak
diode voltmeter at ultra-high - frequencies
have been previously dealt with (E. C. S.
Megaw, Wireless Engineer, 1936) [Lon-
don]. In any ‘case, if the diode is made into
the form of a probe with an extra 100
mmf. silvered ceramic or mica bypass con-
denser, little trouble will be experienced
with it on any normal frequency.

The main disadvantage of the diode volt-
meter is its extremely low input impedance
on part of the positive half-cycle, thus tak-
ing power from the circuit under examina-
tion. The impedance consists of a resist-
ance in parallel with a capacitive reactance.
The latter is of the order of 5-8 mmf., and
is, therefore, negligible at audio frequen-
cies, while at radio frequencies it usually
forms part of a tuned circuit. The resistance
component is given approximately by the
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relation: Rz equals R divided by 2, and
thus will be about 5,000 ohms. Rough
measurement of this at 50 cycles per second
gave an average value of 4,000 ohms, which
is in reasonable agreement with theory.

When using the indicator as a D.C. volt-
meter its input resistance is infinite; it can
therefore be used for the measurement of
very high resistances.

In Fig. 6 (a) R is a standard high re-
sistance connected between the high and
low input terminals of Fig. 2. The unknown
resistance X' is connected between "high”
and a source of positive potential of 100 V,
which may be a tapping on the main po-
tential divider.

The two resistances, R and X, therefore
form a potential divider across which a
voltage of 100 is applied. The voltage E
appearing across the standard 1s then meas-
ured. It is apparent that X over R equals
100 minus E, divided by E; and further,
that X cquals 100 minus E, divided by E,
then multiplied by R. \

If we assume R to be 10,000 ohms, and
the measurable voltage range 0.1 to 100
volts (actually greater in the case of D.C.}),
X ranges from zero to ten million ohms.

If now X and R are interchanged, as
in Fig, 6 (b), X equals E-over 100 minus E,
multiplied by R,, and X ranges from 10,000
ohms to infinity. This represents a very
satisfactory range for rough testing. Insula-
tion of the various leads 1s important, and
for this reason it is perhaps unwise to at-
tempt any switching, but to use some scheme
of link connections on terminals supported
on mica. No trouble has been experienced
from the fact that the EMI1 grid terminal
is on the base instcad of a top cap. The
1,000-ohm resistor in the indicator unit
Iimits the flow of grid current at high posi-
tive potentials.

This form of megohmmeter has been
used with success in a variety of measure-
ments. Different ranges can be covered, of
course, by using diffcrent standard resist-
ances,

While the above principles have been
treated in rather a general manner, it is
hoped that an opportunity will occur in
the future to describe a laboratory test in-
strument embodying these ideas, and capable
of doing practically anything in the way
of gencral testing. — Courtesy WIRELESS
WorLp, London.

e ——————

LOCATING PLANES BY
RADIO WAVES

A very interesting article entitled “Raid-
ers vs. Radio” recently appeared in the
editorial columns of the New York Times,
which goes on to say “that cvery new
weapon brings forth its own antagonist.
. . » Directional radio beams were at first
developed to serve the airplane in flying
on the beam through darkness and fog.
Now, with equal drama and mystery, sci-
ence gives electronic eyes to the defender
against night raids.”

The article mentions the importance of
the German radio listening station for the
detection of British bombing planes, which
Station was recently destroyed.

. The U. S. Army Aircraft Warning Serv-
ice has been experimenting and developing
special airplane radio locator apparatus for
a long time. At present the results obtained
with this type of airplane locator are said
to be quite startling. In fact the apparatus
has been improved to the point where it can
be hooked up with clectrical and mechanical
gear, so as to- continuously point an anti-

aircraft gun at a plane in flight.
RADIO-CRAFT JUNE,
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RADIO TRAINING

USE MEISSNER KITS

From a one tube kit to a three tube kit with **Add-One” features. These
kits give the fundamentals of radio construction and are ideal for group

teaching of assembly.

The Kits utilize the latest type of 136 volt battery operated tubes, provid-
ing good performance with minimum battery drain. Each kit is supplied
with a plug-in coil to cover the broadcast band, 200 to 545 meters; addi-
tional eoils available to makc a real All-Wave™ receiver.

Everything required for completion of the set is included {except bat-
teries, tubes and headphones). The Pictorial Wiring diagram included
with each kit greatly simplifies the assembly.

One tube battery receiver kits—$5.50 list,

Two tube battery receiver kits—$6.75 list.

Three tube bhattery receiver kita—$8.50 list.

NEW! Kits are now available for AC-DC operation with the same

progressive building oberation,

See your Meissner jobber.

Write for Complete New Catalog. Address Dept. CT-6

MT. CARMEL, ILLINOIS

"PRECISION-BUILT PRODUCTS"

WET ELECTROLYTIC CAPACI-
TOR REPLACEMENT

Since wet clectrolytic capacitors are
secmingly so difficult to obtain during these
times of aluminum conservation for defense
purposes, the writer has made replacements
of all wet types electrolytic capacitors (ex-
cept those of the voltage regulator type)
with tubular type dry clectrolytics in the
manner as {ollows:

The clectrolyte and complete anode as-
sembly are first removed from the can
which is cleaned well. A short hrass ma-
chine screw and nut is then inserted
through a hole in the can to which is sol-
dered the negative lead of a dry electrolytic
tubular type capacitor of the same capacity
and voltage rating of the wet unit. The
positive lead of the capacitor is brought
through the insulated rubber bushing for

1942
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the positive terminal connection. The top
cover is then replaced on the can and the
completed unit is ready for remounting to
replace the original wet unit—FE. Gagliano
i “C. D. Capacitor.”

i l—

RESISTOR CORD REPAIR

After careful inspection of open line
cords on numecrous sets, in most cases the
resistance wire will be found broken at the
connection to the plug. Making a new con-
nection or resoldering the break in the re-
sistor wire will in most cases remedy the
trouble completely and satisfactorily. A
new plug may be necessary, but care should
be taken not to shorten the resistor wire
so much as to affect the cfficient operation
of the set.—George Vesley in “C D Capac-
itor.”
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*EXPERIMENTERS®

VOLTAGE-MULTIPLYING RECTIFIERS
AND HOW THEY WORK

Very little has been written on Voltage Multipliers and how they work, so

that this article will be of more than passing interest to all radio students

and servicemen, The action of the rectifier tubes when connected in voltage-
multipliers circuits is important and interesting.

" HE voltage-doubler circuit is very well
known and quite widely used, but it
is not always realized that the prin-

. ciple can be extended. Voltage-tripler
and voltage-quadrupler circuits are quite
possible, and in some cases form a chcap
and easy way of obtaining a high-voltage
supply.

They are all based on the voltage-
doubler, and in order to understand how
they work it is necessary to be quite clear
about the mode of operation of this simpler
circuit. The arrangement is shown in Fig.
I, and it will be scen that two tubes arc
used with two reservoir condensers. The
AC input can be cither from a trans-
former or directly from the A.C. line.

On the positive half-cycles of the input
the point A is positive with respect to B,
and the plate of V1 is positive with respect
to its cathode, for this tube is connected
in series with Cl1 across AB, The tube
consequently conducts, and Cl charges
through the tube, the upper plate of this
- condenser becoming positive with respect to
the lower.

The tube V2, in series with C2, is also
joined across the points AB. Its cathode is
connected to A, however, so that its anode
is more negative than its cathode. It is,
thercfore, non-conductive and does nothing.

On the negative half-cycles of input the
position of the two tubes is reversed. V1
1s now non-conductive and V2 conductive.
The condenser C2 now charges through V2,
and its upper plate becomes positive with
respect to the lower.

The output voltage is taken across both
condensers in series, and is thus twice that
on cither condenser alone. When no current
is taken from the output each condenser
charges to a potential of 1.414 times the
RMg value of the input alternating voltage.
On load the output voltage is lower than
this, and depends very largely upon the out-
put current in rclation to the capacity of
the condensers.

The simplest way of looking at the
voltage-doubler is to consider it as two
half-wave rectifiers with the outputs in_se-
ries, The rectifiers, however, conduct alter-
nately and function on opposite half-cycles

of the supply, so that the circuit as a whole
is a full-wave rectifier.

The voltage-doubler of Fig. 1 is based
upon the secries-type half-wave rectifier of
Fig. 2 (a) and consists merely of two of
these used together. It is, however, equally

" possible to employ the parallel-type of rec-

tifier shown in Fig. 2 (b); it is so called
because the output is taken in shunt with
the tube instead of in series with it.

The opcration is substantially the same.
The tube conducts on the negative half-
cycles and the condenser charges, its right-
hand plate becoming positive with respect
to its left-hand. When two of these recti-
fiers arc put together in the obvious way
the voltage-doubler of Fig. 1 results. This
normal voltage-doubler, therefore. can be
broken down {nto two series-type half-wave
rectifiers, or into two parallel-type.

It is, however, possible to build a voltage-
doubler from one half-wave rectifier of
each type, instead of fromn two of cither.
This is shown in Fig. 3, and it should be
noted that this circnt has one termirfal of
the input and output common. This may

700
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In the drawing the figures are ar-
ranged as follows:
Fig. I—top left.
Fig. 2—left center.
Fig. 3—lower left.
Fig. 4—top center.
Fig. 5—lower center.
The two graphs, Figs. 6 and 7 ap-
pear at right.

s
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make it preferable, in some circamstances,
to the conventional circuit.

Before discussing this circuit, it is neces-

sary to be quite clear about thc simpler
half-wave rectifiers of Fig. 2. The scries
circuit (a) works on the positive half-cycles
of input, and on no load the condenser be-
comes charged .to the pcak value of the
input voltage. On load, the condenser dis-
charges to some extent during the time
when the tube is not conducting, so that
the voltage across it fluctuates. The incan
discharge current constitutes the current
drawn from the circuit and used in the load,
while the fluctuations are the ripple, or
‘hum, on the output, )
* In the case of the shunt circuit (b) ex-
actly the same thing happens, so far as the
condenser is concerned, but the outpit is
now the condenser voltage in series with the
AC supply. When no current is drawn, in-
stead of the output voltage being constant
at the peak value of the input, it is fuctuat-
ing between zero and twice the peak value,
with a mean value equal to the peak value
of the input.

This is why the circuit as it stands is
never used. Even on no load, the ripply
voltage on the output is equal to the mean
steady voltage.

This effect is turned to advantage in the
voltage-doubler of Fig. 3, however, and it
will be seen that this circuit consists of a
series-type half-wave rectifier following a
parallel type. What happens is this. V1
corducts- on the negative half-cycles of the
iniput voltage, and C1 charges so thdt jts
right-hdnd plate becomes positive with re-
spect to its left. V2 is non-conductive dur-
ifig these periods.

On the positive half-cycles V1 becbmes
nofi-conductive and V2 conductive. The
voltage acting on V2, however, is not mere-
ly the input voltage but the sum of this
voltage and that across Cl. This total volt-
dge dcts through V2 to charge C2. On no
load Cl.is charged to the peak value of the
iiput and C2 to twice the peak value. This
condenser, therefore, must be rated for
working at twice the voltage that will suf-
fice for C1. The rating for the latter is, of
coirse, the peak input voltage, and is ade-
quate for both condensers in the usuval cir-
cuit of Fig. 1. In this respect the arrange-
ment of Fig. 3 is less economical.

It should be pointed out here that in the
foregoing descrition the term half-cycle
has been used as if the valves conducted for
precisely this time. In actual fact, of course,
the conducting period is usually less than
onc-half of each cycle, and depends on the
load current in relation to the condenser
capacity. )

The voltage-quadrupler should now be
clear. It is nothing more than two voltage-
doublers. of the type of Fig. 3, and the ar-
rangement is shown in Fig. 4, C2 and C4
should be of twice the voltage rating of Cl
and T3, but the capacities can all be the
same. The actual vdlues used depend on the
curreht, arid can only be small when the
turrent is also small. :

The voltage-tripler is a combination of
the voltage-doubler of Fig. 3, and the half-
wave rectifier of Fig. 2 (a). It is the quad-
rupler less V3 and C3, and is shown in
Fig. 5.

The regulation of these circuits is by no
means good unless very large capacities.are
used. This is not only expensive but bad for
the rectifiers on account of the high peak
currents which will then flow. In general,
therefore, they are most useful when high
voltages at low currents are wanted. The
quadrupler, for instance, could well be used
for operating a C.R. tube, and with a 230
volt mains supply would deliver something
like 1,200-1,300 volts without any trans-
former,

KADIO-CRAFT for JUNE,

The performance of these circuits is well
brought out by the curves of Fig. 6, which
are reproduced from the May, 1941, issue
of Electronics. In each case the condensers
Have a capacity of 2.1 uFF, and the input is
115 volts at 60 ¢/s. Curve 1 is for a shunt-
type voltage-doubler, and curve 2 for the
series type; it is clear that the latter is the
befter when the current exceeds about 2
MA under these conditions. Curves 3 and 4
refer to the voltage-tripler and quadrupler
circuits, and it'is obvious that the high out-
put voltage is only obtainable with quite
Tow currents.

Above about 17 MA the output of the
quadrupler s less than that of the tripler,
and above some 22 MA hoth are inferior
to the series-type voltage-doubler. With
larger capacity condensers the cross-over
points of the curves would be at higher
currents; condensers of 2 I capacity are
definitely too small for any olitput greater
than a few milliamperes. They are about
right for a C.R. tube supply, but not for
anything requiring more current.

Fig. 7 also reproduced from Elecironics,
shows the performance of a tripler using
25Z5 valves and 8-uF condensérs, the jnput
being 117 volts. Although the slope of the
curve is fairly steep, it is clear that the cir-
cuit 18 useful for currents up to 50 MA or
s0. At this current an output of just over
300 volts is obtainable.

In conclusion; it should be pointed out
that, although the diagrams all show tubes
for the rectifiers, there is no reason why
metal rectifiers should not be used. Indeed,
they have the advantage of not needing a
heater supply, for this is often troublesome
to arrange ¢conomically in multiplier cir-
cuits.—Courtesy Wireless W orld,

e R e

19 WATT AMPLIFIER
(Continued from page 599)

fiers up to 250 watts input. For multi-pur-
pose driver use and plate and cathode
modulation, a Stancor Poly-Pédatice ontput
transformer will satisfy a variety of oper-
ating conditions. L

A peak-limiting circuit may be added for
use itf a modulator as a per-cent modiila-
tioh control or in some P A. systems as an
automatic volume control of specth only.
The Stancor 525 aniplifier will find many
applications in sound system work and its
output is so realistic that audiences will he
pleased with its sound-re-enforcing quality,

C2—4 mfd. 350 volt tubular clectrolytic condcnser
C3--8 mfd. 450 wolt can electrolytic condenser
C3H—8 mfd. 600 volt can clecfrolytic condenser
C4—10 mfd. 25 valt tubular .clectrolytic condénser
C16—.01 mid. 400 volt tubular paper coridenser
C17—.1 mifd. 400 volt tubular paper condenser
C96—.05 mfd. 400 volt tuhular paper condenser
C97—.5 mfd. 200 volt tubular paper condenser
R3—25,000 ohm 10 watt wirewound tesistor
R5—5 megohm 34 wait carbon resistor
R6—3,000 ohm ¥, watt carbon resistor
R8—250,000 ohm 1 watt carbon resistor
R9-—-1,000 ohm 5 watt carbon resistor
R10—200 ohm 10 watt wircwound rcsister
R11—500,000 ohm potentiometer

R14—100,000 ohm 1 watt carbon resistor
R18—25,000 ohm 1 watt carbon resistdr

R30—1 megohm potentiometer—center tapped
R41—10.000 ohm 1 att carhon resistor
R44—250,000 ohnr dual potentiometer
R46—3,000 ohm 10 watt wircwound resistor
R69—1 megohm 1 watt carbon resistor
SW1—5.P.S.T. toggle switch

T3—Power transformer—STANCOR P4004
T33—Driver transformer—STANCOR A4777
T25—Output transformer—STANCOR A3801
TCU—Tonc contro! unit—STANCOR C2332-1
CH2—Filter choke—STANCOR C1515
CH15—Filter choke—STANCOR C1710

ACCESSORIES ]

Tubes—2-65]7, 2-6N7, 2-6L6, 1-5Z3
Micr.—Crystal or similar type |

Cover—Dust cover for standard 177 x 10” chassis
Speakers—Electro or perinanent magnet dynamics

This article prepared from data supplied
through the courtesy of the Standard
Transforimer Corp.
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Feedback returns to the input a portion of the cutput
in feverse phase, and in this way cancels part of the
output noise and disfortion,

take place when a portion of the output

of a transmission device, such as an

amplifier, is returned to its input. The
fecdback can be either positive or negative,
that 1s, in a direction either to increase or
to decrease the amplification. Stabilized
feedback employs the necgative feedback
principle in a new and revolutionary man-
ner to actually control the properties and
characteristics of wave transmission sys-
tems. .

If to a typical vacutum tubeamplifier fed
from a source of iriput waves to be ampli-
fied, we add a suitable’path for returning
some of the output wave to the input, the
waves appearing on ‘the ‘grid of the first
tube come from ‘these two citcuit branches.
Thus there arc. threc, waves. to be consid-
ered_m relation to the input side of the
amplifier : the incoming or signal wave; the
fedback wave; and.the voltage wave on
the first grid;. avhich is the. algebraic sum
of the first two.

A" primaty consideration, of course, is
whether the fed-back wave is positive or
negative. Both types of feedback have becn
utitized herctofore. The principal use of
negative feedback has been, until the ad-
vent of stabilized feedback, in the “neu-
tralization” of radio frequency amplificrs,
to overcome the inherent tendency toward
self-oscillation due to positive feedback
through inductive or capacitative coupling
of elements of the input and output cir-
cuits. These effects become more pro-
nounced as the frequencies become higher
and are often of such a nature as’to place
a definite limit on the amount of amplifica-
tion that can be_ utilized.

Negative feedback as “herétofore com-
monly applied in radio frequency amplifiers
has had as its purpose the reduction or
cancellation of inherent positive feedback.
If the negative feedback is increased from
an infinitesimal amount in any given case,
it reaches its optimum value in opposing
positive feedback when it just equals the
positive feedback. At that point the ampli-
fier is a strictly unilateral circuit having
no feedback, positive or negative.

In contrast to the use of negative feed-
back as discussed above, the stabilized
feedback amplifier employs negative feed-
back in much larger amounts and for a
different purpose. For stabilized feedback
the negative feedback is increased to a
value where it not only equals but greatly
cxceeds the amplitude of the wave that is
effective on the first grid.

Thus a small wave effective on the grid
controls a cycle of operations involving
waves of much greater magnitude. IFar from
resulting in liability to self-oscillation, a
technique has been discovered whercby the
greater the negative feedback ratio the
more exact is the correspondence in all re-
spects between the output wave and the
incoming wave, so that it may be said that

*Member, Technical Staff, Bell Telephone Lab-
oratories.
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FEEDBACK is the action which may

. STABILIZED FEEDBACK

for

Radio Transmitters

H. S. BLACK*

Here is an authoritative article
written by the inventor of the
feedback type of amplifier. Mr.
Black has participated in the de-
velopment of many phases of car-
rier telephone systems, including
repeaters and line filters. He is in
charge of a Bell Laboratories
group devoted primarily to car-
rier amplifier development.

the more complete is the control of the out-
put wave by the incoming wave,

The following example will be helpful
in illustrating how stabilized feedback in
an amplifier 1mproves the fidelity charac-
teristics.

It is generally accepted that the amplified
signal wave in the output of an amplifier
is accompanied by distortion produced in
the tube, and as the signal output is in-
creased, the percentage of distortion will
increase.

In a simple system to which feedback can
be applied but with no fedback wave, there
is a given amount of output signal and a
given amount of unwanted distortion. If,
now, negative feedback is gradually intro-
duced in an increasing amount and at the
same time the incoming signal is increased
by an exactly corresponding amount, the
voltage effective on the grid due to the sig-
nal alone rémains unchanged, and, there-
fore, the signal output remains unchanged
in amplitude. By virtue of the ncgative
feedback, however, some of the distortion
is being fed back to the grid in such sense
as to reduce the distortion appearing in the
output. The result is less distortion with no
diminution in signa! output, a new improve-
ment in linearity of the circuit.

The apparatus for increasing the nega-
tively fed-back wave might be visualized
as an amplifier of variable gain. Likewise,
the apparatus for producing a correspond-
ing increase in the signal input may be
thought of as an amplifier of variable gain.
Since the coordinated changes assumed to
take place in thesec two amplifiers are a
simultaneous increase in their amplifications
by exactly equal amounts, the next step is
to visualize these two amplifiers as one and
the same amplifier through which hoth the
incoming signal and the fed-back wave are
transmitted. This amplifier can be pictured
as introduced just ahecad of the existing
amplifier, but after the junction of the in-
coming and the feedback circuits.

Thus the distortion in a given circuit can
be reduced relative to the signal by first
adding a negative feedback and then adding
to the total gain of the amplifier, still keep-
ing the amplitude of the signal cffective
on the grid of the final tube the same as
before and, consequently, the signal output

‘the same. In other words, the gain in the
RADIO-CRAFT
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amplifying path is increased but the in-
crease is nullified by a negative feedback.

The more important transmission fea-
tures obtained by the use of a stabilized
fcedback circuit are:

1. Improved stability of gain and ampli-
fication. v
2. Improved modulation.
. Improved linearity (gain independent
of input).
. Improved and stabilized impedances.
. Improved phase shift.
. Reduced phase distortion.
. Reduced variation of gain with fre- .
quency.
8. Reduction of noise generated within the
« amplificr or {rom power supply circuits,
9. The possibility of delivering constant -
voltage or constant current to a varyuig -
load or output impedance. .
10. Reduction in the susceptance of the cit-:
cuit to external fields or interference.
11. Improvement in load carrying capacity.
12. Practicability of using less precise  and .-
hence usually cheaper circuit.parts with-:
out sacrifice of performance or rglia-,
bility. .

SO U A w
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Saturable Reactor
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ERTAIN receivers manufactured sev-

eral years ago by G.E. employed “satura-
ble reactors”. A saturable reactor is a device
which has the property of changing its
series impedance when direct current is
applied. A coil having an iron core and
A.C. current flowing through it will oppose
the flow of A.C. due to its impedance. By
sending a direct current through that coil
or by varying the intensity of that diréect
current, the opposition of the coil to A.C.
can:be controlled. The effect of the D.C.
is ‘to. “saturate” the core, filling it with
magnetic flux lines, so that beyond a cer-
tain, critical point the core will be incapable
of absorbing any more lines of force.

In the G.E. tuning unit, the D.C. flows
in a primary coil and the A.C. flows in a
secondary. When the D.C. is increased, the
primary inductance and impedance are de-
creased. This lowered value of primary im-
pedance is reflected into the secondary and

the secondary imped-
ance becomes low-
cred. As a result, it
shunts the green pilot
lamps. The shunting
effect is limited, how-
ever, by R1,a 15-ohm
resistor. Off res-
onance, then, with the
A.V.C. bias on the
6C5 lowered the
6C5 plate current and
the primary current
in S-R is high and
the impedance of the
primary low. The
green pilot lights,
therefore, are not
brightly lit, but the
red are. This is true
since the green lamps

WRITE FOR
NEW CATALOG
AND PRICES

*EXPERIMENTERS

SERVICE MEN HAVE BOUGHT OVER 100,000 SUPREME TESTERS

»
Be sure you see the
complete SUPREME
line before you pur-

chase new test equip-
ment. See your Jobber
or write for new catalog.

SUPRE

TESTING INSTRUMENTS

GREENWOOD,
MISSISSIPPI
U.S.A

have a [ow-resistance
shunt and the current in the red lamps in-
creases due to the low-voltage drop across
the green lamps and the application of a
higher voltage to the red lamps.

On resonance, the A.V.C. bias applied to
the 6C5 causes "an increase in the primary
impedance of S-R, since the 6C5 D.C. cur-
rent is reduced and the core ‘satyration is
similarly reduced. As a result the induc-
tance of the secondary increases and its
impedance also increases, causing a smaller
shunt cffect across the green lamps. As the
shunt across the lamps is of increased re-
sistance, the current goes through the lamps
and they light more brightly. The series
current required for the green lamps to
light is .15 ampere and is .3 ampere for the
red lamps, since the red lamps are in paral-
lel. Therefore, although the green lamps
receive sufficient current on resonance, the
red lamps do not. The green and red are,
cffectively, in series at resonance. If .15
ampere flows in each green lamp, .075 am-
pere flows n each red lamp. The reds may
glow dimly but the green will be much
brighter at resonance.—W+illard Moody.

e —

F.C.C. ORDERS REGISTRATION
OF DIATHERMY MACHINES

Washington, May 17—AIll owners of
diathermy apparatus, including dealer
stocks, must register each such device with
the Federal Communications Commission
by June 8, that agency announced today.

A spokesman of the F. C. C. stated that
this, step. was being taken as a wartime
security measure, as such apparatus can
easily be converted into short-wave radio
transmitters. It is suspeéted that some dia-
thermy apparatus arc being so used by Axis
agents to signal German submarines lurk-
ing off the Atlantic Coast valuable informa-
tion regarding the movements of United
Nations shipping.

Diathermy apparatus resemble floor-
model radios in appearance and are used
by physicians, osteopaths and physiother-
apists for the trcatment of various ail-
ments. They are designed to generate radio
frequency energy and operate in such man-
ner that patients may be treated for internal
disorders by generation of heat within their
bodies.

It is estimated that there are 100,000
diathermy apparatus throughout the United
States, mostly in the hands of professional
persons, while a considerable proportion is
owned by individuals for private use. There
are some portable models and, of the total,
a few are not factory made.—N. Y. Herald-
Tribune,
RADIQ-CRAFT
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SEVERAL GOOD IDEAS

When you are anxiously waiting for a
program and something blows out in your
radio, it can sometimes be repaired tem-
porarily with a few odd parts.

The carbon rods from flashlight batteries
have a resistance of about 50 ohms and
may be converted to resistors by the addi-
tion of a grid grip at each end.

If more resistance is needed, clean out
a tall pickle jar and fill with distilled water.
Attach a small picce of metal to the end
of a piece of rubber covered wire and drop
it to the bottom of the jar. Hang another
piece of wire over the edge of the glass for
the second connection. If the jar is clean
and the water is distilled, the resistance will
be quite high. Adding small amounts of
vinegar or lemon juice will lower the re-
sistance. This arrangement may also he
used for a volume contro!,

Almost all capacities can be had by ad-
justing a variable condenser to the right
value. Tt might be a good idea to calibrate
a variable condenser for cmergencies.

For R.F. chokes use the base of the old
one and scramble wind a few hundred turns
of number thirty or twenty-eight wire
around it.

Broken tube sockets can be repaired with
cellulose cement or even with nail polish.
—Franklin Williams.
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DATAPRINTS

‘20c. Ea. in order for 10
E {Dafa and Drawings only.)
86" Sp'k Tesla-Oudin Coil 40c
(1. K.W,
87 Sp'k Teela-Oudin Coil 40¢
(% K.W. Exc. Trf. Data incl)
8” Sp'k Oudin; 110 Vt.
“Kick
8” Tesla Works on Ford
1At A o FSEL e T ] 40¢
: ‘1" 8p’k Vibiator Hi-Freq, Coil 400
ft. Sp’k. Oudin Cofl & Exciter =
......... $omils o %760

Exc. ‘Tef. Data incl.)

Coil”* type....., 400

Induction PIPE &

ORE LOCATOR

™ Induction Type,. Dats ..... 400
Radio TYDe ..cevovrennnies 40e

6 Meter Superhet.
34 Meter Tr.
20 A.C, Probs. & Ans.
20 Telephone Hook-ups
100 Mech. Movemente
20 Motor Hook-ups
Television Hook-up
20 Elee. Party Tricks
Solenocids and Magnets
—xet list.
Fry Eggs on lce!
Experimental Photo-
phone
Radio Control' for
Models
Diathermy Apparatus
Inductor Organ

More DATAPRINTS 40c each!

Electric Refrigerator

. Wheatstone Bridge

Weld. Transf. 2 K.W.
Rewinding Armatures
String Galvanometer
20 Simple Bell Circuita
Steel Wire Recorder!
Water Wheels

‘Water Turbines
Photo Cell and Relay
Ring 4 bells: 2 Wires
20 Tesla Tricks
Polarized Relay
Induction Balance
Electric Pipe Thawer

Single, 40c each.

Special Prices: 4 prints $1.00; 10 for $2.00:
Get New Catalog 100 A.

The DATAPRINY Co.
Lock Box 322D, Ramsey, N. J.

For Rulldini Usecful
and Practieal ThinRs
at Home. Each issue
of Pobular Homecroft

work. tools, w &
workinfr, leathercraft,
copp You'll find

or
7how' to make almost cvervthing® from the bpages of

Papular Homceraft. Scores of drawln®e and Dhotographe

make cvery step simple as A B C. A real *‘How-To-Do-Jt*'

mogazine.

Six Months’

Trial $1.00

Scnd 81.00 today for trial six months® Bubscription
Money Bock If Not Delighted.

POPULAR HOMECRAFT

937 Palmolive Building

Chicago, Ml

Trial 6 Months 129
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The circuib diagram in Fig. | shows how to obtain a characteristic curve for grid-controlled

—}

gaseous tubes. Unlike high-vacuum tubes, the Thyratron grid serves only as a trigger, causing

the tube to’conduct, or-fire. The curve of Fig. 2 shows the minimum grid and plate voltages

necessary for starting conduction, and is obtained by successive tests. Before applying plate.

voltage to the tube, let the heater warm up for several minutes.

R, and R, are potentiometers across the battery supplies and may be any convenient values.

Rz should be 1000 ohms for each volt of grid potential applied {1000 X Eo). Ry, may be
several thousand ohms.

How to Determine

THYRATRON Characteristics

the home-grown variety and many

amateurs, who have experimented

for years with many types of vacuum
tubes—diodes, triodes, pentodes, cathode-
ray tubes, and multi-elements tubes—have
never taken advantage of the remarkable
features available in gas-filled iriodes which
arc called thyratrons.

Thyratrons have many novel and useful
applications-in the fields of electrical con-
trol and industry. These tubes can be used
as rectifiers fo change aliernating current
to direct current, inverters to change direct
curvent to alternating curreni, relays for
opening and closing circuits, saw-fooih wave
generators for cathode-ray tube sweep cir-
cuits, control devices in electric welding
circuits, and stroboscopes.

The wunusual action which occurs 1t a
threc-elecment, gas-filled tube is duc to the
presence of a small amount of gas inten-
tionally injected into the tube during the
process of manufacture. This gas may be
either mercury vapor or one of the inert
(chemically inactive) gases. Argon is often
used because it is an inert gas and therefore
does not react chemically with the eclec-
trodes of the tube. It also has a relatively
low molecular weight and ionizes, or loses
one of its outer electrons, at the relatively
low potential of 15.69 volts. All of these
three items are advantageous.

IONIZATION BY COLLISION

In operation, the heater of a thyratron is
connected to an alternating current supply.
Electrons are emitted from the cathode at
different spceds and are accelerated towards
the positively-charged plate. If the energy
of these moving electrons is sufficient, the
emitted electrons will knock an outer elec-
tron from its position in an argon atom or
molecule. This process is called fomization
by collision. The positively-charged argon
ion is a by-product of this action. The argon
ion ‘moves towards the negatively-charged
cathode while the “knocked-off” electron
joins the emitted electrons on their way to
the plate. All of this occurs if the grid
potential is such as to permit electrons to
flow freely from the cathode to the plate.

618
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The tube is then said to be conducting. But
if the grid is sufficiently negative and the
plate voltage not too high, no clectrons will
flow.

The action of the grid in a thyratron is
different from the grid action in a high
vacuum tube. In the latter, the grid may
start, or stop, or vary the magnitude of the
plate current in any manner. In the thy-
ratron, the grid may start the current, but
it cannot stop it or change its magniturde.
As a result, the thyratron acts similarly to
an electro-magnetic relay—it can start or
stop the current in an.external circuit to
which the thyratron is connected, providing
that the proper external variation occurs.

CURVE NEEDED

In designing a circuit in which the action
of a thyratron is to be utilized, it is neces-
sary to know the voltages of the grid and
the plate which the tube will conduct or
“fire.” This depends to a large extent upon
the resistance of the plate and grid circuits.
For a given tube and circuit there are a
number of pairs of grid and plate voltages
at which the tube will fire. Experimental
information concerning the electrode vol-
tages may be plotted to form a grid-control
characteristic curve. From this curve any
intermediate values of gritd and plate vol-
tage may be read for the same values of
grid and plate circuit resistance.

To obtain a grid-control characteristic
curve, the designer or experimenter may
use the circuit diagram given in figure 1.
The thyratron may be either a type 884 or
a type 885. These two types are similar
except for the heater voltage. The 884 re-
quires 6.3 volts A.C. at .6 amperes and the
885, -2.5 volits A.C. at 1.4 amperes.

The " resistor used in the grid circuit
should be 1000 ohms for cach volt of grid
potential, As the maximum grid voltage in
the experimental circuit is 12 volts, a grid
resistor of 10,000 ohms is a convenient
value. The resistor in the plate circuit may
have a different value than that indicated,
but it should be large enough to keep the
plate current within the limits of the tube

RADIO-CRAFT
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The Student Designer and
Experimenter will find valuo-
ble information in this lucid
explanation of gaseous tri-
odes and their behavior.

and the plate current meter. Several thou-
sand ohms will suffice. 3

HOW TO PLOT CURVE

In order to obtain the data nceded to plot
a curve, first apply the heater voltage for
several minutes in order that the cathode
may be adequately heated. Next set the grid
voltage at 12 volts negative and carefwily
and slowly increase the plate voltage from
zero to a voltage at which the tube conducts.
or “fires.” This will be indicated by.a pink
glow between the cathode and the plate, and
by a sudden increase in the reading of the
plate current meter. If the glow is used as
a current indicator, the plate current meter
may be eliminated from the circuit. How-
ever, the sudden “kick™ of the pointer of
the meter is a more accurate Indication,
The values of:the grid and the plate voltage
should be recorded just at the point where
the plate current increases. Immediately re-
duce the plate voltage to zero and repeat
the procedurc for 3 grid voltage of 11 volts
negative. . Proceed Ly one. volt steps until
the grid voltage equals zero.

The data obtained by the above method
is plotted on o sheet of ordinary graph paper
with grid volts laid off to scale along the
horizontal axis and plate volis laid off to
scale along the vertical axis. A typical re-
sult ts shown in figure 2. An analysis of this
curve shows that for the plate and grid
resistors used, the thyratron conducts in the
region above the curve, and does not con-
duct in the region below the curve. Any
vertical line drawn on the graph parallel
to the plate voltage axis will be divided
into two parts by the control curve. The
upper part of this vertical line represents
conduction through the tube. The lower
part represents no conduction through the
tube. At the intersection of the curve and
the vertical line, the values of the grid and
the plate voltages at which the tube will:
“fire"” for the circuit constants used may
easily be read from the graph.

An interesting variation of the experi-
ment would be to change the value of the
plate resistor slightly and determine how
the variation causes the grid-control char-

acteristic curvt to shift on the graph.
JUNE,
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Operating Notes
Trouble in . . .

. ... PHILCO 1942 RECORD CHANGERS

Slippage at bell drive has been found in
cases where the bolts holding trunnion bear-
{)ngkwas stripped causing bearing to shift
ack.

¢+« . PHILCO 1942 RECORD CHANGERS

Rasping noise¢ as motor is rumming is
caused by bell drive shaft hitting frame at
base. Some holes were found off center in
respect with bearing. Reversing bearing
clears up trouble.

.. .. ZENITH 7Gé05

Ringing sound (microphonics) as set is
playing 1s caused in most cases by bad
1LDS5 tube. Try several until you find the
one least microphonic, as they have a ten-
dency to be so.

<+ .. PHILCO 42-1008

If you cannot pad high frequency antenna
adjustment properly, remove padder and
replace with one which has more capacity.

«...DETROLA RECORD CHANGER

Common complaint is failure to reject
either manually or automatically. Under the
large drive wheel you'll find the reject
lever. It sticks and doesn’t drop. Just loosen
one turn on supporting screw and it will
work OK, Also sce. that the drive belt
doesn't slip.

«...MOTOROLA WR3 RECORD PLAYER
Continuous tripping is caused by failure
of latch to hold. This latch has a small
spring attached to it to pull it into place;
increase tension of spring.
Leonarp CHIOMA,
Waterbury, Conn.

I would like to submit for Radio-Craft
“Operating Notes” column some more serv-
ice hints as follows:

..+ PHILCO 1941 PHONO MODELS

Tf these modcls fose volume ‘check the
lead frorh-set to phono transformér. Usually
you will find the cable twisted shofting in-
ternal lead.

.o -« ZENITH 115474

Set dead with about 150 V. negative on
grid of tubes. Check candiohm resistor for
open 40 ohm section. This is the H.V
center tap to ground.

« .« .. ZENITH FM MODELS

Set works OK on standard band but dead
on FM band. Replace the 1852 tube in FM
circuit.

. ... PHILCO 41-250
Automatic tuning will not work well on
manual tuning. Change the dual 370 mmf
condenser No. 21 on circuit diazram.
LeoNarD CHIOMA,
Waterbury, Conn,

«...ATWATER KENT:84
When a loud hum or no-reception occurs.
Open electrolytic condenser mounted on top
of chassis in a round cardhoard container.
Replace with 16 mf. 600 w.v. unit and
normal reception results.
Lapp MacDonaLp,
Chester, Conn.

. ... GRUNOW 532M

The cause of low volume and intermit-
tent reception can be corrected by opening
electrolytic condenser. Replace with 8 mf.
600 w.v. and check the by-pass condensers.
These are quite often open, due to this
break.

. ... GRUNOW 532
Noise-crackling and popping and faulty

volume control can be corrected by replac-:

RADIO-CRAFT JUNE,
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ing with new unit with cover. Old control
open and dirty. Do not try to repair.

.. .. GRUNOW 532

Popping and high noise level is usually
caused by defective pilot light and volume
control.

. ... GRUNOW {IB

When set cuts out after warming up,
turn off power for.a few minutes and then
turn on again. This restores normal re-
ception. The trouble is found in a defective
electrolytic condenser mounted on top of
chassis. Replace with a 16 mf. 600 w.v.
unit.

....SPARTON 25

Complaint : Intermittent and noisy recep-
tion. Pig-tail unsoldered on variable con-
denser. Replace with new flexible wire and
connect so that it will not rub or catch on
sides of condenser frame. Also check grid
cap connections on these models, as some
have been found to be the cause of such
trouble,

..« STEWART WARNER 91-42

Low volume and hum can be corrected by
replacing opening 8 mf. electrolytic con-
denser. Also opening Magic-Eye tube 6G5
will caiise snapping and crackling noises.

. ... PHILCO TRANSITONE A.C.-D.C.
Can’t tune. Broken dial cord which should

be replaced with a good strong cord.
When noisy and intermittent reception

occurs, replace 35AS5 tube and 3523 tube.

... . MAJESTIC "CHARLIE McCARTHY"

A loud hum in this set can be corrected
by checking 2526 GT tubc, and also check-
ing the plate condensers. ‘Ballast tube also
necds replacing in this model quite often.

. ... CROSLEY 167 "DUAL FIVE"

Low hum and no reception is usually
caused by defective wire-wound resistor
from 80 tube to ground. Replaced with a
10 watt 10,000 ohm unit, this trouble was
cleared up. Also check tubes, as these have
been found shorted. Thestype 57 was the
one most commonly found defective.

. ... GRUNOW CHASSIS TYPE 4-B

In this set, the 80 tube became red hot.
The power transformer smoked and siz-
2led. Trouble found to be in defective clec-
trolytic condenser strapped to chassis (bot-
tom rear.) Replace with 16 mid. 600 w.v.

unit. Two of these models also required

new tubes as result of this break down.

. . GENERAL ELECTRIC A-82 and A-B87

Recciver smokes and no reception. On
several of these models the following cause
was found for the trouble. Smoke was seen
coming from underneath the 6A8 tube lo-
cated on the “SENTRY BOX". Examina-
tion revealed that the fault was in the coil
assembly in the coil compartment directly
underncath the 6A8 tube and the tuning
condenser.

Complete unit may be dismounted from
the chassis by removing side-fastening bolts,
unscrewing the dial mechanism anchoring
nut and unsoldering the leads to the chassis
from the terminal strips. In order to re-
move the coil shicld cans it is necessary to
take out the frequency bhand switch shaft.
With “SENTRY BOX” dismounted from
chassis the dial gears may he disecngaged
and the switch shaft removed merely by
lifting the reduction drive end of the dial
assembly, allowing the switch gear to pass
the dial scale cap shaft. If the “SENTRY
BOX" is left mounted in place, removal
of switch shaft requires removing the dial
scale gear and cap shaft. Once the switch
shaft is out, any coil assembly may be
easily removed for inspection. The faulty
coil assembly is the one nearest the front
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of the chassis. After removal, for safest
results, replace all condensers with .1 mf.
600 w.v. units and with a 1 watt 10,000 ohm
resistor. The cause of all this trouble was
found to be in this resistor.

. «..PHILCO JR. 80

This set when turned on gave off a ter-
rific amount of hum. Checking the elec-
trolytic condensers revealed that the S mf.
condenser was defective. Replacement of
this was made with a 2iew 8 mif. 600 w.v.
unit. This condenser is No. 7558 on the
schematic. The receiver then played but
with no volume. Resistor No. 22 on sche-
matic was found to be open, =2 a 1 smeg.
resistor was used as.a replacement. The
receiver then played normally except for
a few dead-spots on the lower end of the
band. Re-alignment of the set brought back
full signal strength to the complete band.

. ... FADA BF50

Weak signal or none at all: This fault
was traced to the Antenna coil. A new coil
brought back normal rececption.

..... ZENITH 4D315

When this set goes dead the built-in an-
tenna is wsually found to be shorted to the
chassis_through a loose wire. Removal of
this wire cures the fault. This receiver
may also be re-aligned for 'better results.

.« .. AIRLINE 14WG624

The complaint on this receiver was that
it made a loud swishing noise no matter
which way the set was turned. An outside
antenna was connected and C2 the antenna
trimmer. was adjusted until this noise was
completely balanced out.

This set has also been brought in dead.
The pilot light should be replaced, and the
leads to some of the resistors and con-
densers have been found shorting on each
other. This may be casily fixed by moving
the leads or by using spaghetti on the leads
involved.

... ZENITH 71, 72, 73, 72, 712, 722, 132,
72

Receiver brought in “dead.” First checl
located -defective fuse mounted on front of
Power Pack. Receiver turncd on after fuse
was replaced and loud popping, frying and
scratching noises resulted. The 80 tube on
the power pack flared up inside and got
very hot. Next check revealed that the
three electrolytic condensers located on top
of the rower pack were defective. These
were replaced as follows: (1) 16 mf. 450
w.v. and the other two by 2 8x8 450 w.v,
unit. The receiver then played normally
except on the lower end of the band where
loud howling and feed-back were encount-
cred. New tubes and replacement of leads
did not stop the noise, 50 the set was then.
balanced and the trouble removed.

To balance the set, the following method
was used. In the rear of the var. condenser
shield can are four holes. There is a hex
nut located inside each of these holes for
adjustments. For convenience these holes
are numbered from 1 to 4. (From left to
right receiver front facing you.) Set dial
at 14 hundred kc. and after set is tuned to
resonance, starting with No. 4 hole, turn
hex nut slowly back and forth until loudest
signal is heard. Should not be necessary to
turn nut more than one half turn. Then do
the same with No. 2 nut. No. 2 and No. 4
being grid circuit adjustments will be most
critical. Next adjust No. 3 ond last of all
No. 1. These are less critical but an ad-
justment can be made for maximum volume.
Finally peak No. 4 and No. 2. Set is then
retuned to exact resonance with signal and
if necessary, repeat the former adjustments.
Any signal betwcen 12 and 15 hundred ke,
may be used.

(Continued on page 622)
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oLATEST RADIO APPARATUS.

e A |
BUY YOUR ECHOPHONE

FROM

HARRISON!

Model EC-1

The Echophone EC-{ offers all vou could ever want In a mod-
erate priced communications receiver,
good recoption! Tunes from 550 ke.
Six tubes.
speaker.

volts A.C. or D.C

Model £C-3

The Echophone Model EC.3 will give
you wun-to-the.minute communications
nerformance-—rcad the features! Crystal
filter (four position variable soleetivi.
ty), Calibrated bandsmrcad. Automatic
noise limiter. Preselection on all
bands. 2 stage I.F. amplifier. Fly-
wheel tuning. Separate 6* PM dy-
namic speaker. CW Monitor. 10
|uhes. 3 bands. Tunes from 550

ke. to 30 me. Electrical band-
spread. Operates on 115 volts A,C.

or D,C.

has all the features for
to 30 me. on three bands.
Electrical bandspread on all bands.
Operates on 115-125 voits. A.C, or D.C.

Model EC-2

You tan have real communications ncrformance wlth the Echophone
Model EC-2. Three bands cover 550 ke,
five-inch dynamic speaker.
bandspread scale on 80/40/20/10 meter bands.
spread at all frequenties in the tuning range. Operates oa 15

Self-contained

10 30 me. Self-contained
bands. Calibrated
Electrical band-

Preselection on all

RADIO CO.

12

WEST

BROADWAY,

NEW YORK CITY

INDICATOR LIGHT

Littelfuse Encorporated
Chicago

4757 Ravenswood Ave.,

@ A NEW indicator that lights only when the

circuit is broken is announced by Littelfuse,
Inc. It is listed as No. 1414, and is applicable to
any circuits, eircuit-breakers, line switches, etc.

When installed in connection with remote
motor control it gives a visible signal to show
“on” or “off.” When the circuit-breaker opens
the light goes on. It is obtainable for 24- or 48-volt
filament lamps, with which no resistor is used.
Otherwise, a built-in 200.000-ohm protective re-
sister is emplo¥ed in series with a neon lamp.
The resistor prevents the lamp from burning
out on high-voltage surges. The neon lamp glows
on currents as low as 100 micro-amperes.—Radio-

Craft

WIDE-RANGE BRIDGE
Shalleross Mfg. Co.,
Collingdale, Pa.

@ THE Wheatstone Bridge will do certain Jjobs
of resistance measuring in an adequate man-
ner.

Other measuring refuirements are met best by
using the Kelvin Bridge.

Since many instances in research and produc-
tion involve problems that are varied and cover
n wide range of resistances, the ideal resistance
measuring instrument would be a light weight,
sturdy and accurate, portable Bridge, combining
in ONE instrument the features of both the
Wheatstone and the Kelvin Bridges.

620

A new addition to the Shalleross testing and
measuring instrumenta is the No. 638-1 Kelvin-
Wheatstone JBridre. It has an effective range
from 0.0001 ohm to 11,000,000 ohms. By using a
source of current of considerablc capacity (such
as a single cell of a storafe battery), resistances
as low as 0.00001 ohm may be detected and
measured.

The rheostat arm eonsists of four decades,
variable in 1 ohm steps. The ratio arm has two
sets of multipliers. The set designated “W™ is
for use in Wheatstone Bridge measuring and
another set, designated “K." is for use when
measuring with the Kelvin bridge method. A
built-in galvanomecter having a deflection of 1
mm/microampere is an integral part of the set.
Should greater accuracy be required. a more
sengitive external galvanometer may be used.

The instrument is sturdy and light in weight.
—Radio-Craft

REPLACEMENT ELECTROLYTICS
Sprague Products Company
North Adams, Mass.

@ A SERIES of tubular cardboard dry electro-

Iytic, the new Sprague Type WR Wet Replace-
ment Capacitors are now made for use in place
of wet electrolytics which, due to their aluminum

RADIO-CRAFT
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thread-neck cans are unobtainable because of
war restrictions. They replace also various alu-
minum can-type dry electrolytics, now no longer
avallable.

Although standard dry electrolytic condensers
can sometimes be used as wet replacements, the
safety margin is likely to be insufficient in many.
applications. Sprague Type WR's have a much
higher voltage formation than standard drys to
insure their standing up under the high peak
voltages which are impressed on wet electrolyties.
They are built to handle the A.C. ripples that
might cause standard 4560-volt dry electrolytics
to overheat to & Doint where they break down.
The diameter of WR's is the same as that of
standard wets so they will fit the serew-type can
mounting holes. Their metal feet can then be
soldered to the chassis for firm mounting. These
units are now available in three sizes: WR-8,
which replaces wet or dry electrolytics in capac-
ities from 4 to 8 mids.; WR-16, which replaccs
capacitics from 12 to 18 mfds., and WR-25, which
replaces capacities from 20 to 40 mfds.—Radio-
Craft

SILVER MICAS

Solar Manufacturing Corp.
Bayonne, N. J.

@ THESE Solar Types MWS, MOS, MKS and

MLS mica eapacitors are recommended for use
in frequency-modulation circuits and automatic
tuning arrangements where an unusually high
degree of stability is essential.

They are molded in low-loss Bakelite under
controlled conditions. The silvering process as-
sures permanent adhercnee of silver to mica,
which is vital for long-term stability character-
istics.

Strong. filexible tinned brass terminal leads are
firmly sccured to each secction. They are made
to withstand severe mechanical abuse. Type MLS
is supplied¢ with terminal lugs.—Radio-Craft

BLACKOUT SWITCH

Photoswitch Incorporated
21 Chestnut St., Cambridge, Mass.
s ==

@ PUBLIC utilities, advertising con-

outdoor
cerns and retail stores faced with the problem
of automatic black-out illumination controls will
find this requirement met in the PHOTO-SWITCH
Blackout Centrols Types A28C and A16B.

for JUNE, 1942
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‘These controls are an economical, reliable, and
foolproof method for permitting illuminated bills
boards, store window displays, and other time-
switch controiled illumination to remain in oper-
ation in districts wherce blackout regulations are
in effect. They have already been formally ap-
proved by the blackoud committecs of many of
the large Eastern cities and are being adopted: by
the leading outdoor advertising concerns.

In opcration the unils arc located on bill-
bhoards or in the store windows to be controlled.
They are aligned with the ncarcst street lamp,
When this centrally controlled street lamp is
turned out, PHOTOSWITCH obscrves this and
turns off the illumination which it is controlling.
Another type controls lighted signe or other Hlu-
mination primarily controlled through a time
switch. In this case, the time switch contacts
may be used to turn on and off the PHOTO-
SWITCH and the PHOTOSWITCH conticts may
be wwed directly to control the illumination.

PHOTOSWITCH Blackout Controls arc read-
ily installed in any loeation within 100 feet of a
street Jamp. Alignment of the eye of the control
with the strcet lamp is casily accomplished. The
specially designed optical system on this wunit
makes it relatively insensitive to light from any
source other than the street lamp which it is
observing. A time delay is designed into the
circuit of the control to make it independent of
momentary fluctuation and flickering of the
street lamp.—FRadio-Craft

TRANSMITTING CAPACITORS

Aerovox Corporation
New Bedford, Mass,

@ DESIGNED for ultra-high-frequency radio

transmitters, television and FM transmitters
and other related applications in the ultra-high-
frequency . range, the new Type 1860 trans-
mitting capacitor is readily adaptable for use
as a» fixed tuning cabacitor, for by-passing,
blocking, coupling and neutralizing, and as an
antenna series capacitor. Losses are extremely
low because of the highly refined sulphur com.
pound ultilized as the dielectrie, the elimination
of corona and the unique design and construction,
The case is grounded and a single high-tension
mica-insulated brass terminal ia used. The alu-
minum case is 2" in diameter by 2” or 24" high,
and is provided with a mounting base with 2
holes for 10-32 screws. These units are available
in 00001 and .000026 mfd. in 10,000 volte and
.00005 mfd. in 6,000 volts.—Radio-Craft

for
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NEW SECTIONAL RESISTOR
Westinghouse Meter Divition
Newark, N. J.

@ FOR use in radio eircuits, power rectificrs

and laboratories in measuring any high-voltage
A-C or D-C circuit of 260 to 30,000 volis, the
Westinghouse sectional resistors were designed
to replace some of the older box-type resistors
which had a high power consumption and were
inconvenient to install or replace.

Made up of individual, hermetically nealed
wire-wound units on a ceramic spcol, the resistor
units have values of from 0.25 to one megohm
and a rated current of one milliamperc. Dimen-
sions are I% inches by 1% inches in diameter
per section. The ceramic spool is Bectionalized,
and adjacent gections are wound in obposite
directions to .obtain a non-inductive resistance.

Two nickel-plated brass ghield cups are slipped
over the spoul before the outer cover is molded
on- The cups, togcther with a Phenolic retainer
ring prevent the molded material from .coming
in contact with the spool during the molding proc-
ess  and also Drovide electrostatic shielding.
Ends of the shield cop are tapped with a 10-32
thread. Units are connéeted electrically and me-
chanically by a 10-32 stud and mounting ferrules
are held in place with a 10-32 screw.

Resistance is held within elose tolerance, per-
mitting interchangeability of units having the
same voltage rating. When a number of sec-
tions are mounted on one shaft, permanent taps
may be taken off between any two sections, per-
mitting a multiplicity of resiatance combinations
on one complete unit. For switchboard mounting,
ingulators arc avaifable in 7.5, 16 and 30-KV
sizea,—Radio-Craft

ACORN TUBE SOCKET

A. W. Franklin Mfg. Corp.
175 Varick St., New York, N. Y.

@ THIS sockef was designed to meet the rig‘d

specifications of Army, Navy, and S$'gnal
Corps for special applications. The ceramic is
of approved Steatite, glazed on top and sides
and ig impregnated in a spectial wax to prevent
moisture absorption. It has minimum electrical
losses at ultra-high frequencies,

Contacts are of Tempered Phosphor Bronze
heavily silver-plated to withstand 100-hour salt
spray test, and designed to hold tubes with a
minimum of inserfion pressure under severe
vibration tests. The contact jaws effect a “scissors
hold” on the tube Din and assure eclectrical
contact to the tinned portion.—Radio-Craft

1942

www americanradiohistorv com

| RATIONS,

FASTEST WAY

TO LEARN CODE

Easy, Fascinating, LEARN by EAR
To Be a GOOD OP.

This New A Elcctrie
Master Tcleplex Code
Teaching Machino s
cxactly what thousands
are looking for. No ex-
perfenco  needed, Ideal
for beglnners—stops up
WPM  for ALL Obps.
Thero 19 no gueSs work
with Master Telaplex,
becauso It records your
sending In visiblo dots
and dashes by o brand
new mothod on a spe-
cially prepared tape.
Thers are NO PERFO-
NO INK. Far Superlor_to anything ever do-
veloped, A marvel of simplielty.” You SEE and HEAR
exactly how you are making your signals. You leamn,
codo the way yowil be using it—by SOUND. That’s
why_ practically every school teachlng codc uses TELE-
PLEX. Complete course inecluded at no extra charge.
Used by many achools for teaching code. Low cost;
easy terms. MONEY RACK GUARANTEE. Send now
for booklet RN6, no obligation. Tosteard will do.

TELEPLEX Q. ¢ Hupsonsr.

JERSEY CITY, N.J,

LAWRENCE SLIDE RULES

With A, B, C, D, C1 and K Scales

FEATURES: Nickel Silver Framed Indicator with
integral friction springs.

Scales calibrated directly on well seasoned wood,
Will retain accuracy regardless of temperature or
humidity changes.
Instruetions and {ltustra-
tlons of primary opecrations
ciparly printed on back of
rule for ready roference or
teaching. Each rule in a
durablo pocket carrying case
for convenience and protee-
tlon.

The extremely low price of these slide.rules and
their absolute accuracy makes them ideal for the
student as well as the working man who has
always wanted to learn to use a slide rule. No. 456
BRI C pbel g ,.25¢ each, 5 for $1.00.

LAWRENCE 10 Ineh whiie-cnamelled_sllde-rule with
clear glass magnifler, in black case. Prico, {ncluding
29-pago_Instrietion BOOK.........eoeas...n No. 457.. 60c
Becret Code Sltde Iuile, with 20-page Look No. 458.. 30¢

(2 for 50c)
book of noslnnm
No.

459.. I15¢

GOLD SHIELD PRODUCTS

28-page illustrated instructions,

| Do you need

360 Greenwich St. (Dept. RC6) New York City
- —rr o = .

eaTatocwass

64 PAGES
‘ms PARTS

sUPPLIES
nuontscm

EVERYTHING IN RADIO

Sets. parts. supplies, public
address systems, amateur oqQuip-
ment. testers, kits and fluores.
cent lighting at lowest prices.
Huge stocks. bought months ago

. ready tor shipment the same
day your order is recclved. The
Defense "Program is making big
demands on our industry but be-
cause of our advance buying we

PA%:ES WITH dre able to fill yous orders

ES! promptly and céficiently.

BURSTEIN-APPLEBEE- COMPANY

1012.14 McGEE STREET, KANSAS CITY, MISSOUR!

BINDING POSTS ?

The XL PUSH POST with_ its Sporing
Actlon  assures  Constant Contact  and
auick connection.
Mnnu!nctured In All Aluminum Typo M
at 12c each
Aluminum Body.
at 15c each
Types CP or ALL_BRASS~STAIN-
12,!‘-_35 'gEEslkE_}:RING !§ Pl Ns PMVENNo:y
SPRA T 28 -
CORRQSIVE at 28¢c each.
Manufacturers and nealerl Liberal
Discoun

X. L. RADIO LABORATORIES
420 West Chicago Ave.. Chleago, L.

MAKE OLD RADIOS NEW

You ean learn quickly to modernize all
gets. No moro new rrdles. Cash-in by
Improving audie clrcuits, modernizing
eabinets, adding features usually found
on late model sets. Practiceal job-
sheets with schematies and hhotograbhs
make the work casy. Complete,

x 11 inches. manual only 31.00, post-
paid, Money back guaranteed.

SUPREME PUBLICATIONS
3727 W. 33th Street. Chicago, (Il
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CONTAINS:

22,000

DEFINITIONS

.
DICTIONARY OF
RADIO WORDS
AND TERMS
.
OICTIONARY OF
THE AUTO.
MOBILE

TABLES,
TREATISES, ETC.

If sou will tako advantage NOW of our special
subscription offer of eight months for $1.00.

FILL OUT-MAILTHIS COUPONTODAY!

™ U U % N R O SR SN R U U W MU OSE U SR BN ED SR U O A Ay ON R R R R

with $1-00 dahctiption

RADIO-CRAFT

\ LIBRARY SIZE

MODERN

WEBSTER
DICTIONARY

;21")502&1 yo;l[ﬁABSOLF’I]‘F[f;{; F'RE? ""do}’&%‘{i : RADIO.CRAFT, 25 Wost Broadway, New York, N. Y.
] pARO  fu rary slzo M ’
WEBSTER DICTIONARY—useful and Instructive g O 7002 !» & New Order O Extend my Prosent subecrition
:-1‘1. llavhyono. This soi‘:-orﬁnnun:ing ul.l!h(;ruul'!;o 1 E:?ctll_cm:‘r; E::;gf&ig:u u\;vnl Bln)m]do Oﬂngollﬁr;‘_Lozx;n:vm'ﬂ
ctlonary—a8 new wotk throughout—containg  the P 2
most up-to-date words Mow in common ues. 22,000 8  ELRh Months. Scad mo. ABSOLUTELY FREER and BOST-
definittons In all. It also foatures s Giossary of ' N
Radlo Words and Terms. Dictionary of the Auto- 1
mobile, Treatlsgs on Practical Byntax, Eiymology, ]
Punctuation and Standard Enelish by well ¥nown I Name - .
authorities, Metric Tables, TIme. State Flowers, gl T e LT R e
National Parks of the U. 8., ele. 1
This 15 2 time Nmited offer, H AQAress .\ ..ccaricrsonnuaieribrai it essransann
80 don't delay in returnfng the Coupon. g
B OMF e Btate ..iiaieiann
RADIO-CRAFT ' S
't (Remit by check OF money order: regisie:
25 WEST BROADWAY NEW YORK CITY g L N e gy foused LIS
The books Ilsted below have never been sold by us before. The
value of eath book is 50¢, They are exattly the same as RADIO

SPECIAL

'&. TyELEVISIGN'S 50¢ blue books which have been on the market
or yeurs. i

For a short time only we are selling these at a specisl reduced
price of only 750 for the 3 books.

All of the books eontain numerous photographie lllustra-

tions and diagrams and have stiff flexible cover.

Pl R DL A P R L L L DL LR L H

L]
Popular Book Corp., [ |
25 W, Broadway, [ ]
New York. N. Y. 1
Gontlemen: [
Enclosed you will find remitiance for 76¢ {cash, now o
U. 8. stamps or moncy order accepted) for which H
pleaso send me at once your 3 books
ABC OF TELLVISION SHDRT WAVE GUIDE E
SHORT WAVE RADIO QUIZ BOOK :
o] T T JRPFPRIRTS SE - S ST O -t :
Address  MAMaaanBRETE o s ma b d i o o b 05 6 Bk o ha (]
Lo E ATy ey e p—— State. .. ..... nC-s-12 ¥

OPERATING NOTES
(Continued from page 619)

« .+« SPEAKER ADJUSTMENT for the above
models

On some of these models the speaker
cone gives off a terrific rattle and buzz.
Remove ring, then cut conc out carefully
with sharp knife or razor blade. This is
sometimes necessary so that all of the dried
ring can be cleared. The cone may then be
replaced and cemented in place with dope.
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Speaker may also be re-centered for better
results. {Clean speaker carcfully before
replacing cone.)
1f a loud howl prevails, and nothing else
helps, moving the speaker back a couple
of inches from the front of the cabinct often
eliminates this trouble.
Lapp MacDownaLp,
Chester, Cona.
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Short-Wave Reception
on a Midget Set

OME time ago, I needed a temporary
Samatcur receiver, and after some ex-

perimentation, found the set described

here to be quite effective, not only for
the amateur 160-meter range but also for
the police calls and other stations in this
range.

If you have, or can get a small midget
radio that has a stage of R.F: and a detec-
tor, it is possible to convert it into a good
short-wave receiver. By “good”, is meant
one able to rcceive low-power phone sta-
tions with a 100-ft. antenna. The ordinary
midget radio is almost dead on the 160-
meter phone band because it does not re-
generate at the higher frequencies. It does
receive some but not anywhere necar as
good as the one to be described, which
makes use of a link coupling regeneration
control.

ZZ B

# Z 1B 2,
Y
7 /1o

f?le",;eng:;zén o shorf waves:

Fig.2

The link circuit of Fig. 1 can. be per-
manently installed on a pair of uprights
provider next to each coil. These could be
soldered to the chassis or arranged te be
held to the chassis with machine screws.and
nuts. The exact construction is not im-
portant and. will vary perhaps with the
individual case. .

My link wag simply 12 turns of wire at
each end, separated from the windjngs of
the coils .by one half inch all around.. Or-
dinary insulated hook-up or other wire
could be used, the coils of the link being
formed by tying the turns together with
cotton string. The coils can be of any de-
sired kind,

The link is simply a continuous length of
wire with two coils, one at each end. This
can be made of a length of hook-up wire,
the two ends being joined together.

An important factor is the direction of
the winding of the coil at one end ‘of the
link circuit. If the recciver does not squeal
or give a click, indicating the start of oscil-
lation, up one of the coils, turn it over and
put it back in place. The receiver should
then oscillate casily.

In Fig. 1 the volume control knob is
shown. Three positions of the knob ‘are
indicated, Position B is maximum volume.
After you have found the proper coil direc-
tion, move one of the link coils up-and down
for the proper position at which oscillation
begins. If oscillation should start at point
A on the volume scale, move the coil up
until the oscillations close, Then leave the
coils therc or fix them in place, by arrang-
ing small dowel rods on top of the chassis
extending upwards to the coils.

....DETROLA 168 '

Dead—OQOpen in the power cord, Replace
with 200 ohm unit. )
.. .. EMERSON BN206

When set goes dead ot has intermittent
reception, open lead is indicated in the An-
tenna Coil. Replace with new coil.
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2 Tubes
— 5in
This Receiver

WM. J. VETTE

By utilizing dual purpose tubes in a new dnd

cleverly developed circuit, the author cduses

2 tubes to do the work of 5, and under some
conditions 7.

ES, it is possible, although it may scem a bit far-fétched, to
build a little set with only two tubes, in which thése two tiubes
perform the functions of seven single-pirpose tubes!

A glante at the diagram will show that the circuit-is actijaily
that of a set using four tubes, but by making use of the 3A8GT
tube; only two tubes are needed.to pefforin the four fiinctiors, as
these tubes are in reality tio separate tubes in one glass énvélope,
Then, by careful use of regenération in two stages, the efficiericy i
incteased to the point where seven differerit tiube functions are
tarried out. . )

Let us analyze the circuit and sce if we can fihd where the extra
three tubes are hidden:

In the first tube envelope we find that the functions of a siiper-
heterodyne first detector and oscillator are comibined. So we have
two tubes accounted for here. Bit wait . . . the first detector is
regtnerative . . . and we find that the increased gain and selectiv-
ity will approximate that obtained with an additional tuned R.F.
stage using a high gain tube. So let’s take credit for an extra titbe
il this stage; we have found three of the tubes so far, and only

* one of the two actual tubes has been considered. Do you think we

can make the next stage do the work of four more tubes? Lét's
see what takes place there. .

In the next stage we have a conventional 1.F. amplifier circuit
. . . this only accounts for one more tube, so let us consider the
{riode section of the tube. This is hooked up ds a regenerative
second detector, ‘and brings -our total titbes found so far only to
fivé. But wait, we said it was 'regenerative . . . this might siretch
the tube’s functions a bit if we consider it more closely. The re-
‘generation: would of course make it possible to receive code, or
CW, signals, and otherwise we would neced a separate beat oscil-
lator. tube to make this possible, so we have six {xbes-now. The
seventh is found the moment we take note of the fact that, as in
the casc of the first detector, the regeperation introduced so in-
treases the pgain and selectivity that the effect of an additional
amplifying stage is had. And there we have the seven* tubes,
thotigh only two of them show in the photographs.

In building this little set, very small parts, of the very highest
guality, were chosen, to allow of a small, compact layout in kéep-
ing with the fact that although most of the parts, except tubes,
of a seven tube set are needed, only two actual tubesd are uséd, and
the layout cobld easily become biilky and awkward, with it-
efficiency as the result.

LAYING OUT THE PARTS
Before starting to build the set, obtain all of the parts, and lay

them out approximately as shown in the photos; I ised an

aluminum sub-chassis base, hut due to the present unavailahility
of that material the constructor may have to find 2 substitute,
such as _an old chassis from Somec other receiver, etc. For this
reason, I will not give any hard, fast dimensions or detailed lay-
outs, other than to mention that the chassis shown measures
slightly less than 4"x6"x1%4" high, to allow mounting in a

standard 4x06 steel file cabinet, easily had at any dime store. The

photos show the set enclosed in this cabinet.

Before mounting all of the parts, it is necessary to make some
alterations of the second I.F. transformer. Remove the coil and
trimmer assembly from the case very carefully, and take the grid
(white with green tracer) lead down to the bottom, instead of
up through the top of the casc. Then add the tickler or regenera-
tion winding. This consists of between 40 and 50 turng of number
30 wire, ‘insulated, wound between the upper transformer coil

‘and the trimmer assembly. You will have to unsolder all of the

. *The cditor considers it best to cvaluate the linc-up as equivalént to five
tubes, as the gain may not be apparent under all conditions.

RADIO-CRAFT for JUNE, 1942
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FMINLMaX

8" SATTERY

Photos above show the "2 in 5" receiver in opera-
tion. Centar—the receiver cabinet with lid. open. &
Lower photo—view of chassis®and headphones.
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wires going to the trimmers from the coils
before winding this coil, and this should be
done with extreme care. Make sure all of
these wires are connected again before re-
placing the coil in its case. After winding
the tickler, cover it with the coil dope
(Amphienol 912-A) given in the parts list,
and lct dry hard before touching. Bring
the tickler leads down through the bottom
of the case through pieces of small spa-
ghetti tubing, long cnough to protect the
wires clear to their points of connection to
the circuit.

In wiring the set, do not make any ground
conncctions dircctly to the chassis. Run a
length of heavy tinned bus bar from one
end of the set to the other, and make all
grounds to this bus. When some part is
automatically grounded to the chassis by
means of its mounting screws, ignore this
ground, and run a scparate wire to the main
bus. Greatly increased stability results from
this precaution, as the chassis is not called
upon to carry R.F. currents, and strays are
much more easily: confine¢ through the
shielding of the various parts.

In making soldered connections to the coil
sockets and tube sockets, made of the new
ultra-low-loss material; . Amphenol Poly-
styrene, extreme care must be exercised, as
this. material possessés an extremely low
melting point. Be certain that your iron is
quite hot and very clean and well tinned, so
the joint can be quickly made, with a
minimum of heating of the part being
soldered. These precautions are especially
important when soldering the coil terminals
on the coil forms, also made of this excel-
lent material, as the least bit of heat reach-
ing thé base.of the coil form will result in
the prong affected either' pulling through
the base of the form, or leaning over at

a8

Complete wiring diagram for "2 in 5" receiver,

such an angle that the coil will not fit.its
socket. This all makes the use of these ma-
terials sound rather difficult, but such is not
really the case, as a little practice makes the
job quite casy. As mentioned above, just
make certain that your iron is very clean,
brightly tinned and HOT.

COIL CONSIDERATIONS

The coils are wound according to the
data given at the end of the parts list. Many
constructors will wonder how it happens
that there is no auxiliary trimmer con-
denser. incorporated in the first detector cir-
cuit, for bringing this circuit into exact
alignment with the oscillator. I found that
since 1 was more intcrested in the higher
frequency bands, and since tracking was
much casier to bring about in these bands,
I was able to juggle the windings of the
two coils encugh to make them track quite
closely. However, on the coils for the lower
frequencies, a greater tracking error will
be introduced, and some means of alignment
will be needed. The conventional method of
bringing a small variable condenser, con-
nected in parallel with the first detector
tuning condenser, -out to a .panel control,
is not, practical in this set, for duc to the
method of coupling tlie oscillator ‘intd the
first detector, the two circuits have a ten-
dency to lock, the changes made in the
tuning of the detector cause the oscillator
frequency to vary somewhat. Therefore,
some means of individual compensation for
each detector coil should be sought.

. This may take the form of what the. radio
manufacturers call a “gimmick”™; this 1s
merely two picces of insulated wire twisted
together and connected- across the grid and
ground points of the coil being treated, the
capacity so introduced being varied by the

amount of wire twisted together. However,
as I mentioned above, T found it easy to
juggle the coil windings themselves, vary-
mg the distributed capacities enough to ob-
tain the balance nceded. Then the coils
were given heavy coats of the liquid 912-A,
which acts to hold the windings in place,
preventing change of characteristics due
cither to climactic changes or to mechani-
cal shock. It is quite important to usc this
cement with these forms, as it is very diffi-
cult to get the windings tight on this sur-
face, and some means of holdjng them down
where you want them is necessary.

After the set is completely wired, check
the wiring very carcfully against the dia-
gram before attaching the batteries. Be
especially certain that the proper filament
terminals on the tube are connected as
shown in the diagram. clse you might have
a scction of one of the tubes shorfed out.

When connected up, the LF. stages should
preferably be aligned at 456 kc. by means of
a good signal generator, although as a
malkeshift, they may he peaked at some
unknown frequency by means of some
noise generator, such as a sharp buzzer,
etc. This latter method should be used
only M the constructor can’t beg, borrow or
steal the use of a signal generator, as the
proper operation of these critical circuits
can bc greatly affected by misalignment.
Lineup of the input (first detector) will
be carried out as described hefore, ecither
juggling the windings of the coils or by
usc of a gimmiick.
TUNING UP! i

This all done, we are ready to hunt:for,
signals. : 1

The center dial is, of course, the. tuning.

XFC = Special - RE Chohe,
wound on § /fsolantle
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control. The small knob on the left con-
trols the second detector regeneration, and
will also have an effect on the volume of
the sct, while the knob on the right con-
trols the regeneration in the first detector,
and will also affect the sensitivity and
selectivity.

To operate, turn the right-hand  knob
about half way on, and turn the left hand,
or second detector knob, to the point where
a rushing sound is heard in the headphones.
Then turning the tuning knob should pro-
duce signals, accompanied by a whistle,
which may be cleared up by turning the
regeneration control back just to the point
where the whistle disappears. This knob
is handled cxactly like the standard regen-
eration knob on a regenerative set. The
other control knob is used to sharpen the
selectivity and sensitivity of the first stage.

If it is found that turning the main re-
generation control full on does not produce
regcneratlon, try reversing the wires com-
ing from the tickler on the second LF.
transformcr

Using almost any sort of aerial, you
should be able to tune in the whole world
but you of course must realize that no set
can be better than the aerial it is connected
to. You will find the operation of this sct
unusually stable and smooth, and the carc-
ful constructor should be rewarded with a
remarkable little set capable of remarkably
big performance.

One of the many advantages of ‘this set
is the fact that although tire performance is
that of seven (or five . . . Editor) tubes, the
battery drain 1s that of on]y three or four
tubes . . . this is quite important when one
has to buy batteries. The batteries shown
with the set were chosen to permit of a
certain amount of ponabnhty, with enough
stamina f6r fixed use; if oric desires even
greater portability, the set can be housed
m a cabmet of shightly larger size, to allow
the use of the ultra small Mini-Max bat-
teries used in personal portable receivers,
and the “A” supply can be from flashlight
cells, while if the set is to be used at a
fixed location, the batteries should be of
larger size, and should last a very long
time.

Due to its small size and big perform-
ance, this sct should make the “ideal” em-
ergency recesver.

Parts List

RCA
2—3A8GT Tubes

ALLADIN

1—C100M 1.F. Transformer, 456 Kc.
1—C101M 1.F. Transformcr, 456 Kc.

AMERICAN PHENOLIC CO.
(AMPHENOL)
8—No. 24-5H Midget coil forms
2—No. 54-5SH Midget sockets, 5 prong
2—No. 54 Super MIP polystyrene octal tube sockets
1—Bottle Liquid 912-A coil dope

INTERNATIONAL RESISTANCE CORP.
(IRC) RESISTORS

2—D-11-120 Mectallized controls, 25,000 ohm
1—No. 42 switch, DPST
2—10,000 ohm /z watt resistors, BT
1—15,000 ohm ¥; watt resistor, BT-1
1—100 000 ohm V% watt rcsistor, BT-14

—3 Mcgohm 14 watt resistors, BT-¥4

SPRAGUE

2—SM-31 Silvered Mica capacitors, .0001 mf{.
1—SM-35 Silvered Mica capacitor, .0005 mf.
2—1FM.325 Fixed Mica capacitors, 00025 mf.

HAMMARLUND

1—HFD-140 Dual tuning Condcnser, .00014 mf.
2—CH-X R.F. Chokes, 2.5 mh.

CROWE

1—No. 6341 vernier tuning dial
2—No. 6129 black plastic Tmobs
RADIO-CRAFT

for JUNE,

NATIONAL CARBON COMPANY
(EVEREADY)

2—No. 482 Mini-Max “B” batterics, 45 volt
1—No. 6 Dry cell A’ battery, 1.5 volt

AEROVOX

3—.1 mf. 200 volt paper tubular condensers
1—.25 mf, 200 volt papcr tubular condcnser
1—4 mf, 150 volt "Ig ndee” tubular eondenser

MISCELLANEOUS

Sub-chassis material .
Hook-up wirc, small grid caps, cabinet, hardware,
headphones, ete.

COIL DATA

All co:ls wound on Ampllcnol Polystyrene coil

forms, %" diamcter. Ld and Lo wound to 1 inch
Iength.

Band

(Mcters) La 14 Lt Lo Lp
80 11 62 6 55 11
40 7 28 44 24 9
20 4 15 3 1315 7
10 214 Ivs 1% 31 4

b L(:ik, Lt and Lp wound with No. 30 E. for all
ands.

Id and Lo wound with No. 18 E. on 10 and 20.

Ld and Lo wound with No. 28 E. on 40 and 80.

(E = cnameled copper wire)

Special filament R.F. choke is wound on old
1 watt resistor, 1 mcgohm resistance or more, and
has 30 turns No. 30 E

All coils trcated with hqmd 912A after winding.

AIR-RAID BUSINESS
(Continued from page 588)

chcckmg force to go over cards and put
data in convenient form for the councils
examination.

Arrangements may be made whercby any
citizen filling out a card may arrange to
have his or her set checked over within
next five days at a special rate of $1.00,
plus replacements—if any—at list prices.
Citizen may indicate on card choice of
serviceman or leave it up to service group
to split up accordingly. In order to secure
this rate a definite time and place must be
arranged for the set’testing; this insures
against waste of
time. The volume of business secured in
this way, plus community good-will, will
more than compensate for the admnttedly
low rate charged for the set inspection,

ELECTRONIC ORGAN
(Continued from page 601)

2. Easy to build for an clectrician who
is not a. skilled mechanic.

3. True ensemble non-mechanical tone.

4. Large number of true harmonics, but
the relative intensity :5 not under control
unless Ranger system is used.

S. True organ attack if oscillator starts

up when key is pressed, not true if oscillator
runs all the time, unless special keying sys-
tem is used.

6. One tube can go out of commission
without upsetting the whole ‘organ.

DISADVANTAGES

1. Expensive to build.

2. Requires tuning. Only one octave nced
be tuned if frequency halving or doubling
is employed.

3. Limited to one type of tone at a time,
ie., cant make manuals differ in tone except
by super’ or other coupling, unless oscillators
operate continuously.

4. Stops from control tubes can be ob-
tained separately, but not in combination.

1942
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serviceman’s valuable ’
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GET YOUR RATING

* NOW!

Prepare for increased pay positions in
the Army, Navy, Merchant Marine or
Commercial Communications fields.
There is a aerious shortage of trained
Radio code operators ... you can
prepare for one of these jobs without
leaving your own home with the sim-
plified Candler System. Over a Quarter
of a century of cxperience in training
radio code operaturs Write today and
find out how easy-it is to learn cede
now or improve code proficiency, and
be prepared for the future. Mail a
post card now . . . there's no obliga-
tion and no salesman will call!

A Free Book for Youl
FREE 52 page BOOK OF
FACI‘S contalne inslde ad-
vico ' and  tips  from  tho
champlons. and world's
fastest “amatedr and com-
meorcial operators, Get your
copy of this free book
nowl “Wrlto* today.

‘CANDLER
‘SYSTEM CO.
Box 928, Dept. C-6
Denver, Colorado

noux_a,n ACTS

m.l- 'O,.—nnnu

R H D - ENGINEERJG
DECREE IN 2% YEARS *

® Complete Radio Engineering Coursé in 27
months. Bacheldr of Sclence Degreo. Radlfo
(television, talking picturos. and - the vast ‘¢
electronie field) offors unusual oppertunities.
Defenso needs call ‘for the engincer. Demand
exceeds the supply, Courses also In Clvil,
Electrical, Mechanical. Chemical, Aeronau-
tical Engineering; Business Administration,
Accounting, Secretarial Science, Tuition.
llving costs low. World famous for techni-
cal 2% year courses. Spoclal . preparatory
department for those who lack required high
school work. -Enter Septembor, January, March,
June. 59th. year. write for cataleg.
2462 COLLEGE AVE.

TRI-

GUARANTEE
CANNON - BALL

Phones to give absolute
satisfaction. Unusuzally
sensitive. Noted for fi-
delity and elarity of
tone. Folder C-6 illus-
. trates complete Can-

Sease their o pon-Ball line. Write

C. F. CANNON COMPANY
SPRINGWATER, N.Y.

'Inventions Wanted
Patented ‘or- Unpatented -

Wo hava been guccessfuliy selling inventions,
patented and unpatented. since 1924. Write us,
if You have a practical, useful idea for sale.
CHARTERED INSTITUTE
of AMERICAN INVENTORS

48 Dept. 109 Barrister Buliding. Washington, §,C, &2
————— =

PATENTS— TRADE MARKS

Booklet concerning Inventions & Patents
Form '"Evidenco of Conception” with
instructiona for use and ‘'Schedule of
Government and Attorneys Fees”—Free
LANCASTER, ALLWINE & ROMMEL

Registered Patont Attorncys
436 Bowen Bldg. Washington, D. C.
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5-Tube Short-Wéve‘

SUPERHET RECEIVER

This short-wave superhet will appeal to the beginner in set-building, as it
is well explained by the outhor and the parts are fairly simple to assemble

and align.

Above—front and bottom views of

have been wanting to build yourself

a good recciver, but just didn't have

the nerve to start—all you beginners

who have been looking for a-set that is easy
to construct, but will still work like a
communications receiver-should—here it is.
The author makes no claims of new cir-
cuit innovations or of extremely new appli-
cations of existing circuits. Rather the only
claim to a place on your operating table
that this set has is it's very compact and
cficient application of well known prin-
ciples. The parts complement has been kept

626

HERE it is! All you radio “bugs” who

the short-wave suporhet receiver.

low and standard; casily obtainable parts
have heen adhered to. The cost of the parts
should not ‘be- found-exhorbitant, but no-
where has quality been sacrificed for cost.
The low cost of the parts is rather due
to the use of double-purpose tubes, and to
the design of the vircuits around tubes
which require a minimum of cirouit com-
ponents.

SAVING TUBES

To begin with, the beat frequency oscil-
lator, which usually requires a scparate
tube, has heen combined inte the detector

RADIO-CRAFT for
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circuit through the use of a double triode,
the 6C8G. This idea saved an cxtra tube.

It alse saved the amnoying nccessity-
of external coupling into the sccond detec-
tor circuit, as the inter-electrode capacity
of e two triode scctions serves adnurably
as the coupling “condenser.” Anothér ex-
ample of a simifar saving is the choice of
the 6K8 as oscillator-converter tube. The
use of the internally connected “injection”
grid in this tube climinates an external oscil-
lator coupling condenser, and at the samc
time cuts down on losses by doing away
with the external wiring of this circuit. The
one extravagance the author allowed him-
self was the use of 1500 k.c. L.I*. transforn-,
crs of the iron core variety, rather than the
cheaper air core type. It was found a wise
choice, too, since the gain of this type of
transformer is inherently much higher than
the air-core type. The choice of 1500 kc.
rather than a more couventional lower {re-;
quency typc was, of course, made necessary
by the lack of an R.IF. or pre-sclector stage.
The image rejection ratio was' thus kept:
high enough so asto be unobjectionable.

The sccond detector is wired in a conven-
tional “power” or grid-bias detector circuit.
This was found desirable over a diode cir-;
cuit as it introduced enough gain into the:
audio circuit so that a 2-stage audio system’
was not necessary, Sufficient space has been!
reserved on the chassis for the addition of
another tube, however, thus allowing the
constructor to add a -diode detector, thus
making automatic volume control possible,
at some latpr date. Panel space is also re-
served: for an “R” meter, if automatic vol-
ume control should be added. A point which
should appeal to the beginner is the fact
that separate oscillator-and: R.F, variable
condensers’ are used, thus doing away with
the difficult and patience-trying problem.of
tracking the scctions of the gang condenser
in morc conventional circuits. A 140 mmf.
condenser tunes the R.F. section, a' 150
mmi. “bathtub” type tunes the oscillator
and a 30 mmf. midget is used for spreading
the amateur or foreign bands over the whole
tuning dial. ;

A dynamic loudspeaker is used, and its
field, together with 3 8 mi. condensers and
a 30 hy. choke, provide excellent power sup-
ply fltering. The phone plug is connected
mto the grid circuit of the G6F6G, doing
away with D.C. in the phones, and also
making it possible to use high-impedance
crystal phones if desired, without external
blocking condensers.

CONSTRUCTION

So much. for the design. Now for the
construction. The set is constructed on an
clectralloy or galvanized chassis base, 77 x
12" x 2”. The pancl is 15" x 9", The band-
spread in the original is a 47 airplane type
dial, mounted so that the knob cxtends to
the left of the dial, and even. with the cen-
ter. To mount it in this way, the dial must
be revamped slightly. The small metal vabs

JUNE, 1942
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that hold the glass in place are bent up
carefully, and the glass removed, as well as
the gasket below it. The hand 1s next taken
off, and the ceiluloid dial scale will then
fall frec. Remove the scale, and turn it 90°
to the right, so that the scalc will be in
posmon for reading properly when the dial
is mounted on its side. Then cut a notch
in the dial scale in the right position to
engage the pin which serves to hold it in
position. Then carefully reassemble the en-
tirec mechanism. Some means must be de-
vised for supporting the dial in this posi-
tion, and just what this will be depends on
the type of dial you have chosen. In the
model being described, a simple right-angle
bracket mounted on the hase of the oscil-
lator tuning condenser, which, incidentally,
cxtends through a cutout in the chassis top,
was ' sufficient, together with the support
given the dial by the connectiori to the tuning
condenser shaft. The 30 mmf. tuning con-
denser must also be mounted on a right-
angle bracket. No particular data is given

for this part of the construction, as all
measurements, etc., will depend entirely on
the parts used.

CHASSIS DETAILS

The chassis must of course be obtained
before you can start construction. A word
might be.said here in regard to the source
of supply for this unit. It probably can be
obtained {rom any of the radie mail-order
houses, but when this is done, it is usually
necessary to punch and drill your own
chassis. Considerable equipment is neces-
sary to do this job, and do it neatly, and
the beginner is-not always so cquipped. The
author has found that the proprietor of
your local tin shop 1s usually equipped for
such work, and is always quite willing to
be helpful in this line, Almost all sheet-
metal shops have a grade of galvanized
sheet metal that is excellent for. a chassis,
and can cut, bend, drill and punch both the
chassis and panel for only slightly more
than you would pay for the same material,
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unpunched, from usual sources. It might
pay you to make friends with your tin-
smitlr.

After the chassis and panel have been
prepared, mount all of the larger parts—
that is, the power transformer, tuning con-
densers, speaker, volume contro] switches,
b.{.0, transformer, 1.F. transformcrs chake,
‘can” type clcctro]ytic condenser, dial, and
tube sockets. Also the dial plate which is
to serve as a band-set marker on the large
oscillator tuning condenser can be mounted
now moere conveniently than after the wir-

" ing is completed. If the holes have been

drilled and punched as given in the specifi-
cations, very little trouble should be experi-
enced - with this phase of the work. The
panel is held to the chassis by the mounting
bushings for the two switches, volume con-
troi, and R.F. tuning condenser. The speaker
is fastened to the panel with four 14” stove
holts and the dial escutcheon is held in place
with the four small machine screws pro-
vided.

Below—wiring diagram for the 5-tube superhet recciver.

(6H8

6SH7
(

RF Cod. Ose. Coil
Bottom View Gnd Bottom View
Cb, 760 Grid
A// coils Coil
Bollom
e
WOEL 7 0" ot o0
! (haif Flote
vy iy Phone Jach 3" Hok
Bzﬂd B%ﬂd |~ Btjcf\,d Bg)fﬂ B ”'o‘).l Hi/“ (4 / E //o/p; /6, lpac/;
Oscillator | 56 Turns 30|22 Turns #301/0 Turns * 30| 4 Turns 7 30 o Trgos| . .,
Grid | Close Wound [Spaced 20 pert Spaced /O per’| Spaced & per] 23 x23
Oscillalor |IQ Turns* 30| 8 Turns |6 Turns ® 30 |4 Turns # 30 " a cor
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R.F |66 Torns #3027 Turns*30|/3 Torns *30| 5 Turas ¥ 30] . M;’ bl / 5 h .
Anfenna |Close Wound |Spaced 20 pet| Spaced’ 10 per| Spaced & peév| * i=
RF 14 Tewns® I0| O Turns30| 7 Turns #30| 4 Turns # 30 @ F: ‘%"‘I‘, @
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‘ Al coifs wound oni ribbed 5. prong forms 21' xh’.hb/e
S/and-%« Sw  BFO Sw Vol Cont /?6' Tuning
~~ Moles 2 —~
Cof, bl ond punch hokes as marked.
Dial
o -
1 33 Hole
AN\
o o o J&y._0o
- - £
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Radio Construction

Electrical bandspread on all bands,

115-125 volts A.C. or O.C

afford to pay.
550 ke, to 30
on atl bands.

Model EC-3

Cheek all these features and then You wiil knnw
hy so many buy .-m Echophone M EC-3 for
ren ications Cr Vft.'\l filter (four (g
position variable sclcchwly) C\Ilbmlcd bandspread.
Automatic noisc limiter. Preselection on all bands.
2 stage 1.F. amplificr. Flywheel tuning. Scp-rate
6" PM d‘_ amic lpe'\ker Cw monitor. 10
3 bands. Tunts fram 560 ke, to 30 me, Eloctr-c:n
bandspread. Opcr-lc! on 115 volts A.C. or D.C.

Model EC-1

Here Is your opportunity to have all the communications
features at a moderate price with an
Six tubes. Three bands. Tunes from 550 ke. to 30 me.
Self-contalned soeaker.

Model EC-2

All these communications features are Yours at a price that you can

bands. Elecirical bandspread at an Irequcnnes in the tuning range,
Operates on 115 volts A.C. or D.C

PERFORMANCE WEcoquH

with

Echophone EC-1.

Operates on

with the Echephone EC-2. Three bands tune from
me. Self-contained 5~ dynamic sponker. Preselection
Calibrated bandspread scale on 80/40/20/10 meter

167 WASHINGTON ST.,

The RADIO

SHACK

BOSTON, MASS., U.S. A,

WIRING THE SET

Now to proceed with the wiring. The first
step is to wire the power supply. The filter-
mg circuit not bcmg cxactly conventional,
it should be borne in mind that it is a good
plan to check with the diagram frequently
to avoid mistakes. Also remember that the
base connections for the 5Z4 tube are a little
out of the ordinary, as are the 6C8G, 6SK7
and O0KS8.

After wnmg the power supply, bring the

“positive B” lead 1o the screen of the 6F6G

socket and to the sparc terminal on the
S-prong oscillator coil socket. These will
serve as distribution points from which
secondary leads may he run to the various
points requiring high woltage.

The filament circuit should next be wired.
It is not necessary to use a twisted pair of
wires to connect the heaters in this set, as
is sometimes the case. Simply ground one
side of cach heater at the socket, and ground
one of the 6.3 volt terminals at the power
transformer. Then use a single wire to carry
the filament current to the other terminal
of cach tube.

Now start with the antenna coil and, care-
fully following the diagram, and chcckmg
off cach connection as made, wire the R.F.
circuit. Then proceed to the oscillator coil
and the oscillator circuit. The LF. comes
next, the detector, and the b.f.o. Finally the
power output stage is connected, and the
phone jack is wired as per the diagram. This
1s so connected that when the plug is inserted
the audio voltage goes through the phones
to ground, instead of to the grid of the
6F6G. When the plug is removed the cir-
cuit is again completed ‘o the grid.

No special precautions are necessary in-
wiring this circuit, cxcept to make 2ll leads
short and direct. The condensers and re-
sistors are all mounted by their own leads,
and ground conncctions arc made to lugs

628

attached to the chassis with the bolts which
hold the sockets in place. The ground re-
turns are, for the most part, made direct to
chassis. However, in the R.I*. and oscillator
circuits, it was found advisable to use a
common return. This was done by using a
shielded antenna lead to the volume control,
grounding it at several points to the chassis,
and using the shield as the ground-bus bar.
The inside shielded wire was used for the
antenna lcad.

COIL DATA

Coil data is given in a separate table. You
may either wind your own coils to these
specifications, or obtain them ready wound
to your specifications. The more economical
of the two thoices would be, of course, to
purchase the coils forms and wind them
vourself. This should not be difficult if you
follow the specifications closely, and coat
the complete coils with coil dope to keep
the windings in phce The beat f1cqucncy
oscillator circuit is connected as shown in
the diagram, the red wire going to B4, blue
to plate, green through the condenser to grid,
and black to ground. The yellow wire in
the transformer specified in the list of parts
is not used, the end being cut off and taped,
to prevent short circuits.

Adjustment of the tone of the b.f.o. is
made by the knob, which extends through
the top of the shield can.

Aside from following every connection on
the diagram carefully, there are no special
precautions which need be repeated. How-
ever, there is one “kink” which may prove
advantagcous to the mcmcrlcnccd This is
to use several colors of wire for wmng the
circuit. Use blue for plate circuits, green
for grid circuits, red for high voltage, yellow
for filaments, black for cathodes, and bare
for ground, or some similar schemec of your
own making. Thus, you can check back
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through the wiring easily and errors can
easily be discerned, as a red wire going to
a filament, cat 1ode, plate or ground connec-
tion dlrect]y is obviously a mistake, and
similarly for the other colors.

OPERATING HINTS

Now it may be well to say a few words
about operation. The set is designed for an
antenna with a transposed lead-in, which
terminates in a low 1mpedancc line. Such an
antenna is the “Zepp”, the half-wave doublet,
etc. However, almost any good antenna will
give satisfactory results. An outside or
water-pipe ground is also cssential.

First plug a pair of coils and all the tubes
into the proper sockets. Then plug the
receiver into the power-supply, and turn the
volume control (second control from right)
toward the right. With the standby switch
and b.f.0. switch {first and second from left,
respectively) in the off (up) position, allow
30 scconds for the tubes to warm up. Now,
with the phone plug removed and antenna
and ground connected, volume control full
on, turn the “stand-by” switch pn. Remove
the grid clip from the 6C8G tube and touch
the grid cap with your finger. A loud buzz
or roar should be heard in the loudspeaker.
1 the circuit from the detector on is work-
ing properly, now proceed to the oscillator
section. Merely touch the stator of the band-
spread oscillator condenser. A click in the
speaker indicates a properly connected oscil-
lator circuit. If these tests prove satisfactory,
the final “proof of the pudding” is its opera-
tion. Tune the Oscillator Band-set condens-
er. the center. control in the lower row,
slowly from one side to the other. Some-
where in its range a station or group of
stations will be heard. Now rotate the
Autenng condenser, at the far right, until the
signals come in at maximum volume. ’lhen
rotate the band-spread condenser to reccive
the desired signal and readjust the antenna
condenscer slightly for maximuwmn volume
with minimum neise level. You will soon get
on to operating thie three controls in such a
manuer as to obtain maximum performance.

Your receiver can undoubtedly be made to
operate better by aligning the LF.’s. If you
have a test oscillator, this will be easy. If
not, it can he done npplommately with: the
aid of the beat frequency osciflator. Simply
disconnect the anténuna, and ground, start
the b.f.0., and tine the trimmers for maxi-
mum “hlss in the spealker. Thm peak them
again on a weak signal and the * allgnmcnt
of this set is complete.

A coat of Dblack crackle enamel on thc
pancl, a set of new knobs, and a few pains
to keeps things neat, and you'll have a set
that you'll be proud to own. ]ust a couple
of words of caution—Don't substitute parts
unless you know they are clcctncnl]y iden-
tical to those spcciﬁed Don't forget to check
your wiring. Don't expect the 1mpossible!

With these don’ts in_mind, I'm sure you
won't he disappointed in this little set. If
there is enough demand for an improved
model, with a a.vic, etc, the author will
revamp the set for these refinements and
publish the new design data. So let’s hear
how you cone out.

| e

BURNT FIELD COILS

Speaker ficld coils and phonograph motor
field coils that have their insulation badly
charred and arc loose through overhcating
from shorts, ctc., but which have continuity
of mndmg, can be repaired by placing the
winding in a can of high melling poini
insulating pitch or compound. The same
compound that transformers are sealed in.
Boil the unit for about ten miinutes, remove
and hang up to drip. This will reinsulate
cach wire and will make the winding tight
and safe again.—Robert Murray in “Syf-
vania News.”
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Defense WALKIE-TALKIE and

Radio £ Television

AIRPLANE DETECTOR

GEORGE FRANCIS BAPTISTE

Front and rear views of the Walkie-Talkie transceiver and Airplane Detector, together with photographs
showing close-up view of the audio amplifier before it is assembled in the transceiver cabinet.

operation with our Armed Forces and

the Civiban Radio Nets, will help

protect the men behind the gums as
well as those at home. Here is a unit that
is indeed valuable—it combines a Walkie-
Talkie along with a Sound Detector that
can be used for detecting airplanes as well
as assisting to find anyone trapped in build-
mg cellars or buried underncath débris re-
sulting ‘from air raids, etc. Some of its
features arce the use of a high-gain ampli-
fier, using low-drain miniature tubes, with
exceptionally low “A” and “B’ battery cur-
rents and miniature batteries if desired;
(sce article entitled “A4 High-Gain Minia-
turc DBattery Powered Amplifier” which
appeared in the October, 1941, issue of
Rapro-Crarr). The sound section can be
used independently for those who are hard
of hearing; the Walkie-Talkie can also be
used scparately. A carbon or a crystal
microphone <an also be used, whichever one
desires,

The complete weight of this unit with
all the equipment is less than ten pounds.
It gives a person a good opportunity for
making numerous experiments. The range
of the transmitter is of course limited to
local work and will have a coverage of two
to fifteen miles, depending upon the terrain
or location.

CI'VILI'AN Radio Defense, in close co-

A twenty-two to forty-eight inch tele- -

scope car antenna is used, with a plug fitted
to the end so that it can be plugged into the
top- of the outht and adjusted for best
results.

RADIO-CRAFT JUNE,
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CONSTRUCTION DATA

Diagram No. 1 is the schematic for the
complete unit. Diagram No. 2 shows the
chassis layout covering both the Sound and
Walkie-Talkie units on a separate chassis
and wired independently, and also tested
separately. They are then mounted on the
front pancl. Diagram No. 4 is the layout
for this panel, with Diagram No. 3 show-
ing a top view of the cabinet and the cor-
rect marking for the jack for the antenna
plug, which should be mounted on a picce
of quartz so as to reduce losses in trans-
mitting power.

Picture No. 1 is the front view of the
completed unit and gives a general idea as
to the appearance of the completed unit.
Picture No. 2 shows the rear view of the
complete unit in the cabinet; picture No. 3
is a bottom view of the sound amplifier,
with picture No. 4 showing the unit com-
pleted. This can be used as a separate unit
for such sound detection as desired.

IZach unit has its own separate volume
control and super-regeneration control ; for
the sound amplifier this is the gain control.
Its position will depend upon the type of
microphone used. There are provisions for
two pairs of crystal phones, or if one de-
sires, only one pair of phones. A small
three-inch P.M. speaker can be mounted on
the top of the cabinet or plygged in sep-
arately.

In the construction of the sound amplifier
the choice of the best parts obtainable
should be used, with all plate and grid wires
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separated as far apart as possible (see arti-
cle entitled “A Fligh-Gain Battery Powered
Amplifier,” in the October, 1941, issue of
Rapio-Crarr), This will hbe of great help
in assisting one in the construction of such
an amplifier. Also it will be noted that a
voline cantrol is connected across the
microphone transformer (carbon micro-
phone) so that the level of same can be
adjusted to its proper value, as the gain
is quite high.

In regard to the use of the unit.as a sound
detector for the locatian of planes, the mi-
crophone should be mounted in a box that
can be rotated to various positions; or the
microphone can be attached to the end of a
trumpet horn and rotated for the best
directional effect. This is a matter of one’s
own choice and enginecring ability. The
use of this device where traffic noises are
present is quite annoying, but in quiet loca-
tions the system is very sensitive and sur-
prising results can be obtained. Wind noises
are bothersome at times, but these can be
greatly reduced by placing a picee of silk
cloth over the end of the trumpet horn or
speaker hox. The microphone unit should
be weather-proofed so as to he protected
from damage caused by moisture or rain.
In general, Dest results are obtained in loca-
tions that are not too noisy. A little prac-
tice will enable the user to become very
proficient in the operation of it for such
work as locating airplanes. The human
car’s usefulness in detecting an approach-
ing airplane can,only be best compensated
for by the selection of low noise levels near
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the location of the microphone. It may be
well to state that by mounting the micro-
phone with rubber-band supports and
springs, the passage of ground wave vibra-
tions from the soil is greatly reduced. Rub-
ber cushions on the legs of the microphone
mounting also helps. As a final suggestion
such microphones or horns can be mounted
on a car and used in various places, as one
moves from place to place.

Microphones, and speaker if used, or
phones should be well separated so as to
prevent any audio “feed-back,” with cable
shiclded well so as to reduce any possible
feed-back. Many times it is impossible to
see the approach of planes due to poor
visibility, but their approach and direction
can be determined. One should carry a
small pocket compass so as to determine
the direction; or, better still,*find a way to
mount the compass on the trumpet horn
or speaker box. It would be advisable to
line a speaker box with some acoustic ma-

terial on the bottom and sides with the sus- .

pension of the microphone. in the center.

BAND COVERAGE

This transceiver is for the two and one-
half meter (112 mc.) band, but with other
coils of more turns it can be used on the
five meter band, and with less turns on
the one and one-quarter meter (224 mc.)
band. ‘

For operation in the five meter band (56
megacycles) eight turns are about right,
using the same size wire (No. 16 tinned
copper wire on a % inch dia. form). Four
turns cover the two and one-half meter
band (112 megacycles) and for the 224
megacycles band, two turns and one con-
denser plate. The coil may he spread out
or squeezed together to suit the desired
band-spread effect, depending on the amount
one wishes.

A Bud three-plate tuning condenser is
used with one of the plates removed. The

-uBn

transceiver should be adjusted in the 214
meter band, with a coil of four turns spread
out to one inch evenly and wound on a
one-half inch form. In order to bring the
214 meter band in the center of the tuning
dial, place a soldering iron on the stator
plate. This will heat the solder holding the
plate, bring in the plate spacing closer to
about 1/32 of an inch. This will do the
trick very well. The stator plate can be
left in that position for all bands. Do not
use any kind of soldering flux, usc only
resin core, as an acid flux will cause leak-
age at ultra high frequencies, causing the
transceiver not to opcrate properly.

After the transceiver has been checked
carefully and is ready for operation, con-
nect the “A" battery first, and then the
batteries. Place the “Send-Receive”
switch in the proper position, turn on the
battery switch, this is also the super-re-
generation control; at the same time have
the crystal carphones plugged in and also
the antenna (thc antenna is a telescopic
model as used on auto radios and has a
microphone plug connccted to it). Plug it
into the antenna jack at the top of the
cabinet and adjust it to about forty-two
inches, then advance the volume control
slowly until a rushing sound is hecard in
the carphones. This shoutd be quite loud
and smooth over the entire range of the
tuning dial. If such is not the case, adjust
the antenna trinumer until this effect is ob-
tained, and also adjust the telescopic an-
tenna. This will also improve the super-
regeneration and make it smoother. There
is no further adjustment required as this
also takes carc of the transmitter section.
However, if onc desires he may connect a
milliammeter in the R.F. choke lead, and
adjust the antenna for maximum current
and then mark the antenna. This will give
you the maximum power output also, and
all that is required 1s to adjust the antenna
trimmer for the receiver end.

Wiring diagram of the transceiver

Sometimes it is difficult to obtain perfect
super-regeneration ; to cure this change the
value of the grid-leak to onc of lowet or
higher value, as_tubes vary. Upon tuning
in a strong carricr, this rushing sound or
super-regencration sound completely clears
off. On wecak signals this sound is slightly
noticeable. This is common with all super-
regeneration receivers. In adjusting the
antenna trimmer use an insulated screw-
driver, or a quarter-inch polysterene rod
filed down to fit the antenna trimmer.

The tube line-up is as follows: the 958
acorn tube is the detector and oscillator;
the 154 is the audio amplifier tube and
used only in receiving. This tube is also
one of the modulators, the final modulator ;
the other tubes in the sound detector are
used as a resistance-coupled high-gain am-
plifier; these are also used as modulators.
They are as follows: two type 1S5 pentodes
and one type 154. These in turn feed the
final type 154 on the receiver chassis and
in turn mix with the 958 detector-oscillator,
which is used as an oscillator for trans-
mitting.

There is nothing tricky about the cir-
cuit, as it is a straight super-regenerative
circuit, and the high-gain amplifier is also
a straight audio amplifier. Both circuits
have been tried independently, but the idea
was to be able to use a crystal microphone,
and do away with the carbon microphone
and battery, and also to have z sound de-
tector. This can also be used as a pre-
amplifier; battery consumption is very low.
A complete list of parts is appended.

XTAL PHONES USED AS A MICROPHONE

In using the transceiver as a transmitter,
all that is necessary is to place the “send-
receive” switch in the “send” position, and
turn on the main high-gain amplifier volume
control. Plug in your crystal car-phones
or clse you can have a separate crystal
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microphone. The gain control if turned too
high may cause over-modulation and dis-
tortion. This position of the amplifier gain
control will be around three or four on the
gain control dial; this can best be {found by
experience. To use earphones as a micro-
phone connect the left hand open switch
terminal to the crystal microphone volume
control. It is surprising how good crystal
phones work as a microphone; I have used
them with this outfit and found it unneces-
sary to use a special crystal microphone. In
the schematic diagram there is provision
for a carbon microphone input if one
wishes ; this may be omitted. There is also,
provision for a small PM speaker. 1 per-
sonally prefer the crystal microphone and
crystal ecarphones; it is just a matter of
choice. With a crystal microphone one can
get away from the carbon mike hiss, which
is very annoying. All transceivers I have
seen usc carbon microphones, but here is
ofie that does not.

To receive again, just throw the send-
-receive switch Back to the receive position.
One crystal phone can be used for receiving
all the time, and the other for the micro-
phone. Two people can talk at the same
time—another novel feature.

Parts List
RESISTORS
Two I.R.C., % watt, 3 megohm
One 1.R.C, ﬁ watt, 10 megohm
Two LR.C., ¥ watt, 1 mcgohm
Two LR.C., ¥ watt, .5 mcgohm
Two [.R.C., ¥ watt, 10,000 ohms
Two LR.C., ¥ watt, 250,000 ohms
One LR.C, %4 watt, 200,000 ohms
One L.R.C, ¥ watt, 150,000 ohms
‘CONDENSERS

Two Aerovox
ne Aéraovox
Two Aerovox

L0001 mf. silver mica

003 mf. mica postage-stamp style

.05 mf. tubulars, 400 V. rating

Twoa Acrovox .1 mf. tubulars, 400 V. rating

Four Aerovox .01 mf. tubulars; 400 V. rating

Two Acrovox .003 mf. tubulars, 400 V. rating
nce Bud midget condenser, single spaced (sec text)

TUBES

Two RCA Type 154 miniatute tuhes
wo RCA Type 185 miniature tyuhes
ne RCA Type 958 Acorn tube

BATTERIES

One or Two Burgess type XX45 671 V. “B” or
Qne Burgess 5308, 45 V, “B” battery

One Burgess 5156, 221 V. “B” panery

One Burgess 124 V. A, Type 4F4

{See text for carbon mike battery)

MISCELLANEOUS

"Onc Bud cabinct 12 x 7?4 x 6% ins., portablc with
carrying_handle, black finish .

Fuur Amghcnul miniature tube sockets

Onc Amphenol, typc PCIM male and female cone
nector

One Ami)hcnol Polystyrene rod, V4 inch diameter

One Millen Quartz sheet, 3 x8Y ins, 1/10 in.

thick
One Yaxley 3100 serics switch, 4 circuit, 3 posi-
) tlons, 1% inch diameter
Three Yaxley, type A1, midget jacks
Two Yaxley, type A-2, midget jacks
wo Yaxley plugs shielded shell type, nickel plated
ne Hammarlun acorn  tube socket, Code
USH 960
One Hammarlund Mex 3-30 mf. trimmer
Onc Stancor transformer, Audio type A.53
One U;I\‘(::’s transformer, ‘microphane-to-grid, type
Onc

One
One
One

Oxford speaker. 214 ineh PM spcaker and
transformer to match same for 5000 olim load
Banner telcscope antenna, 22 inch to 60 inch
opened or similar
Brush pair of XTAL phones, communication
Blynﬁ B.J. . (
rush crystal microphone (sce text
One Kurz-Karsh 3% inch dial ;
One Universal carban miicrephonc—singie button
(see text)
Two %4 inch brass spacers, % inch long
Onc 7 x 10 inch pancl clectrolloy or similar
Nuts, holts, washers, soldering lugs, wire, cte.,
Etched metal name plates
One S.II’.S.T. snap switch, with *“‘off’-“on” name
plate

*Note that a special permit from the F.C.C. and

C.B. must be obtained for operating any radio
thansmitters, no matter how small, under present
war-time conditions.

RADIO-CRAFT

for JUNE,

Radio & Television

Sound Detector &'_, Faﬂsce/kfgr & £le

/i
N

b 1t

A s

Carrmg_ handle mounted on
fop of cabmet m eceonfer

~—/ g e Ant Jeck mount-

- A
i < T4
NoF %y o 51
—a— L Faprer iz
e » :
| ot
I 3 4
A | s" /2 T 5
I =5 956 |
e =)
i :
:Souna' Chassis & Amplitier | / i ;
i : “ 12 g3
| Bend ________'__1_@ £
: __ 2B 5
Ik ==
Top of Cobinet View showing front. Panel. Layout
Anfenna  jack mounting. o I o ]
; ~T 7 Z "
- [ F 4;

g o on guarfs &
4*|ﬁ; T8
,_,_w 1OK.
l!{" g
e~ te
73 73 |

Layout data for the chassis and panel are given above.

TELEVISION

:

d

)Y

:

§ Yo wshudrt
~ RADIO & "W2AMN"
3 .

3

o

™

price S50¢

148 PAGES
6x 9 INCHES

OVER 150 RADIO DIAGRAMS
and TECHNICAL PHOTOGRAPHS

RADIO AND TELEVISION
25 West Broadway New York, N. Y.

1942

www americanradiohistorv com

Your Money Back—

If the RADIO AMATEUR
COURSE does not represent
H;: gr:‘eatest book Jalue ever
oftered to. the radio

a0c

“fans” for ...

TO corivince you that there isn’t a
better book huy today, the pub-
lishers of the RADIO AMATEUR
COURSE make the sensational
offer of a money-back guarantee on
such a low-priced book. Stop in at
any of the many dealers handling
this book and examine it. See for
yourself if the RADIO AMATEUR
COURSE isn’t just the book you've
always wanted.
Printed on the finest coated paper
—well illustrated attractive d4-color

cover—complete with radio informa-
tion you must have. It contains a

step-by-step program for obtaining
a short-wave radio education.

Written by George W. Shuart,
W2AMN
foremaost short-wave authority

1
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Remit by check or money arler; register letter if you [

g send cash or unuscd U. S. Postage stamnps.)

1 1
T 1
: NOMNC o foibms o g 0 1[0 0BT @ o 0t b o 5B s Brarah o :
M 1
1 |
g OAJITEES it ci i e i |
1 1
1 1
8 CllY* oo i b e 3 o SOtes = 3 guine @ RC-6:42 L
-------------------------'—!
631


www.americanradiohistory.com

Radio & Television

Set- Luilder

A 2-4 TUBE PROGRESSIVE RECEIVER

Part I--HEADPHONE UNIT

for 110 Vts. A.C.-D.C.

This receiver will appeal to the beginner in

radio set construction, as it is designed so

that it can be built in two “progressive’” sec-

tions. The first’section, described.in the
present article, provides headphone recep-
tion of radio signals, while the second section,
to appear in a later issue, deseribes how to
incorporate an amplifier to operate a loud-
speaker. The parts required are fairly casy
to obtain and the assembly is straightforward

and simple,

Several views of the headphone unit of the “progressive” receiver
are shown in the accompanying photos.

-
|
|
|

L. M. DEZETTEL, W9SFW*

® THE recciver we are about to'déscribe
fills a two-fold purpose. It-answers the
many requests for a simple 2 tube A.C.-

D.C._receiver. ‘It anticipates later requests
for adding additional amplification to it for

operating a loud speaker.

As a simple 2 tube A.C.-D.C. réceiver,
it is all that onc desires for headphone
operation. A 12JSGT triode is used as a
regenerative detector, All-wave operation-is
obtained through the use of standard 4
prong plug-in coils. These coils are inex-
pensive and ecliminate the . tedious job of
winding your own. A 45Z5GT tube rectifies
the A.C.and has, in addition, a tap on the
filament f6r a pilot lamp.

It is advisable to follow the template in-
structions in the making of the chassis. Two
additional sockct. holes are provided for
extra amplifier stages which you certainly
will want to add at a later date. It is much
casier to put those extra holes on to the
chassis now, before the set is assembled
and wired, rather than after.

The identification of the various holes in
the drilling ‘template is apparent from the
back-view photograph of this set. On ‘the
rear lip of the chassis, the first hole is for
a rubber grommet for the line cord. The
next four holes mount the daal tip jack
strip for the headphones. The three holes
on the right arc for mounting the antenna-
ground strip. The socket hole at the e¢x-

treme left is for the 45Z5GT tube. Between

*Fngincer Allicd Radio Corporation,
632

Chicago. IlHnois.

it and the panel we mount the electrolytic
condenser. This is a threc section electro-
lytic condenser, with two 150 volt sections
at 40 and 20 mfd. and one 25 volt scction
at 20 mfd. The latter will be used for the
amplifier to be added later. In the center
you can sec. the 140 mmid. variable con-
denser used for tuning. It will be necessdry
to make a small “L’" bracket out of metal
for mounting this condenser to the panel.
The little gadget ahove the variable con-
denser is the pilot light mount.

Front panel controls are (from left to
right on the front pangl view) the regencra-
tion control, main tuning control and rotary
switch, In regard to the latter, we suggest
that if you plan on adding the amplifier
that you purchase a 100,000 ohm poten-
tiometer with S.P.S.T. switch on it. For
the present you will use just the switch
for turning this sct on and off.

"BREADBOARD" CONSTRUCTION

OPTIONAL

If you prefer, you tnay use the bread-
board style of constructing this set, and
a masonite or thin plywood panel. Electric-
ally, however, metal is preferred as it re-
duces body capacity effect and hum pickup.
If a wood basecboard is used it will be
preferable  to, purchase baseboard type
sockets instead of the wafer sockets indi-
cated in the parts list.

No drilling details are given here for the
panel as you may wish to use somng other
vernier dial than that shown in the photo-
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graph. The one shown here is a Nationdl”
type B and was chosen for its smooth ac-
tion and variable vernier ratio fecature. A
drilling template is furnished with it.
Assemble all of the large parts to the
chassis and panel in the order mentioned
above and as shown in the photograph. The
electrolytic condenser is furnished with a
wafer socket which mounts to the chassis
in the same way as tube sockets. The con-

“denser is then inserted,. and three metal.

tabs on the bottoni gre twisted to hold it

ﬁrmly in the socket. A three point wiring .
terminal was mounted in approximately the’
center of the chassis as a wiring con-

venience, All fixed condensers, resistors and

the R.F. chokes are supported by their.
own pigtail leads when wired.

WIRING SIMPLE BUT IMPORTANT

Wiring should be done slowly and care- .
fully. Use a hot, well-tinned soldering iron
and resin cove solder. Do not use acid flux.
The soldering iron should be held against
the connections until the connections them-
sclves are hot eunough to flow the solder.
Wiring leads should be as short and direct
as possihle. This is especially important if
wltra shortwave operation is desired.

Notice that there is no direct connection
between the wiring and the chassis itself.
This is important if you wish to prevent
sparks between the chassis and any cxternal
ground that it may happen to come in con-
tact with., The schematic diagram shows a
variable condenser mounted directly to the

JUNE, 19427
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Wiring diagram for the headphone section of the “progressive’ receiver.

pancl. The R.F. voltage in this condenser
gets its electrical return path in the circuit
through the .05 mf. tubular condenser, also
shown connected to the chassis.

Although a combination antenna-ground
binding post is used, actually it is not neces-
sary to use an external ground with this
set. The set receives its ground through the
line cord.

Before you say “done,” check over the
wiring once more. Use a colored pencil to
draw over the connections in the diagram
as you check them against your set. This
is a great help in preventing oversights. If
you have followed the diagramn carefully
and done the job rieatly, using short con-
nections, you should get immediate results.
"ON THE AIR"!

We shall begin our operation by using
one of the broadcast coils. On the broadcast
band you will hear stations immediately and
have a chance to become acquainted with
the manipulation of the controls—not that
it is the least bit difficult. Plug in the two
tubes and the coil and insert the line cord
in any A.C. or D.C. outlet, having an output
anywhere from 105 to 125 volts. Turn on
the switch at the right and allow a minute
for the tubes to warm up. Turn the regen-
eration control to the right, but not so far
that a continuous squecal is heard. Revolve
the tuning condenser until a station whistle

. ... CONTINENTAL RADIO AND TELE-
VISION {Admiral, Mantola, and others)
MODELS 4F, 4D

On these models using wood cabinets,
weak reception on distant stations is often
caused Dby absorption of moisture by the
wood. This is easily remedied by drying
out the cabinets in an oven or by using an
clectric bulb inside the cabinet. The set
must be realigned after drying for best
results. When the sct refused to align, this

RADIO-CRAFT for JUNE,

is heard. Keep the condenser tuned to the
center of this whistle and at the same time
turn the regeneration control slowly. to the
left until the whistle stops. At the point
where the whistle just stops as you turn
the control to the left, or just begins as
you turn the control to the right, is the
critical point of oscillation. It is at this
point that you will obtain the greatest selcc-
tivity and -sensitivity. Broadcast (200 to
550 mcters) stations are best heard just
below this critical point of oscillation.

You can now try one of the short-wave
coils. There is only one thing to keep in
mind when tuning for shortwave stations.
The condenser must be turned very siowly,
otherwise it is casy to pass owver these S-W
stations. This is the reason that a good
vernier dial is necessary. CM (code) sig-
nals can be copied when the regeneration
control is set a little past the critical point.

It goes without saying, that a good pair
of headphones should be used for hest re-
sults. They should be of the magnetic type
and have between two and three thousand
ohms impedance. The antenna should be
from 75 to 100 feet long, installed as high
and as clear froin any other obstacies as
possible. As mentioned hefore, no ground
1S necessary.

Next month, we will describe the method
of adding two stages of amplification. The

SERVICE NOTES

may be caused by open secondary of the
oscillator coil.

. ... MODELS 4A, 4F, 4D

Weak reception in this model may be
caused by an open 2nd LF, coil. If exact
replacement is not available, Meissner ILF.
winding No. 16-6601 mounted directly on
old trimmer and dipped in hot paraffin to
keep out moisture makes a very satisfactory
replacement. 5
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additional stages will permit loud-speaker
operation of the more_ powerful stations,
as well as increased sensitivity when using
headphones. The-transition is casy and all
of the parts used in the present set except
the 400 ohm resistor will be used in the
four-tube set of next month.

Parts List for "Progressive” A.C.-D.C,

All-Wave Set
1—9%”:(5":(1}4" metal chassis
1—7"x10" black crackle finished panel
1—NATIONAL typc B vernier dial
1—10,000 ohm potentiomecter
1—Rotary on-off switch
2—Bar knobs
1—140 mmf. tuning condenser Knight N1127
4—Qctal wafer sockets
1—4 prong wafer socket
1—Dial illuminator (NATIONAL)
1—3 section filter condenser, MALLORY FPT306
1—Twin antenna-ground terminal, EBY
1—Twin pin jack
1—2% mh. R.F. choke
1—400 ohm 10 watt resic‘ar
1—50,000 ohm 4 watt r. “tor
1—2 megohm ¥4 watt resistor
1—3-30 mmf. mica trimmer condenser
1—.05 mf. 400 volt tubular condenser
2—100 mmf. mica condensers
1—Line cord and phlug
1—Rubber grommet to fit 7/16" dia. hole
1—Set of 4 prong “broadcast” coils (200 to 550
mceters,
1—Set of 4 prong S-W coils
1—I12]J5GT tube
1—45Z5GT tube
1—Pair 2000 ¢hm magnctic headphones

(To be concluded)

Impaired reception or whistle in this set
is often caused by open 4 mi. 150 volt elec-
trolytic condenser which goes from B-plus
to ground.

. ... RCA AUTOMATIC RECORD
CHANGERS
When the exact replacement starting con-
densers are not available on models using
condenser starters, a 1 mf. 600 volt paper
condenser makes a satisfactory replacement.
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TECHNICAL
BULLETINS

Technical bulleting give reliable information in |

easy-to-follow form, and save waluable time
otherwise spent in laborious reading of numerous
books. Every suhject s’ treated briefly and con-
cisely, yet completely. No complicated math-
ematics, chcr:lislry. electricity, or theory. Each
bulletin is written in simple language.

PRICE $1.00' EACH. POSTPAID
ORDER BY NUMBER N

ELECTRICAL DESIGN & CONSTRUCTION

D.1({—DESIGNING AND BUILDING TRANSFORM- |

ERS.—8imple, non-mathomatical methods for designing
transformers of ail
as aro used for ultra-vielet jamps, Neon tubes. ote.

D-112—DESIGNING ELECTRO-MAGNETS.—The rub
joct of elettro-magnat deslgn- Is 80 cicarly cxplalned that
anyono c¢an design and bulld magncts for practically
every purpose. Completo. practicsl data coverlng both
A.C. ond D.C. magnpts.

D-{3—HOW TO .DESIGN SOLENOIDS AND PLUN-
GER MAGNETS.—Anyono who I8 Interosted in solenolds
or plunger magnets cannot-afford to he without thls nons
mathomatical. simplo and practical information.

D-101—USING NICHROME RESISTANCE WIRE.—
Expiaing how to repalr ‘elcctrie’ flat lroms, toasters. rheo-
siets, resistors and other olectrle heating devices. Simpli-
flod ’mlotllods of flguring longths ond &lzes of wlro for
any job.

D-106—REWINDING |  ELECTRIC MOTORS.—Complete
informatlon. diagrnma. skctehes. tables. etc., to emnble
any shop man, mechanle, elcctrlclan, exporlmentor, otc.,
tu rowind A.C.. and D.C. motors and gencrators of all
ypos. ’

D-144—A. C. CURBENT CONTROLLED WITH EASILY
MADE CHOKE COILS.—How to design and construct
choke colls. How to dotormine slze and amonnt of ire
requlred. how to find_ the core size. Full details on
assembiy end coll winding.

D-148—DESIGNING AND USING ELECTRIC RELAYS.
—SImple “practlcal instructlons for designlng, bullding,
and uslng A.C. and D.C. rolays; alse thorme-eleciric
rolayd. Includes practical relay control systems for motors
and machinery.

D-127—SMALL ELECTRIC LIGHT PLANTS, DESIGN
AND CONSTRUCTION.—Tolls how to design and bulld
small elcetric light plants for eollages, Camps Or couniry
homes at small coit. Covers construction of a 110-volt
syatem  to 14ght slx 80-watt Inmps. how to bnlld o
G-volk syslom uslng an auto-goncrator, with or wlithout
a battory, and how to convert a Ford model ‘"I gen-
crator to a 110-volt, A.C. genorator,

D.I34—ELECTRICAL EXPERIMENTS WITH SIMPLE
MATERIALS. —How anyons without Provious knowledgo
of olectrieity can porform Larmless, - interosting, and
fd'}c’i"m'"l experiments with stinple. ‘Inegbensive ma-
erinls.

D-131—MODEL MAKERS & INVENTORS GUIDE TO
REMOTE-CONTROL SWITCHING.—Controlllng olectrical
dovieos. traln models. elwiDment of all typos ot & dis-
tance by means of a telebhone dial.

D-137—=ELECTRICAL METERS EASILY BUILT.—In-
formatlon that will enable students to build oxporimental
olectrical moters to measure alternaiing or direct cur-
ronts. Including ammeters, voltmoters and watimoters
sufficiently accurate for cxperimental purposes.

Each Bulletin consists of a set of larne sheets.
assembied In one packet. size 9 x 14%2"; weight
% [b. Numerous lliustrations, diagrams. charts to
supplement text.
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RENOVATING AND

'POLISHING CABINETS

® THERE is no reason why a scratched or
dull cabinet should be tolerated, for after

- all, a radio set is an article of furniture as
. well as a musical instrument. The majority
- of marks that make a cabinet look shabby

are scratches, chips and ‘fiiger marks, and

_such cabinets can easily be rejuvenated by
. the following mcthod, which should be fol-
" lowed {or both French polished and sprayed
" cabinets.

The materials required are: A small bot-
tle of French polish, a “water” stain in
powder to match the color of the cabinet
and a fine paint brush.

FOR SCRATCHED SURFACES

To touch up scratches or chips, procced
as follows: Place a little polish.in a saucer
and add just enough of the powder stain to
color the mixture, mix well and gradually
add more powder until the approximate
color required is obtained. It is as well to
he a little on the light side, as the color can
always be darkened when adding a second
coat.

Thoroughly clean the scratch with a cloth
dipped in methylated spirits and .carefully
“paint” the scratch with the mixture of
stain and polish, taking very great care not
to get any on the polished surface of the
cabinet, or the surface will be spoiled.
Should the mixture get on the cabinet, wipe
it away as quickly as possible,

When the first coat has dried thoroughly,
a second may be applied, and if the scratch
has been colored to match the rest of the
cabinet by the first application of the mix-
ture, the second “dose” should be of polish
only. Otherwise, continue the treatment as
outlined above with another coating of the
mixture, When tackled in this way, the
scratch will soon be filled and will scarcely
be discemible.

USING PLASTIC WOOD

Some scratches, or chips, are too deep to
be removed by this method, and plastic
wood should be used. This is. obtainable
from most hardware stores and, since it
will not take a stain, the colored variety
should be used and a little pressed firmly
into the scratch with the blade of a pen-
knife. Here, again, take care not to allow
any of the plastic wood to creep on to the
rest of the cabinet, as it contains a powerful
solvent which will quickly attack the polish
and give it a mat surface. Smooth off the
surface of the wood as soon as it is ap-
plied, and leave to dry for at least an hour.
Plastic wood contracts as it drics, so the
surface when applied should be just slightly
above the level of the cabinet. When hard,
it should be carefully levelled down with
a very fine sandpaper. The mixture of stain
and polish may then be applied as before,
and any irregularities in the surface of the
plastic wood will be levclled up by this

application, This method is 'so effective that.

the position of a scratch may be practically
hidden.

When a cabinet is merely dull, the appli-
cation of a little “oilet” or “liquid glass”
coupled with plenty of “elbow grease”
should be tried. It is surprising what a few
minutes of such treatment will . do. In fact,
any of the many commercial car polishes
(cellulose type) are extremely good, not
only for removing finger marks and gen-
erally cleaning up the cabinet, but also in

RADIO-CRAFT
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giving an extremely high polish and Femov:
ing fine scratches from most of the finislies
used in cabinet manufacture. Such treat-
ment is of no avail when the cabinet has
been hand French polished.

Perhaps the worst kind of cabjnet to
tackle is one on which the actual polish
surface has worn off due to continual use
and polishing. Too many people make a
habit of regularly polishing their cabinet
with polish, with the result that they do
more harm than good, and gradually re~
move the surfacc. Rub it over occasionally
by all means, but use only a soft, clean
duster with no polish.

In such a case, the only way to make a
good job of the cabinet is to “strip” it, that
13, to remove all that remains of the exist-
ing polished surface by well rubbing the
cabinet with fine sandpaper. Always sand-
paper the way of the grain, never across
the grain, and make a perfectly smooth and
uniform surface before attempting any re-
polishing. After sandpapering, clean the
cabinet with a duster and then with a rag
moistencd with methylated spirits to re-
move all greasc.

This time, however, the polish cannot be
applied with a brush, or a very uneven sur-
face, showing all brush marks, would re-
sult. The following method should be fol-
lowed. and although it may seem a little
tedious, it will render results equal to’a new
cabinet, and is well worth the time and
patience.

POLISHING HINTS

Place a small amount of cotton wool in
the center of a square of linen or. fine rag,
and pour sufficient of the staining pofish
(which should be made up as described
above), on to the wool so as to damp it
right through. Wind the rag round the
wool so as to make it-into a tight pad with
a smooth polishing surface. Stight pressure
of the fingers on the sides of the pad should
caus¢ som¢ of the polish to ooze through
the linen,

Apply the polish in circular motions, with
a gentle but firm pressure, taking care to.
cover every portion of the surface with a
layer of polish. If more polish is required,
never pour it on to the rag, but on te the
pad and add polish to the cotton wool. Tt
the pad sticks to the surface being polished,
apply a little linseed oil to the actual polish-
ing surface of the pad. On no account add
more than one large drop unless the surface
is extremely large. This will prevent the pad
sticking as the polish hardens.

When the first application has dried thor-
oughly, rub it over very lightly with extra-
fine sandpaper, working the way of the
grain as before, and then apply another
layer of polish, but using this time a slightly
drier pad, and working in very small cir-
cles, Work up and down the surface in
these small circles and, at the end of each
line, draw the pad very lightly across the
newly-polished surface in the direction -of
the grain.

If it is found that the surface is patchy
when dry, i.c., polished in same places, but
with dull patches here and there, the
surface must be lightly sandpapered once
more and the above procedure repeated
again, until, finally, a highly polished sur-
face is obtained. Practice, ofy course, makes

(Continued on page 636}
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Question Box

160-METER AMPLIFIER

? Can you print a diagram of a 100-
watt single-tube R.F. amplifier to be driven
by my E.C.O. driver unit for 160-meter
operation~—C, Kramer, Aichinson, Kans.

A. A single-ended output stage using a
Hytron HY-40Z tube and capable of slight-
ly over 100 watts input when plate is
modulated is shown herewith. The 30-ohm
center-tapped filament resistor may be
omitted if the filament supply is center
tapped. If a 200 mmf per section split
stator tuning condenser is not available a
100 mm{ per section unit can be used with
a 50 mmf fixed air condenser connected
in parallel. Standard 100-watt coils can
be used.

- 00
REUTRALIZING
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TRANSFORMER AS CHOKE

? Can an audio transformer be wused
as a filter choke?—B. Williams, Baton
Rouge, La.

A. The ordinary interstage audio trans-
formers have quite a high resistance and
are wound with very fine wire so that not
more than 5 or 10 milliamperes of carrent
should be passed through them. Foy such
low currents they may be used where their
high resistance is no detriment. The- pri-
mary winding should be used, as it generally
has a lower resistance and is wound with
larger wire than the secondary. Qutput
transformers are wound with a larger size
of wire and they can often be used in
power supplies delivering currents of 50
to 100 m.a. Generally, the transformer will
be rated for use with a certain tube and
since the plate current of that tube is known,
that current will be the ‘current rating of
the transformer used as a choke. The pri-
mary winding is the one referred to.

iINCREASING BANDSPREAD

How can I obtain more bandspread
on my T.R.F. receiver?—Dan Brennan,
Toronto, Ont., Can.

A.  Additional bandspread would depend
on the type of bandspread you already have
in. your receiver, -We assume you . have
separate bandspread and band-setting con-
densers. I the band-spreading condensers
are tapped across part of the coil, shifting
the tap lower down on the coil (toward the
ground side) will increase the bandspread.
If the bandspread condenser is connected
across the entire coil, connect it to a tap
a few turns down from the grid end, but
if this is not practical you will have to use
a smaller size of bandspread condenser. By
experimenting with the tap on the coil, the
amount of bandspread can be made to fit
your requirements.

RADIO-CRAFT JUNE,
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RC FILTERS

Can you tell me what frequencies
are bypassed by the various sizes of bypass
condensers?—T. Brown, Santa Barbarg,

Calif.

Ry

> ——AWWMM——

TO D.C.
SUPPLY - -
—‘_,C
TO CATHODE ¢

OR GROUND-T

A. The frequencies bypassed are a func-
tion not only of the condenser impedance
but of the impedance of the circuit in which
it is placed. The sketch shows the position
of the bypass condenser in relation to the
decoupling resistor generally used in the
plate supply.leads of tubes. Thesc filte net-
works are used to provide a low impcdance
path for the signal current direct to the tube
cathode or ground rather than by the route
through the power supply circuit.

The impedance of a ‘condenser can be cal-

culated from the formula of Xo=

2rfC
where f is the frequency, C the capacity in
farads and & is 3.14. Actually, this is the
cquation for capacitive reactance, but is
sufficiently close to the impedance for our

© purpose.

Good engincering practice calls for the
impedance of the condenser to be about one
tenth the value of the resistance at the low-
est frequency it is desired to bypass. Gen-
crally the resistor value is first determined
and is made as large as possible consisterit
with the allowable voltage drop through it.
The condenser value is then calculated from

1

a variation of the above formula C= }
7 2nfXo
Where the voltage drop must be kept as
small as possible, a choke coil can be used
instead of the resistor. The impedance of
an air-wound choke can be calculated as
follows: AN
Z=VR*-(2nfL)*
where R is the D.C. resistance, “f” the low-
est. frequency and L the inductance in
henries.

Y,

- Could you furnish a diagram of e
power-supply to furmish 6.3 wvolts at 0.3
amperes for usc in Starting my car in win-
ter when the car battery will not start 112
—J. Weeks, Chicago, Ill.

A. The starting motor of a car draws
between 100 and 300 amperes and a power-
supply capable of delivering this huge cur-
rent would be prohibitive. I would suggest
getting a new battery or perhaps your old
one can be overhauled.

COIL DATA

POWER SUPPLY

__? In the 4-tube short-wave receiver
shown on page 175 of the July issue, what
stze wire is used for the cotls?—J. Bunyan,
N. Y.

A. Number sixteen enameled copper wire
can be used for the grid coils, while #28
or #30 enameled can be used for L-2.
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We have a large stock of

HALLICRAFTERS
NATIONAL
HAMMARLUND
RME
HOWARD

RECEIVERS, transmitters and all radio
supplies of all sorts at lowest wholesale
prices. Order from us for immediate
delivery. We will help you get the best
equipment for your use and cooperate
with you to see thet you are 100%
satisfied.

® YOU get 10-day trial
® YOU get best trade-in

We also have a store at 2335 Westwood
Blvd., West Los Angeles, Calif. Write,
fone, telegraph us anytime about any
radio supplies. It will pay you to deal
with us. Your inquiries invited..

HENRY RADIO SHOP

‘Butler, Missouri

“World's Largest Distributors of
Communications Receivers”

Significant
Isn’t It

... THAT WHERE |
REQUIREMENTS
ARE CRITICAL

KENYON

TRANSFORMERS

ARE SPECIFIED

KENYON TRANSFORMER CO., Inc,

840 BARRY ST. NEW YORK, N. Y,

Heers <% INERSHL
S ™\ REPLACEMENT |

N .u :
“:d“ Ny Lt
Cut‘:x;oq y\\

SOLAR MEG. C

ORP., Bnyonn, N. J.
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FEDERAL
RESIDENT and

RADIO COMMUNICATION
COURSES

QUALIFYING FOR ALL

i WRITE FOR FULL PARTICULARS

AMERICAN RADIO INSTITUTE

1123 BROADWAY
NEW YORK

LICENSES
HOME STUDY

RENOVATING AND POLISHING CABINETS
(Continued from page 634)

a great deal of difference to the easc with
which a cabinet may be completely re-
polished.

Finally, there are one or two hints that
may save time and pahence viz., never al-
tempt polishing except in a dry aimasﬁhere
always sec that the pad is clean and smooth,
and, above all, never go over a pahshed
:urfaqe until it has become guite hard, It is

not the amount of polish, nor the pressure,
that produces a good surface, simply the
continued rubbing. Speed does not matter,
but rather an even, steady circular move-
ment with even pressure.

If the pad is stopped on the work, a
mark will be made which can only be re-
moved: by sandpapering off the entire sur-
face.—“Radiegram” (New Zcaland).

e —

LEAKY RESISTANCE TESTER

@® DESIGNED specifically for use in de-
tecting minute leaks in the rubberized
canvas so widely used in air raid precau-
tions work is an interesting piece of ap-
paratus described by A. W. Russell in
Electronic Engincering of Great Britain,
The diagram herewith shows the circuit.

In use, the ruhberized canvas is fitted
between two rollers saturated in brine or
other suitable conducting liquid and the
resistance  (which is normally about 10
megohms with perfect material) drops to a
few thousand ohms if there is a pinhole in
the rubber laver.

“V1" has a cathode bias as shown, while
the grid receives a further negative bias, the
actual value being determined by the ratio
of the resistance between the rollers and
the value of RI

When there are no pinholes, the resistance
is very high and the bias on V1 equals the
voltage drop across R4. When, however. the
resistance of the material under test falls.
indicating the presence of a defect, the nega-
tive bias is increased, causing a positive im-
pulse to be fed to the grid and the gas
triode V2, which then discharges, operating
the relay in its plate circuit. This may be
used to ring a bell or to make a mark on
the edge of the material, indicating the
approximate position of the defect.

The values of all parts are given in the
following table. These are devised to oper-
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ate the circuit when the resistance between
the rollers drops to 25.000 ochms or less. In
order to change these values, it is necessary
only to change the value of the voltage fed
in through the terminal shown at the right
and the value of resistor R1.

R1 5000 ohms Cl 0.5 mf.

R2 0.125 meg. C2 50 mf.

R3 5,000 chms C3 8 mf.

R4 500 ohins Relay: 10 mA.
RS 1.0 meg. 17,500 ochms

R6 32,000 ohms
R7 1,000 ohms
R8 24,000 ohms
R9 1,000 ohms

Sex w'cing iyint.i

OPA PRICE CEILING
AFFECTS SERVICEMEN

® BEGINNING July 1, 1942, no one may

charge more for services sold at retail in
connection with a commeodity than he
charged in March 1942. Beginning May 18,
1942, prices for goods sold at retail (with
certain specified exceptions) may not be
higher than those of March 1932. 11 the
service of merchandise-was not sold dur-
ing March, 1932, the ceiling price is set by
the highest March 1942 sale price of a
similar service or articie.

Radio servicemen are specifically in-
cluded in the explanation issued by the
Office of Price Administration following
the announcement of the program to stabil-
ize living costs. In their case the Govern-
ment ruling works out as follows:

Beginning May 18, prices for radio tubes,
parts, ctc., used in repa1r work or sold over
the counter, and prices of radio sets, phono-
graphs, amplifiers and other goods sold” at
retail may not be higher than the March
1942 price.

Begimming July 1, 1942, charges for radio
or other ecquipment repairs, inspection
charges, and other charges connected with
radio servicing may not be higher than the
highest price charged in March 1942.

It should be noted that such charges and
retail prices are not set at a standard level
for the entire service profession, or for all
radio dealers. [f your competitor charged
during March higher prices than yours for
either merchandise or services, he is still
at liberty to charge on that basis, while
your March prices hx your rate.

If you were not in the service husiness
or selling at retail during March 1942, your
service charges and prices may be the high-
st prices charged by a competitor whose
husiness is simlar to yours, and who was
in business during that period. The effec-
tive date of the Maximuim Price Decree in
retail servicing is delayed until July 1 to
give OPA time to set up machinery for the
admiuistration of maximum prices in this
field. It is to be understood that in the
meantime all retail servicing operators will
patriotically govern themselves by mnot
charging any price higher than the highest
price charged in March, 1942

The radio jobber’s maximum price to
you is also cshbllshecl by the hnghcst prices
he charged in March 1942. The price ceiling
for jobbers went into effect on May 1l
Customary allowances, discounts or other
price differentials cannot be changed, ex-
cept to lower the price.

Every retail and wholesale establishment
automatically is licensed to sell under the
general maximum price regulation ag the
date the ceiling applies to it, and every new
store established after that date is auto-
matically licensed. This license gives the
Office of Price Administration a basis for
action against stores that refuse to con-
form to regulations.

OPA may ask a court to suspend, for as
long as twelve months, the license of a
store which, after receiving a warning no-
tice, violates OPA regulations. Without a
license the store cannot operate. Convictions
for certain violations may also bring a fine
up to $5,000 and imprisonment up to one
year, or both.

I1f OPA regulations, as they apply to
your business, are not entirely clear, we
suggest that you get in touch with the near-
est OPA office. Such offices are located in
all large cities.—Sylvania News.

SLOGAN
A good slogan for Servicemen to put into a window is:
WE KEEP "EM PLAYING

1¢ ties fn with simliar war slogans. A humorous drawing.

showing an ante.dlluvian radio set playlng perfectly
can be added.
RADIO-CRAFT for JUNE, 1942
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MENLOQ PARK REMINISCENCES, Volame IlI,
by Francis Jchl, Published by The Edison Insti-
tute, Dearborn, Mich., Stif cloth covers, size
4% x 7% ins., pages from 923 to 1156, illustrated,
Price Cloth covers $1.00, paper covers 50c¢.

One of the most interesting and delightful
descriptions of the early struggles of Edison and
his associates to establish the first electric light~
ing plants, is set forth in this newest volume by
Mr. Jehl. Not only is the book of interest his-
torically, for the sketches and photographs given,
but many amusing anecdotes are included; some
of these otorics revolving around early electrical
inventors who were destined to become leaders
in this great industry. The book coniains most
interesting illustrations of the carly Edison fac-
tories and power stations, A fine description of
the events occurring when the old Pearl Street
Central Station was put into operation is given
by Mr. Jehl

Another chapter describes the first Three-Wire
Station at Sunbury, Pa,

The final chapter of the book describes the
restoration of the Edison Laboratory by Henry
Ford at Dearborn, Michigan,

You can read this book with be
amused, and learn a Jot Lesides.

RADIO NAVIGATION by W. J. D. Allan. Pub-
lished by Chemical Publishing Co., Inc., Brooklyn,
N. Y. Size 5% x 8% ins., cloth covers, 106 pages.

The opening chapters deal with electricity,
alternating current, oscillating circuits, radiation,
wave transmission, sine wave analysis, etc.

Chapter II takes up the directional loop an-
tenna, with polar diagrams showing how it
works., The author then discusses the method of
determining location by means of the rotatable
loop antenna, and discusses direction-finding loop
errors, coastal refraction, methods of calibration,
also night and *‘skip” effects, ctec.

The closing section explains how to obtain a
“fix” by simultancous bearings, great circle bear-
ings, mercatorial bearings, long range loop bear-
ing—with calculations of different types of radio-
dircetion finders, route markers and approach
beacons, cte.

INTERIOR ELECTRIC WIRING AND ESTI-
MATING (Third Edition, 1942), by Albert Uhl,
Arthur L. Nelson, and Carl H. Dunlap. Published
by the American Technical Society, Chicago, Il
Cloth covers, size 5% x 8% inches, 354 pages.
Price $2.50.

Thizs book is valuable to all interested in elec-
tricity, not only to enginecrs and architects, but
also to contractors and students. The methods
of wiring used today differ greatly from those
used a few vcars ago because clectricity has
been brought into rural districts and also has
been cxtended to a more wider use of exterior
lighting. Therefore, this book moes into detail
explaining the diffcrent kinds of wiring used,
which is inexpensive and yet safe. Due to the
fact that the subject of wiring is so vast, this
bock deals only with interior clectric wiring.

This book is easily understood by the beginner
as the authors have endeavored to use special
technical terms used by the everyday workmen,
and have shown in detail how te perform many
operations in the easiest manner.

The latter section of the book shows the wire-
man how to start in business for himsclf, with
the assurance that he will be successful in bid-
ding on jobs.

Among many fine features this work contains
is the fact that 8 blueprints for instructional
purposes accompany the book., and also that it is
profusely illustrated with specially drawn dia-
grams, charts and sketches.

THE MYSTERIES OF TELEVISION. by Arthor
Van Dyck. Stiff paper covers, size 8% x 11, 56
pages, illustrated with diagrams and photos,
published by The House of Litile Books, New
York, N. Y.

This book, printed in large readable type, with
clear iflustrations specially made in picture form,
makes this book a very good one for the lay
reader who knows practically nothing about tele-
vision. The picture-diagrams show in a clear
manner how the waves arc restricted to a distance
limited by the horizon; how mobile tclevision
transmitters pick up “‘spot news” scenes and relay
them to the hcadquarters station, ete, Other pic-
turized diagrams show how the image and voice
is picked up, amplified, transmitted and recceived.
A number of popular questions and answers on
television arc given at the close of the book, and
a dictionary of tclevision terms conecludes this
popular treatise.

AUDEL’S NEW RADIOMANS GUIDEBOOK, by
E. P. Anderson; Theo. Audel & Co., Publishera;
New York, N. Y. Flexible covers, size 5x 6%
inches. Illustrated, 756 pages. Price $4,

This i8 a new and revised cdition of a most
ambitious undertaking—an attempt to place be-
tween two covers all the scicnees contributing to
the art of radio.

RADIO.CRAFT

interest,

for JUNE,

It is the author's belief that servicing of radio
equipment requires more than a set of rules or
formulas, that an analytical approach is needed
in tackling new problems, and he draws liberally
on such information as- he deems necessary for
an understanding of fundamentais. But he
includes the rules and formulas as well.

Although arranged as a progressive treatise,
it is very uscful as a handbook. The reader may
refer cither from the tabled List of Chapters
or from the Ready Reference Index to a myriad
items, theoretical and practical, and if his specific
problem isn’t answered some simple solution of
an analogous casc may be used as a guide. Nu-
merous illustrations supplement the text.

Einstein and Steinmetz will be found in its
first pages (regarding the ether theory), the
Underwriters’ Standards in its last (regarding
radio installation requirements), and between
them i3 a world of material ranging from
ethereal to carthly.

This Guidebook is to be recommended as a
text book for the beginner and as a reference
book for the Serviceman and Experimenter.

BASIC RADIO by J. Barton Hoag. Published by
D. Van Nostrand Company, Inec. Cloth covers,
size 5% x 8% ins., 358 pages. Price $3.25.

Basic Radio, The Essentials of Electron Tubes
and Their Circuits is as timely and authoritative
a textbook as anyone could ask for. It is timely
because of its exccllence as Preparatory material
for persons desiring to enter some radio branch
of war work, It is authoritative becausc its
author, Dr. Hoag, Professor, with the rank of
Lieutenant Commander, United States Coast
Guard, heads the Coast Guard Academy and for-
merly was Assistant Professor of Physics at
Chicago University. He is a Fellow of the Ameri-
can Physical Society and a member of the Insti-
tute of Radio Enginecers.

But don’t let this array of titles frizhten you.
If Professor Hoag (author also of Electron and
Nuclear Physics) is theoretical, certainly Com-
mander Hoag is practical. His experience as in-
structor in the Army Radio School at Colorado
College in 1918, if not his present post, must
have guided him in writing for beginners having
a limited scholastic  background. Therefore,
through the use of visual aids, such as curves and
graphs, he has been able to keep at a minimum
the need for mathematical equations usually for-
midable to the beginner.

The student will find this textbook very much

alive, since the author has omitted most of the
material and equipment which, in the rapid rise
of radio, have alrcady outlived their usefulness.
Circuit diagrams are numerous—chiefly basic
diagrams, but many of them give complete de-
tails. Subjects are presented in frofressive form,
generally beginning with an introduction followed
by a simple application, related variations and
final devclopment.

A specially prepared section of Problems and
Questions is given in the back of the book. No
answers are given because the student is ex-
pected to refer to the book or to other radio
literature.

Contained also in this book are chapters deal-
ing with cquipment related to the ficld of radio.
There are two chapters of gas-filled tubes and
their application. explaining their use in strob-
oscopes, grid-controlled rectifiers and D.C. to
A.C. inverters.

WIRELESS COILS, CHOKES & TRANSFORM-
ERS, Edited by F., J. Camm; Chemical Publish-
ing Company, Inc. Size 5% x 8% inches, Illus-
trated, 180 pages. Price $2.50.

The radio craftsman will find thia compilation
of articles uscful for a better understanding of
the construction of ecoils, principally R.F,, LF.
and short wave. There are no bothersome form.-
ulas, but rather practical working values, hook-
ups and picture diagrams. Useful formulas and
other radio data are contained in the appendix.
A number of coil winding machines that can be
built by the home constructor are deacribed in
detail.

The text has a delightful British flavor, but
its terminology may cause an Amcrican reader
to be shghtly puzzled. The English *“valve”
actually is a better name for a radio tube, since
the grid controls the flow of the clectron stream
in much the same way as the mechanieal valve
controls the flow of a gas or liquid. *“High
Tension” and “Low Tengion” are, respectively,
high and low voltage. “"Maina Transformers'
are power transformers, “mains'” being power
lines. The English use ‘‘earth” for ground,
“screenced coils” for shiclded coils and several
other different but casily rccognizable terms.
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LEARN RADIO

TELEVISION

600 LICENSED graduates placed in
past 7 years in shipping, broadcasting,.
aviation, police, etc.; we also teach radio
servicing and repairing; new beginners’
class forming Sept. 8th; 60-page catalog
free; oldest, largest and best equipped.

MASS. RADIO SCHOOL

18 BOYLSTON ST., BOSTON, MASS., Est. 1899

RADIO

ENGINEERING,

broadeasting. aviation and police radlo, sorvicing, marine
radio telegraphy and telephony. Morse tclegraphy and
rallway accounting taught thoroughly, 48 weeka' Engi-
neering courso oquivalent to 3 years of collegRe radfo work,
All oxpenses low. Catalog free. School established 1874.

The Dodge Institute, Monroe St., Valparaiso, Ind.

Correspondence Courses In

RADIO and ELECTRICAL ENGINEERIN

7. Get good g
ELECTRICAL ENGINEERING Gpt 8952 smnee

tricu: ficld. Prepare yourself, at Low Cost. for Eecure
future. Modern. simpllficd. you can understond Quickly.
Rnnlo ENG[NEER NE Extra finc course in radio, pub-
ilec nddress. photo-clectric work.
Trains you to be super-service man, real vacuum tube
technician, ExPer. kits furnished, Diploma en completion,
itlon, _$25. elther course. Deferrcd Payment pia

sC. TTC! n.
Gel copics of achool enulag. atudent
magazines, complete detalls. ENDNOWI

LINCOLN ENQINEERING SCHOOL Box 931-C42, LINGOL N, NEBR.

COMMERCIAL RAD|Q INSTITUTE

A radio training center for over twenty years.
Well equipped. Excellent faculty. Practical resi-
dent courses in Defense, Radio Telegraphy, Broad-
cast. Servicing, Industrial, Television, Aero-
nautical, Drafting, Mathematics and Studio Tech-
nique. Placement bureau. Classes now forming
for June B8th. Catalog upon request.

Dept. D, 38 West Biddle Street, Baltimore, Md.

RADI0O TECHNOLOGY

RCA Institutes offer an intensive course of
high standard cmbracing a1l phages of Nadie
and Televislon. Practical training with modern
equipment st New York and Chicago schools.
Also specialized courses in Aviation Communi-
eations, Radio Servicing and Commercisl Oper-
attng. For Free Catalog write Dept. RC-42.

RCA INSTITUTES, Inc.

A Radio Corporation of America Service
75 Varick St.. New York, 1154 Merchandise Mart, Chicage

CHECK HERE'!

e
—If you want a BETTER radio jobl Your
radio experiencs backed by CREI modern
technieal training will equip® you to
share in tho better. good-paying jobs
that await trafned men. Technleal abil-
ity 18 tho only thing that stands be-
tween you and & better job NOW and
4 secure radlo carcer in the (future.
Write for FREE BOOKLET and dotalls.
CAPITOL RADIO ENGINEERING
INSTITUTE, Dept. RC-6, 3224 16th

St., N.w., Washington, D. C.

COMPLETE HO

Subjccts.  Moncy - back

guarantee, Cash paid for

used courses. Full de-
ils

ta and fltustratea 76-
page barfain catalof FREE. Write today!
$00 Sherman, Dept. E-210. Chicago

NELSON' COMPANY,

OPPORTUNITY AD-LETS

Advertisements in this soction cost 15 cents 8 word
for cach insertion. Name. address and initiala must
bo included at tho sbove rate. Cash should accom-
pany all classified advertisements unless Dlaced by
an acerodited advertising agency, No adrertisement
for less than ten words accepted. Ten percent dis-
count glx Issues. twenty percent for twelve 1ssucs.
Qbfectionable or misleading advertisements not ac-
cePted, Advortisements for July, 1942, issuo must
roach ug not later than June 10, 1942

Radio-Craft ® 25 W, B'way ® MNew York. N. Y.

ONE, TWO AND THREE-TUBE SET PLANS: TELIO",
*'Tellotron’”, ‘“Tollo-Builder”’, “‘Radio-Builder’’, **Radio-
Telio*—AN 25c. Telloradio, 524 Fairbanks Avenuo,
Qakland, California.

SPOT CASH UP T0 §5.00 FOR NEW RADIO INVEN-
tlons. Tellotron, 524 Falrbanka Avonue, Oakland, Cali-
fornia.

WANTED: SET RIDER'S MANUALS. P.0. BOX 963.
San Bernardine, Callf,
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RADIO PATENT REVIEW

SCANNING APPARATUS
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2,247,348 issued to Aloysius J. Cawle,
Pittston, Pa.

@® THE idea here is to produce brigliter,

clearcr and more detailed images. This
is accomplished in general by, scanning
several component images in different di-
rections and superimposing those images to
form a composite image of great detail and
definition. Each of those images nay be
composed of light of a certain complemen-
tary or elementary color and their com-
,bination into a compositc image produces
an image in natural colors. :

Still another object is the employment of
an ordinary Nipkow disk or its equivalent,
for the production of those composite
images, which are in turn made up of
several component images scanned in dif-
ferent directions.

Another feature of this:patent is the use
of one-half or one portion of the disk for
the production of several component images,
while the other hali of the' disk may be
used for the scanning of an object and the
production of several image varied currents
corresponding to several component images
scanned in different directions. Thus one-
half of the circumierence or periphery of
the disk may be provided with photoelectric
cells for the transmission of images and
the other half may be provided with glow
lamps for the reproduction of a received
image, thus producing a two-way television
apparatus of great simplicity and useful-
ness. Thus the field of usefulness of the
simple Nipkow disk is greatly widened.

Instead of superimposing the various dif-
ferently scanned images, they may be pro-
jected in juxtaposition. Both transmitter and
receiver would in the event be adjusted for
juxtaposed projection. The apparatus is
instantly convertible into either type, juxta-
posed or superimposing scanning.

MEANS FOR ANGULARLY MOUNTING VEHICLE ANTENNAS

. No. 2,274,884, L. S. Brach, East- Orange,
Neiw Jersey.

This invention relates to mcans for ad-
justing the angular position of an antenna
on an automotive vehicle, Different makes
of such vehicles have differcnt body shapes
or angularities, and therefore present a
problem to providing a somewhat standard-
ized mounting which will position the an-
tenna in a manner conforining to the an-
gularity of the body where it is desired to
mount the radio antenna.

The principal object of the invention is
to provide a mounting which is adaptable to
many car or vehicle bodies, whereby the
antenna may be positioned in such a man-
ner that it will extend in a direction con-
forming to the slope or angularity of the
adjacent parts of the body.

A further object is to provide means for
adjusting the angularity of the antenna
which is relatively simple and which can
be manipulated very quickly from the ex-
terior of the vchicle, and then locked in
position by means within the vehicle.

The inventor claims:

Means for mounting a radio anténna ot
an automotive vchicle comprising, a hollow
mounting insulator with means for fasten-
ing it to a part of the exterior of the ve-
hicle, an antenna section extending into the
interior of said insulator, an angle selector
plate positioned within the insulator and
extending transversely across the lower
part of the hollow portion of ‘the insulator
and adapted to have a radio sct antenna
wire connccted theréto, said plate having a
plurality of positioning means along its
length while the end of said antenna sec-
tion has a cooperative positioning device to
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engage said positioning means, and an ad-
justing stud insulatingly fastcned to the
antenna scction within the hollow insulator
and extending within the vehicle and hav-
ing locking means therewith, whereby the
angle of inclination of the antenna may be
locked from within the vehicle.
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No. 2,273,911, issued to G. L. Usselman,
Port Jefferson, N. Y.

This invention concerns 2 new and im-
proved method and means for radio com-
munication, and, more particularly, a sys-
tem of radio communication by means of
polarization modulation.

The principle of operation is as follows:

Radic-frequency excitation voltage is sup-
plied in parallel or cophasally to the con-
trol grids 16 and 18 of tubes 20 and 24 fromn
the oscillator 10 Fig. 1. This carrier fre-
quency ‘is amplified or amplified and multi-
plied in tank circuits 28 and 30 and units
32 and 34 respectively, and then it is de-
livered to antennas 36 and 38 respectively.
When there is no modulation present both
antennas will radiate encrgy of equal in-
tensity but this radiated enérgy will' be
polarized in different planes having a fixed
polarization angle difference depending upon
the position of antennas 36 and 38 and man-
ner of excitation.

Now if audio-frequency signals are ap-
plied from source 40, they will be delivered
in phase opposition through fransformer T
and resistors R1 and R2 to the confrol
grids 16 and 18 of tubes 20 and 22.. This
signal then modulates the radio-frequency
power to the antennas-at an audio rate and
since the dudio modulation is in phase op-
position, the radiation of onc antenna will
be a maximum when that of the other an-
tenna is a minimum. The resultant radiated
wave energy polarization will consequently
swing back and forth through the radiation
polarization angle of the antecnnas 36 and
38. Of course, this new system of radio
communication may also be considered as
operating over two paths of the same fre-
quency. These two paths are oricnted in
space to have different polarization. The
intelligence or signal is transmitted by dif-
ferentially modulating the carrier cnergy
of these two paths which have the unlike
polarization.

The energy radiated from these trans-
mitting antennas travels through space and
some of it reaches the receiving antennas
shown in Fig. 2. The polarization position
or direction of the signal energy may change
during its transmission through space but
it will still retain its polarization oscillation
or modulation. The energy 5picked up by
receiving antennas 50 and 52, which are
predominantly responsive to cnergy of a
polarization corresponding to the polariza-
tion of the energy radiated by antennas 36
and 38 respectively, is transmitted through
amplifiers 70 and 72 and tank circuits 54
and 56 to the grids of detector tubes 62 and

JUNE, 1942
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64 respectively. Tank circuits 54 and 56 are
faned to the signals reccived on antennas
50 and 52. The grid biases of tubes 62 and
‘64 should be set for maximum cfficiency as
detectors. Now as the polarization of the
fncoming wave energy varies, it will be
detected by tubes 62 and 64 and translated
into low frequency or signal frequency
push-pull current and voltages by trans-
former 80. The audio-frequency signals
from transformer 80 may be amplified by
amplifier 84 and then transmitted to the
loudspeaker or recorder 86.

Antennas 50 and 52 should be of a type
which is sensitive to changes in polarization
of the reccived wave energy so that when
the polarization is such that a maximum
amount of energy is intercepted by ‘one
antenna, a minimum amount of wave energy
is intercepted by the other antenna. Then,
as the polarization of the reccived wave
energy oscillates back and forth throtgh
an angle corresponding to the rate and in-
fensity of the audio-frequency modolating
signals in the transmitter, the changes in
golarization will be detected in the receiver

y the push-pull detector and amplified into
audible signals in the loudspeaker.

TELEVISION RECEIVER

No. 2,275,028, K. A. Chittick and R. €.
Ballard.

This invention relates to the high voltage
supply unit for the cathode ray tube in
television receivers.

A high-voltage unit of this character in-
cludes a step-up transformer for transform-
ing the line voltage, such as 110 volts, to a
voltage of several thousand wvolts, This
transformer must be safe from voltage
breakdown at several times the normal
operating voltage, the present underwriter’s
requirement being that the transformer be
able to operate with three times normal
voltage across the primary without any
voltage breakdown between the primary and
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secondary windings. If a transformer is
designed with enough insulation to with-
stand the above-mentioned test, it substan-
tially increases the size and the cost of the
transformer.

An object of the invention is to provide an
improved means for and method of pre-
venting voltage breakdown of the trans-
{former.

The transformer is of the type in which
onc end of the secondary winding is ad-
jacent to the primary winding, while the
other end of the secondary winding is spaced
a substantial distance therefrom. In accord-
ance with the invention, a condenser of large
capacity as compared with transformer dis-
tributed capacity is connected between one
end of the secondary winding and the pri-
mary winding whereby substantially the
cntire voltage difference between the pri-
mary and secondary windings appears at
the other end of the secondary. Thus, the
high voltage difference appears at a point
where there is no danger of voltage break-
down.

In practice it is found that many re-
RADIO-CRAFY JUNE,

for

ceivers arc operated with the chassis un-
grounded. Since the chassis is commonly
used as a bus connection in wiring up the
receiver, the chassis may acquire a high
voltage above ground if there is a voltage
breakdown of the transformer. The import-
ance of avoiding a transformer breakdown
under these circuinstances will be appre-.
ciated.

The construction of the transformer 7 is
shown in Fig. 1 where the primary coil 8
is wound on one leg of a closed'iron core 21.
The sccondary winding 9 is wound over
the primary coil 8 with the secondary wind-
ing starting at the point C adjacent to the
primary winding and ending at the point B
spaced a maximum distance from the pri-
mary coil. It will be apparent that it will
require a much higher voltage to cause
breakdown between the point B and the
primary than between the point C and the
primary.

In Fig. 2 the normal A.-C. voltage of the
the chassis 3 with respect to ground is one-
half the line voltage. This result is obtained
by connecting the end C of the secondary 9

Radio & Television

to both sides of the 110-volt line through

the condensers 26 and 27, each of which
has large capacity as compared with the
distributed capacity of the transformer 7.
In this way, voltage breakdown of the trans-
former 7 is prevented and, at the same time,
the chassis is at a lower A.-C. voltage with
respect to ground,

AERIALS

In order to vary the cffective height or
length of an aerial, particularly for micro-
wave working, the conducting part consists
of a column of mercury in an open tube of
insulating material. The lower end of the
tube 1s mnmersed in a stumyp of mercury, and
the height of the column is adjusted for
varying wave-lengths by hydraulic or
pueumatic pressure supplied through a cali-
brated gauge. The invention is applicable
to a number of dipoles foriming a directional
array.

A. C. Ducati. Conwention dates (Italy),

October 15th, 1938, and August 30, 1939,
No. 535425,
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because here's the Rubject explained without frilla. with-
out useless combutations,
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MAPTER V. Powers and Involution—Roots and Evoe
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CHAPTER VI. Mathematics for the
Manual and Technical Craftaman—
Thermometer conversiona—Graphs or
Curve Plotting — Logarithms—Usre of
the Siide Rule. oc
CHAPTER VI, Special Mathematics

for the Radio Technician.
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CHAPTER VIIl, Commercial Calcula. POSTPALD
tions—Intereat—Discounts—Short  Cut
Arithmetic,

CHAPTER 1X. Weirhta and Mcasures —Useful Tables.

Send Stamps. Cash or Money Order.
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M|
EDITORS
WANT

g o od constructional
articles (with clear
photos and diagrams),
Radio Receivers and
other sets, especially
“FM” Tuners and
Adapters. We also are
anxious to see con- “

— e ——

structional articles on
Short Wave Receivers;
also general articles on
Antennas, etc.

WHO WILL BE FIRST?

Now is the time for all good men to come
to the aid of their country . . . by construct-
ing simple radio sets using from one to four
tubes and made entirely from old radio parts
or substitute materials.

RADIO-CRAFT wishes to publish_photo-
graphs and descriptions of such sets. Regular
space rates will be paid. LET'S GET BUSY.

EDITOR.

Printed in the U.S.A.

640

ELECTRON MICROSCOPE IN
NEW FIELDS

(Continued from page G04)

object holder at a fixed small angle with
respect to the instrument axis, first in one
dircction and then in the opposite. When
the two pictures so obtained, after develop-
ing and printing, are placed in an ordinary
stercoscope, the object appears, greatly
magnified, in its proper space relationship.
The result is very striking. A stercoscopic
pair of pictures of zinc oxide smicke, when
viewed with a stercoscope, reveals beauti-
fully how the individual particles are sup-
ported by onc another, pairs of opposite
spikes of each “star” being bent in opposing
directions out of the plane of the center of
the star.

This glimpse of a year's progress with
the electron microscope may serve bettcr as
an indication of future possibilities than as
a rccord of past accomplishments. Consid-
crable as these may be, they are bound to
be outdistanced in a very brief time by the
concerted effort of the many workers who,
even at the present moment, are applying
the clectron microscope to the solution of
their problems.—R.C.A. Radio Age, N. Y.

e ——

R. C. A. MODEL 45XI1

If a set of this type comes in for repair
on account of intermittent operation, a
careful check of the output transformer
may reveal partial short circuit in the pri-
mary winding.

The writer had occasion to trace trouble
in a set for several hours only to find this
to be the causc of the trouble. In some cases
repair of the transformer winding may be
made in the shop, but it is advisable to
replace the transformer with a new one
for best results.—/Iloyd E. Smith, Prairie
du Racher, Ill. in C-D Capacitor.

e

CONSTRUCT A HOME
RECORDER

(Continued from page 603)

is a wise man who does-not invite trouble.
The woliume indicator is a ncon bulb put
across the output transf{ormer primary. By
several test cuts it is possible to determine
at what bulb brilliancy the cut is normal.
This will vary with cutters, needles, and
blanks and testing is the only method to
set maximum and mintmum. levels.
Miscellancous information that will assist
the builder: Be sure and ground the motor
frame. Use a good quality disc and a guar-

-anteed steel cutting needle. The percentage

of bad steel cutting ncedles sold occa-
sionally runs over 50% in the average pack-
age. A low price crystal microphone is
satisfactory. Read the book “How to Make
Good Recordings” by Audio Devices, Inc.
A screw on the cutting arm is provided for
adjusting depth of cut. The spring may be
obtained at any hardware store and it pays
to try a few different springs, since they
are very cheap. Adjustments must be made
until the cut is at a point where the scratch
is not noticeable and the shaving is clean
and silken. Audio Devices’ book covers the
mechanics of recording quite thoroughly,
and a great dcal more satisfaction may be
obtained from this or any recorder by
knowing what one is doing and why. If the
instructions and diagrams are carefully fol-
lowed this recorder is guaranteed to per-
form. Amateurs may vary the mounting and
have a recorder in their station. Speech
amplifiers make cxcellent phono amplifiers
and it is easily arranged to record directly
from the air. The ‘multitude of uses that
this recorder can be put to make it a “must”
in every “live-wire” radio fan's shack.

RADIO-CRAFT

www americanradiohistorv com

Juder fo aduertiters

Allied Radio Corp........coovveenn. 615
Amierican Radio Institute.....

Amperite Corp.....

Amplifier Co. of America.......... 607
ATEOW. Radions jawen s o . or 607
Audel & Co, Theo......... Back Cover
Burstein-Applebee Co..onvvvennn 621
Candler System Co....ovvvvvvvnnn 625
Camnon Co, C. H........ooovnint 625

Capitol Radio Engineering, Inc.....637

Chartered Institute of America..... 625
Commercial Radio Institute........ 637
Data Print Co......ooveevevivonen. 017
Dodge’s Institute.................. 637
Gold Shield Products.......... 621, 590
Hallicrafters, Inc...Inside Front Cover
Harrison Radio.............c.0... 620
Henny Radio s saes oo fdsioieasle  odaam - 635
Hudson Specialties Company....... 601
Hygrade Sylvania Corp............ 580
Kenyon Transformer, Inc.......... 635
Lancaster, Aillwine & Rommel...... 625
Lincoln Engincering School........637
Mass. Radio School............... 637
Meck Industries, John............. 607
Meissner Manufacturing Co........ 613
National Radio Institute........... 577
National Union Corp.......covvvvnn 588
Nelson*Company .....coovveeeniann 0637
Opportunity Adlets................ 637
Peerless Sound & Radio Co........ 610
Polymet Condenser Co............. 591
Popular Book Corp................ 622
Popular Homecraft....... sEoxevee o ovrd 617

Radcraft Publications, Inc.....595, 611

RCA Institutes.............coueunn 637
Radio Publications.................. 639
Radio Shack...........ccoviviinnn 628
Radolek Co...ovvvvvininennniinnns 004
Radio & Television. .......coun.... 031
Randolph Radio..........c..cooune. 590
Readrite Meter Works............. 594
Schott Co., Walter L....... e 590
Solar Manufacturing Co........... 635
Sprague Products Co.............. 605
Sprayberry Academy of Radio...... 615
Supreme Instruments Corp......... 617
Supreme Publications. ............. 621
Technifax......oviieariiienns 634, 640
Teleplex Company....... PR 621
Treasury Department.............. 579

Triplett Electric Instruments Co....582

Tri-State College......... L. S 625
University - Laboratories............ 594
Wholesale Radio Laboratories......591

X. L. Laboratories

........ e

....621

(While every precaution is taken to insure
accuracy, we cannot guarantee Against the
possibility of an occasional change or omis-
sion in the preparation of this index.)

for

JUNE,

1942



www.americanradiohistory.com

Y ever wsed

SAYS EVAN R. RUSHING, SOUND ENGINEER, HOTEL NEW YORKER

S

/¢

—_——

COMBINATION VELOCITY-DYNAMIC AMPERITE KONTAK MIKE

: ACHIEYED WITH i
AOOUSTIG GOMPENSATOH Puts Musical Instruments Across

An exclusive Amperite feature: By mov-

ing up the Acoustic Compensator you

change the AMPERITE VELOCITY to a

DYNAMIC microphone without peaks. At

the same time you reduce the back pick-

up., making the microphone practically

UNI-DIRECTIONAL. So beautiful is the tone produced with the Kontak
WITH ACOUSTIC COMPENSATOR: Mike. that it was used in the Philadelphia Symphony

MODEL RBHk: RBMk {200 ohms) with to umplnfy a mandolin solo. Gives excellent results
switch, cable c'onneclor with any amplitier, radio sets, and record players.

Chrome, LIST $42.00 MODEL SKH (hi-imp) LIST $12.00

MODEL KEH, with .. 8.00
RSHk: RBSK (200 ohma). Switch, cable PG artbe et gl rontcol. L

connector. Acoustic Compensator.
FOOT PEDAL, for making beautiful .
Chrome or Gunmetal. LIST 532 00 cxescendos LIST 12.00 Ji
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Including Frequency Modulation—=Television, etc.
Inside Information forall Service-
men—Aircraft Pilots, Students.

= 772 PAGES, 400 DIAGRAMS |

is complete—gives Authentic
Principles & Practices in Con--
gtruction, Operation, Service &
Repairs. Covers clearly and con-
cisely Radio fundamentals—
Ohm'’s Law—Physics of sound as.
related to radio science—Measur-
ing instruments—Power supply—
Resistors—Inductors—Condens-
ers—Transformers and examples
—Broadcasting stations—Radio
Telephony—Receivers—Dia-
grams—Construction—Control
systems—Loud speakers—Anten-
nas—Auto Radio-— Phonograph
pickups—Public Address Systems
—Aircraft & Marine Radio—Ra-
dio Compass — Beacons — Auto-
- matic Radio Alarms—Short Wave
—Coil Calculations—Testing—
Cathode ray oscillographs—Static
Elimination—Trouble Pointers —
Underwriter’'s standards— Units
&tabless. REVIEW QUESTIONS

—Ready Reference Index.
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To get this practical informa-
tion in handy form—Fill in and

AUDEL, Publishers; 49 West 23rd St., New York
Mail AUDELS NEW RADIOMAN'S GUIDE for free examination. If 0. K. | will
send you $1 in 7 days; then remit $1 monthly until $4 is paid. Otherwise
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