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THE GREATEST OSCILLOSCOPE VALUES EVER OFFERED! — -

\ Imagine! An oscilloscope with a brand new Cathode Ray Tube which
has a large 2*’ screen—but costs you no more than any ordinary oscillo-

' scope containing a Cathode Ray Tube having only a 1" screen. It's
‘ the most amazing oscilloscope value in the radio testing ‘industry!
i A Scoop in Englineering! And what a scoop! Supreme engineers, to

prove the merit of the 1" Cathode Ray Tube before incorporating details today.

Model 535—2" Oscilloscope

10 EXCLUSIVE features found in no other
instrument of similar price!

1. The only 2% Oscilloscope at this pricet

2. Exclusive RETURN SWEEP ELIMINATOR for com-

pletely removing high frequency lincar sweep rewurn!

'i‘l Exclusive SELECTIVE RETURN SWEEP ELIMINA-
OR forinclusion or rejection of power supply frequency

return sweep!

4. Exclusive SNAP.LOCK SYNCHRONIZER for posi-

tive interlock between linear time base and incoming

sllnl'l—Rln‘e 15 cycles 1o over soo k.c.!

8. Exclusive UNI-CONTROL allows separate control of

two potentiometers from one shaft protrusion—Group-

ing of controls eliminates groping for controls!

6. Exclusive ANTIQUE BRONZE PANEL!

7. Exclusive SMALL SIZE AND LIGHT WEIGHT!

8. Exclusive MINIMUM number of PANEL KNOBS

control MAXIMUM number of INSTRUMENT

FUNCTIONS!

9. Exclusive "POWER ON"* INDICATOR lamp!

10. Exclusive FLEXIBILITY OF CONTROL FUNC.
TIONS!

it in an instrument bearing the Supreme name —discovered that the
1" oscilloscope was too small for efficient operation!

The result was Supreme’s 2 oscilloscopes—with a screen area 4
times as large as the 1" size! Plus extra, exclusive practical features
that only Supreme can offer—at no extra cost to you! Write for

N

-

Model 530—2" Oscilloscope
8 EXCLUSIVE features found in no other
instrument of similar price!

1. The ondy 2 Oscilloscope at this price!

2, Exclusive SELECTIVE RETURN SWEEP ELIMINA-
TOR for inclusion or reiection of power supply fre-
quency reiurn sweep! -”
3. Exclusive UNI.CONTROL sllows separate conrol of ||
two ﬁotemiomcten from one shaft protrusion on the '
panel!

4- Exclusive ANTIQUE BRONZE PANEL! n
5. Exclusive LIGHT WEIGHT and SMALL SIZE! &
6. Exclusive "POWER ON" indicator lamp!

7. Exclusive MAXIMUM FUNCTIONS with MINIMUM
number of PANEL KNOBS!

8. Exclusive FLEXIBILITY OF CONTROL FUNC-
TIONS!

SPECIAL INSTALLMENT TERMS ON SIGNAL
GENERATOR-OSCILLOSCOPE COMBINATION

A g

| —

Write for Descriptive Folder

SOLD BY YOUR PARTS JOBBER ON SUPREME S. I. C. EASY TERMS

SUPREME INSTRUMENTS CORPORATION

GREENWOOD, MISSISSIPPI
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: LEARN BY DOING— " 7FrV
- - g F 4 . -
12 WEEKS TRAINING IN BIG COY
1t’s Easy to Train at Coyne for your start in Electricity. Break Send for EASY PAYM ENT PLAN
out of the Low-pay, untrained class. If you arc interested in —New Low Cost Board and Room Plan
bettering your position in life, send in the coupon for informa- My friend, don‘St. waste tc;ngl_go}d_en '_vei\)rfs of your life saryi(l;'\grsZ
. N : * ol i leity "I can't afiord Specialize raining!” course you can!
tion on COYNE Practical Tra:mmg in Elcctrlcnt).‘ e oo for yotsself how we help graduatcs year aiter
Thousands of Trained Electrical Men are making good money vear. I have a special new |°fw Cqst]_B?ard and Roon;l'lpmn
i Clectricity. Industry everywhere is whereby students take care of their living expenses while at
in _thC Ay .bran(:h.cs of Llcf( 2 Yl . 1} t y will use COVNE. Don't let lack of money hold you back. Be sure to send the
bClng modernized with new electrical equipment . .. Coupon for information on how to get trainingfirst, then
more electricity. Many Power Plant Operators now make up pay tuition in 18 casy Monthly Payments. starting S months ajter
to $50 per week. Electrical Maintenance Men are paid $150 a you begin schiool.
month and up. Refrigeration and Air Conditioning Service Men earn S..m. $40
—§50 a week. Arnature Winders make $40 a week and more. Aviation and PA R'r Tl M E EM P Lo YM E N T
Auto Ignition Men also make good money at steady jobs. Many Pmlc:‘is ricity 1f 1 t ti ork to help pay living expenses while
i si only a few of the opportunities inn Electricity., y'ou need part time work ¢
L i here, we'll help you. We help hundreds of s;udents through
H = this special department and may be able to help you.
Train-on FULL SIZE Equipment— el FRABUATTOREFRIE
NOT by Correspondence—NOT by Text Books OB A ) ’
We keep in touch with many large firms in many branches of
COYNE Shop Training is NOT by correspondence or Home Study. ELECTRICITY, ready at all times to supply their needs for
You come right to the big COYNE Shops in Chicago to get this trained men. After you graduate you get Lifetime job assis-
practical Training, You work on real equipment—such as genera- tance through our Free Employment Department. As a
tors, rcal dynames, you wind armatures, work on diesel engines. COVNE graduate you get free business service and technical
airplane motors, and do many other practical Electrical jobs. Here consultation to help you as you advance in your job; also. the
is one of the greatest working outlays of its kind in America. No privilege of review at any time without additional tuition
embarrassing reciting. No dry text bookis. \oulttio_n thpccd lhl}‘:l}; charge.
school education or previous eXperiénce. is this real jo
Training that enables COYNE to train you for a better pay job. Employers PRAISE These coYNE Graduates
“"Mr. Lingerfelt's services
AIR CONDITIONING, DIESEL and [~ FULLFACTS ) oo e 8 wree
H 3 : R b has certainly. helped increase
ELEcTR'c REFRIGERAT'ON lnC'uded gﬁ;l]!"RE}'Ee ébirﬁté"ifoﬁf .!l:tf his__eﬂ‘;fie;lgy."' ) )
Spreading over the nation is a vast nchvprk. these fast developing facts....upnortunilieﬁ.,.Jnhs..: John Lindquist was given
branches of ELECTRICITY are employing more men and paying salarianizacuiniphotos) afs':;’; 't\tr]lc 1lrl1icgrl$::]s1cnm ysg:‘alrﬁ's 3’g$kt9
, e e C o AL _ YOU TRAIN HERE B COVNE training (Names of companies on
Homes. oftices.factories, trains. : Many thousans e P his hix Dook is request). We have scores of
pillogdrpismes BrepomE m i of drrﬂel:rls‘:;‘r’;'c}-' anrswithouehs such letters. Get complete
Do e opocred Tids vetuabie - off tieal equipment nétat once, Story. You owe it to yourself.
¢ dicsel-powered. This valuable ¢ and machinery Just mail Clip and send Coupon—
structioninchded withoutextracost. # is installed in Coupon NOW!
Clip uand send Coupon —NOW! E g‘:['eﬁzzsggglf *
. e e e tv——

MAIL THIS NOW
5 St MONEY MAKING DETAILS

Many shop
views like

thifz shown
g H. C. LEWIS, President,
1 COYNE ELECTRICAL SCHOOL.

500 S. Paulina St., Dept. A7-78, Chicago. I11.

Without obligating me, send full details and
your Big FREE INustrated Catalog.

COYN E "EE'ELEN.F'RP{E"K'I': SCHOO N AW it v miit s 5 AT E W6 L el s AR R Y arafotorosots

500 S. Paulina Street  Dept. A7-78 Chicago, lllinoi

wn

Town. . A A s bt AL e State........
Mail in Envelope or paste on Postcard

Please Say That You Suw It in Ranio-CRAFT
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JULY RADIO-CRAFT
ANNUAL SERVICE ISSUE

The forthcoming July issue is one issue particularly pre-
pared for SERVICE MEN! Each year, one issue is devoted
to this important part of the radio industry. In spite of
the fact that every issue of RADIO-CRAFT contains many
pages of particular value to the servicing profession, this
one issue fJ;afures many phases of the subject which are not
covered in the other |1 issues because of space limitations.
Don't miss itl

For example the Annual SERVICE NUMBER will contain
an article of a Universal Test Speaker; one describing An
Interference Analyzer; another on Recent Findings in In-
terference Elimination; one on An Easily Built Volume Ex-
pander; a description of the Automatic Distress Alarm; and
many others.
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3. E SMITH

President

National Radio
institute

The man who has

han an v
man {n Ancrica.

- HERE ARE A FEW EXAMPLES
OF THE KIND OF MONEY
| TRAIN MY MEN TO MAKE

EARNEQ 350 FIRST MONTH
IN SPARE TIME

*1 knew nothing about Radio. After four
lessons I begun sefvicing Itadios, earning
£30 the first month. last winter I made 43
hteh as $low a month tn sbare time. ™
@Q. F. WALTON, 803 West Olney Road,
Noerfolk, Va

e
OWN BUSINESS PAYS $300
A MONTH
"1 now have my own Radio business which
siiows three hundred duliars a month profit
thanks again 1o National Radto.™

FRANK T. REESE, 39 N. Felton St.,
Philadelphia, Penna.

CHIEF OPERATOR IN BROADCASTING
STATION wMPC

“When T ocompleted 20 les-ons. 1 ohtained

my Radlo Dlireadeast Operators heense wnd

immediately joined Statlan WMIC, whero

I am now Chief Operator.” —110LLIS 17

HAYES. 85 Madison Ht., Labeer, Mich,

Get My LESSON on Radio
Servicing Tips FREE

't prove that my Training gives practical,
money-making information, that it is easy to un-
derstand—that it is just whaet you need to master
Radio. My samble lesson text. “Radio Receiver
Troubles—Their Cause and Remedy,” covers a
longr list of Radio receiver troubles in A.C., D.C.,
battery, universal, aute, T. R. ¥., super-hetero-
dyne, all-wave, and other types of sets. And a
cruoss reference system gives you the probable
cause and a quick way to locate and remedy these
set troubles. A special scction is devoted to re-
ceiver check-up, alignment, halancing, neutraliz-
ing and testing. Get this lesson Frce. No obliga-

MAIL
COUPON

1937
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| WILL TRAIN YOU

fo start a spare fime or full fime

ADIO SERVICE BUSINESS

WITHOUT CAPITAL

Do you want to make more money? The world-
wide use of Radiv has made many opportunities
for you to have a spare time or full time Radio
service business of Your own. Television is de-
veloping fast and it will add many more op-
portunities to these in the future. Tuday, three
out of four homes in the United States have
R{ulio sets which regularly require repairs, serv-
icingr. new tubes, ete. Many sets are old and are
being replaced by new models. I will train you
at home in your spare time to sell, install, serv-
ive, ull types of Radio sets—to start your own
Radio business and build it up on money you
make in your spare time while learning. 1 will
wive you the training you need to cash in on
the profituble opportunities coming with Tele
vision. Mail coupon for my 64-page book. It's
Free—it shows what 1 have done for others.

Many Radio Experts Make
$30, $50, $75 a Week

Radio already gives good jobs to more than
300,000 people. In 1936, Radio enjoyed one of
its most prosperous years. More than $500,000,000
worth of sets, tubes and parts were sold—an
increase of more than 607 over 1935. Over a
million Auto Radios were sold, a big jincrease
over 1935, 24,000,000 homes now have one or
more Rudio sets and more than 4,000,000 autos
are Radio equipped. Every year millions of
these sets ko out of date and ure replaced with
newer models. More millions need servicing,
repairs, new tubes, ete, A few hundred $30, $50,
875 a week jobs have grown to thousands in
20 years. And Radio is s1ill a new industry—
growing fast,

Many Make 35, $10, $15 a Week Extra
In Spare Time While Learning
Almost every neighborhood needs 3 jood spare
time, serviceman. The day you enroll 1 start
sending you Extra Money Job Sheets. They show
you how to do Radio repair jobs that you can
cash in on quickly, Throughout your training 1
send you plans and ideas that have made good
spare time money—from $2006 to $500 a year—
for hundreds of fellows. 1 ulso send you Special
Radio Equipment which gives you practical
Radio experience. 1 show vou how to conduct
experiments and build circuits with this equin-
ment illustrating important sound and Television
Radio princibles of transmitters and reccivers,

Get Ready Now for Your Own Radio Business
and for Jobs Like These

Radie broadeasting stations employ engineers,
operators, station managers and pay up to
$5.000 a vear., Spare time Radio set servicing
pays as much as $200 to $500 a year—full time
servicing jubs nay as much as $30, $50, $75 a
week, Many Radio Experts own and opcrate their
own full time or part time Radio sales and

J. E. Smith, President, Dept. 7FX

(Please write plainly.) E
Name ........... 0GDa0ban6aaaa0a0 T eppepe . Age Ll s
Address SRR
- City .14x1 .
L I P P Y Y Y Y Y Y T T P DY T Y P T sssew ssavannsl

National Radio Institute, Washington, D. C.

Dear Mr. Smith: Without obligating me, send vour
sample lesson and the book which tells about spare time ?"d
full time Radio opportunities and those coming in Television,
and how I can train for them at home in spare time,

and for TELEVISION'S comsng OPPORTUNITIES

service businesses. Radio manufacturers and
jobbers employ testers, inspectors, foremen, en-
gineers, servicemen, paying up to 36,000 & year.
Radio operators on ships get good pay and see
the world besides. Automobile, pulice, aviation,
ecommercial Radio, aud Loud Speaker Systems
are newer fields offering pgood opportunities naw
and for the future. Mcn I have trained are
holding good jobs in these branches of Radio.

Television WIll Offer Many Good Jobs
to Well Trained Men

In the past fiftecn years, Radio has grown from
an experimenter’s plaything to one of the coun-
try's wreat industries. And Television tloday is
as advanced as Radio was about 15 years apo.
Already millions of doliars have been spent de-
veloping Television  equipment. Television re-
ceivers have been built which produce images
equal to home moving pictures. About twenty
experimental Television stations have already
been licensed. N.R.I. not only gives you tl‘_le
training you need to make good money in Radio
now, but in addition, gives you Television train-
ing which will help you cash in o'n't.he profitable
opportunities coming with Television.

Money Back Agreement Protects You
Save Money— Learn at Home

1 am so sure that I can train you at home suc-
cessfully that I agree in writing to refund every
penny you pay me if you are not satisfied with
my Lessons and Instruction Service when you
finish my Course. I'll send you a copy of this
agreement with my Book.

Find Out What Radio and Television Offer
Get 64-Page Book Free Now

Act Today. Mail the coupon now for my Free
Lesson and my book, "Rich Rewards in Radio.”
Both are free to anyone over 16 yvears old. My
book describes Radio’s spare time and full time
vpportunities and those coming in Television;
tells about my Training in Radio and Television :
shows you actual letters from men I have trained,
telling what they are doing and earning. Find
out what KRudio and Television offer YOU ! MAIL
the COUPON in an cnvelope. or paste it on a
penny post card—NOW!

J. E. SMITH, President
National Radlo Institute

Dept. 7FX

Washington, D.C.

&4 PAGE BOOK

GOOD FOR BOTH saviticsson

Please Say That You Suw It in RADIO-CRAFT
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By all adds, the greatest endarsement ever accorded any Manual is that given
-to Rider by the 31,000 servicemen who have, year after year, bought the latest
volume from their jobbers.

These men arc more than technicians—they are business ,men-technicians.

To suggest that servicing data comparable to that contained in Rider Manuals
could be obtained at a lower price and in a smaller book is to question the
wisdom of 31,000 scrvicemen who have invested their hard-carned money in
Rider Manuals.

But rather than your depending upon the Aindings of others, we suggest you
yourself Compare Rider Manuals with any other similar service now available,
Compare them for Completeness in number of set manufacturers, number of
models of each manufacturer, alignment instructions, [. F. peaks, replacement
parts lists, Compare them for Convenience of use from the standpuint of clearly
printed diagrams of sufficient size to be easily followed, ease in obtaining perti-
nent data on any set alphabetically indexed and with all the facts on that set
together in one place—in one book. Compare the number of pages, compare the
type of binding, compare anything and ¢verything upon which their usefulness
to you will depend.

That's all . . .

Vol. VII — 1600 PAGES — $10.00 — Covering 1936- 37
Vol VI—87.50—1935-36 Vol I11—87.50—1932-33
Vol. V — 7.50—193..35 Vol. I — 6.50—1931.32
Vol. IV— 7.50—1933-34 Vol. I — 7.50—1930.31

JOHN F. RIDER - Publisher - 1440 Broadway - New York City

=Y

+++ EVERY SERVICEMAN SHOULD H

RADIO-CRAFT

for

JUNE, 1937

THESE RIDER BOOKS « «

R/ The Cothode-Ray Tube
ot Work

With introduction of new,
cheoper Cothode-Ray Tubes,
this book is even more indis-
pensable for its complete
practical information on Oscil-
lographs, etc. 336 pp.

4501, Price . . ... $ 250

Servicing Receivers By
Means of Reslstance
Measurement
Tells how to toke guess-work
ouvt of tervicing by vsing an
cohmmeter. This method is in
line with continuity data being
furnished by set monufac-
turers. 203 pp. 93 ill s l 00

Price

_fusely ill. Price . . .

Aligning Phllco Recelvers
This new book presents ous
thentic and complete instruc-
tions for fost ond accurate
alignment operation on ANY
Philco receiver. Evle;z trimmer
is locoted for you. .
pp. Hord cover, Only $100

Servicing Superhetercdynes
Chonges, ¢hanges, chongesf

.That hos been the history of *

the superheterodyne circuit.
Moke repoirs quickly by on-
alyzing the different ports of
the circuit quickly. Rider shows
you how, 288 pp. pro- $ ] 00

“ HOUR A DAY WITH RIDER" BOOKS

ON RESONANCE AND ALIGNMENT

A clear, eosily understood explanotion of whor
happens when a circuit is tuned to resononce, You

need this! 94 pp., 48 explanctory figures
ON AUTOMATIC VOLUME CONTROL

. 80c¢

In Rider's personalized style. Chock-full of informa-
tion to moke your AVC work easier— more profitoble.

%6 pp. 65 ill. Hard covers
ON D-C VOLTAGE DISTRIBUTION IN RADIO RECEIVERS

60c

Theory ond practice of d-c voltoges—how they
are led through various types of networks to the
tube elements—colculation of resistances, etc., etec.

96 pp. 69 . Hord covers . .
ON ALTERNATING CURRENTS IN RADIO RECEIVERS

.. 80c

Explanotion of behavior of radio frequency ond

other currents in receivers. Out in Morch .

Please Say That You Saw It in Rap10-CRAFT
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“Takes the Resistance out of Radio”’
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Editorial Offices: 99 Hudson St., New York, N. Y.

HUGO GERNSBACK, Editor
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Vol. Yill, No. 12, June 1937

MODERN COMMUNICATION

An Editorial by HUGO GERNSBACK

EFORE broadcasting was invented, and before we had
radio-telephonic communication, I published, in 1911,
a book called The Wireless Telephone. This was the
first book on the subject to be printed anywhere, and
in it I made the following observation:

“The author realizes that the future use of the wire-
less telephone will be confined to the low-power or
battery system; as the present instruments, necessitat-
ing 220 and 550 volts for their successful operation,
are not desirable nor practical enough for everyday use.

“The wireless telephone of the future must be as
flexible as the wire telephone of to-day.

“Every farmer will be able to operate his wireless
telephone, when the sending and receiving instruments
will be housed in a box a foot square, without depending
upon the lighting current for its operation.”

It is a curious thing that we have world-wide radio com-
munication today, but the very thing I predicted in 1911 has,
as yet, not been accomplished. We still cannot talk to our
neighbors by radio at will, and every farmer still cannot
talk to his farmer neighbors via radio.

No doubt, in the not too distant future, this important
problem will be solved too; because mobile radio has become
more versatile, and inter-communication sets have become
smaller and lighter. As a matter of fact, the prediction made
by me in 1911 has long been solved, theoretically as well as
practically; and it would be indeed an easy matter for any-
one to communicate with his neighbor today, if it were not
for the radio law which forbids doing just this thing.

Technically, there is no obstacle; it is just a matter, first,
of not having a sufficient number of channels (wavelengths)
and, secondly, our government insists that, in order to
operate a private radio telephone, even of the simplest
design, you must take out a license—to obtain which you
must know the telegraphic code.

The government quite wisely insists upon this because
even the simplest transceiver (a combination radio-telephone
transmitter and receiver) can get out of order easily, and
the wavelength may shift. If that happens, there will be
chaos in the radio spectrum—a thing that the Federal
Communications Commission is most anxious to avoid. Per-
haps at a later date, some means will be found to circumvent
these difficulties; but today “personal” radic communication
between your friends still lies in the future.

In the meanwhile, other forms of communication are
forging ahead rapidly, as indicated in my last month’s
editorial entitled, “Private-Address Boom.” An entirely new
industry has already sprung up in these new office, factory,
and home inter-communications systems. A great deal of the
present issue of Radio-Craft is given over to this interesting
form of person-to-person communication, which uses radio
instrumentalities, over existing electric wire systems.

This again brings us to the old radio-broadcast problem
of communication, namely, wired radio.

Wired radio has been exploited by a number of large
firms in several cities of the United States, wherein enter-
tainment programs are sent over existent lighting wires

by means of radio-frequency currents. Instead of using a
regulation radio set and an aerial, you merely plug into the
nearest electric lighting outlet and, by means of a special
receiving set, a few programs are thus received. The sponsors
rent the sets to you at certain stipulated fees but, unlike a
modern radio set, they give you little choice of programs.
At the most, three or four can be chosen; whereas, with your
regulation radio set, you can listen to hundreds of stations,
if the selectivity of your set is fair. This is one of the reasons
why wired radio has never made much headway in this
country.

Using wires for radio or rather “wireless” communication
is not a new idea. Indeed, long lLefore the advent of radio,
when the telephone had just been born, in the early '80s,
it was found that, if you stretched a wire for over a mile
or more, you could stretch another wire running parallel
to it, almost a mile distant from it, and still hear the con-
versations going on over each wire circuit. This was a purely
inductive effect and had nothing whatsoever to do with radio.
It is chiefly interesting because, in recent years, railroads
have made use of telegraph or telephone wires running
parallel to the train tracks to communicate with the trains
en route. This was an old dream when Edison still was
young, and he already had invented a system whereby, using
such instrumentalities, constant communication could be
maintained with moving trains.

It is quite possible that such a system may be used before
long by automobiles on the road. Practically every road of
importance has a telephone or telegraph wire line paralleling
it. It should be a simple matter to organize a service, whereby
a special set installed in the car can be used for a two-way
communication system without making use of actual radio
waves. The means here would simply be by utilizing a
capacity, or inductance effect (or a combination of both),
the amplification to be effected by the usual vacuum tubes.
With such a system, without disturbing the present wire
lines, cars en route can be notified by a simple signalling
system.

In this manner, just for exammple, physicians can be
notified on the road. Trucking concerns can be in constant
communication with their drivers and, in case of trouble—
tire trouble, collisions, etc.—the truck can instantly get in
touch with the nearest garage or the home office. Such a
communication system would not be expensive, and it could
be installed in every car for between $30 and $40, or perhaps
less. It would not take the place of the regular car-radio
installation; it would be simply an auxiliary and much
needed help for drivers of cars.

Very frequently, for instance, at the time of a collision,
it is difficult to get help or ambulance service, and passing
automobiles must be relied upon to pass on information of
the accident to the nearest police station or the nearest
garage or service station. This may take anywhere from
half an hour to two hours or more; and often, when minutes
are valuable and when life is ebbing away, instant com-
munication is needed, and needed badly. Anyone can realize
this when he consults the mortality tables of automobile
accidents in the United States, today.
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The 20 ft. loop to aid plane dispatching,

GIANT LOOP
AIDS PLANE RADIO

HE American Airlines,

Tlast month, completed the

installation of a huge 20

ft. loop aerial at Glendale, Calif., near

the spot where one of the recent tragic
plane crashes occurred.

This loop, which is used with an
800 W. transmitter is capable of sending
code messages across the country, with-
out relay stations and to send voice
(modulated) messages over 500 miles.
The transmitter is equipped with a dial-
phone system for rapidly changing from
day to night frequencies.

The increased speed of sending mes-
sages by the use of this “beam” trans-
mitter is expected to increase the safety
of plane dispatech—a much needed fac-
tor, in view of the many air crack-ups.

Machine keying is used to further
increase transmission speed—a fore-
runner of faesimile for planes (conming
next winter!),

RADIO AIDS
EXPLOSION VICTIMS

HENEVER tragedy
Wraises its ugly head,
radio plays an impor-
tant part in the vescue and reconstruc-
tion work which follows. The case of
the gas explosion in the New London
(Texas) school, last month, was no ex-
ception. The small radio transmitter
which had been put in operation in a
Henderson hotel (near New London)
only 24 hours before the disaster proved
to he an invaluable aid in obtaining
food supplies, antitoxin, medieine and
men to help in the rescue work. Families
in the district listened to the bulletins
to hear about their loved ones.
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A tug telephone (insert), and the land central.

SHIP-TO-SHORE
RADIOPHONE

INCE the sea-going tugs

S of the Atlantic Com-

munications Corp. were

equipped with the “harbor radio tele-

phone service” of the W. E. Co. last

month, several “life and death” ecalls
have been made.

The motorship Point Breeze sent a
radiogram that one of the ship’s en-
gineers was desperately ill. A vadio-
phone message to the tug Atlantic off
Paulsbore, N. J,, resulted in the man
being picked up and transferred to an
ambulance within 3 hours.

Even quicker action was recorded in
vesponse to an emergency phone call
from the tug Atlantic itself. One of the
firemen was suffering from intense pain
in the abdomen. Within an hour he was
in St. Agnes Hospital, Philadelphia.

Another man was taken off the tanker
Karabagh by the tug Van Dyke.

The use of the ship to shore radio-
1shone thus is proving to be a dependable
life saver!

The production department receives a call for so
many loaves of bread 0

RADIO-CRAFT
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BROADCASTING AND
TELEVISION

S usual, in the fast mov-

A ing fields of radio broad-

casting and television,

there were numerous happenings of in-
terest to radio men, last month.

Chairman William P. Connery of the
House Labor Committee told the Rules
Committee that a radio monopoly exists.
Mr. Connery named the NBC, CBS and
MBC as “controlling all the best radio
time and 96 per cent of all time.,”

Senator King of Utah accused the
Administration of using the large net-
works to aid the President’s court re-
organization plan. Senator King said
“In my opinion they are discriminating
against the opposition.” Senators King
and Wheeler plan an investigation of
the F.C.C. and the large networks, NBC
and CBS both denied the accusations.

The Don Lee Broadeasting System
broadcast what was called the first film
premier via their television station
W6XAO in Los Angeles. The picture
was “Empire of the West.”

A commercial television station was
started at the base of the Eiffel Tower,
to replace the present experimental
transmitter. The new transmitter hav-
ing 30,000 W. power is said to be the
largest to be made, to date.

PRIVATE ADDRESS
IN BREAD FACTORY

NE of the innumerable

O uses for Private-Address

Systems was brought to

light last month—in a large baking
plant in Brooklyn, N. Y.

The noise of machinery made it quite

a problem to communicate from one

department to another—an important

item in maintaining smooth running of

the plant. The P.A. system permitted

workers to give and reccive orders with-

out leaving their posts.
Many other useful applications for
these units are mentioned in this issue.

And the shipping department is assured that they
will be received on schedule,

for 1937
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IN REVIEW

velopments.

Radio is now such a vast and diversified art it becomes nec-
essary to make a general survey of important monthly de-
RADIO-CRAFT analyzes these developments

TR RS O R nsn s and Presenfs a review of those items which interest all.

DOC BRINKLEY
AGAIN

OME time ago, we re-
S ported the activities of
one Dr. Brinkley, who
“got in dutch” with the F.C.C. and the
Interstate Commerce Commission about
his advertisements of patent medicines
and sex life over his Kansas station.
Subsequently, Dr. “Goatglands”
Brinkley hopped across the Mexican
Lorder and erected a 350,000 watt sta-
tion—as near the border as he dared.
For a time the Federal authorities
were powerless to do anything about
this situation—however, last month,
charges were brought up by several per-
sons before the F.C.C. charging that
section 225-B of the Communications
Act has been violated. (Section 225-B
provides that any person, persons, or
such, who send a record, a transeription
ot other material to a foreign country
for rebroadecast into the U.S. must have
a license from the Commission.)
It seems that Doc Brinkley is back
in hot water again!

MOSCOW TO USE
“SYNCHRO-OPERA”

B NEW method of com-

bining recorded music
and singing with living
actors, singers and musicians which has
been developed by the American con-
ductor, Vladimir Shavitch, to permit
grand opera to he presented to the
masses without great expense, has been
adopted by the Soviet Fine Arts Com-
missariat, during the past month.
The Synchro-Opera, as Mr. Shavitch
calls his new system, consists of a
sound-film recording of orchestra and
chorus of operas—with a small group
of actual singers and a small supple-
mentary orchestra. In the demonstra-
tion given before the Commissariat, only
34 persons were used, of whom 18 were
non-singers, yet the effeet was that of
an orchestra of 100 and a chorus of 50.

v ;1':."_|.. = i.
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Three useful applications of the cathode-ray oscilloscope--in broadcast studios;

NEW ELECTRON
TUBE USES

VEN with the myriad of

E applications to which

electron tubes have been

put, in the past, every dayv brings new

and interesting applications of these
“wonder bhottles.”

Last month, Industrial Britain, an
English industrial magazine described
how an electron tube which measures
the conductivity of materials is being
used to separate coal into its many
sizes. Thus -electron tubes veplace the
picking belt with a resulting increase
in sizing speed.

And in last month’s Coyne Graduate
News, another interesting use of photo-
cells in turning on and off a sprinkler
to wet down coal before it is dumped
from railroad cars, was described. Pre-
viously, a man stationed at the switches
controlled the sprinkler, but now, as the
front end of the car passes before the
electric eve, the sprinkler automatically
goes on until the car passes.

OSCILLOGRAPHS
IN INDUSTRY

EVERAL new commercial
S applications for cathode-
ray- tubes were brought
to light, last month by Radia-Craft.
The first is in the Columbia Playhouse
of the CBS in New York, where two
9-in. cathode-ray tubes are used to show
the audience in the studio just what the
voices and sounds look like.
Oscillographs are also being used in
conjunction with contact mierophones to
indicate the noise level of automobile
transmissions. A demonstration set-up
showing the comparison of old and new
transmissions was displayed last month.
Another use in the automotive indus-
try is to test the sound-proofing of auto-
mobile doors and walls. By this means,
the minimum amount of insulating ma-
terial consistent with good sound-proof-
ing is determined.
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Phute G.E. Co,
The latest picture of Prof. Elihu Thomson,

DEATH OF
ELIHU THOMSON

ROFESSCOR ELIHU
PTHOMSON, 83, dean of
American scientists, died
in his home in Swampscott, Mass,, last
month. He had been ill since January.
Professor Thomson together with
Thomas A. Edison, James J. Wood, and
Charles . Brush were the great quav-
tet which created the electrical industry.
Some of Professor Thomson’s many
inventions were types of are lights, the
resistance method of arc welding, the
repulsion-type induction motor, the
magnetic blow-out type of lightning ar-
restor, the oil-cooled type of transform-
er, the constant-current transformer
and the modern methed of treating
fused quartz. He held upward of 700
patents in the U.S. alone.

There was hardly any aspect of elec-
trical science which Thomson was not
associated with at one time or another.
More than 10 years before Hertz dis-
covered electromagnetic waves. Thom-
son was demonstrating the transmission
of signals without wires. le originated
the 3-phase electric dyvnamo; developed
the first practical wattmeter and liter-
ally thousands of other useful devices.

to check the noise of gas motors and in sound-proofing.
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Fig. A, Morning orders from the boss—the phone affords secrecy.

HE INTER-OFFICE communicating system is more

and less than a luxury in these days of new prosperity

and business speed-up. It is, to put it bluntly, an indis-

pensable convenience, without which no organization
may function in a really efficient manner and especially
where contact between officials is a customary, frequent, and
very necessary action during the business day.

To be practical on the one hand and available to individuals
and concerns of limited means on the other, any such system
must be simple in design, reliable in adjustment and per-
formance, and, last but not least, inexpensive. It should
use the A.C. line for hookup of individual units and be
preferably of the carrier-signal design now so popular.
Units themselves must be physically small and portable and
must have a minimum of controls,

THE RAD!O.-CRAFT COMMUNICATOR

The Radio-Craft communicator unit has been designed
to meet these requirements exactly. A 5-tube circuit (4, where
the builder substitutes a single 25A7 rectifier-power tube
for the 25A6 and 25Z6 used in the laboratory model), one
tube of which is a rectifier and one a filament dropping
voltage ballast, is used and is engineered to permit trans-
mission or reception at will “a la transceiver.” The unit is
thoroughly self-contained (1) with power supply and
reversible speaker or “transducer”; (2) uses the A.C. line
for connection to other stations; (3) is portable and ready
for service whenever and wherever an outlet is available
for plug-in; (4) has a jack to permit a sometimes very
desirable headphone reception; and (5) is- provided with
pilot lights indicating “send’ and “receive”, a gain control,
and a send-receive switch. The cabinet is extremely small
(6 x 9 x less than 5 ins. deep) and is of metal to prevent
R.F. radiation. The whole construction is extremely com-
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Fig. 2, Difficulties in split phase lines are avoided in this way.
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MAKING
RADIO-CRAFT
CARRIER

This is the "baby brother" of the deluxe in-
terphone which was described in the May
issue,
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mercial and attractive in appearance and may be dupli-
cated almost over-night by any radioman.

Tubes in the lab. model are run at slightly less than rated
filament voltage to preserve their length of life, as the job
will be used in service without turn-off 10 hours or so
each day.

THE CIRCUIT—GENERAL

The detector-oscillator is a 25A6 triode-connected (screen-
grid and plate tied together) and wired in an ultraudion
and very simple and effective circuit. Transformer I.F.T.1,
by the way, may be anything—an L.F. transformer “as is”,
one with turns renmoved to permit tuning up to any desired
frequency, a broadcast R.F, transformer tunable to a point
below or above the regular broadcast channels, or simply a
home-made single-winding coil tuned by a trimmer con-
denser to any desired operating frequency. (The R.F.
chokes must, of course, be effective at the desired wave-
length.) In the lab. model a 456 ke. IF. transformer is
employed, a 16 millihenry choke scrving to keep the R.F.
out of the A.F. portion of the circuit.

The transformer output winding need not be used. Some-
times, however, where C7 is tied directly to the oscillating

. circuit at point Y and wired to the A.C. line, the load may

prevent circuit oscillation, and looser coupling through the
second winding may be found advisable. For that reason
such connection is shown in the circuit diagram.

Units R1 and C1 are the gridleak and condenser, whose
values are such as to permit super-regeneration when we
are receiving. Tube V2 is the 25A6 modulator-power ampli-
fier and V3 is the 6F5 voltage amplifier for the speaker
used as microphone. A 4-pole double-throw switch permits
speedy changeover from receive operation to send. Coil T1
is simply a universal output transformer with wvoice-coil
winding unused. The speaker is a 5-in. permanent-magnet
job provided with a high impedance (10,000 ochm) trans-
former. It works exceptionally well as either reproducer or
microphone. The power supply is quite conventional and
uses the familiar 25Z6, a 300-ohm A.C.-D.C. choke, and two
8-mf. electrolytics.

The veltage output from the reetifier is approximately
110, with the measured D.C. and filtered output something
like 100 V. on “listen.” On “talk” some trouble may be
experienced in getting a decent “B” voltage, as the triode
connected 25A6 oscillator draws a rather high current. It
might be said here and now that some builders may not be
able to use such a tube as oscillator because of its high
drain and that a 6C5 or 6J7 pentode will perhaps have to
be substituted. Power output (carrier) will in such cases
be much lower than that afforded by the 25A6 but should
be quite sufficient for ordinary communicating purposes.
Full plate modulation with the audio set-up recommended
will be of course facilitated.

THE CIRCUIT—FOR RECEIVING

On “listen”, R2 is not connected to ground. The 25A6 or
6J7 acts as detector, and the A.F. is fed through RFC2 to
cither R9 or R5, as we prefer, and as individual circum-
stances dictate. Parts R9 and C8 may be both eliminated
where the feed connection is made to R5. Resistor R5, how-
ever, must be a high resistance (0.25-meg.), and the “B”
JUNE, 1937
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THE
SIMPLIFIED
INTERPHONE

Designed under the direction of Raymond Adams, this
device represents the simplest type of carrier-current
Private Address system which can be used dependably.
The cost has been reduced to the lowest value consistent
with really good results.
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voltage from this resistor to and through RFC2 may be too
low to permit detector circuit super-regeneration.

Super-regeneration, as we have suggested, may or may
not be desired for the detector. It will, of course, permit the
development of an exceptionally strong signal. (The R1-C1
combination oscillates at a high audio frequency and pre-
vents the circuit from actually oscillating at R.F.) If we
do want it, we must feed the audio output from RFC2 to
R9, which should have a low enough resistance to afford
a detector plate voltage high enough to develop if not
actually cause (because of the super-regenerative action)
circuit oscillation at radio frequency. Then again R9 re-
sistance must prevent any such thing as a “B” voltage
at the detector which is so great that circuit oscillation will
result in spite of the action of R1 and C1. A value of 50,000
ohms should be satisfactory, but that is said with the warn-
ing that the values of both this resistor and the fixed con-
denser C2 are quite critical and may be individual for the
individual construction.

On “listen” the 6F5 is or is not used as audio first ampli-
fier, as the case may be. The second 25A6, however, is
employed and feeds its output to the speaker through the
condenser C13. For headphone service, the jack opens the
speaker circuit and connects the plugged-in phone from C13
to “B minus.”

The chassis is connected to ‘B minus” only through Ci16.
Returns for both electrolytic filter condensers and all bypass
condensers go to “B minus.” The “B plus” is bypassed to
chassis with one small condenser, C17.

THE CIRCUIT—FOR TRANSMISSION
On “talk”, R2 (10,000 ochms) is connected to ground to
cause strong 25A6 or 6J7 oscillation and to stabilize the
circuit. The circuit is now, of course, developing a healthy
R.F. signal at the desired frequency as determined by I.F.T.1.
The speaker connection is shifted from T3 to R3 and the

Fig. B. The compact construction and layout of paris are evident.

input to the 6F5 voltage amplifier, which builds up the veice
frequency A.F. and feeds it to the second A.F. stage, V2.
Tube V2 is now operating to modulate V1, whose plate
voltage is supplied from the center-tap of T1.

As we have stated earlier, there may be difficulty in
making a 25A6 oscillate in the V1 position because of high
drain, large drop across ch., and low available plate voltage,
In such a case the 6J7 stands recommended as signal gen-
erator. Here, as the A.F. developed by the audio system
may be more than enough to fully modulate the signal, we
may substitute a 25A7 in the output stage, using its ampli-
fier section as modulator and its diode section as “B”
voltage rectifier. Its use will, of course, require employ-
ment of a ballast of different rating than the one specified.
The total voltage drop across the series filaments will be
reduced to 37.6 (with a 6J7 in V1 position), and the ballast
must drop the line voltage to this new figure from 117.5 V.
RMA line standard.

OPERATION

Most “convertible” mikes (speakers used as mikes) have
pronounced and not at all desirable low-frequency response
causing “boomy” transmission and sometimes unintelligible
speech. It may be necessary to reduce the size of C8 (if it
is used) in order to prevent bypassing of higher frequcncies
and further emphasis of “lows.” Using the constants given
in the circuit diagram, satisfactory operation will be had—

(Contined on page T44)
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Fig. 1. The schematic circuit at A; the List of Parts gives the values of the components. The detail at B shows how an equalizer is connected if needed.
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RADIO PICTORIAL
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R. R.-Diplomat Limited is now equipped with

oy

Photo—National Carbon Co. }

7-tube radio receivers. The aerials are under-car auto aerials

about 3 ft. long, but mounted a few ins. above the car roof. No other equipment is needed for interference elimination.

An Evanston, lll., police ambulance is now equi

the hospital via the police department. Sucﬁp

Photos—Tosley Rudle CurP. Meteorograph radio balloon re-
ed with a 2-way radio system fo permlf instant communication with
calls as instructions to prepare the operating room, efc.,

A PORTABLE
RADIO RESEARCH LAB. "
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HE CRUFT LABORATORY of
Harvard University has recently

constructed an experimental car to
be used in a variety of new radio in-
vestigations. Experimental trucks have
often been used and other agencies in-
terested in some special type of en-
gineering application. Ordinarily these

trucks have been employed in making
surveys of field strength produced by a
definite transmitting station, or in re-
laying special broadecasts to a control
station.

The new portable laboratory differs
from these previous experimental trucks
in purpeose and in construction. It is

7i4

RADIO-CRAFT

www americanradiohistorv com

Photos—General Elevieie Co

turns by parachute after the bal-

are made, loon has exploded. (See page 733}

Harvard Research Lab.
is equipped with a mo-
bile radlo lab. for scien-

designed to carry on in the field a wide
variety of scientific measurements
which have hitherto required the facili-
ties of fixed stations, and to undertake
new types of experiments which could
not be performed in ordinary laboratory
buildings. For this reason the new car
carries equipment which is novel in de-
sign and extremely flexible in operation.

The new developments are based on
experience previously obtained by the
Cruft Laboratory staff in less-extensive
field measurements, involving the use
of two automobile trailers. More than
a year ago echoes of radio signals were
recorded automatically on photographie
paper at points many miles distant from
Harvard University and were compared
with echoes received in Cambridge, close
to the transmitting station. In this way
it was possible to obtain an indication
of the movement of individual clouds
of electrons, drifting over the earth at
a height of approximately 100 kilo-
meters (62 miles). The echoes appeared
and disappeared several minutes earlier

(Continued on page T44)
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HOW A

RADIO TRUCK
AIDS

NEWS “SCOOPS”

Radio transmitter, pack transmitters and a
photo-transmission machine permit spot
news items to be rushed to editor, post haste!

STO D DA R D WH ITE LT T TR TR TR R

HE LATEST development in the newspaper and radio
worlds, a unique journalistic achievement, is the brilliant
red radio and photographic field car of The Detroit News.

The mobile unit, seen as a pioneer in a new field of news-
gathering, was specially designed by automotive engineers
in co-operation with the paper’s radio and photographic
experts.

Wherever an important news story “breaks,” the mobile
unit is designed to speed to the scene, carrying a crew of
reporters, photographers and radic announcers and tech-
nicians. Despite its total weight of 8,800 pounds, plus the
weight of the crew, the mobile unit will have a top speed
of 65 miles an hour. In addition to the news-gathering crew,
the unit carries a technically trained crew, including a
master mechanic to handle motors, generators and main-
tenance; a radio engineer, a photographic technician, and
a general helper. Pack transmitters, of which the first two
of several contemplated already are installed, enable an-
nouncers of WWJ, and W8XWJ, the paper’s ultra-high fre-
quency station, to deseribe any sort of important news event
to the radio audiences.

(Continued on page T45)

The external appearance of the news truck ready for calls.

The Detroit News car and plane shown here work together. Note the rod
aerial on the back of the truck.

s

Radio equipment in the rear compartment of the truck.

RADIO-CRAFT JUNE, 1937
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The photo-transmission equipment in the rear compartment.
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Fig. A. An interphone ties the trailer to the car.

¢ MR. JONES” . ... a clear, dis-
tinct voice on your desk calls.
“Yes” you reply, without

moving from your work.

“Mr. Smith to sece you.”

“Ask him to come in.”

This is a typical conversation on a
modern private-address system. Not one
moment wasted—no irritating bells or
buzzers—no necessity to stop what you
are doing or to turn to listen to your
secretary. The voice at normal voice
level is heard from a small, attractive
box on your desk—the private-address
unit.

And with this same unit, you can
speak to the reception clerk—the stock

THE

PRIVATE-ADDRESS FIELD

A short resume of the possibilities of private address as a
source of income to radio men is presented.

Ro D. WAS H B U RN E OO RO D ENELERORE DO DO OBE LRI EOE D EOEE R T e

department—your secretary—your busi-
ness associates in adjacent offices or in
fact any part of your business estab-
lishment which is provided with one of
these indispensable units.

This is the explanation for the Pri-
vate Address Boom!

cations of the private-address system

would fill more space than this entire
article. They can be used in dozens of
different ways in homes, offices, hospi-
tals, restaurants, hotels, warehouses,
(Continned on poge 759)

People every-
where have been
intrigued by the
possibilities of
these simple little
units which only
have to be plugged
into the nearest
outlet to permit
direct conversation
to any point on a
local power line cir-
cuit. The possible
uses are almost un-
Himited.

Even to mention

a few of the appli-

features of the
modern trailer.

In the last two
items, alone, lies a
lucerative field for
the up ’'n’ comin’
Serviee Man. These

casual observer, there are over

250,000 auto trailers in use now in
the United States. These modern *“cov-
ered wagons” will be found in every
nook and cranny of the country—and
they are becoming such an important
part of American life that towns
are setting aside trailer camps, parks
and ‘“‘auto courts.”

And these “rolling homes” are not
the crude boxes on wheels that our an-
cestors used in their trek across the
country. The demand of the American
people for “all the comforts of home,”
wherever they go, has been adequately
answered. Such conveniences as refrig-
eration, heating, running water, elec-
tric light and even—radio—are regular

SURPRISING as it may seem to the

716

trailers must be
serviced; their elec-
tric power plants require attention; the
lights burn out; the batteries run down;
the radio sets need service, ete.

Then too, there is the possibility of

I'hoto—zZenith
Fig. A. A type of radio set, especially made for trailer uu

Fig. B. A cross-section of a typical private-address installation.

TRAILER RADIO

The fact that there are over 250,000 trailers
in the U.S. waiting for radio sets should
be ""a word to the wise'' to Service Men.

Co Wn PALMERlIIIIIIIIIIIIIIlllllIIl|IIIIIIIIIIIIIIIIIIIIIIIII]lIlIlIIIIIIIIIIIlIIIIlIIIIlIIIIIlIllllllIl

selling ‘“new gadgets” to add to the
comfort of the trailer dwellers. For ex-
ample, a radio set of special design to
withstand the rigors of outdoor life and
much bouncing and vibration (such as
the one shown in the photo and the
schematic diagram) yet attractive
enough in appearance to be used in the
deluxe type of trailer, can be sold to
passing trailer owners. Or, as shown in
the cover illustration of this issue, a
“Private-Address” system can be in-
(Continued on page T60)
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Circuit of the trailer radio set—use it home, after a trailer

“season’ —shown in Fig. A, above.
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NEWEST
CAR-RADIO IDEAS

Recent innovations in car-radio equipment have greatly
improved both the appearance and efficiency of the sets.

AR R g s s s nsanm

Fig. A. The new type of 'fishing-rod” aerial, A

knob on the header bar controls either the raised

(DX) or lowered {local} position. An extension tele-

scopes into the rod shown, making the extended
length 30 ins.

TONE CONTROL

VOLUME
CONTROL

Fig. B. The stream-line steering column remote

control of the Zenith line, Note the tone and

volume controls. A driving-safety feature is that
only the scale and pointer are illuminated.

LAMP PLUGS N
/

such as the auto-radio industry, it

is only natural that, in a year’s time,

many novel and interesting changes
will be made in the appearance and
operation of the products.

This year, however, auto radio has
outdone itself. The innovations which
have been incorporated in the new sets
are Tar beyond the expectations of even
O’ Timers who have seen radio grow,
from a few crude experiments, into a
vast industry, in a matter of 2 decades.

Local-Distance Antenna. An idea of
some of the outstanding innovations in
the new car sets can be obtained from
the photos on this page. Take for ex-
ample, Fig. A. This is the latest type of
“fishing pole” aerial, made by Ford-
Philco, which is now mounted on the
top of the car instead of the bumpers
and is arranged to swivel by turning a
knob on the header-bar of the car. By
rotating the aerial to either the up or
down position, the sensitivity and pick-
up can be adjusted to suit conditions,
without leaving the driving seat. Within
the aerial s a 12-in. vod for reserve
wuse which may be extended when it is
desired to dincreuse the inlensily of
broadeast signals. The verial and exten-
sion have a tolal length of 30 ins.!

Streamlined Remote Control. The re-
mote controel tuning head shown in Fig.
B, made by Zenith, is called a stream-
lined type and is certainly neat in
appearance. The sensitivity and tone
controls are edgewise-mounted thumb
discs instead of the usual knobs.

Improved Dash Control.®* The dash
control shown in Fig. C, of the back-
illuminated type, is designed to fit
a large number of cars, by means of
plates which match the dash fittings.
A carefully-machined gear train car-
ries the knoeb motion to the dial drum.
Large,easily-grasped knobs make tuning
and volume adjustments possible with-

IN A RAPIDLY-expanding business

(Continued on puye T46)

Fig. C. The universal remote control unit,

RADIO-CRAFT for JUNE,

Fig. D. Spring mounting of Zenith sets.

1937
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Fig. E. The new Philco car-top aerial whizh is
bolted or cemented to the car.

Fig. F. The combined sensitivity and tone controf
used in Motorola sefs.

Fig. G. This unit permits tuning from the back
seat of the car as well as at the dash.

Fig. H. Stations are tuned-in by just pushing the
5 buttons on this steering-column unit,

fig. |. The Arvin antenna filter provides high gain.
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THE NEW
INTERPHONES

A resume of some of the many commercially
available private-address systems of both

the R.F. and the A.F. types.

nter-station

and master controlled systems are shown.
||||||||||||l||||"|||||“"""“"ml|||||||||||||||"||||"||||I!II||||||||||I||||||'|||"I|||||I||||H!|||Fi"||!"|||||||||||||"||||||||||||||||||||||||||||||||||||||”|||||||l|"||||ml|||||||"|||||||||||||||||||||||5|||"m"ll”l""|||||||||||||||||“||H||||||||m|||||||||||||||||||“||||||||"

Philco Phone.

A master control unit (shown above—right) with volume

control. selector switch and “talk”-knob used with 1 to 4 remote uniis

comprises this A.F.-type system. A 4-tube A.C.-D.C.

amplifier in the

master unit provides the necessiry gain for normal veice sound level

Universal Microphone Co., Ltd.
A I'rench-phone ecomprising trans-
mitter and receiver is the distinctive
feature of this common-battery sys-
tem which permits any number of
stations to be used—and selectively
called. An amplifier is not needed.

%

Transducer Corp. Three different
methods are provided by this system
which employs the distinctive "*bul-
let-phone.” The first system uses one
amplifier with a master station and
1 to 4 remote stations. The second
system employs only 2 stations which
may call each other at will. The
third system uses all master units
and is the most flexible of the three.

OUperadic  Mfg., Company,
audio-type interphone is available in
3 types for communicating between
any 2 persons; a return speech sys-
tem with o master station and 1 to
10 remote stations; and the inter-
communicating system comprising
8 to 11 master stations with selee-
tive switching.

Remier. With this interphone sys-
tem a normal voice ¢an be picked up
from 25 to 75 ft. distant depending
upon the poise level. A single wire
connects the stations. Three systems
are awvailable:—between 2 stations;
between 1 to 13 master stations;
and between a master station and
1 to 12 outlying stations.

The units are of the A.F. type
operating from either A.C. or D.C.
lines. A key switch controls “talk”-
“listen" cireuit.

Transfone.
either the D.C. or A.C. 110-V. line and does not require interconnecting
wires. Any number of siations may be used, each having its own oscillator
and amplifier. Condenser jumpers are needed on 3-wire lighting systems.

This carrier-type

inter-office communicator operates

from

Wehster Teletalk. Both the selec-
tive and non-selective communicat-
ing systems of the A.F-type are
available from this manufacturer.
The units may be operated from
either A.C. or D.C. and at 2,000 ft.
distance no reduction in volume
leve! iz noticeable. The master sclec-
tive unit is shown above. Qutlying
stations contain only & speaker.

The P.D.(}. System. An automatic
central is used in this audio system
which accommodates up to 9 sta-
tions. Three set-ups may be had:
{1) the group-call system, (2) selec-
tive speech system with one master
control, and (3) super-selective
system with individua! master con-
trols.

Wehster Amplicall. Four cireuit
arrangements are provided by tihis
company. First, a call system which
provides only 1-way c¢onversation;
2nd, master station unit in multiples
of 2 to 10 stations; 3rd, 2-station
system each having its own ampli-
fier ; and, 4th, selective system using
1 to 10 amplifiers at separated
points. Uses interconnecting wires.

Allied Rtadio Corp. Four systems
are available in this A.F.-type inter-
communicator :- Ist. a complete
2-way system; 2nd, a master station
system accommodating 4 outlying
units ; 3rd. a master station system
which accommodates 6 outlying sta-
tions provided with 50-ft. cables and
plugs : and, 4th, a “private’” system
between 2 stations,

Communo-Phone. This earrier-type
communicator permits communica-
tion between 2 stations without con-
necting wires or even without the
use of condenser jumpers in split-
rhase systems, even though one of
the two stations may be on a differ-
ent A.C. line from the second or
one station is plugged into a D.C.
outlet and the other into A.C.1 Five
tubes are used in the amplifier in a
specially-designed R.F. circuit which
provides sufficient R.F. output to
feed signals over long power lines
and across phase windings of power
generators. Has combined switch and
volume control, and 6-cireuit double-
throw ‘‘talk-listen” switch.

The Radolek Co. A selecuve A.b. system using a master unit and L to 6
outlying stations is the essential part of this interphone. The amplifier
in the master unit contains 3 tubes—a 6C6, a 43 and 25Z5 for A.C.-D.C.

power supply.
outlying stations.

Interconnecting cables are used between the master and

Name and address of any manufacturer will be sent on receipt of self-addressed, stamped envelope. Kindly give {number) in sbove description of device.
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CAR-RADIO |
RECEIVERS FOR 1937
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Car-radio improvements this
year, over last, are many.
Note the availability of
automatic frequency control.

. . . General Electrie Co.
Car-radio set with automatic frequency control.

Galvin Motorala

Has “‘acoustinator” tone and sensitivity control.

.. . Zenith
Sensitivity, 0.9-microvolt; output, 9 W,

) Wells-Gandner
Has automatic bass compensation at low volume.

General Electric Co. Here is a modern, 8-tube
car-radio receiver, the FA-80, built around the
charaeteristics of the new line of G.E. metal
tubes. Its outstanding feature is the use of
AUTOMATIC FREQUENCY CONTROL (which
automatically corrects slightly off-tune adjust-
ments), for added driving safety. Range, 540 to
1,600 ke. : output, 4 W.; has A.V.C. and antenna-
matching facilities, See circuit page (facing).

Galvin Motorela. Features of this 1937 deluxe,
“Golden Voice” car-radio set: Reversible-phase
*magic eliminode,” #-in., P.M.-type reproducer
with adjustable tone chamber for compensating
car acoustics, acoustinator” tone and sensitivity
control, A.V.C,, push-pull output at 13 W,
inter-carrier noise suppression knocks down off-
signal noise in 10-to-1 ratio, “A’ drain is 7 A,
antenna-matching control. See eircuit.

Zenith. Here is an 8-tube, high-quality automo-
tive-radio receiver, type 4-M-195, with a4 maxi-
mum sensitivity (at 1 W. output) of 0.9-
microvolt ; maximum available output is 9W.
Operates on car antenna or any of following
types: undercar, over-the-top (sedan), over-the-
top {(coupe), “fleet wing,” and, bumper pole,
all of which are available from the same manu-
facturer. Equipped with both built-in noise filter
and provision for pluggZing-in either or both of
2 loudspeaker types (dash and header).

Chrysler. One of several features in this
model C-1450, 6-tube Chrysler-Philco radio re-
ceiver in the availability of an additional, rear-
seat loudspeaker called the “comfortune courtesy
speaker.”” The manner in which the dual-unit
set conveniently mounts under the instrument
panel is illustrated. Designed for use with either
a “roadway dual” or a “skyway”™ antenna.

R . .. Hparton
A recessed wing-nut is a servicing convenience.

Wells-Gardner. This latest 6-tube, Series 6J
car set is of single-unit type, with remote control.
Has an output of 6 W. from a 6A86, and has a
sensitivity of 1 microvolt (absolute). Tone eon-
trol is continuocusly variable. One-hole mounting.
The A’ drain is 8 A, Circuit develops AUTO-
MATIC BASS COMPENSATION at low-volume
levels. Freduency range: 5353 to 1,575 ke.

Crosley Roamio. In addition t¢ having a con-
tinuously-variable tone control thiz Roamio
model A-177, 2-unit set includes a music-speech
switch; this T-tube receiver is also provided with
under-dash and regular (or special General
Motors) header loudspeakers. Sensitivity is 1
microvolt ; output, 9 W. A new-type A.V.C. is
used. See circuit page (facing).

Sparton. The easily-servieed, 6-tube, dual-
speaker car set illustrated incorporates adjust-
ment, available at side of ecase, for matching
into various types of antenna inputs. Includes
both drum and header loudspeakers., Recessed
wing-nut affords rapid accessibility for tube
removal, ete.

DeWald Motortene. Upon mounting this radio
set on the firewall of the car the repruduction
is projected, from the sloping speaker, at uangle
and, states the manufacturer, “without rener-
cussion.” The chassis utilizes 3 tubes, and iron-
core antenna coil. Note the following service
features: may be mounted without removing
any obstructions from the dashboard; individual
construetion permits removal of chassis from
case without unsoldering wires; tubes and vibra-
tor may be replaced without removing chassis
from container.

music-s

Chrysler

Includes ''comfortone courtesy speak-

er'' (not shown), under the robe-rail in
front of the rear seat.

requires

ne sparkplug
Home-set fidelity is due,

Crosley Roamio

In addition to a continuously-variable tone control this 7-tube set includes a
¢ech switch for more convenient tone adjustment. Two loudspeakers
[l—under-dash, and |-—header) are included; a G.M. header unit also s
shown. A '‘tear drop'' type of steering column control is used; also avail-
able is the airplane-type remote control, This set, states the manufacturer,
"automatic dial
to the use of an 8-in. speaker with

supprassors; and, has
in part,

back-pressure release.

; Dewald Motortcne
Service Men will find this set easy to
service,

logging."'

Name and address of any manufacturer will be sent on receipt of a self-addressed, stamped envelope.
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General Electric FA-80. Of exceptional interest in connection with this circuit is the use of the new series of G.E. metal tubes; and the inclusion of
Automatic Frequency Controf. The circuit shown here is taken from the Revised Preliminary Service Notes. The A.F.C. circuit affords a desirable "safety factor'
-——the driver has only o tune to the approximate setting of a given station and the circuit then automatically does the vernier tuning.
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Galvir! Motorola. An outstanding feature of this circuit is the low current drain from the car's storage battery. Other Poinﬂ of interest are the antenna-
matching control and the connections of the "acoustinator’. The output is I3 W. with only 7 A. ""A" drain. Exceptionally low "B' drain, for a set of
this high power-output rating, is accomplished by using a class B output circuit. The "Golden Voice' model is diagrammed.
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MOTOR-DRIVEN
ALTERNATO B~

. i RS

DOUBLE-PRIMARY
POWER TRANSFORMER

HE FIRST PART of this article

briefly described the motor-driven

alternator as well as the circuit of

this advanced-design, high-fidelity
amplifier.

Among the unusual features included
in the design of this novel amplifier be-
sides the motor-driven alternator sys-
tem of providing equivalent and highly
efficient operation from both 110 V. A.C.
and from a 6-V. storage battery, is the
new 2-phase fixed-voltage rectifier and
low-distortion cathode-type driver.

ALTERNATOR DESIGN FEATURES

The“heart” of this unit (illustrated in
the May 1937 issue, page 665), consists
of the 4 synchronized make-and-break
contacts which are constructed of spe-
cial tungsten-silver alloy, noted for its
wear resisting and unusually low con-
tact resistance. Of paramount im-
portance in the design of this unit are
the individual contaet adjustors which
enable large amounts of curvent to flow
in the primary winding with minimum
loss of power across the contacts them-
selves. The coupling spring is driven
by an eccentric cam on the motor rotor.
This drive provides for positive contact
pressure—an important advantage over
usual magnetic-drive vibrators.

Another design feature of unusual
interest is the fact that it can never
“stick” or “burn” because the “Stand-
by” and “On-Off” switch circuit is so
arranged that voltage cannot be applied
to the contacts while in a motionless
state.

As will be noted from the schematic
diagram, Fig. 1 (see May 1937 issue,
page 665) the standby switch is wired
in series with the positive side of the
motor and the center-tap of the 6.3-V.
winding so that voltage is applied only
after the motor is in operation.

The contacts themselves are welded to
special springs characterized by high
electrical conductivity, high resistance
to heat, and unusual strength. Each one
of the springs is “backed up” by a husky
brass conducting strip so as to further
reduce the internal resistance of the
alternator circuit. This feature is of
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Fig. B. The appearance of the amplifier, ready for service.

paramount importance particularly in
view of the fact that approximately 15
A. pass through this circuit. If it had a
contact resistance of 0.1-ohm, it would
develop a voltage drop of 1.5 V. and
dissipate 22.5 W. needlessly.

2-PHASE BRIDGE RECTIFIER

The operation of this rectifier system
can be best understood by reviewing the
analysis of the rectifier system utilized
in the “Direct-Coupled 30-W. Beam
Tube Amplifier” described in the March
and April 1937 issues of Radio-Craft
(pages 534 and 601 respectively).

The unconventional design employed
in the rectifier circuit of this highly
efficient amplifier is hinged around the
“grounding” of all plates of the 6X5
tubes used as half-wave rectifiers. This
brings the center-tap of the high-voltage
secondary approximately 330 V. off
ground (at a positive potential). An
additional hundred volts is added on to
this by utilizing a series-aiding conven-

PAGING
THE SERVICE MAN

Show this issue of RADIO-CRAFT to the
Service Men whom you know; they prob-
ably will be pleased to note the ser-
vicing material which this June issue of
RADIO-CRAFT contains—including the
various schematic circuits of broadcast
receivers, communicators, trailer and
car-radio sets, etc.

You may want to suggest to these Ser-
vice Men that they ask their local maga-
zine dealer to put in his order today for
the forthcoming July special Service
Number which will contain even more
information of time- and money-saving
value to the Service Man.

A few of the items planned, in addition
to the usual range of articles, for July
RADIO-CRAFT: modernizing old radio
sets, adding volume expansion, new cath-
ode-ray testing units, eliminating inter-
ference, 4 radio servicing Data Sheets,
2 pages of Operating Notes, a test loud-
speaker, coil and condenser testing, an
infinite-ochms/volt meter, etc., etc.

RADIO-CRAFT
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INTRODUCING— A
CATHODE-DRIVE

HIGH-FIDELITY
32-W. BEAM

AMPLIFIER

Conclusion of this article, which discloses
a new idea in amplifier design, is given.

A. C. SHANEY
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PART I

tional full-wave rectifier. (A 6N7 is
used for simplicity of design, though
any other full-wave arrangement may
be used provided sufficient current is
rectified.) Naturally the cathode of this
rectifier is approximately 100 V. more
positive than the center-tap of the high-
voltage secondary and is, therefore, 430
V. above ground.

At first glance it might appear that
this extra voltage comes from nowhere,
but it actually is provided by rectifying
one phase of the alternating high volt-
age which is ordinarily disregarded.
This system may be likened to an off-set
voltage-doubling arrangement which
provides fixed voltages for the plate
(400 V.) and screen-grid (300 V.) of
the 6L6 power tubes as well as for the
plates of the driver, voltage amplifier
and preamplifier tubes. The advantages
of this type of power supply system
were completely covered in the Febru-
ary 1937 issue of Radio-Craft, page 476.

LOW.DISTORTION CATHODE-DRIVER
SYSTEM

This degenerative system is highly
recommended whenever it is necessary
to obtain maximum efficiency from the
power output tubes. Naturally if grid
current is drawn during any part of
the input cycle ordinary methods of
inverse feedback cannot be utilized as
considerable grid circuit distortion will
predominate. Aside from this fact,
assuming that the output tubes do not
draw grid current and are in them-
selves of high-fidelity design, the driver
itself may be characterized by inherent
distortion. The cutput would therefore
contain this distortion in an exaggerated
degree.

The degenerative driver shown in the
schematic diagram utilizes a special
input transformer connected in the
cathode circuit of the driver without
the usual plate load. An additional
cathode resistor is connected in series
to provide a suitable bias. This resistor
network is bypassed to avoid unneces-
sary degeneration,

Because this driver is of a degenera-
tive nature, a high input signal is re-

(Continued on page T47)
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A KIT-TYPE

CARRIER INTERPHONE

Because this unit has been made available
as a kit, it is simple to make and low in cost.

N . A D E L M A N G T T O]

type interphones is unlimited is to
make a statement that is almost
without exaggeration. It would indeed
be hard to name a type of business
wherein the system would not be of de-
cided advantage. Even in the home, in-
numerable uses can be found that would
save the housewife time and energy.
The carrier-communicator is almost
as simple to construct as it is to install.

TO SAY THAT the field for carrier-

WIRING IS SIMPLE

With the aid of a soldering iron, a
pair of pliers and a screwdriver, the ex-
perimenter, by using the parts specified
and following the diagram in Fig. 1, can
build a complete unit in little more
than an hour.

Few precautions other than the

usual neatness and thoroughness need
be taken. The wiring, in general, should

be flat on the chassis rather than across
in space. When small parts, such as
resistors and condensers, have one end
connected to a grid or a plate, that lead
should be as short as possible and at
the expense of the lead at the other end
of the part.

Tubular bypass condensers have one
connection marked outside foil. This
lead, where possible, should be grounded.

(Contimwd on page 746)
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Fig. 1. The circuit of the carrier-type interphone using the parts shown in the photo at the head of this articie.

AN ELECTROMECHANICAL

OSCILLOSCOPE

Mirror oscilloscopes were used long before cathode-ray
tubes were invented—this unit uses the mirror principle.

LO U I S J . FO H R LT T TN TR LU TR I T

ONSIDERABLE interest has been
C given to gaseous-tube oscilloscopes
in the last year and while the basic
principles are not new, some of the
recent developments are. The essential
part of one of these oscilloscopes is the
tube itself and an understanding of the
principles of gaseous discharge tubes is
necessary.

FUNDAMENTALS
Gaseous discharge tubes are roughly

J U A\Ié c:&f
olow Ot
NO

MINC et

divided into two classes— (1) direct dis-
charge tubes and (2) glow tubes. In the
direct discharge type the conduction of
current is directly between electrodes
and through the ionized rarefied gas; a
neon sign is an example. In the glow
type the direct discharge is usually
limited by design as much as possible
and the discharge is confined to a glow
on the electrodes only. The familiar
glow lamp is an example. The gaseous
(Continued on page 760)
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Fig. 1. The tube and image appearance.
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Fig. 2. Circuit of the unit—amplifier, oscillator and neon tube.

1937

www americanradiohistorv com

723


www.americanradiohistory.com

ﬂ'&

units.

o2,

TYPE S-C TYPE V.C TYPE VL
HE IRRESISTIBILLE appeal of “music-on- the source of noise to as
wheels” has created a ready and cager demand  possible. The ignition

fuor auto-radio sets resulting, during the past
¥Year nlone, in sales of one jnd one-half million
surh reecivers. This tremendous jncrease in sales
has been made possible lurgely throuth measures
which have been taken 1o overcome the difficulties
formerly encountered in making satisfactory,
noise-free  installations. In modern cars, the
mechanical and eleetrical problems have been so
simblified that the average complete installation
may be made in less than 1 hour. Undeniably,
tough cases are still oceasionally found though
and. to be able to handle them efficiently, a
knowledgze of the fundamental causes of such
disturbiances is of value.

Noise in auto-radio receivers is produced in
three ways; by radiation or conduction of the
higher harmonics of the motor ignition system;
by friction, causing static charges to accumulate
on brake linings, hub ecaps and body contacts
which are spring-suspended; and by chemical
action, due to corrosion which creates poor elec-
trical contacts.

The measures to be taken to overcome these
conditions are all designed to limit or confine

small an area as
system is usually the
greatest olfender, Differences of radio-frequency
potential along circuits must be kept at a low
value. This is aecomplished by proper shielding,
bypassing, and using low-impedance ground con-
nections. It has been found, for instance, that
at 1,500 ke, the voltage drop of a 10 ma. current
will be 9,000 microvolts along a pair of No. 20
wires only 1 ft. long. Under the same conditions,
but with copper braid over a single wire. the
drop will be only 230 microvults. Thercfore,
thick ecopper braid must be employed for all
bonding togcther of metal parts if best results
are to be secured.

Bypass condenser leads must be as short as
possible or the condenser will not be wholly
effective. Radiation from such leads will be of
the same order as that indicated in the preceding
paragraph and modern nuto-radic sets are able
to pick up not only weak signals but also low
extraneous potential variations. Only wmetal-
cased condensers should be employed. In the
enyzine compartment. it is obvious that the heat
radiated would soon melt the compound in an
ordinary tubular type, but installers occasionally

| CONDENSERS IN
AUTO-RADIO
NOISE ELIMINATION

Reduction of ignition noise in car radio in-
W1 stallations is dependent entirely on these

LEON L. ADELMAN

e T R T e T T R

use eardboard types for bypassing around the
meter panel. lleat c¢onducted along the ear
frame soon melts these also, creating n mess
within the car and often leads to short-cireuiting
of the inferior condenser.

The type FC condenser shown represents a
modern, high-grade bypass condenser designed
especially for the Ford V-8R Note the curved
bracket which enables a perfect-fitting, work-
manlike job which will stay put. It may be in-
stalled very quickly and there is no time wasted
in fitting, filing or other make-shift operations.

Other types of cars use a wide variety of
generators. The type SC condenser, for instance,
has a reversible mounting arrangement which
enables installation in cramped quarters and
keeps the lead short. It may be installed perma-
nently and rapidly by means of its single-hole
mounting.

The car battery and leads form not only a
common source for radio and ignition power,
but also & common medium for the coupling of
generated noise. This should be bypassed within
the car at a point near the ammeter. The type
IC condenser shown is a familiar model which

(Continued on page 753)

one night and public
speaking another night
would require an am-
plifier of gredter power
than if the hall was
used for public speak-

'hoto, courtesy The Turner (o.
A portable sound reenforcing unit used by George Gervenka’s band.

COMPLETE P.A, system is a combination of

several essentinl parts. To determine the num-

ber and size of these parts, it is convenient to
start with the speakers and determine how many
are needed, and the power required to produce
proper volume and distribution of sound. In-
stallations outdeors reauire about twice as much
power for a given-size auldience ns required
indoors. The outdoor audience is usually spread
over a larger area and very little reflected sound
is depended upon to reenforce the amplified
sound in outdoor installations.

Where there is a large amount of extraneous
noise and excessive absorption, greater power out-
put must be used. The amplifier installed should
have sufficient power to serve for unfavorable
conditions, but must have suitable gain controls
and indicating deviees so that the operator can
keep the volume just sreat enough for wood
audibility as the acoustical conditions change.
A certain hall which may be used for a dance
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ing only. (Keep this
point in mind when
you go inte your sales
patter.)

To use volumes in excess of actual requirements
for good audibility is a bad praetice. High-level
operation not only causes the amplified sound to
be unnatural, but it also tends to increase the
acoustical feedback from the speaker to the micro-
phone. The microphone will pick up this return
sound and feed it back through the amplifier
again. Thus we have a condition of regeneration
which causes howling.

REPRODUCER INSTALLATION

The number of loudspeakers used and their
locations will depend upon the nature of the
entertainment and the size of the area to be
served ; or, in some cases, the number of rooms
to be served. When the listener can see the en-
tertainers, it is always good policy to hide the
reproducers from view and locate them sufficient-
Iy close to the entertainers so that the entire
amplified sound appears to come directly from the
stuge.

RADIO-CRAFT
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ACOUSTICS FOR THE
PRACTICAL P.A. MAN

The highly complex subject of acoustics has
been simplified for the prachcal P.A. worker.

E. L. RICHARDS

L L T R T T T R T i

Care should be taken to mount the speakers
in front of the microphone so that the Ilatter
will not receive direct sound from the loud-
speakers., otherwise howling will be encountered.
When considerable extraneous noise is present,
such as at dances and at card parties, and when
the loudspeakers are close to the microphone,
as the volume is increased to exceed this noise
we may encounter “feedback™ before sufficient
audible volume for the whole area is produced.
In such cases it is better to locate several speak-
ers at suitable positions throughout the room and
direct the sound so that each speaker will cover
only its own particular area. By this method,
pvroper distribution can be obtained without the
necessity of increasing the volume 1o the point
of the acoustical feedback. In installations where
the speakers are located in separate rooms away
from the microphone, acoustical feedback is never
troublesome.

ROOM ACOUSTICS

The acoustical propertics of a room, if poor,
must be corrected before a satisfactory installa-
tion can be made. In some cuses this is very
easily done by hanging drapes over hard reflect-
ing surfaces in the bLack of the room, while in
other cases the cciling and walls must be lined
with special sound ubsorbent wuallboard, invole-
ing greater expense. llard reflecting surfaces

(Continurd on page 758)
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A STABILIZED

FEEDBACK
6-W. 25L6 A.C.-D.C.

AMPLIFIER

A further discussion and details of a new
type of inverse-feedback power amplifier.

RALPH KENYON PART Il

LNV O RB AOLTIORORRER TR OO LR R PRV RO DR T O O s T I s

INCE the principles of feedback were enumerated in

the previous issue of this magazine, no further dis-

cussion of the theoretical aspects of this amplifier are

deemed mnecessary, except for a few notes which will
be mentioned in this article.

The main amplifier employs 25L6s in the output, and will
deliver a peak output of 8 W., audio. These tubes have not
been previously used in this connection, and so their opera-
tion characteristics are given in Table I.

As would be expected, distortion due to plate and screen-
grid voltage regulation is serious, unless feedback is used
to aid in correcting this. The main amplifier uses a push-
pull arrangement throughout, since push-pull 6C5s are re-
quired to drive the 25L6s, and using two input tubes sim-
plifies the circuit. With full feedback the gain of the main
amplifier is 58 db., which provides a total gain of 110 db,
when used with the preamplifier discussed in last month’s
article. The feedback arrangement is more complicated than
that used in the preamplifier.

Three separate feedbacks are used.

The 1st, from plate to input of the 6J7s is used to provide
a means of response control, while it also may be used, if
desired, to reduce hum, since if the feedback ratio is the
reciprocal of the gain of the stage (that is,

Feedback voltage 1

== )

OQutput voltage Gain
hum, distortion and noise introduced by the stage will be
cancelled out. This is due to inherent electrical character-
istics of the stage. Furthermore, 2 feedback controls, R1
and R2 are incorporated, since the hum, noise, and other
characteristics of the two input stages may not be the same.
This is because their filaments are not at the same potential
with respect to ground.

Fig. B. The appearance of the complete amplifier.

The 2nd feedback, from grids of the 25L6s to cathodes of
the 6Cbs is used to correct distortion in the 6Cbs and in
the driver transformer T2, since this driver transformer
was chosen with the effects of feedback on the driver stage
in mind.

The 3rd feedback is from plates to grids of the 25L6s, to
compensate for supply voltage regulation and to aid in
correcting the 3rd-harmonic distortion of the 25L6s. Two
outputs are provided, to either a 500- or 200-chm line, or
to several voice-coil impedances.

In construction of both the main and preamplifier units,
note that shielding is imperative if hum is to be kept at a
minimum. The preamplifier should have completely shielded
wiring and the main amplifier should at least be shielded
in the 6J7 stages and also in the grid circuit of the 6C5s.

The unit incorporates 2 separate power supplies for the
2 audio amplifiers, to keep hum and line noise at a minimum.
Further filtering to the low-level stage is used, with a
pi-section choke and condenser filter, The side of the input
marked Lo should be connected to the grounded side of the
A.C. or D.C. line, and for the sake of quiet operation it is
well to positively ground this side in some manner, either
at the amplifier, or at the socket, the latter probably being
the safest. Two switches are provided in the power supply
so that the main amplifier may be used alone if a high-level
source is available.

This is accomplished by cutting the filaments on the
preamplifier. The main amplifier incorporates a low-fre-
quency booster in the feedback circuit, and optional circuits
are shown for incorporating a high-frequency booster
(Fig. 3) and a low-frequency cut-off filter (Fig. 2) for
applications where hum level pick-up is too serious to
permit the use of a flat response. This has the disadvan-
tageous effect of reducing the gain. It does, however, elim-
inate low-frequency response and thus the hum.

The responses of the amplifier are shown clearly by the
curves in Fig. 4. Curve A illustrates the response of the
main amplifier when feedback is adjusted so that the hum
and noise level is at a minimum; that is, when the input

(Continued on page T48)

R4 CL.Q LwF. i opwE (md Tz Rl RECT
: - £000 onMs OL-MF. 50, OHMS N
X LNy H Bo0 siffowsy oo colus dhooed) 2516 7 RS
3 ;
1'1/ 025~ Yal
MEG v7
| T VoL ConteoL
Riy,
$ 000 Ou:a\
|| vou o-me)
(Duav) 2o
Rz,’w"' . Czo
be - 16 11F
& % == 8t = 200v
RH
& 2/ / 7o gms
0 2omeG i p
VoL g, / E] 1w
contRa s [T Vi v2 v v 1S V6 9 VA mao
oW 2516 PN
s Lww—roi{ L 1y
025MEG - — 8 s Ak ) . cu.
R o R AL (I [T Ay 7 e 5
60OV 200v ;/ 600¥ ks G w : At dD:T/LO & it
R13, 1MmEG 1w — L3/ “~ 5w {

Fig. 3. The schematic circuit of the amplifier described, including the preamplifier and main amplifier—controlled by inverse feedback.
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OPERATING NOTES

ANALYSES of

RADIO RECEIVER SYMPTOMS

TR OO AN O IR DR LT A LT O ST D00 MR A DT T I I T

Majestic 90. When a Majestic model 9¢ set
wits turned on, a loud hum and weak, distorted
reception was expericnced. After the set was on
for 10 or 15 minutes, it would play for a short
time and then hum and distort again.

Inspection of the chassis disclosed that the
1.6-ohm balancer (Fig. 1A) had become hot.
burned the insulation off and shorted to the
chassis. There was also a cathode-to-heater short
in the type 27 1st R.F. tube. Replacing the 27
tube and the hum balancer restored normal re-
ception,

Pfansteihl 20. Weak and distorted reception in
a 6-tube Pransteihl battery model 20 get was
traced to the 1st A.F, stage by connecting a pair
of headphunes in the output of the 2nd A.F.
stage. At this point reception was OK but when
the phones were connected in the last A.F.
stage, distortion was present. The trouble was
found to be a defective blocking condenser feed«
ing the grid of the last A.F. tube. See Fig. 1B,

Burley 31. No reception in a Burley Modcl 31
receiver wasz caused by an open primary winding
in the push-pull input transformer, See Fig. 1C.

Gloritone 26P Midget. A loud hum and weak
reception in a Gloritone model 26 midget was
caused by u defective 8 mf. electrolytic filter con-
denser. Bridging this condenser with a new one
auickly isolated the cause of hum. See Fig. 1D.

Spencer K Midget. No reception, smeke and
plenty of odor in a Snencer model K midget set
was caused by a shorted power transformer,

Polydyne 7 tube. An open section of the re-
sistance bank in thisx set caused distortion and
weak reception. See Fip. 1E.

MYRON BARKHURST

Transformer replacements. A Philco series 71
and 2 Fada 753 installed aboard a ship whose
power supply is furnished by a 120 V, D.C. to
110 V A.C. converter. which in turn operates
from the shin's supply, recently had their power
packs ruined from high voltage surges. The volt-
age surges were (ue to the ship's generator out-
put variations, which caused the converter's A.C.
output to vary an excessive amount.

Upon servicing the sets, the primary and high-
voltage secondaries of the power transformers
were found to be short-circuited beyond repair,
and also the first filter condenser of the high-
voltage filter was open.

Shopping around for protective devices re-
vealed no low-price article suitable both as to
price and as to having sufficient contrel over
such a wide variation of voltage. But, after due
consideration, the following plan for protecting
the power packs was adopted:—a small flash-
light bulb (8.8 V.) was inserted in series with
the high-voltage negative return to ground from
the center-tup of the rectifier tube’s transformer
winding (Fig. 1F). The current from the recti-
fier will pass through the bulb and if it ix exces-
sive due to a short or partial short the flashlight
bulb will burn out, thus protecting the rectifier
tube and associnted parts. During normal opera-
tion of the set the fashlight Lulb will either
glow dimly or not at all, depending on the
amount of current drawn from the power supply.

Such a fusing scheme is easily installed and
is adaptable to any receiver or power supply
unit and is well worth the initial cost and in-
stallation. Te illustrate thisz fact, during an &0
rectifier replacement a few days after installing
the flashlight fuse, the type ®0 tube was acci-
dentally inserted incorrectly in the tube socket
(due to worn pin holes in the socket plus poor
lizht) thus causing the high-voltage te be
momentarily shorted to the filament of the
rectifier tube. Serious damage would have re-
silted {at least n ruined tube) but beyond re-
placing the flashlight buly which of course burned

RAD!O-CRAFT
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out with a bright flash, no harm occurred and
the 80 tube is still functioning.

As an additional safety factor, the primary of
cach transformer was fused with a pair of 1 A,
fuses thus protecting the power transformer,
as the only circuits left unfused are the filaments
which will burn out the tubes themselves before
giving any transformer trouble.

For calculating power transformer fuses for
primaries, if watts rating of the set is known.
the following approximate formula will equal
the proper size fuse to use:

Watts rating of set

Size fuse (amperes) == — —

Line supply volts

When the rating of the zet is such that the
size of the fuse is less than 1 A, a 1 A, fuse
will be sufficient protection,

For sets that have phono motors. omit fusing
the motor circuit by tapping-off the motor supply
ahead of the fused primary. This does not pro-
tect the motor but separate fuse blocks for the
motor may be installed if necessary., (Phono
motor burnouts from excessive voltage surges
are rare and it iz not necessary to fuse them.)

A. H., ERICKSoN,
US CGC Chelan.

All Gronow 1937 Models. A common trouble
on all Grunow models which makes the set in-
operative on the broadcast band can be traced
to an open oscillator Lroadeust coil or a defective
6K7 R.F. tube.

Zenith Model 6S152. When volume cannot be
lowered at the minimum setting of the volume
control, it ix usually attributed to a defective
2-meg. volume control. When the receiver is
insensitive and no short-wave stations can be
tuned in, but only powerful loeal stations can be
received :—this is usually due te an vpen screen-
grid section of the voltage divider (Fig. 1G).
This section has a resistance of 1,100 ohms.

Zenith Model 6S52. If the tuning dial slips,
due to a worn drive belt, in order to replace the
worn dial band the entire dial assembly must be
taken off, making sure to remove the back washer
on the shaft, enabling you to put un a new band,

Emerson Models 101 and 102E. You find the
set is dead and the %0 tube blown, This is gen-
erally due to a shorted filter condenser (Fig. 1H).
It is best praectice to replace the entire condenser
block. In these model: one of the most common
complaints is hum, and is due again to the filter
condenser capacity being below normal. On the
Emerson model 102 A.C.-D.C, reccivers, where
the set is inoperative, and sometimes smoke
emanates from the chassis, the trouble can
usually be traced to a defective 25A6 power am-
plifier tube,

Emerson Model B13l. A resonance hum is
usually present when a noor ground is used.
If possible connect the groumnd wire to a water
pipe connection,

On the Emerson model L113, I have frequently
found the set to have intermittent short-wave
reception and have traced it to improper soldered
connections on the short-wave coils. Resoldering
all the connections on these coils will remedy
this eondition.

Al Sparton Models. Where the stations do net
correspond to the correct dial settings, remove
the chassis from the cabinet and set the dial
pointer to the correct setting. You will note
that this pointer is merely pressed on to the
shaft and invariably will work loose due to
vibrations.

Fada A.C.-I).C. Models. These receivers usually
hum and distort when the filter condensers are
below the normal capacity., In replacing the
condenser be sure that the polarity is correct.
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Fada ‘A.C.-D.C. Models. You find the set is
inoperative. Check carefully for a defective
ballast or a 196chm filament resistor tapped at
two 3x-chm sections for pilot bulbs. Sometimes a
defective tube will also be at fault since all heat-
ers are connected in serjes.

G.E. Model 75. Fading is usually attributed to
a defective volume control.

G.E. Model E86. When sct is inoperative it
can usually be traced to an open screen-grid
sectinn of the voltage divider. On this same model
when there is a terrific amount of noise between
stations, by making this change it will minimize
background noise between stations. You will note
that on the 6K7 LF. socket there is a 2,200-chm
bias resistor. Remove this resistor and in its
place install a 10,000-chm resistor. See Fig 1L
At the same time remove the cathode-lead from
ground conncction on the 6K7 R.F. tube socket
and connect it to the 10.000-ohm resistor. By
doing this it will delay the A.V.C. action to a
higher bias on both the R.F. and lL.F. tubes. I
have frequently run up against a noise condi-
tion prevalent in this model only. A ticking
noise would become audible only after the set
is on a half hour. This ticking noise sounds like
a commutator ripple. By changing the 6L6
power output tube, the trouble disappeared. Yet
when that same defcctive 1.6 tube was tested,
nothing could be discovered wrong with it.

G.E. A125. Broadeast reception was terribly
distorted while all the short-wave bands were
clear. This was found to be caused by a shorted
.05 mf. bypass condenser located in the screen-
grid circuit of the A.V.C. 6K7 LF. amplifier
tube. See Fig. 1J.

G.E. Model E1035. Reception is very weak and
the green focus lights are constantly on, and
do not change when set is tuned. This is usually
caused by a defective 5Z4 rectifier tube.

G.E. Mode! E155. If fuses blow, it is usually
due to a defective 57%4 rectifier tube. On this
same model 1 found this set inoperative due to
an open 30-ohm resistor on one of the two 5Z4
plate connections. You will find these resistors
connected from the secondary high-voltage wind-
ings to one of the plates of each 5Z4 rectifier
tube, as shown in Fig. 1K. Make sure when you
replace these resistors to use 25 W. units, other-
wise they will burn out again if the 5Z4 becomes
shorted. On all the G.E. models with colorama
tuning, where you find that the green focusing
lights are not operating, check carefully for a
defective one of the 3 bulbs, for they are wired
in series.

ANl G.E. Models. On all G.E. models using
A.F.C. where you find the set motorboats, look
for an open 1 mf. bypass condenser which is
located on the 6H6 diode socket, as seen in
Fig. 1L. When the A.F.C. is inoperative look
for the following: the plate lead of the 6J7 con-
trol tube, shorting to the shield, and it will be
found to be caused by the vibration, causing the
wire to cut through the insulation. This trouble
is usually found on the 12 or 15 tube sets. An-
other common trouble which causes the set to
be inoperative is due to a shorted 1 mf. cathode
condenser on the 6H6 diode detector socket.

All RCA Models. On all RCA sets using the
6E5 magic cve tube. and you find the eye very
dull, if the eye cannat be hrightened by replacing
the 574 rectifier tube, then it is hecessary to
substitute a new 6E5 tube. Also on this same
madel, when you encounter noisy volume con-
trols, it is not necessary to replace it, but by
dismantling the control and adding a metal
washer on the inside to tixhten the tension of
the arm, this trouble will be corrected.

Philco Model 37-9X. Distortion on powerful
Jocal signals will usually be found to be caused
by the discriminator I.F. transformer being ont
of alignment. This set is equipped with A.F.C.
and unless the discriminator transformer is prop-
erly alivned, this condition will be present. When
changing from maxnetic tuning to standard
tuning, receiver should operate at its maximum
efficiency ; that is, there should be no noted
change when the magnetie tuning is put in the
circuit or taken out of the circuit. If distortion
or de-tuning of the receiver is noticed, then it
is necessary to refer to the Phileo notes to
properly align the diseriminator transformer.

RADIO-CRAFT for JUNE,

(See Philco notes for alignment procedure.)
1 have faund a very common complaint on the
Philco model 37-0X receiver, which is the old
story of resonating vibrations on high fre-
quencies. This can be corrected and is usually
traced to loose voice-coil windings on the cone.
To clear up this econdition disassemble the
speaker and apply some voice coil dope on the
loose windings.

General Notes on All 1937 Philco Models. It
seems that the 1937 run of reccivers came
throngh with a great many antenna and R.F.
coilx opening up. This is due to the leads from
these coils being made as short as possible and
being pulled too tight. Vibrations usually cause
these leads to snap. On the Philco 1937 models
when you encounter noisy volume controls, it
is due to the lack of tension on the rotating arm
of the control. This condition can be remedied
by inserting a thin metal wire between the brass
bushing and metal ring on the outside of the
shaft. Thizs will tighten the tension of the arm
and eliminate the noisy control. It is not always
necessary to replace this control. Philco model
116X with slipping dial. Disassemble the entire
mechanism, clean thoroughly, then saturate the
internal sleeve with kantrust. This will avoid
slipping dials in the future. Philco A.C.-D.C.
models with shadowgraph tuning. If you find the
pilot and shadowgraph bulbs are out, notice that
these sockets are wired in series and therefore
if there is one defective bulb between the two,
the other will not light.

1). BELLARE

Crosley 408. Twenty-five V. on plate of one
45 tube, the one next to the %0 tube. The output
transformer was tested and found OK. All
bypass condensers, and filter condensers tested
OK. The trouble was found at the prong of the
socket for the 45 tube. Where the wire goes onto
the plate, it had pulled the tab over against the
jack of the field coil, shorting out 175 V. I'ressing
the tab back, putting on a longer wire protected
with tape, brought back the plate voltage to 200
and the get ran OK.

The symptoms of the trouble were that it
played when first turned on for about 1¢ min.,
then noize, and entirely fading out appeared.
I spent 3 hours finding this trouble.

F. H. MYErs

Radiola 44. The chassis frame of the R.F.
tuning uwnit of this model is made of cast
aluminum and warps badly. The ends of the
frame eontain the bearings of the 3-gang tuning
condenser and therefure the entire rotor assem-
bly is thrown out of line by the warping of the
end frames. The writer recently encountered
one instance where the warping had forced the
bearings far enough apart to allow the rotor
shaft to drop out of the bearing at the end
opposite the dial. This called for a new bearing
to be added.

It is rather puzzling to attempt a re-aligning
job after such distortions, as the stator plates
cannot be moved sideways enough to center in
the rotors, and the solution as to the moving of
the rotor plates is not vbvious, judging from the
attempts of Service Men to solve the problem
by slotting the holes of the bakelite supports of
the stator plates.

The collar to which the dial is attached seems
to he sweated to the shaft, with an inside frame
collar pinned to the shaft. This, however, is a
wrong conclusion. as the dial collur offsets at
the bearing and passes through it, and it is
over this collar that the inner one is pinned, the
pin passing entirely through the shaft. 1f the
pin is driven out the shaft ean be moved to a
position which will center the rotor plates once
mare. The inner collar is then turned to a new
position on the large collar and a new hole
drilled for the pin, Kkeeping sufficient tension
on the brush washer.

In extreme cases the warping of the dial end
of the eondenszer caze will force the dJdianl drum to
rub against the bearing support of the volume
control shaft. The remedy i3 te file the side of
the support.

E. L. DEETER

Universal Model 5010. A.C.-D.C. super with
octal base glass tubes. This set had a low A.C.
hum a!l the time and a very bad tuneable A.C.
hum. A careful check showed that a .1-mf. con-
denser from the high of the 400-ohm choke to
the output of the 25A6 rectifier cured all hum

fContinued on page T47)
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SERVICING

QUESTIONS
& ANSWERS

Service Men may write, requesting answers to
specific service questions. Address inquiries to
Service Editor. For questions answered by mail,

a service fee of 25¢ per question is made.

Only
questions of wide interest can be published.

T RO RO

OSCILLATOR DRIFT

(1) William Radder. N. Y. City.

(.) 1 have had numerous headaches with
oscillator drifting on the Philco model 19 re-
ceivers. Please advise me what causes this condi-
tion.

(A.) In reference to your inquiry relative to
oscillator drift. A few of the most important
reasons will be given:—

(a) The most common cause for drifting is
traced to the oscillator padding condenser, and
is due to the heat of the chassis warping the
plates on the condenser.

{(b) On quite a few of these sets drifting re-
sults when the mounting screws which support
the stator plates of the oscillator-tuning con-
denser work loose due to the vibration of the set.

HARD TO FIT CHASSIS

(2) Stanley Rider, Buffalo, N. Y.

(Q.) Please advise an easy way of fitting the
1937 model Philco receivers back into their cab-
inet. Most of these sets have protruding pins on
the front of the chassis.

{(A.) In reference to your inquiry relative to
finding any easy method of installing these
chassis back into the cabinet, it has been found
that by greasing these protruding pins the
difficulty was overcome.

STATION HISS

(3) Bert Williums, Rich. Va.

(Q.) What causes station hiss on the Emerson
model 102 receiver?

(A.) Usually, on this model, station hiss is
attributed to one of two reasons. The set may
be cither out of alignment, or you will find the
preselector coil open.

FADING AND OSCILLATION

t4) Herbert Paley, Pitt. Pa.

(Q.) What are the causes of fading, and cir-
cuit oscillation when tuning the Stromberg-
Carilson model 642 receiver?

(A.) Fading of this receiver is usually caused
when any of the bypass condensers in the R.F.
return circuits open up. (See Fig. Q4.) You
will notice upon examination of the set that
these bypass condensers are housed in 3 cans
below the copper plate. Another reason for fading
is due to a defective antenna volume control.
Circuit oscillation while tuning is caused when
the tuning condenser winpers are corroded or very
dirty. It is advisable to replace them with
pigtails.

TUNING METER BURNED OUT

(5) Sam Wilnow, Flushing, L. L
(Q.) 1 have y Stromberg-Carlson Model
(Continued on page 712)
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Fig. @.4. Condenser trouble in Stromberg 642,
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Fig. A. Front panel and cabinet of the oscillator.
oscillators

UDIO-FREQUENCY
A have been used for years in

lahoratories, Many Service Men

have felt the need of such an in-
strument, but because of the usually
high cost of commercial models, could
not afford to own one. In addition, most
commercial models do not fit the aver-
age Service Man’s picture as regards
all-round utility and ruggedness.

As is the case with almost every
radio instrument, audio-frequency oscil-
lators come in various types and sizes.
Some are small 1-tube affairs with “1-
fly power,” while others may have 15
tubes and 60 W. output. Some may use
a simple feedback circuit, while an
elaborate one might contain a tem-
perature-controlled crystal in the cir-
cuit. Stability of operation, frequency

A SERVICE MAN'S
AUDIO OSCILLATOR

Service Men and P.A. workers will find this beat-frequency
oscillator invaluable in work on A.F. amplifiers.

CHARLES SICURANZA

L W L T T e T T

range, power output and ecase of
handling ave only a few of the factors
involved in the design of such an in-
strument.

For over a year, the author experi-
mented with different circuits and tubes,
bearing in mind certain desired features
and working with only one end in view,
to make a really useful instrument for
the progressive Service Man’s labora-
tory. The circuit chosen for this instru-
ment comprises two electron-coupled
oscillators, a diode-detector and audio
stage working into a pentode power
amplifier. It utilizes a highly-filtered
power supply fed from the 116 V. A.C.
line. Metal tubes were used throughout
because they offer superior perform-
ance in this application.

The entire unit is housed in a metal

cabinet of unique construction, which
comes knocked down and requires only
a few self-tapping screws to assemble.
In this connection, the author wishes
to point out that most Service Men balk
at the idea of making a metal box or
cabinet. Judging by letters received
from home constructors, this has been
the usual stumbling block to the com-
pletion of other instruments. For this
reason, the initial design of our instru-
ment included a ready-made commer-
cially available cabinet.

OBTAINING "ZERO-BEAT"

Two R.F. oscillators are utilized in
this instrument, neither of which is
modulated and each producing a con-
tinuous wave of R.F. current. When

(Continned on page 749)

Fig. B. The potitions of parts can be seen in this view,

Fig. C. The under-chassis parts are placed in this manner.
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Fig. I. The circuit of the 2 oscillators, the mixer amplifier and power supply, which make up the complete instrument.
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INTERNATIONAL
RADIO REVIEW

RADIO-CRAFT receives hundreds of magazines from all parts of the world.
Since the cost of subscribing to each of these would be prohibitive for most
radio men, we have arranged with technical translators to prepare reviews for

our readers.

e T T R A TR TR L DTG

A RESISTANCE—CAPACITY BRIDGE

AN interesting type of bridge for the
measurement of resistances and
capacities was described in a rtecent
issue of Couseil-Redio (Brussels). It
consists of 2 units, the bridge unit,
which has 2 toggle switches, one for
changing from low-value resistors or
condensers to larger-value units and the
other for changing the circuit from a
capacity bridge to one for measuring
resistance.

A 20,000-ohm potentiometer which is
calibrated by the builder, against
known values of resistance and capacity
on a paper scale mounted on the case
of the instrument, serves as the adjust-
able unit for balancing out the “tone”
of the applied A.C. source.

The second unit of the measuring set
is an A.F. oscillator which supplies the
required alternating current for the
bridge.

The circuit of the bridge is shown in
Fig. 1, and that for the oscillator in
Fig. 2. The values on both units are
indicated on the circuits.

A FRENCH CAPACITY METER

HE indication of capacity by the

usual neon-type capacity meter is in-
adequate for measuring small capaci-
ties, such as trimmers and small fixed
paper and mica units,

In the latest issue of I Accessoire ef
lau Piéce Détachée (Paris), a new
bridge-type capacity meter of novel de-
sign was illustrated—sec Fig. A. It is
built in a neat metal case having a
sloping panel with a large dial and
pointer covering three scales and a
meter mounted in a swivel support. The
meter is used for indicating a balanced
condition of the bridge which is oper-
ated from the A.C. supply lines. The in-
strument covers 3 ranges of 0-150 mmf.;
0-500 mmf.: and 0-20 wf,

A DOUBLE-PURPOSE TABLE SET

RECENT issue of Radio Trade-

Duilder (Toronto) contained a short
description and photo of a new table-
model set which is sold in Canada. The
set, shown in Fig, I3, is enclosed in a
modernistic cahinet having the speaker
grille at one end and the dial and con-
trol knobs at the other. A movable end,
with a slide which fits in a slot in the
bhase of the cabinet permits the set to be
used also as an attractive book end—
thus making it a doubly useful home
furnishing item.

The set is a 5-tube model covering 2
tuning bands—the standard broadcast
band and the foreign short-wave band
of 5.9 to 17.5 mes.

THE CLOCK DIAL

TUNING dials, in European sets, have

taken many forms, from ‘“‘thermom-
eters” to “maps’’—but one of the most
popular types is, without doubt, the
“clock” type.

This type of dial consists of the
usual dial face with an “hour” hand and
a “minute” hand. The ratio of the 2
hands is usually 12 to 1 so that stations
can be “logged” according to the “time”
at which they are received, instead of
in the usual way according to frequency
or an arbitrary scale.

A popular example of this “clock”
type of dial is shown in Fig. C, as re-
printed from a recent issue of Practice!
and Amatewr Wireless (London).

A SOUTH AMERICAN LABYRINTH

AN interesting and easily-made form
of “acoustical labyrinth” was de-
scribed in one of the recent issues of
Radio Techuice (Buenos Aires). In
common with other forms of “infinite
(Continued on page 753)
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Fig, |, The circuit of the capacity bridge.
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Fig. 2. The A.F. driving oscillator circuit.
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Fig. 3. A novel type of 'infinite baffle.”
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Fig. A. The set in its crackle-finished case—note the dial.

custoner in an expansive and enthusiastic mo-

ment:—“An auto radio which is entirely out of

the ordinary—something which isn't competitive
with the fanciest factory job on the market and which will
leave nothing to be desired in either appearance or. per-
formance. I want an all-wave car set of unusual sensitivity,
tone quality, and short-wave efficiency, and I'd like it to be
adaptable to all kinds of mobile and portable service. Can
you build it for me?”

That said in introducticn, let’s get right down to the
business of describing the 1937 Radie-Craft job—designed
to precisely meet such requirements and presented as per-
haps the most advanced and notable car-radio set we have
yet offered to our custom-building readers as a practical
model for exact reproduction.

“HERE'S'cxactly what I want;” explains a critical

GENERAL DESCRIPTION

The Radio-Craft 1937 Car-Radioc Set is wot an erdinary
set, as we've taken some pains to hint at once. It is beyond
any question of a doubt in a class by itself. It is, first of all,
thoroughly all-wave—with a tuning range down to 7 meters.
Six G.E. metal tubes are employed in a carefully engineered
circuit (7 if a beat-frequency oscillator is used and
8 if automatic frequency control action is desired), the
basic arrangement covering an R.F. stage on all bands
except the ultra-high, mixer and oscillator stages employing
a single 6A8, a high-gain ferrocart transformer-coupled
I.F. stage, a combination diode detector—A.V.C. rectifier—
1st A.F. stage, a driver A.F. stage, and a class B power
output stage feeding a high-quality P.M. speaker and per-
mitting use of additional speakers with voice coils in series
or parallel to mateh various output transformer immpedance
connections. To the basic circuit the individual builder may
add A.F.C. if he so wishes, 2 additional tubes being required
—1 for separate L.F. signal rectification and balance, and
one for oscillator control. A B.F.O. stage may be added by
the amateur builder interested in code reception.

BUILD THE
RADIO-CRAFT
1937 CAR-RADIO
RECEIVER

This ne-plus-ultra set (Built under direction of
Raymond P. Adams) includes A.F.C., B.F.O.,
class B and ALL-WAVE RECEPTION.

PA RT I LT ey

Physically, the receiver may seem somewhat larger than
the ordinary set at first glance. But the cabinet is quite
thin, though long, and lends itself to easy installation in the
average car, between the steering post and the bulkhead if
the receiver is to be remote controlled, or behind the dash
and slightly forward if it is to be directly controlled. It is
really in no way bulky or of impractical dimensions.

It is thoroughly self-contained and the cabinet has ample
space inside for installation of either the generator “B”
supply or a substituted vibrator power supply. A notable
refinement is the illuminated dial installed directly on the
set, controlled by a separate knob, and geared to match
the 6-1 ratio of the remote control gear-reduction unit on
the condenser shaft. This permits either type of control
and the use of the set without remote tuning when it has
been pulled from the car for service in the home, summer
camp, or private yacht. All knobs (or shafts for remote
control connection) and plugs for speaker, “A” supply, and
optional exterior power supply are on the front panel.

The set is ideal for the auto, for watercraft, for the
summer camp, for the trailer-home, for the commercial bus
—for all types and kinds of mobile and portable service.
It is in every way “universal,” and, what is more, it will
provide the sort of reception we expect of a good all-wave
receiver designed for home use—especially when an efficient
antenna is used for signal pick-up. Highest quality of repro-
duction is assured not only by the speaker previously men-
tioned but by the use of the very best of available trans-
former components.

THE R.F. CIRCUITS

The R.F. stage, using a 6K7 A.V.C. controller, is built
up around a set of ultra-efficient and exceptionally small
inductances to be made available, with coils for the detector
and oscillator stages, in a complete kit form by their manu-
facturer. It is tuned by one section of a 3-gang variable
condenser of exceptionally low minimum capacity and wide
air spacing between sections and provides an unusual degree
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Fig. |. Here is the diagram of the set, minus the A.F.C. fubes and controls and the B.F. oscillator. These will appear in Part II.
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of signal and image preselection as well as R.F. gain.

The detector and oscillator cireuits are quite conventional,
employing a 6A8 as mixer, and using small size coils matched
to those in the input circuit.

All coils in all 3 circuits (except the ultra-high frequency
inductances) are align-aire capacity trimmed (trimmers
permit 3,600 degrees of micrometer tuning, afford perma-
nence of adjustment in spite of severe changes in humidity
and the vibration encountered in mobile service, and assure
peak adjustment), and are mounted directly on the 3-section
isolantite insulated selector switch. Shield pieces installed
between the switch sections effectively isolate the 3 circuits
from each other, and a side picce makes the coil-and-switch
assembly a complete unit which may be built-up and wired
before any other constructional work is done.

As we have noted before, no ultra-high frequency R.F.
stage is employed, the wiring being so arranged that when
we arc switched to this band the antenna is connected
directly to a tap on the detector coil. No padders are used
in the U.H.F. oscillator circuit.

Padders for the police or middle-frequency band and the
broadeast band are variable, with the one for the short-
wave band fixed.

Tuning ranges: B.C.—167 to 555 meters; middle fre-
quency—48.5 to 177 meters; short wave—16.4 to 51 meters;
ultra high—7.5 to 20 meters. The U.H.F. band has reduced
sensitivity and is not A.V.C. controlled in the R.F. and
mixer stages.

Both screen-grids are fed from “B plus” through voltage-
dropping resistors and are adequately bypassed to ground.
Both cathodes have their individual bias resistors and are
similarly bypassed. No variable control of bias voltage for
either tube is afforded as such a refinement would call for
another knob on the cabinet. Tubes are simply biased for
maximun conductance at low signal, A.V.C. action and the
manual! A.F. control being used to afford a desired attenua-
tion of strong signals.

THE I|.F. STAGE

A single intermediate stage is employed, tuned to exactly
456 ke. It is quite conventional except that it is not A.V.C.
controlled. The use of A.V.C. on this stage, of course, would
afford perhaps a more effective signal levelling action and
suggest itself as proper if we were confined in frequency
coverage to simply the broadcast band. However, on the
short waves, we want to keep the I.LF. not only working at
full gain but full effective selectivity. Selectivity is a func-
tion of gain in a way—and naturally a reduction of the
latter affects the ability of the circuit to discriminate prop-
erly between signals. Then, too, A.V.C. tends to make peak
alignment uncertain—a condition we can ill afford in such
a receiver and particularly if no 2nd I.F. stage is employed
itself feeding a balanced rectifier for A.F.C. control. Be
that as it may, A.V.C. may be added to the LF. if it is
desired and if A.F.C. is not used.

Both input and output transformers are of the high-gain,
ferrocart iron-core type, peaked to exact frequency by means
of align-aire trimmers similar to those employed in trim-
ming R.F., detector, and oscillator coils. The tube scrcen-
grid is individually fed through a dropping resistor from
“B plus,” the cathode has its own limiting resistor to ground,
and the plate circuit is decoupled to assure stability. Plenty
of bypassing is employed for obvious reasons.

2nd-DETECTOR—A.V.C.—Ist-AUDIO

The 4th tube in the line-up—a 6Q7—acts as detector,
A.V.C. rectifier, and 1st A.F. amplifier. Diode plates are
connected together and connect to one side of the LF.
output transformer secondary. The return for the trans-
former winding is made through 50,000 ohms to a .5-meg.
resistor to cathode; both the A.V.C. voltage for the R.F.
stages and the A.F. voltage for the triode section of the
tube being taken from the point of juncture between the
two resistors. The cathode is biased to ground and bypassed
with a 5 mf. electrolytic condenser.

DRIVER AND OUTPUT STAGES

Some early experiment in feeding the cutput of the 6Q7
triode section directly into the 6N7 power amplifier was
RADIO-CRAFT JUNE, 1937
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Fig. B. Chassis appearance. Space at right is for power supply.

more or less unsuccessful and showed us that the conven-
tional driver stage was quite necessary to effective class B
output action. A 6C5 is, therefore, employed as a driver
and affords sufficient output—even when biased rather
highly to swing the 6N7 over the usable limits as dictated
by matters of available powering current.

The 6N7 works beautifully when the receiver is supplied
with about 250 V. at 100 ma. At low signal levels it draws
no more current than a class A pentode, and the power
supply is called upon to give maximum current only on
strong signals and to give a 30 per cent permissible over-
load (so far as the generator supply specified is concerned)
only on peaks. Of course neither genemotor or vibrator
supply output regulation can be considered good and at
first thought it may seem poor engineering to use class B
at all. But, as a matter of fact, a typical supply designed to
give about 300 V. at 75 ma. at no signal (our receiver draws
just about this much current at low signal levels) will drop-
voltage output to no less than 250 when the signal level
rises and the 6N7 plate current increases to cause a total
drain of 100 ma. The receiver being adjusted for maximum
R.F. efficiency at low signal levels, any increase in level up
to a practical limit simply drops the ‘“B” voltage to 250, the
audio output increasing and the R.F. efficiency slightly
decreasing. Thus we have a sort of secondary A.V.C. action
on strong signals tending to prevent too much peaking and
a rise in 6N7 current beyond a certain value. This all may
seem like rather unorthodox figuring—but its practicality
is well born out by the performance of the receiver. The
scheme works, affords a much higher output than any con-
ventional pentode will deliver, and does afford economical
operation at low signal levels. At moderate signal levels,
the whole set draws no more than the average job with

an average pen-

tode output stage, T
and at all signal ’(]] tsougfgvlns em:ﬁnprg g‘mo 15 FOR
g IN -OH PEAKER
levels q:allt{_ of CONNECT 4 AND 8 10 0 &ND 8 08
T uction 150HMS, 15-0HM SPEAKERS IN PARALLEL
rep , 0 4 CONNECT A AND B TO O AND 15 FOR
doesn’t seem to 2 80WM SPEAKERS IN SERIES
suffer in the i
slightest. (Of : 16000 @]
course, the driver . 42.00,0 :_:
4

stage must be ad- e ‘m-, ="
justed so that it i 50 D TN
will not deliver 'ie o o

} i ) -] SPEAKER
high level signals ISR

strong enough to
swing the class B
6N7 grids too
(Continued on
page 765)

Fig, 2, The three methods of connecting speakers

fo the output transformer of the set are indicated.

A single speaker is connected to the |5 ohm tap;

two 15 ohm voice coils are paralleled and connected

to the 8 ohm tap; and two 7.5 ohm voice coils
are uted in series on the 15 ohm tap.
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MAKE THE
HIGH-POWER

""PORTABLE 6"

In Spring the radio man's fancy turns to thoughts of—
portable radio sets. Try this one!

GUSTAV KLEIN

TR s e e g

ITH THE advent of spring and summer the demand

for a good battery portable radio arises. The re-

ceiver must be sensitive, have plenty of volume, low

current drain, and yet be portable. The instrument
here described meets these conditions.

In designing the circuit it was decided to incorporate a
tuned R.F. stage to increase the pick-up of the small
antenna, so that even weak signals can be heard with
ample volume. There has been a tendency for fading in
battery-operated receivers, therefore, automatic volume
control was employed, which eliminated this trouble very
satisfactorily. The only problem remaining to be solved was
selection of an efficient power-output tube and a good
permanent-magnet dynamic speaker which would insure
good volume. After lengthy experiments trying the types
19, 1F4, 33 tubes, and 1E7G it was found that the new
1E7G twin pentode gave the best results with the most
economical performance.

Analyzing the circuit we find the 1D5G used as a tuned
R.F. amplifier to increase the weak R.F. voltages fed into
the antenna circuit. The output of this tube is fed into the
grid of the 1D7G which nixes the signal frequency current
with that of the oscillator so that a beat of 456 ke. results.
The I.F. amplifier consists of a pair of high-gain iron-core
I.F. transformers which sufficiently increase the gain so
that a diode detector can be used. The 1H6G has one diode
used as 2nd-detector and the other for automatic volume
control. The type 1HAG driver is transformer-coupled to a
1E7G twin pentode which supplies 1 W. of audio power into
the sensitive permanent-magnet dynamic reproducer. This
receiver was found to work best on an aerial having a length
of about 10 to 15 ft.

The total filament-current consumption of this receiver
is only 0.54-A., so that, with average use, the “A" batteries
will last for quite a long time. Excellent tone is obtained
through the use of a permanent-magnet dynamic speaker
which requires no field current.

(Continued on page 750)

, 3,
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Fig. |. The schematic diagram of the set. A straight-forward superhet. circuit isused with up-to.date battery tubes.
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WORLD'S SMALLEST
45 V. ""B"" BATTERY!

These batteries, designed particularly for meteorological
work, are the smallest commercially available in the world.

L. S. FOX]lllllllllllllllllllllllllllllillllllIIIIIlIIIIIlllllllllllllllllllllllllllllllllllIllll||||||||||l||||I||||llllllll||lll||Illl[IlllllllllIIIIIIllllllllllllllllllllllll

OPES of meteorologists that a new
H era in weather prediction is at

hand, in which accurate forecasts
may be made as much as 2 weeks in
advance instead of the present 24 to
48 hours, center around the develop-
ment of the world’s smallest “B” bat-
tery, which is actually smaller than a
Rashlight battery!

The radio-meteorograph is a com-
bination of weather instruments—
barometer, thermometer and hygrom-
eter—with a short-wave radio trans-

i “LAYERBUILT* DISCHARGE
ﬁ.+__:t:___‘ THROUGH 10,000 OHMS
) _-*‘-‘ i

e
Ro‘uno CELL u
EQUIVALENT "
e AT

Fig. 2. The linear discharge of the tiny “'B" battery
compared to an ordinary battery of equivalent
size is evident.

mitter, and a recording receiver on the
ground prints the signals on a tape,
from which they may be interpreted
in terms of air pressure, temperature
and humidity.

For the radio-meteorograph to attain
maximum altitude every unnecessary
ounce of weight must be eliminated. As
“B” batteries were one of the major
items of weight the “Eveready” Re-
search Laboratories developed this new
45 V. battery, No. X-180, weighing only
1.9 ozs. and measuring only 2 ins. high
and 1% ins. in dia. A “layerbuilt” type
of battery is used for only with the
layerbuilt construction is it possible to
build so tiny a 45-V. battery. The 30
flat disc-shaped cells, each but little
larger than a quarter, are bound to-
gether under pressure and equipped
with 2 flexible-wire leads.

The layerbuilt construetion, similar
in appearance to the “voltaic pile”
with which the electrical student is

(Continued on page 753)

Fig. A. The appearance of the complete layerbuilt
battery. The comparative size can be seen
against the hand.

@) PAPER DISC . SATURATED
wiTH ELECTROLYTE 4.
DEPOLARIZER

PiS
CROSS-SECTION

CARBON
OF INDI\WVIDUAL TERMINAL

CELL

Fig. I. The assembly of the discs into a battery
is shown above. The bloting paper holds the elec-
trolyte and depolarizer,

SELECTIVE
. SYSTEM

}1

COMMON-
TALK
‘/5Y3TEM

described.

loudspeaker communicating sys-

tems open to every radio man a
market that is almost literally endless.
Potential users exist wherever two or
nore persons are separated by short
distances and wish to communicate.
The latest ingenious design has brought
prices down to a point where no one
with any reasonable use for such
equipment will hesitate at its cost.

THE MOST recent developments in

A PROFITABLE FIELD FOR WIDE-AWAKE
SERVICE MEN

Stores, offices, factories, warehouses,
schools, restaurants and cafeterias rep-
resent, but do not nearly exhaust, the
categories of possible purchasers of
these systems. They are quicker and
easier to use than the telephone, and
do not tie up the switchboard or inter-
RADIO-CRAFT

for JUNE,

fere with incoming or outgoing calls.
While in some cases it is necessary to
manipulate a “push-to-talk’” switch, in
others busy people can hold 2-way con-
versation without using their hands in
any way and at several feet distance
from the instrument. The older, tele-

H. W. PARO

INDEROD R IDRCT POV OOV TR CTRU TR DRV TR TR DT DT R R O O O R s e e

SELECTIVE AND

NON-SELECTIVE
PRIVATE-

Private-address systems may be either se-
lective between two individuals, or non-
selective between groups. Both types are

ADDRESS SYSTEMS

phone type of intercommunicating sys-
tem is far clumsier as well as incom-
parably more expensive.

Stores, except of the smallest one-
man type, use them for quick communi-
cation between counters and stockroom,

(Continued on page T50)

STATION “au
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1937

Fig. I. The circuit of the selective-type private-address unit described.
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Fig. A. The chassis of the completed receiver,

to Superhet. circuits for the last

SO MUCH attention has been given
few years that the T.R.F. re-

A SIMPLE T.R.F. RECEIVER

WITH A.V.C.

High-gain coils and tubes makes this T.R.F. set a rival for

superhets. of equivalent size.
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enhanced the popularity of the Super.
Today, high gain can be obtained with
the new iron-core transformers and
A.V.C. action is easily incorporated as
a study of the circuit diagram of the

receiver being described discloses. Thus,
if you are interested in a simple re-
ceiver for broadcast reception only,
read on and get a new picture of the
(Continued on page 752)

ceiver seems to be a lost factor in
modern design. Many readers will re-
member the fine results obtained with
T.R.F. jobs. In fact many a word bat-
tle took place when a “super fan”
tangled with a “T.R.F. bug.” In the
early days, the T.R.F. receivers were
in the majority but the Super faction

&F6,

slowly grew until those famous initials
were only to be found in a text book.

Of course the Super advocates had to
add T.R.F. in front of their Supers to
cbtain the present type of set that is
accepted as worthwhile.

Without going into the “pros” and
“cons” to any extent it is apparent that
the greater gain and the simplicity of
obtaining A.V.C. action were two of

X‘_\:j 2
Srwraaoy / 1Hov.al

the major contributing factors which

Fig. . Schematic circuit of the receiver and a detail drawing of the A.Y.C. scheme.

Fig. B. The interior of the V.-T. voltmeter cabinet.

HE VACUUM-TUBE peak voltmeter may be used to
Tmeasure direct current as well, without introducing addi-

tional current drain to the circuit and thus distorting
circuit conditions.

Recent receiver developments have brought to the front
the need for a measuring device in receiver servicing, having
a higher input impedance. To attain this, new d’Arsonval
meter movements of greater resistance, some as high as
20,000 ohms-per-volt on their base scale have been de-
veloped and employed in analyzers. These instruments are
without doubt a noteworthy advance, but are not the com-

734

HOW TO USE

V.=-T. VOLTMETERS IN
RADIO AND P.A.
SERVICING

The "peak’ V.-T. meter of the instrument
described can also be used for D.C. meas-
urements.

PART lll—D.C. MEASUREMENTS

K E N DA LL C LO U G H TR TR I

plete solution of the problen:. There are many circuits that
cannot be shunted with even this high value of resistance
without affecting their total resistance, and the voltages
existing therein.

The modern combination vacuum-tube voltmeter and
peak voltmeter with an input resistance of over 5 megohms
offers incomparably greater freedom from this difficulty
and allows accurate voltage measurement in even the highest
resistance circuits. Likewise, it has many other applications
to radio receiver servicing, such as in the adjustment of
automatic-frequency-control circuits.

CHECKING A.Y.C. VOLTAGES
The peak voltage scales of the instrument should be used
for this measurement. In using the combination peak volt-
meter to measure D.C. voltages, it must be remembered that
the peak and R.M.S. values of a D.C. voltage are the same
and the values indicated on this instrument are identical to
those secured by the use of a d’Arsonval meter, providing
(Continued on page 755)
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HOW TO MAKE THE RADIO-CRAFT DELUXE

Details of construction and operation of this
unusually complete "private-address' and
radio system designed by Messrs. Wash-
burne and Adams are given in this Part.

CARRIER
INTERPHONE

HEERRRRLLEEDD OO OO DR TR DO R PO 0D ORE PO 00O OO RO D OO O DO AR DDA L PA RT ” TR ORI RO LTV DT VO DR D TR DR T O R R e

Interphone, we can now proceed to assemble the de-
sired number of units for the projected installation.
Compactness is desirable in a device which is to be
kept on an office desk, and a rather small chassis is more
or less required. The particular size used in the lab. model
shown in the photos (in Part I) lends itself to the design
rather well—but calls for some rather careful work if all
the necessary parts are to be installed ahove and beneath
the chassis. As a matter of fact, one of the bypass elec-
trolyties had to be mounted on the side wall, and the builder
might just as well fizure on the same procedure unless the
round, physically-small electrolytics for both 25A6 and 6C5
A.F. cathode bypass are used. Space for these might be
found scmewhere.

The variable condenser, a small 3-gang type, is mounted
to the right and positioned to permit speaker-dial control.
The speaker itself is mounted on right angle brackets extend-
ing well out beyond the chassis front drop and is then bent
back on its supports until it hits the LF. transformer,
located immediately behind the reproducer. It, therefore,
faces not only forward but slightly upward—and at an
angle permitting the operator to talk down and into it
when transmitting.

The regular speaker output transformer is mounted to
the left of the dynamic and the filter choke behind the L.F.
coil shield can. Tube placement is readily understood by
referring to both the chassis layout diagram and the chassis
photographs in Part I.

The audio volume control in the 25A6 control-grid circuit
is not mounted on the chassis but is left free for placement
directly on a cabinet and in line with the knob controlling the
tuning of the radio. It is equipped with switch for A.C., line
on-off, and all lead wires are brought to it through grommets
from under-chassis components,

The front drop supports the two 3-way switches—one for
radio—Ilisten—talk, the other for operating frequency selec-
tion. No phone jack is provided, it being thought that the
individual builder will prefer to mount such an item directly
on the cabinet.

HAVI.\‘G completed the design of the Deluxe Carrier

OFF-ON]ELECTR SPEAKER
° ON'EéESCK‘c_“j&,____ GRILLE
T—— TONE
CHASSIS By
FGREEEP;ACILE ] I CONTTOL
R YSTA =
MIKE PLUG %
S e

PHONE

Y Jack
MANUALE % TUNING
AUTOMATIC { \\ PONREEL
RA[_JrIgGCé)LNETRO_L_ SELECTOR

- | M TR

e / | BROWN JONES SMITH

CONTROL lLLUh:INATED
]

RADIO, LISTEN & TALK

110V, AL-
D.C, PWR
LINE

=y j e DT, T . '.’L‘a;z:'.—é

(ELECTRIC LIGHT LINE
SUPPLIES POWER FOR
- EACH COMMUNICATOR
MR fEses MR SMITH | MR. JONES THIS SAME LINE
|MR meﬂ MRWNI MR.SMITH CARRIES T~E VOICE
*

MR. JONES
MR.BROWN 1 MR.SMITH
[ FREQUENCIES FROM
i ONE STATION TO
% N . P ANCTHER AS
DICTATED BY THE
POSITION OF THE
3-way
SELECTOR
SWITCH.)

MR, BROWN MR. JONES

MR, SMITH

Fig. 3. Block hookup of four of the deluxe interphone units.

Very little need be said about the wiring, Keep leads as
short as possible, wire in hypass and other components right
where they belong—and remember that the rather compact
construction calls for every care in isolating circuits. Keep
the capacity between coupling condensers and filter elec-
trolytics low by separating these components as much as
is physically possible.

Inside the chassis, on the front wall, is mounted the uni-
versal output transformer used here as an input affair for
matching the speaker into the audio amplifier for voice
transmission. Connect its center-tap lead to the switeh for
detector tube feed on “listen,” its brown lead to “B plus,”
its green lead through a coupling condenser to the control-
grid circuit of the 1st A.F. amplifier.

The antenna c¢oil (for radio input) is mounted above-
chassis hehind the tuning condenser and is positioned to
permit short leads to both condenser stator and R.F. tuhe.
Radio frequency and oscillator coils are placed below chassis,
with that for the R.F. supported on the right-hand wall,
and that for the oscillator circuit on the rear drop and near
the padding or low-frequency limit alignment trimmenr.

The “B minus” lead is not connected directly to the chassis
but the variable condenser stator is so connected through
its frame. To complete the L/C circuits in the radio tuner,

(Continued on page 763)

.| ~CHASSI5
LAYOUT-

Fig. 2. The appearance of the complete unit with its control clock. The chassis details are 3iven at the right.
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THE LATEST

RADIO EQUIPMENT

This department brings to you each month the
newest developments in electronic, radio and

public-address equipment. Aggressive tech-
nicians use this department to keep posted on
the newer and better ways of doing things.
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Novel-grille P.M. unit. (1356)

SCHOOL-TYPE PORTABLE

RECORDER (1351
{Universal Microphone Co.)

SOUND recorder especiully de-

signed to meet the needs of
schools and colleges and said to be
the smullest in size and weight of
any recording machine yet devised.
is illustrated. The black leatherette
case measures 16 x 22 x 9 ins. deep;
weight, about 50 lbs. Includes
velocity microphone, folding mike
stand, and complete recorder and
playback * equipment for instan-
taneous work. The high-gain ampli-
fier incorporates a low- and high-
pass filter. Neon volume indicator.
Designed to enable the novice to
make goud recordings.

VARIABLE MATCHING
TRANSFORMER (1352)
{Thordarson Electric Mfg. Co.)

ERMED as a “multi-match modu-

lation transformer’ ihis unit pro-
vides quick matching of any tube
to any load. Plug connection is
made te jacks on a terminal board,
for input and output. Case desizn
is modernistic. The unit is weather-
proofed. Available in 4 watts ratings
from 50 W, to 500 W.

MIDGET POTENTIOMETER
(1353)
(Centralab)

UTO-RADIO  technicians  will
be interested in the newest
small-space variable resistor. Case
diameter is 1 3/64 ins.; depth of
plain controls (A) is 25/64 ins.; and
of switeh type (B) is 23,32-in, The
long aluminum shafts may be cut to
length. Available with requisite re-
placement characteristic. Resistance

Emission-type tube test. (1357)

values to 1 meg. and switch capacity
of 15 A, at 10 V., Note their com-
parative size with match book.

IMPROVED VOLUME AND
TONE CONTROL (!354)

{1nternational Resistance Co.)

HE MANUFACTURER of this

new unit outlines its improve-
ments as follows:

Metallized-type resistance element
is permanently bonded to a moisture-
proof bakelite base. Terminails deeply
fitted in molded bakelite casing will
not break off or loosen, Smooth mo-
tion is obtained by wusing 5 con-
tactors, Contacts are corrosion-proof.
Case is bakelite. Outside diameter,
1Y% ins.

MOBILE P.A. SYSTEM (1355}

JUMPER bplug in this twin

(permanent-magnet)  speaker
sound system permits optional 110
V. A.C. or 6§ V. D.C. operation.
Input wprovides for crystal micro-
phoune, crystal pickup, and radio
tuner. Utilizes 7 tubes with two
¢Bbs in the output. Note that the
2.speed turntable mounting board
may be tilted to maintain a level
position, Weight 56 Ibs.

CAR-RADIO P.M. SPEAKER
(1356)
{Wright-DeCoster, inc.)

N IMPROVED permanent-mage-
net (Nokoil) reproducer is
available for use in auto-radio in-
stallations. The screen covering the
grille opening is dusted with a fibre
which pives a rich, velvet-finish
appearance. Yeot, there is no grille
cloth of any kind and thus the full

Automobile P.A. system. (1355)

sound output may be secured. Either
stud or base mounted. Universal out-
put transformer.

NEW TUBE TESTER (1357)
{The Readrite Meter Works)

N EMISSION-TYPE circuit for

quick and aecurate testing s
utilized. Instrument checks any
type radio tube for value, shorts and
inter-clement leukages. under load
conditions, in 4 operations. Size.
5% x T% x 4'% ins. deen. Panel
finish, modernistic silver and black,

FACTORY CALL-SYSTEM
(1358)

ERE is a factory call-system

adaptable to any size factory
from the smallest to the largest, It
may be wired into circuit in place
of existing lights or buzzers. One
end of the system in use is illus-
trated {note reproducer recessed into
wall) ; together with 4 close-up of
one of the permanent-magnet dy-
namic reproducers in an optional
desk box.

2-WAY AIRPLANE
STATION (1359

ESIGNED to operate from the
12-V. airplane storage bhattery
this new instrument incorporates
the newest ideas in aireraft radio
equipment. Qutput. 30 to 40 W.—
either phone or C.W. Affords inter-
phone operation for communieation
between pilot und co-pilot, ete.
Crystulcontrolled output on 45 to
110 meters. Uses metal-beam power
tubes (see illustration), Transmitter
weighs about 12 lhs, An ideal ine
strument for the private flier,
(Continued on paye 757)

A factory call-system. Nofe wall reproducer. (1358) A tri-service 'plane transmitter-receiver. (1359)

Name and address of any manufacturer will be sent on receipt of self-addressed, stamped envelope. Kindly give (number) in above description of device.
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Basic call-system amplifier. {1341)

CALL SYSTEM AMPLIFIER
(1361)

{Amplifier Co. of America)
BASIC 6.5 W. universal heam
power amplifier is now avail-

able for intercommunication and
call systems. This unit is essentially
composed of a 6N7 electronic mixer
input tube coupled into & 6NT7 velt-
age amplifier which feeds a 61.6
beam power output tube. A BZ3
rectifier is used. By means of a
suitable swilching arrangement all
the current types of communication,
call and paging s8ystemz may be
built around this basic amplifier,

MODERNISTIC 2-CHAN-
NEL AMPLIFIER {1362)
{United Sound Engineering Co.)
HIS AMPLIFIER, states the
manufacturer, has been built "to
meet the demand for more highly
manufactured appearance” in P.A.
apparatus. Cabinet i8 of heavy, die-
punched steel; escutcheons are
etched aluminum. Output, using
61.6s, is 20 W.: independent faders
for 2 high-impedanee microphones

are provided.

THIS ROOM-TO-ROOM PHONE

New 2-channel amplifier. (13562)

MOBILE POLICE RADIO
EQUIPMENT (1363)
{RCA Mig. Co., Inc.)
MOTORCYCLE-POLICE radio
receiver and handle-bar loud-

speaker are available as the type

AR-6025 unit. = A magnetic-type

microphone (shown being held in
the hand) is used in the tynhe

ET-5022 mobile police transmitter

designed for car operation.

UNIVERSAL-MOUNTING
ELECTROLYTICS (1364)

{Aerovox Corp.)

SLOTTED metal flange that

swivels and slides to suit in-
numerable mounting reguirements
is the latest “nssist” to the harassed
Service Man who must instali a new
electrolytic condenser. This same
flange permits stacking by inter-
locking and soldering. too. Availuble
in 200 V. and 4560 V. working ratings,
all popular capacities, and in single,
dual and triple sections. Incidentally,
the mounting holes need not be ac-
curately spuced since the slotted
flunges allow for variable spacing.
Try them on the next Jjob.

Motorcycle-police receiving

MIDGET C.-R.
OSCILLOSCOPE (1365)

XCEI'T for physical size and

screen area. this (model 105) in-
strumeni is identical to ihe larger
jobs. The cuse mensures only BT, x
8l x 935 ins. decp: and utilizes
the I-in. or tybe 913 cathode-ray
tube. Incorporates linear sweep,
separate  high-sensitivity amplifier
for both horizontal and vertieal in-
puts, and beam-ceniering controls.
A unique feature is the adjustable
hood which surrounds the eathode-
ray tube and which may be extended
several inches from the front panel
for more convenient determination
of the screen trace. The instrument
is applicable to all radio servicing.
transmitting, and gencral laboratory
use.

Service Men in particular will
welcome this unit since its compact-
ness and light weight {only 16 Ibs.
u8 compared to the 34 lbs. of the
larger models) make it conveniently
portable. For visual alignment of
radio apparatus, a {requency-modu~
lated signal generator or a separate
frequency modulator may bhe con-
nected directly to this oscilloscope by
meuns of a plug-in eable.

PLUGS-IN LIKE A LAMP

Here is the first published diagram of the ''Carrier Call"
wired-radio interphone—a profitable unit for Service Men.
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and fransmitting units. (13463}

it mounts in a jiffy! A clever mounting
foot does the trick. (1364)

o

A | 77271}

Car-radio Service Men will welcome
this compact oscilloscope. (1365)

IRED-RADIQ communicators, which enable
Wthe user to obtain instunt 2-way communica-

tion with a second unit plugged-in at 2
remote point on the same electrie light system,
hive undergone considerable improvement since
an instrument of this type was described for
the first time in any magazine in the November
1933 issue of Radio-Craft. In fact. amazing prox-
ress has been made since only November of last
veur, when, on page 26%, Radio-Craft illustrated
and described one of the carly types of compact,
portuble unit here shown in its more perfected
design.

RADIO-CRAFT for JUNE,

Service Men must take their noses off the
grindstone long enongh to find out what this
new proposition of wired-radio inter-room com-
munication is all about. There's big money in
the installation and servicing of cquipment of
this type but the Service Man must alserb two
important ¢lusses of information, First, he must
learn the answers to all the customers’ auestions ;
and, second, having ''sold” the customer on his
ability to install or service the system, he must
be “up’ on all the little tricks and quirks to
which the wired-radio interphone installation is
heir hut which are “pie” for the Service Mun

FIELDCONL

1937
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who is worth being called such.
The circuit of the unit here illustrated is of
{Continued on page 751)
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SILVERTONE MODELS 4488 AND 4588 (CHASSIS No.101412) AND 4488A AND 4588A [CHASSIS No.

101412A)

(For Complete Diagram see Data Sheet No. 201, on oppesite page.)

13-Tube Superheterodyne, 4-band (540-1500 kc., 1.5-45 me., 6-11 mec., 10-18 me.) AF.C., “Flash-Tuning'" to pre-selected stations,

This receiver
iz manufac-
tured for Sears,
Roebuck & Cao.
by Colonial
Radio Corp.,
Ruffale, N, Y.,
from whom
replacement
parts should
be ordered.

Intermediate
frequency is
465 kc. To re-
duee code or
other interfer-
ence, a wave-
trap wmay be
ohtained, and
inserted as in
Figs. 2H and
21, below. Its
leads should be

as short as

Fig. A. Silvertane 4588; con- :
trols (L to R}: "'On-Qfi—Vol,”; Mechanically
Waveband;  Selector Tone bossible, and
Cont.; Flash-Tuning—Select. excess lengths
cut off. If

necessary, tune wavetrap off the LLF. to that
of the interference. 1t should be noted that
this trap reduces sensitivity on the long-
wave end of the broadeast band by 50 per
cent.

If a whistle is heard on a 30 ke. station,
this is due to a beat with 2nd harmonic of
the LF. If there is such a2 station, often
listened to, the I.F. is altered by turning
LF.T. trimmers, with a signal generator.
until it is, say, 457.5 ke. (Determine at what
point on the tuning range the whistle would
cause least interference—bcetween stations,
presumably—and divide this by 2. Half of
915 ke., for instance, is 457.5 kc., as above.)

Oscillator tuhe V4 is a 6C5G type. There
are 2 models of this tube: one contains a
perforated mesh screen, close to the inside of
the bulh. This is not suitable for use on the
short-wave (“Foreign’) bands. and should
not be used; obtain the “unshielded” 6C5G,
which has no mesh screen and in which the
plate of the tube (about H-in. dia.) can
be seen.

The voltage drop across the l4-meg. resis-
tor, R, is used to obtain automatic volume
control, as well as frequency control; while
the .004-mf. condenser, C37, feeds the audio

S T mglmu OF
IINSERT ONE END [ AFTER
F RING

AN.C., 12.8-W. Undistorted Output.

signal to VR,

Audio howl may be due to failure to re-
move waoaden strips under the chassis as
shipped, or pieces of tape at the rear holding
dial housing to cabinet. Hemove these and
let chassis rest on rubber cushions.

The center dial light is removed by pulling
the small handle projecting from rear-center
of housing, Be careful not to push lamp
holder too far, after replacing. (Fig. 2G.)

The Flash-Tining lamp is removed through
it small snap cover on the tup of the dial
housing (see Fig. 2G). Dial pointer should
be straight up, and arm that carries lump
exactly in line with it. If light is only slightly
out of line, adjust lamp shade.

Band-indicator light is protected against
excessive voltage by special resistor; but, if
replacement is ncocessary, chassis must be
taken out and dial removed. This is done hy
taking off knobs, 4 serews under shelf and
1 in speaker plug, which pull out. Then turn
middle (selector) shaft full to right—note
position of pointer on dial—remove pointer
and bend up tabs that hold dial in housing,
just enough to remove it. This shows Band
Ind, lizht and shield. Replace shield to give
even illumination; note that dial pointer is
at proper setting,

Variable selectivity in this receiver is ob-
tained through Sw.2, which changes number
of turns in circuit coupling Pri. and Scc. of
A.F.T.1. It also turns in the "Flash-Tuning
circuit” at which setting tuning is broad
and high-frequency audio response increased.

To adjust the A.F.C. circuit, set for
“Broad” tuning, Vol. and Tene controls full
right. Apply signal at 1,050 ke, 5.000 micro-
volts output, to antenna through 200 mmf.
condenser. Tune receiver to max. signal;
switch off modulation of signal; short the
movable arm to toothed disec (see Fig. 2C)
and light should flush. Apply siznal (from
second wgenerator) at 465 ke., 10.000 micro-
volts, through 15 mmf. condenser to control-
gridd of V2. Tune to zeruv beat.

Now turn to “Flash-Tuning'® position, and
adjust trimmer of 1.F.T.3 (discriminator
unit) for zero beat, about the middle of set-
ting. This is very sharp. Turn back to
“Sharp” and then “‘Droad” tuning; if this
affects zero-beat setting, carefully repent
operation just previously described. If the
A.F.C. is operating properly. the 1,050 ke.
signal ean be detuned to 15 or 20 ke. off,

before output meter reading iz reduced twao-
thirds.

The Flash-Tuning system is set up, with
preselected stations, by removing glass in
front panel, held by ring. (See Fig. 2D.)
Select list of desired stations (locals or other
strong daylight signals, broadcast range,
only). Turn switch to "Sharp” tuning, and
tune in first station, Then, from rear of set,
mark tooth (front or rear on dise—Fig. 2C)
nearest rounded projection of spring arm.
Turn off radio, tune with selector knob until
marked tooth is clear of selector arm, and
bend tooth straight up. (The illustration
shows a tooth specially designed for this pur-
pose.}) Be sure the whole tooth is bent up.
This tooth will touch the projection on the
spring arm, and light the Flaxh-Tuning lamp,
when the disc is rotated with “F* setting of
selectivity knob. Continue until desired sta-
tions have been located and marked. Test with
the “F" setting; slip a celluloid tab over call
letters, and insert under holder (Fig. 2B).
Replace glass (Fig. 2A), If 2 powerful stations
are 8o close together that they interfere, the
tuning may be obtained with 2 teeth slightly
further apart than those originally selected.

If the Flash mechanism does not work satis-
factorily, check the movable arm for contact,
and set the adjusting screw to touch only
bent-itp teeth. Check the relay, and keep
contacts free from dust. It should close with
60 ma. current; check with 6-V, battery,
100-ohm rheostat and milliammeter.

The relay model has been changed; replace-
ments will be made with new relay—colored
lends. Fig. 2E shows connections of old
relay ; Fig. 2F of new,

Voltage readings are as follows, with 823
V, on rectifier (those omitted are very low) :

Terminals 3 4 b ]
Vi, V2 25335 110 7 q
v3 255 110 415 414
Vi W 000 oco o
Vs 190 90 ... '
V8 110 Goo eve apo
v 135 E00 Ooo 12
Vig 163 Ooo 12
Vi1, V12 220 290 e cae

Power transformer code: 110 V., black,

green; V13 fil., red; H.-V. center-tap, slate;
plates, red and blue; dial lights, black.

Speaker plug: field coil leads, black and
vellow; T1 primary brown, green; center-
tap. red.

4-5CW0SED
WITH RELAY

Wit RELAY
EXCITED-CIRCWIT 1.2 C1OSE0  EXCITED-CIRCIT 142 CLp3ED
3-4Cu

IEW Y =
LOOKING ‘%{gzuua E -F- -H-
ACRDSS MOVABLE N .
ARM L4 2 b 2
i
t 5 < s [
WATH BELAY NOT T RELAY NOT pua \
0 LAY ‘WiTh RELAY q
EXCITED -CIRCT. 1.2 DDEN  EXCITED-CIRCWT 1-2 OPEN i TRAP o] :.."
3-4 OPEN 1

2-300880 ¢ 1 —
4-5.0PEN av_‘j-‘}\,:_: -
| =

O0SED 2-30PEN - T
POYITION DE TOOL, 45 0PEN 4.5 CLOSED BLACK 2
CALL LETTER 5L1P AnD RCRIIeEES ==l GRounD
CELLULDIO ABDUT TO BE «_
PUSKED WTO MDLDER T, ysig scacw pmiven b LOOKING INTO BACK OF CABINET =
END OF TOOL 19 PRY QUT END B
OF GLASS RETAINING RING, i 1 12 Rewove cover -G-
8 3 e i B L ANDTIB P I,'

n I
L+ i | (FLASH TUNING —
i LAMP &ND .= g
SHMIELD il
% -~
J

. ;{ff"‘
\
1

| BLACK
CALL LETTER . i s -D-° PULL THIS p
I8 AND CELLULOI b o k- QUT TD REMOVE —
i pag e Mjih._u-ua.-—'i_-_ﬁ—' DiAL LAMP “GROUND

| Fig. 2. Left. Inserting station call tabs for Flash-Tuning system, and turning up contact teeth on disc to engage movable arm of flash-tuner; E,
old-type relay; F, present-type relay; G, how to replace lamps; H, I, use of wavetrap with doublet and ordinary antenna.
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Ploto courtesy Aladdin Radio budusiries, Ine,
Cathode-ray tubes are now being used in checking
R.F. and LF. coils in the facforr of a protminent
coil manufacturer. Much closer tolerances are made
possible by this procedure because of the high
sensitivity and lack of inertia in the C.-R. tube.

RADIO-CRAFT, ORsmA Dept.:

As we are in the sound business we feel that
we should drop you a line to tell you how much
we appreciated the article that Mr. Zimmermann
from Marion, Ind. wrote about “Proposing a
‘National Sound Truck Association’ Cooperation
with A.5.C.A.P."

We are 100 per cent with Mr., Zimmermann,
but not only the sound truck business should be
organized but all work that is classed under
sound, There should be a set price scale for
rentals on P.A. jobs,

So to sum it all up. as Mr. Zimmermann stated,
let's cooperate with the A.S.C.A.P. and help
organize a National Sound Organization.

ALFRED M. ZEMLo.
Deaver Dam, Wis.

RaADLO-CRAFT, ORSMA Dept.:

I eame across what I consider an unusual serv-
ice problem the other day.

The set was a model 50 Majestic; complaint,
hum and no reception. There was no plate volt-
age on the 45s or 24 LF. I discovered a shorted
condenser at one end ¢of the resistor bank and
restored the voltage to the plates of the 43s
and expected to find the 24 OK as well but
there was still no plate voltage on this tube.
1 disconnected the condenser from “B4+" of
the LF. transformer to ground and still no
plate voltage and the condenser showed a direct
short to ground; furthermore there was no
apparent way for the plaute of the 2| to get

A department devoted to members and
those interested in the Official Radio
Service Men's Association. For mutual
benefit, contribute your kinks, gossip
and notes of interest to Service Men,
or others interested in servicing.

J‘IIII!IIllIIIIIIIIIIIIlIIIIIlIlIIIIIIIIllIIIIlIIIIIIIIIllIIIIIIlllll]IIlllIIIIIIIIIIIIIIII]IIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

any voltage, there being only the lead from the
I.F. transformer to the condenser. I finally fig-
ured that these 2 condensers were connected
inside the ean to complete the circuit to the
plate of the 24 and upon one of them becoming
shorted naturally both would have to he repluced
and a wire run from the “B+" return to the
end of the resistor bank,

I noticed in your latest issue that one fellow
didn’t expect to find condensers in coil cans. I
found that the Rorers model 711 has both re-
sistors and condensers in buth R.F. coil ecans
and the same in one of the LF. cans.

C11as. VETTERGREEN,
Fort Frances, Ont.,
Canada

RaADIO-CRAFT, ORsMA Dept.:

1 get a copy of Radio-Crafi every month and
I am very interested in the ORSMA. I think it
is a grand idea and think it would be much
better if you made a branch in Australia.

I know you people think that we do not de
much in the radio line, but seme of the big
radio firms here turn out 106 sctz a day. I know,
for I have been working for them.

Another point, I have not seen much in
Radio-Craft about the metal-sprayed glass valves
(tubes. dear reader) with side contacts on the
base. They are quickly gaining a monopoly over
the metal and glass valves. By the way, metal
valves got a “cold shoulder’ in Australia, except

(Continued on page 553)

PHOTO CELL RESPONSE| _ |
7.500 TOTAL
SENSITIVITY
WITH MULTIPLIERS _|

ELECTRIC EWE* SEPARATION

Fig. 2. The effect of multipliers on the colorimeter.

N PART I, which appeared on page 592 of

the April 1937 issue of Radio-Craft it was

shown how by the usc of a photocell colorim-
eter, the varioas colors which make up the color
which we ordinarily eall “white’” ean be separated
and examined. It was pointed out that even
slight variations in the ratio of the component
colors produced marked variations in the “degree
of white.”

Some details of a special type of colorimeter.
using a new photocell, were given. It was ex-
plained that, if a multiplier was added to the
0-200 microammeter, the effect of the unit could
be used over a much wider range of color in-
tensity variations.

The manner in which the multiplier extends
the meter range for more precize measurements
is shown in Fig. 2. Further, there is provided
an adjustment switch (and wire-wound variable
potentiometer) by which in comparing 2 samples
the meter mayv be set at 600, thus affording a
plus or minus tolerance on either side of the
reading for which the first sample has been set.

If the readings of the colorimeter are required to
be comparable with those obtained under daylight
conditions it becomes necessary to use a light

740

“"WHITE"

IS A RAINBOW OF COLORS!

This interesting analysis of the use of a photoelectric
colorimeter was started in the April 1937 issue.

PART IIIIIIlIIIlIIllIIllIIIlIIllIIllmlllll W- E. REYNOLDS AND A. R- HEXT

beam for testing that elosely approximates nor-
mal daylight in its composition. Figure 3 shows
the proportion of colors in various light sources.
A special type of projection lamp has been
selected, as the light source in the colorimeter,
that operates at a temperature of about 2,900
detz, Kelvin.

This however is not sufficient and further cor-
rection must be made in order to more nearly
approximate the relative energy of sunlight as
shown in Fig. 3. (The wavelength range is given
in Angstrom units.) This final correction is ob~
tained by interposing the exciter-lamp beam
(dashed line in Fig. 1B), between a set of con-
densing lenses and the sample under test, a
“‘daylight™ filter that removes a reqaisite amount
of light energy at the high-wavelength end of
the spectrum. This filter is shown in Fig. 1 in
Part L.

We are now ready to test a sample. A meter
reading at this stape of the tests indicates the
total amount of all the light reflected by the
sample regardless of its color.

We have now progressed to the final stage in
the operation of the colorimeter. It remain: to
break up into its constituent colors the light
reflected by the sample and to evaluate these
individual colors in some manner.

To accomplish this selective analysis (1) each
of 3 Corning colur filters is interposed in the
reflected-light bear that oririnates at the sample
and terminates at the photocell as shown by

RADIO-CRAFT
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dotted lines in Fig. 1B, and (2) the amount of
light passed by the color filter, as indicated by
the meter reading, is then available as an index
figure from 1 to 750 {or 7,500), or as percentage
where the reading is a proportion of 100 for
full-scale deflection. It then becomes convenient
to set up a permanent record. as determined by
the colorimeter readings, for the sample along
the lines of the following examples which show
(Table I) the difference between 2 shades of the
(Continued on page 766)
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’ P SUPERIOR HAS A 100 KC 10 |£o MC
SIGNAL GENERATOR w;#
JJ “‘)’cnusmreo AUDIO

. FREQUENClES % 4.
s

GENEMETER |

H ERE'S a signal generator for your

life—our Genemeter—extra large,

for greatest accuracy, the highest
type laboratory equipment. Ranking
near the very top, it is priced near
the very bottom!

The dial scale is
diameter protraction.
indicator permits
part in 1,000.
Yariable audic frequencies, 24 to
10,000 cycles, are included so all
audio systems and components may
be separately tested, using three
bandspreads,  25.400, 400-5,000 and
5,000-10,000 cycles.

There is & built-in output meter, so

full-size 5-inch
The hairline
reading to one

ping  welght 10 Ibs.}

SAY, JIM, i "PHONING YU B8\G NEWS] GR[AT ’

THAT®
JUST WHAT |
| NEED/ 171 &
GETONE
IGH
ﬂ

10 FEATURES

1. Radlo frequenties covered nn funda-
mentals. all direct-reading. 10¢ ke.
—22 me.. In five hands. by switech
control. Frequencies to 105 mc.
read directly, without confusion.

2. Audio frequencies fram 25 to 10,000

cycles. in three steps, switch.con.

trolled. Each band direct-reading
in frequenties,

Modulation at 25 ta 10,000 eytles,

the full audlo range. on or off

by switehing.

4. Output meter is buift in, for con-
nection across a high impedance.
as output transformer primary, or
orior grid or Blate cireuit.

5. Smooth r-f attenuation.

6. Separate posts for r-f ang a-f

-

that receiver output can be measured output.

with r.f. modulated or by using audio |¢ n 7. Al leakages tested. including con-

input above. ) ”q, densers, tubes, insulation: also
Not only frequenties are tested, but shorts.

capacities and all other factors where leak- o i i i

age enters. by a separate jeakane tester, 8. ?it;':?‘lillizcgnlz:de%ulIlalOr, Wi thi i
This is our finest sl9nal generator the ‘ i

Genetester, with negligible r.f leakage, 9, Acturaty on i-f and braadeast fre-
Model GNT. in a shielded cablnet. fan type quencies Yz of | uer cent. and for

dlal with separate shicld, short waves 2 per cent.

and expensive planetary s 40 10. Operation on a.c. or d.c., 90-130

drive and 4-1 wvernler . volts, with high insulation from
ratio. Order GNT (ship- The handseme genetester appeuses the eve as well as the the line.

sense of accuracy and the pockethook.

NEW 10-40 SERIES OF SUPERIOR
Tube Tester

E absolutely bhelieve this instrument to be

the best buy for either novice or expert tech-
niclan. It Is not only as thorough and accurate.
hut actuaily a faster tube tester than similar
more elaborate and expensive Instruments. Tests
tubes on the e¢mission principle and permits
testing for shocts and leakage hetween €lements
so that positive accuracy in thecking is obtalned.
Tests all tynes of tubes. whether UX or octal
base. and allows for seParate checking of diode,
triode or pentcde sections of composite tubes.
Real rugged construction. and priced so low
that no serviceman or constructor can aftord to
he without it. The following satient features are
tntorparated in thls instrument:

® Tests all 4, 5. 6. 75-7L and octal base tubes.
® Tests all diode, triode. pentode and tetrode
receiving tubes. as well as many transmitting types.
r @ Enclish reading meter. with''Bad-?- Good'* scale.
AII t [ ] Incorpora'tes Neo? Test IIar determining leak-
m age or shorts between clements,
e er @ Attractively df;lqned 1rnrrxl panel. Metal Case.
) Dimensions: x 612 x 5% Inches.
H EREkS a great innovation—a tester that besides @ Compact and lightweight.
making the usual d-c and resistance measure- Servl Lab-
ideal for ervice a
ments, also measures resistances to .1 ohm otatory, oOr field servicing.
and to 5 meg., likewise capacities from .0001 mfd. Model V-45 wnh wmnlele in-
likewise capacxhes from .000) mid. to

12 mid.
and both a-c voltages and a-¢ currents. Yet the
price is less than that of an ordinary d-c volt-ohm-
ammeter. Imagine paying less for getting 2%
times the amount of service—eight instruments in
one, instead of only three!

This innovation, the ALLMETER, works on 90.130
volts d.c. or a.c. {any commercial frequency). For
capacity measurements a.c. must be used.

Here are the eight services—the first five the extra
ones at less cost, the last three the more usual ones
for whnch you pay moare than for the eight:

l. Currents, 15-150-750 ma.

2 AC Yolts, I5-150-750. Serves as output meter,
too.

3. High capacity, |-12 mid.,

4. Low capacity, .0001-1
paper condensers.

5. Low ohms, .1-100 ohms.

6. High ohms, to 5 meg. (Also for all direct meter

readings of all Ieaka%c R
- olts Ik

31 0_40 8. D-C Currents, 15-150-750 ma.

structions

including electrolytics.
mid. for mica and small

Order Model AMR, complete
(shipping weight & Ibs)

TEST EQUIPMENT

—

|
—]

e

Oscimeter

ESIDES our large Genemeter we manufacture

the lowest-priced all-wave signal generator

on the market that works on a.c. or d.c. This
instrument, the Oscimeter, is direct-reading in fre-
quencies, is switch-operated, and has | per cent
accuracy i-f and broadcast bands, and 2 per cent
accuracy for short waves. Range in five steps is 100 kc.
to 22 mc., all fundamentals. The dial scale is pro-

tracted on 4" diameter, the largest scale on a low-
riced signal generator, and the indexing is by hair-
ine for extreme accuracy of reading. The bands are
marked A, B, C, D and E on coil switch and scale
dial scale, also in frequencies on both. The Oscimeter
is equlpped with attenuator, also with separate 1,000-
cycle modulator tube and modulation on-off switch. It
enables tests of leakage of condensers, tubes, etc., and
affords independent audio output, for testing P.A, and
other audiosystems, including microphones, spzakers, etc.
R-f output may be at high or low impedance, by
separate posts. Housed in black, wrinkle finish shield
cabinet, the Oscimeter weighs 5 Ibs.
unpacked and has handle for easy s 40
portability. Order Oscimeter Mode]
T-40 (shipping weight é Ibs.}) @ .

Remit stated prices and products will be shipped express collect. Or send 20 per cent, balance C.0.D. Send

for our free Circular on our $24.60 oscilloscope. Order Direct From

SUPERIOR INSTRUMENTS CO. nevw York n vy, beirc.6
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A NEW

BEGINNER'S
RIG

USING

STANCOR

TRANSFORMERS

® A 40 watt tranamitter for c.w. opera-
tion that can be built for lese than $40.00
. . including tubes, crystal and meter.
Crystal control . . . capacitive coupled
. .. only 2 tuned circuits using the new
6L6G and the new Taylor T20. .. .It's
one of the simplest and most depend-
able beginner’s rigs ever designed.

FREE

Schematic Drawings on Request

STANDARD
TRANSFORMER
CORPORATION

830 Blackhawk Street Chicago
———

"AMPLITONE’S
— NEWEST!!

OUR 6 voit DC-1i0 volt AC universal amplifier,
now chicred in a complete portable system. May
be used indoors or outdoors. for scund car. Bys-
tem consists of: 26 watt universal amplifier mount.
ed in carrying ease with special mctor and turn-
table and Crystal pickup. Amperite wvelocity mi.
crophene, heavy duty black and chrome floor stand.
25 feet microBhone cable and plug. two Jenmsen 12
inth PM dynamie speakers mounted in *split*” ear.
rying case. 50 feet speaker eable and plugs, set of
MATCHED RCA tubes. Entire system may be set
up in 5 minutes. Two position mixer. allows for
using microphone and phonvgraph tegether cr in-
dependently, Voltage changeover easily made by
simple toggle switch.

SPECIAL NET PRICE $ 1050_.0

Write for FREE Catalog!

AMPLITONE PRODUCTS CO.
135 Liberty Street, New York, N. Y.

RADIO ENGINEERING

RCA Instilutes offer an intensive course of high
statidard embracing all phases of Radio. Pracli-
cal  tradndng with modern equipment at  New

Yok and  Chica@d  schools.  Alse  specialized
courses and Home Study Courses under ""No
obligation plan. Catalog Dept. RT-37.

RCA INSTITUTES, Inc.
75 Variek St., New York 1154 Merchandise Mart, Chieago
Recognized Standard in Radio Inatruction Since 1908,

RADIO-CRAFT

for JUNE, 1937

TECHNICIANS' DATA SERVICE

JOSEPH CALCATERRA

DIRECTOR

TR IR PR O DO OO D0 RPN PR DO PO EODA RN DA T RO LT R R R I DM TR

A special arrangement hetween RADIO-
CRAFT magazine and the publishers of thia lit-
erature, which permits bulk mailings to inter-
ested RADIO-CRAFT readers, eliminates the
trouble and expense of writing to each individual
organization represented in this department.

2, HAMMARLUND CaTALoG. Contains complete
specifications, illustrations and prices on the
Hammarlund line of variable and adjustable
condensers ; intermediate frequency transformers.
coils and coil forms; sockets ; shields ; chokes and
miscellaneous parts for broadeast, short wave
and ultra-short wave reception and transmis-
sion. Also contains description and prices of the
Hammarlund line of *“Comet Pro” and “Super
I'ro"" receivers.

3. ELecTRAD 1936 VorLuMe CoNTRoL AND RE-
s18ToR CATAL0G. Contains 12 pages of data on
Electrad standard and replacement velume con-
trols. Truvolt adjustable resistors, vitreous wire-
wound fixed and adjustable resistors and volt-
age dividers, precision wire-wound non~inductive
resistors, center-tapped filament resistors, high-
quality attenuators, power (50- and 150-watt)
rheostats and other Electrad resistor specialties.

29, Tup KEY To SuccessruL SERVICING, Four
different types of combinations of courses on
Radio Servicing, Public Address Work, and
Television, developed by the Radio Service Insti-
tute, are described in this 24-page booklet. Com-
plete information. including outlines of the
courses and costs, is given. Two of the courses
are designed for the more advanced and more
ambitious Service Men who are anxious to get
to the top of their profession. The other two
courses are for less-experienced Service Men
who want to advance more rapidly in the Radio
Servicing Field. Please do not ask for this book-
let unless you are interested in taking a course
in these subjects.

53. PoLyireN CoiL DaTa SHEET 536. This
folder contains complete catalog descriptions.
specifications, prices, performance curves and

circuits showing applications of the complete
line of Polyiron radio components made by the
Aladdin Radio Industries, Inc.

57. RishoN MicrorhoNES AND How To Use
TueM. Describes the principles and operating
characteristics of the Amperite velocity micro-
phones. Also gives a diagram of an excellent
humless A.C. and battery-operated preamblifier.

65. Tne 1937 LiNe or Surkeme TESTING IN-
SsTRUMENTS. This 2i-page catalog gives complete
information on the entire Subreme line of test-
ing instruments, including the Model 585 Diagno-
meter; the Model 540 and 550 Radio Testers:
the Madel 500 Automatic: the Model 505 Tube
Tester: the Model 555 Diagnomoscope and other
Supreme oscilloscopes. tube testers. signal ygen-
erators and multimeters. Complete details of
the Supreme Kasy Payment Plan for purchasing
Lesting equipment on the installment plan are
alsn given.

66. SurrEME DEsiGN MANUAL “A” oF TUBE AND
Raviy TEsTING Cikevits. This interesting and
nuseful 60-page handbaok covers the fundamental
principles of meters, measuring instruments and
test cirenits and illustrates, with detailed ex-
planations, the basie circuits used in Supreme
Testine Inztruments. Every Service Man who is
interested in the “why” of testing circuits should
have a copy of this handhook in his kit.

73. How 10 ELIMINATE RADIO TNTERFERENCE.
A hindy folder which gives very complete infor-
mation on how to determine and locate the
sources of radio noise by means of the Sprague
Interference Analyzer. A description of the

F
Radio-Craft Technicians’ Data Service
99 Hudson Street,

New York City, N. Y. RC-637

Please send to me, without charge or
obliggation, the catalog, booklets, ete. the
numbers of which I have circled below.

! 5 29 53 57 L% 73
e} 75 76

[ My radioc connection is checked below:
Service Man operating own business.
Service Man for manufacturer.
Service Man for jobber. .

Service Man for dealer.

Service Man for servicing company.
Dealer.

Jobber.

Experimenter.

Professional Set Builder.

Amateur Set Builder.

Short Wave Work.

Licensed Amateur.

Station Operator.

Radio Engineer.

Laboratory Technician.

Public Address Worker.
Manufacturer’'s Executive.

Student.

am a:

( ) Subseriber ( ) Newsstand reader
I buy approximately $.......... of radio
material a month. tP’lease answer with-
out exaggeration or not at all.)

Bl oy o~~~ o~
- Yt S S

City State .......
(Please print name and address)

Avoid delay. The catalogs and booklets
listed are now in stock and will be sent
promptly as long as the supply lasts.
Please use this coupon in ordering. The
use of a letter causes delay.

analyzer and method of using it is included, to-
gether with data on how to eliminate interfer-
ence of various kinds once the source is located.

74. SPraAGUE 1936 ELECTROLYTIC AND PAPER
ConpENSer CATAL0G. Gives specifications, with
list and nct prices on a8 complete line of wet and
dry electrolyti¢, and paper condensers made by
the Sprague Products Co. for radio Service Men.
set builders, experimenters and engineers. In-
formation on the Sprague Capacity Indicator.
for making capacity tests on condensers and in
servicing receivers, i8 included.

75. SPRAGUE TeL-U-How CoNDENSER GuibE.
A valuable chart, compiled by the Sprague Prod-
ucts Co. which tells the proper types, capaeity
values and voltages of condensers required in
the various circuits of radio reccivers and am-
plifiers, and how to locate radio troubles due to
defective condensers. Includes data on eondenser
caleulations.,

6. Facrs You Ssoumb Know Asoutr Con-
pENSERS. A folder, prepared by the Spragne
'raducts Co., whicrh explains the importance of
various characteristics of condensers, such as
powcer-factor, leakage, capacity and voltage in
Jdetermining the efficiency or suitability of a
given condenser to provide maximum filtering
and safety in operation.

SERVICING QUESTIONS & ANSWERS

{Continued from paye T27)

receiver, and find the tuning-meter burnt out.
Please explain why this occurred.

(A.) We have received quite a few inquiries
on this model with burned-out tuning indicators.
and this is usually due to a shorted bypass con-
denser located in a metn]l housing together with
the screen-grid bypass units. Quite a few in-
quiries regarding fading on this receiver are
attributed to faulty bypass condensers which
have been found to become leaky, To facilitate
further repeat calls on this receiver it is ad-
visable to replace the entire bypass block.

Please Say That You Sew It in RaDI0-CRAFT
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OSCILLATION

(6) Walter Brown, Austin, Texns.

(Q.) On the Stromberg-Carlson Model 48 I
find that an uncontrollable oscillation takes place
upon removing first I.F. tube shield. Kindly ex-
plain the reason for this.

(A.) With the development of modern tubes
a great amplification is possible simply by
correct methods of shielding the various tubes
as well as all associate components. Therefore it
is absolutely essential for the tube shield to be on.
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RCA ALL
THE WAY

RCA Manufacturing Company, Inc. »
A Service of the Radio Corperation of America

1937

REA Radio Petds

Camden, New Jersey
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EVERYTHING IN
RADIO-MICROPHONE
TO LOUDSPEAKER

To the consumer, RCA means high quality performance at low cost...To the ralio man, RCA means easier selling, higher profits

GET NEW CATALOG FREE!

It’s a 32-page Illustrated Booklet on
RCA Test Equipment, Accessories, Parts

Hereitis=hotoff thepress!
A valuable, 32-page illus-
trated catalog tellingabout
RCA’scompletelineof test
| equipment, accessories and
parts.Willprove extremely
useful to you in service
work. Ask your RCA parts
distributor how you canget
yours absolutely free—but ask him today,
before the rush for this fine booklet ex-
hausts his supply!

You Can Make Exira
Profits With This New
RCA Extension Speaker

There are lots of people who would like
to have an extra loudspeaker for use in
their playroom, den, porch or garden. And
this new RCA extension speaker is ideal!

Notonlyisit light and portable—but it pro-
videsexcellent tone. Inabeautifully carved
cabinet it will enhance the appearance of
any room. And it costs only $9.50 list.

Take it with you on service calls. Demon-
strate its great usefulness to your cus-
tomers. It will prove a fine aid to extra
profits. Comes complete with 6-inch P.M.
speaker, universal matching transformer
and switch.

New Radio Program
Provides Free Radio
Instruction...Free Prizes

RCA, in cooperation with your local RCA
tube or parts distributor, is sponsoring a
new, weekly radio broadcast on 50stations
from coast to coast, solely for the benefit
of radio service men.This fine new program

teaches radio technicalities., Keeps you
up-to-the-minute on latest radio develop-
ments. Shows the way to more service
jobs. Tells how to make sales.

Not only does this program teach—but
it offers a chance to win valuable prizes
as well. Your local RCA parts distributor
will give you full details on request. Ask
him today. Tune in for the next broadcast.

The RCA Radiotron Spring
*Check-Up” Plan Gives Old
Radios New Life ... And
Means More Service Jobs!

The RCA Radiotron Spring *‘Check-Up”
Plan consisting of a 10-point radio check-up
service costing $1.50 exclusive of parts, is
of interest to 737, of the homes in your
community, for that many have a radio.

Check-ups are part of American life.
People are used to automobile and dental
check-ups. Hence they can see the wisdom

of a radio check-up. And the RCA Check-
Up means giving weak, worn-out radios
new life and vigor — restoring to them
‘‘new set” tone and performance!
Service men will find, as others have,

| that the check-up promotes sales of ser-
| vice and parts, new sets and other appli-

ancesthat they stock. Moreover, they visit
sick radios on the basis of ‘‘service”--not
“sales”. Andthat’savaluable point in their
favor. In addition, they get paid for the
service they render and, at the same time,
are afforded an opportunity to help their
customers select other merchandise they
may need.

Service Men Get Selling Ilclp from RCA

In order to help you sell this service RCA
Radiotron is running full column adver-

tisements in The Saturday Evening Post |

and Coliier’'s every other week . . . news-
paper ads in over 100 cities...and features
the check-up with commercials on a full
hour radio program every Sunday. And in
all cases YOU are mentioned as the man
for the consumer to call in! Besides this,
Radiotron also offers you several mailing
pieces for your own use—mailing pieces
that will produce results. Get some. Use

them. Back up this Plan. It will pay you
well! Also ask your jobber for details of
the new auto radio check-up.

Facts Prove RCA All The
Way Means Better Radio

Radio holds many thrills in store for lis-
teners every day. But there’s no radio
thrill that compares with the thrill of
owning a set that gives you the benefits of
RCA All The Way reception. And only
with an RCA Victor radio can you get
this reception!

Here are five facts offering strong proof
that RCA All The Way means better
radio. Read them. Then have your nearest
RCA YVictor dealer give you an actual
demonstration of radio that’s RCA All The
Way — from the microphone in the studio
to the receiving set in your home.

1 Through the National Broadcasting
Company, one of the RCA family, RCA
creates and broadcasts the majority of
network programs.

2 The actual broadcasting of many pro-
grams is done with RCA equipment. More
than half the broadcast power on the air
is RCA installed.

3 From practical experience inradio com-
munication with 47 foreign countries and
ships on all seas, RCA knows how to build
superb short wave broadcasting and re-
ceiving equipment.

-1 RCA is the only company that does
everything in radio—from original re-
search to broadcasting.

3 RCA is the only company that makes
everything in radio — from microphone to
receiving sets.

RCA Victor 1937
radios (Model 6K-1
shownhere, $52.95)
range in price from
$20.00 up. Includ-
ing such outstand-
ing RCA Victor
features as Magic
Brain, Magic Eye,
MagicVoice, Metal
Tubes and many
others, they are
today, more than
ever,radio’sgreat-
est values!

New Tube Manual!

The RC-13 Manual on RCA Radio Tubes
gives service men completeinformation
on all receiving tube types including
Metal and G-Series tubes. Get your
copy from your RCA tube distributor.

Please Say That You Saw It in Rapio-CrAFT
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' eVERY
SERVICE MAN
SHOULD OWN

THIS COMBINATION VOLT-OHM-

MILLIAMMETER
AND FREE POINT TESTER

»

MODEL 640-740

DEALER
PRICE

Precision Built

$2700
DESIGNED TO WITHSTAND

ROUGH FIELD SERVICING
NO EXTRA CASES TO BUY

Just what you need for field use. Every service
shop should own duplicate servicing instruments
as protection amainst rush work, instruments
damaged in service. and for taking care of other
emergzencies.

The Ranger-Exuminer Medel 640 Free Point
Tester hax eizht automatic switch type and ten
single action jacks. Five sockets lor any type
radio tube.

Model 740 Volt-Ohm-Milliammeter has 3" Square
Trip,et* Precision Instrument. Scale readings:
10-50-250-500-1000 A.C. and D.C. Volts at 1000
Ohms per Volt (D.C. Accuracy 29; A.C. 690}
1-10-50-250 D.C. M.A.: 0-300 Jow Ohms; High
Ohms to 250,000 at 1.5 Volts. (Rheostat adjust-
ment fer 13% volts for Ohm readings to 2.5
Megohms.) Batteries may be added permitting
such readings in 250,000 ohms steps. Low Ohms
to % ohm with 256 ohms in center of scale.
Backup circuit used. Current draw is only 1 M.A

Dealer Net

Model €40-740 Portable Free Point Tester
and Volt-Ohm-Milliammeter ............$27.00

Mode) 640—Free Point Tester only, in
Portable Case 000000060000

Model 740—Volt-Ohm-Milliammeter only,
in Portable Case ................. ee.s.. 18.60

FREE

9.9¢

Booklet, Lists 101 most frequent Radio
Troubles, How to Detect and How to
Cure. Nothing like it before. Greatly
simplifies every-day servicing. Send

coUPn Now.

1 Readrite Meter Works L4
1 616 College Or., Blufiton. Chio [}
I (] Please send me more information_on Model 640- 1
B T40; (0 Model 640; [ Model 730; [ Free Booklet, @
§ 101 Hadlo Treubies and Their Cures.” [}
] []
| L}
i Na€ ..vveeneirrnerconararanranssanss ceaies
] L}
B Address ........ vevesrarranarrserarcarasrsacsoss N
] L}
] L}
1 (R 8a00aa0a000 5A888aa0 060030 .. State ceeees g
_-------------------------.‘

RADIO-CRAFT

but where highest quality pick-up is essential,
some sort of equalizing input filter (high pass)
so, engineered as to attenuate the low-frequency
respunse of the speaker tu proper microphone
working level is essential. In Fig. 1B are cir-
cuit data covering the wiring in of typical
stundard edqualizers designed for use with 500
ohm nokoil speakers.

There should be no trouble with hum if Ci14
and C15 are of high enocugh value. Increase
their value beyond specified figures if necessary.
Check back on filament wiring, remembering
that tubes such as the detector and first A.F.
amplifier should be filament-connected as elec-
trically close in the series line-up to “B minus™
as possible (becnuse of cathode to filament
leakage). Use sclected tubes, chosen to give
humless operation. 1f a 25A7 has been sub-
stituted for the 25A6 modulator and 25Z6 recti-
fier, be particularly careful in such selection.

Most buildings are wired “three-phase.” That
is. the pole transformer feeding an individual
building has 8 secondary windings, 2 of which
are the voltage supply sources for particular
groups of A.C. outlets. Such wiring presents
certain obstacles to communication between units
when such units are not on one single phase
line.

Consider a single unit working as transmitter.
It feeds into the line, Fig. 2, and will get as
far as the pole transformer. If another unit
is A.C. connected to this same line at any
proper outlet, it receives the signal. If it is
connected in the other phase line it will not
receive the signal, as there¢ will be no return
for the complete ecircuit. It will be necessary
here to provide & return through some auxiliary
conductor {connecting C7 in the individual unit
to that conductor, which may be ungrounded
buzzbar wiring or structural steel, etc., or simply
a seéparate lead) or connect a high voltage .1-mf.
capacity across the two “‘hot” phase line leads
at points X and Y-—such points being located
on the outlet wiring side of the fuses. The .1-mf.
capacity should certainly do the trick, but it
must be properly placed.

LIST OF PARTS

One Aerovox mica condenser,
mmf., Cl;

Two Aerovox condensers,
C2, Ci12;

One Aerovox condenser, type 684, 0.1-mf.
is trimmer in coil can, C4 also), C7:
Two Aerovox condensers, type 284, 0.05-mf. (C8
value may be smaller to attenuate speaker low-
frequency response on “speak’'), C8, C10:
Two Aerovox electrolytic condensers, type PR25,

5 mf., C9, C11;
One Aerovox condenser, type 284, 0.25-mf., C13:
Two Aerovex electrolytic condensers, type PR2,
g8 mt., C14, C15;

type 1468, 250

type 284, 0,006-mf.,

(C3

at one station than at the other. The new port-
able laboratory carries transmitting sets as well
as sensitive receiving equipment, and it is now
possible to extend the scope and the accuracy
of the simultaneous experiments.

"CORKSCREW" WAVE

The transmitting set is a special type that
sends & circniarly-polarized or “corkscrew™ wave,
which can be made to spin in a clockwise or
counterclockwise direction as it moves through
space. The set can also transmit the ordinary
type of radio wave. Voice and code modulation
are provided for communication with the home
laboratory and with other cooperating stations.
Two battery-operated high-voltage generators and
an alternating-current generator provide full
power for all apparatus even when the mobile
laboratory is completely isolated, though outside
power sources may be substituted when available,
A wide choice of wavelengths is provided.

In certain types of long-distance simultaneous
echo experiments a trailer is also used. In this
case elaborate crystal-controlled vacuum-tube cir-
cuits permit extremely accurate synchronization
of the receiving apparatus with the transmitter
at the home laboratory. This synchronization is

Please Say That You Saw It in RADIO-CRAFT
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MAKING THE RADIO-CRAFT SIMPLIFIED CARRIER
INTERPHONE

{Continued from page 713)

Two Aerovox condensers, type 284, 0.1-mf., C186,
C17;

One Continental Carbon insulated resistor, type
M5, 1 meg., R1;

One Continental Carbon
10,000 ohms, R2;

One Continental Carbon resistor, type M5, 0.1-
meg., R3;

One Continental Carbon resistor, type M3, 5,000
ohms, R4;

One Continental Carbon resistor, type M3, 0.25-
meg., R5;

One Electrad potentiometer, 0.5-meg., R6;

One Continental Carbon resistor, type M5, 1,000
ohms, R7;

One Meizsner L.F. transformer, type 5702, 175
ke., or one LF. transformer, type 5714, 456 ke,,
or one B.C. R.F. coil, type 2437, LF.T.1;

*One universal output transformer (500 or V.C.
secondary optional), TI; )

One Wright-DeCuster Nokoil reproducer, type
482, with transformer wound for 10,000 ochms
impedance, or one similar Nokoil reproducer
with transformer wound for 500 ohms im-
pedance and one Wright-Decoster Nokoil
equalizer, type 674, (500-ohm transformer and
equalizer optional) ;

One ballast for Fig. 1 line-up, type K-42-B, or
substitute value for proper operation, Vi-R8;

One set of General Electric or National Union
tubes: 1—25A6, 1—2562Z6, 1—6F5, or 1—25A6;
1—6F5, 1—25Z6, 1—6J7, or 1—6J7, 1—6F5,
1—25A7;

*Five moulded octal sockets, with retainer rings,
type S8;

One piece of sheet aluminum or steel, 614 x 8
ins., or one chassis, 8 x 3% x 114 ins. high,
having open ends;

*One black crackle-finished cabinet;

Two 5- and 10-in, right angle brackets, 2-in.
legs ;

One 5- and 10-in. draw pull for handle;

*One escutcheon, type 11228;

*One send-receive nameplate dial, type 562;

*0One volume control dial plate, type 25;

*Two knobs, type 588§ ;

*One A.C. toggle switch, Sw.1;

*One 2-pole, 4-point selector awitch, type 2742-2;

*One pilot light assembly, type 310-R;

¢One pilot light assembly, type 310-G;

*Two pilot lights, 6.3 V., 150 ma.;

One 34-in. insulating rubber grommet for mount-
ing jack (phone) on panel free from cabinet
connection ;

*0One 2-circuit phone jack, type 2A or 7024 ;

Two Meissner R.F. chokes, type 1995, for 456-ke.
operation, R.F.C.1, R.F.C.2;

One Brush headset (optional), type A,
*Names of manufacturers will be supplied

upon receipt of a stamped and self-addressed

envelope.

resistor, type M5,

A PORTABLE RADIO RESEARCH LAB.

(Continued from page 714}

accurate to 0.0001-per cent per hour and is in-
dependent of the radio wave and the character-
istics of the power line.

In addition to the apparatus designed {for
echo measurements the laboratury ecarries an
ultra-high-frequency transmitter, and three
associated receivers operating on 5 meters, 2.5
meters, 1,25 meters, and on special experimental
assignments. These are used in studying the
effect of geographical and metecrological condi-
tions on this type of transmission.

SPECIAL CAR BODY

With the exception of a standard-signal gen-
erator and ene receiving set, all of the apparatus
has been constructed in the laboratory instru-
ment shops. A special body for the Packard
chassis was also built at the laboratory and it
contains a number of interesting features, in-
cluding noise-absorbing walls, electrical shielding.
and thermal insulation designed to keep the car
warm in winter and cool! in summer.

At present the field measurements are being
conducted by Mr. H. Selvidge, Mr. Paul King,
and Mr. John Alvin Pierce, under the super-
vision of the writer.
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HOW A RADIO TRUCK AIDS
NEWS "SCOOPS"

(Continued from page T15)

JUNE,

Photographers traveling with the unit develop
their plates in the truck’s insulated and ven-
tilated dark room and dispatch them directly to
the editorial office in Dctroit by means of a
photo-transmissiuon machine, saving precious
hours and minutes lost in even fastest trans-
mission by airplane.

Pictures are flashed to Detroit from a Wi(lel

World photo-transmitter, operating in the truck
and utilizing ordinary telephone lines. The set
can be “hooked in" at any telephone, and pic-
tures are received directly to the photographic
depurtment of the newspaper. Only a few min-
utes are required for tranamission.

The brilliant red Lockheed Orion monoplane.
Early DBird, also will be able to broadcast to
the mobile unit, if a description of any event
from the air is desired, and thence to the radio
audiences by standard and short-wave radio. The
news-gathering plane js completely equipped for
broadeasting in addition to its regular comple-
ment of aviation radio apparatus.

The body of the truck wunit is insulated
throughout and special refrigeration and heating
units keep the photographic dark room at the
proper temperature for developing pictures,
summer and winter.

A cat-walk on the roof enables photographers
to “'shoot™ their pictures from a point nearly
12 ft. above the ground. At the front of the
cat-walk is mounted a 140,000-candlepower flood
light for illuminating the scene at night. Radio
equipment, all Jocated in the rear half of the
14-foot body, inciudes an ultra-high frequency
receiver and transmitter with a range of from
% to 10 meters; two pack sets operating on the
7 to 10 meter band and the 1 to 3 meter band.
respectively; medium high-frequency transmit-
ters, and all-wave receivers. Other pack trans-

mitters and additional equipment are con-
templated for future installation. Latest photo-
graphic equipment, including an enlarging

camera and a contact printing machine, have
been installed in this mobile newspaper office.

The unit carries complete first-aid equipment
approved by the American Red Cross, which will
be available to Red Cross or other workers at
the scene of a disaster or which can be used
by trained members of the unit's crew in an
emergency. On the door panels of the unit are
painted sets of call letters of the six radio licenses
now held by The Detroit News. They are: WWJ,
America’s pioneer broadcasting station; W8XWJ,
the ultra-high frequency station located atop the
47.story Penobscot Building: W8XHV. the sta-
tionary ultra-high frequency set in the truck;
WEXIG, the pack transmitter; WEKFB, the
standard-band broadcasting station in the air-
plane. Early Bird: and KHPMN, the short.wave
broadcasting set in the plane.

Carl Wesser, WWJ engineer in charge of
ultra-high frequency development work, super-
vised radio-equipping the truck, and Paul B.
QOlsen, of The News staff, supervised photo-
graphic installations.

Power for lights, radio receivers and trans-
mitters and photographic machinery can be ob-
tained from two sourcex. When feasible, the
unit is located near a power line, and current is
carried into the truck through built-in conduits
in the exterior of the body. When the unit is
operated at some distance from a power line,
either or both of a pair of gascline-driven
generators under the body operates generators
for current.

An intercommunicating telephone connects the
dark room and the radio room with the driver’s
cab, s0 the staff members working in the rear
compartments while the truck is in motion can
talk to the driver and other occupants of the
cab.

The truck is equipped with lights and traffic
insignin to satisfy the legal requirements of
nearly every state in the Union.

The mobile unit received its “baptism of fire”
early in October 1436 when photographers and
announcers covered the explosion of & huRe gaso-
line station and warehouse in Flint, Mich., more
than 60 miles from Detroit. in which two per-
sons were killed and 12 others seriously injured.
An announcer of WWJ stood among the ruins
of the building. 90 minutes after the explosion,
and gave the radio audience a word-picture of
the scene, while photographers took pictures
and sent them back to the Detroit office by
photo-transmitter.
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IT SOUNDS CRAZY

.« . but any National Union
Service Specz'alz’st will tell you

IT'S TRUE!

“You guys must he crazy . . . you ad-
vertise everything but radio tubes!”

We've heard that often ... And it's
true . . . we do tell you about other
things. Important things! Seven years

ago we knew that Radio Service was go-
ing to be an industry. We knew you fel-
lows would need the best doggened tubes
vou could get. We made ’em. Then we
knew you’d need testers, analyzers, etc.,
ete. We decided to give ’em to you. We've
given 90,648 pieces of equipment to Serv-
ice Specialists who buy National Unioen
tubes as this issue of Radio-Craft goes to
press. Right now, today, we’re giving in-
struments made by all leading manu-
facturers.

*Course we don’t talk about tubes in our
ads! We tell you what you can get to

build your service business. That’s what
has always counted most with National
Union. We know if your business grows
you just can’t help but sell more tubes
. . . and if we've helped to make it grow,
you're going to sell National Union
tubies. You fellows who’ve been growing
with us all these years know there's none
better anyway.

“NUTS”? No, National Union hasn’t got
a screw loose. We're selling ideas for bet-
ter service business and more of it
Your growth comes first. We're making
that growth possible. Are you one of the
smart lads whe’s cashing in on the Na-
tional Union service specialist plan?
You’d better find out why National Union
means so much more than radio tubes
to top notchers in the chassis chasing
gamne everywhere.

WE'LL BE AT BOOTHS 104-105

NATIONAL TRADE SHOW
CHICAGO, JUNE 10-11-12-13

NATIONAL UNION RADIO CORP.
570 Lexington Ave., New York. N. Y.

is doing for Radio Service Specialists.

LELLETL L LYY L LY T

RADIO SPECIALISTS NEEDED

Modern receivers with their complicated circuit sys-

tems have knocked out the old time cut-and-try
radie fixer. Trained men with up-to-the-minute
knowledge are needed to service these new seis.

aiso furnished.

1}
its own way.
book of detalts.

OF EXTRA COST
To start you making money

without delay we equlp
ou with this Clreult Ana-
er and Polnt te Polnt
sistance Tester.

Please Say That You Saw It in Rap10-CRAFT
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Who is the nearest N.U. Distributor? I want to hear all about what N.U.

PRACTICAL TRAINING
AT HOME

Our home study courss Is practical ‘‘shop and
hench’ training comblined with a thorough set &S
of practleal icssons preéparsd by an experienced
Radio service engineer, Four workln9 outfits are

MAKE SPARE TIME
MONEY

Qur ftralning is compiete and practical.
show you how to make money aimost from the
tart. The course can cmily be made to pay
Investigate now.

<-e--=-- FIND OUT! SEND COUPON!--------.

RC-637

HERE IS YOUR OPPORTUNITY

Your possibilities of making moner and getting
ahead are limited only by your ability and skill—
but you must know more than the other fellow. You
must be a radio service specialist, as R.J.A. can
train you,

WHAT R.T.A. STUDENTS SAY

Norwood, Ohlo
1 have connected with a larke firm
Radio Nervice Manafer and
wixh to extend my thanks for your

help.
Joseph Rapien, Jr.

"orkville. Ohilo
From Aug. 1 to Dec. 7. 1934. I
repaired 163 radios and Dput up
42 aeriala whilch is very good for
part time work while studying
Your course.

We

Chas. Koerber.

write for free

RADIO TRAINING ASS’N OF AMERICA
Dept RC-76, 4525 RAVENSWOOD AVE., CHICAGO
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et hain XOU QUICKLY
# Good FULL-TIME
od SPARETIME Jobs in

r a Better
Job and a Future
7/w'n i 7[m¢,
5 by PRACTICAL Shop Methods -
WITHOUT LEAVING HOME,

Now, Electric Institute brings—TO YOUR VERY
DOOR—practical training nece=zary for the rich
rewards in Electricity, Keep your present job—
no need 10 leave home—now you learn ELEC-
TRICITY easily, practically —RIGHT AT
HOME—in your spare time.

PREPARE TODAY FOR
OPPORTUNITIES AHEAD

Get into a real money making field where there
arc many opportunitics in Electricity. There is no
hetter way to succeed than to TRAIN for work in
an industry that is expanding. New Electrical
projects constantly mean more jobs for men with
practical training. Almost every industry uses
TRAINED ELECTRICAL MEN. Or you can uwn
and operate an electrical business of your own.

Opportunities to Earn Up
to $5, $10 a Week or More
While Training

With this amazingly easy, fascinating method of
HOME SHOP TRAINING it is possible to start
EARNING MONEY almost at once. Do not con-
fuse E. I. Training with dry, theoretical text
book courses, Electric Institute tells you exactl
WHAT to do—THEN YOU DO the ACTUA
JOBS with ELECTRICAL EQUIPMENT and
APPARATUS which comes with your training
at no extra cost.

Become a TRAINED man without leaving home
or your present job—then be ready to step into
a REAL ELECTRICAL JOB.

Money Back If Not Satisfied

You must be satisfied. We give you an agreement
to return every cent you pay on tuition if. after
completing our training. you are not satislicd in
cvery way with our instruction, equipment or
other services given you,

With our training, our graduates receive life time
consultation service, employment service and
many other features to help them succeed in
Electricity.

Electric Institute is read?' to show you the way in
the great, growing field of ELECTRICITY—where
trammed men are ALWAYS NEEDED. Mail coupon
TODAY—for big, free book of facts ahout this
revolutionary Practieal Home Shop Training and
the tremendous opportunities in ELECTRICITY.

DIESEL ELECTRIC POWER, RADIO
and REFRIGERATION

Take advantage of the oppor-
tunitics awaiting trained men in
these and many other branches
of Electricity, with EL RIC
INS.TITUTE‘vmcucal training
Mail coupon for comi)lete facta
%_boutEEL_ECTRbleC heNSTl- i
— it tay be the turo-
ing point in your life.

H. W, Petersen, President
Electric Institute, Inc.,
Dept. 157G. Hingdale, Illinois
Send Free Book with all facts about E. I. Home

D Trainiog.

Name. . ...cvonsecmnnssifiooensass isiiAlt. e oo

L O e e R e

ssues

CHYeeenneinenncinianns

RADIO-CRAFT

JUNE, 1337

for

A KIT-TYPE CARRIER INTERPHONE

(Coutinued from page 723)

This procedure atlows the outside foil to act as
a shicld for the inner foil. Greuter stability will
result thereby,

The wires to the “listen-talk’™ switch, Sw.3.
should be shielded and the shield grounded. Any
other long grid or plate leads should also be
shielded.

Four glass-type tubes make up the circuit, A
type 6C6, V2, is used as a voltage amplifier stage.
This is resistance-capacity coupled to a type 438
power stage, V3. Another type 43, V1 is used as
a local oscillator in the talk position and as a
tuned detector in the listen position. A type 25245
tube, V4, with a suitable filter network is used
to supply the plate, screen-grid and bius cur-
rents necessary for the operation of the circuits,
as well as for the speaker field.

A 3-deck rotary switch, Sw.3, is used to switch
the speaker from the plate eircuit of the vutput
tube to the grid of the 6C6 amplifier jnd ako
to chanpe the 43 detector to the carrier-frequency
oscillator,

Scparate phone jacks are provided to enable
the user to obtain privacy in eonversation where
this is desired.

Correction Notice. Referring to the schematic
circuit. Fig, 1 on page 723, it will be noticed
that the control-grid of the 6C6, V2, is uncon-
nected, The correction to remove the lead
that now connects to the suppresser-grid and
connect this lead to the eontrol-grid, Then, con-
nect the suppressor-grid to the cathode. (Inci-
dentally, the carrier frequency has been reduced
slightly to 232 ke. instead of 250 ke.)

LIST OF PARTS

One Arrow transfer unit, L1.L2-L3;
One Arrow line-filter R.F. choke. 1.4;
One plate modulation choke, ch.l;

1o

One speaker field, 3,000 ohms, ch.2?;

One filter choke, 250 ohms, ch.3:

One resistor, 7,500 ohms, 15-W., Rl:

Two resistors, Vh-mesx., %-W., R2, R10;

Ome resistor, 3,000 ohms, L{-W., R4

One resistor, 1 meg., ¥4-W.. R3;

Three resistors, 0.25-meg.. '3-W,, R3. R6, R7;

One resistor, 600 ohms, 4-W., RX;
One control, 25,000 chms, R9;

One resistor, 25 ohms, 2 W., R11;
One resistor, 100 ohms, 15 W., R12;
One line switch, Sw.1;

One push<button switch, Sw.2;

3-gang, 2-position rotary switch, Sw.3;
speaker transformer, TI1;
pilot light, 6.3 V., 150 ma.. P.L.;
type 43 tubes, V1, V3;
One type 6C6 tube, V2;
One type 25Z5 tube, V4
Two condenser, 0.1-mf., 300 V., Cl, Cl7:
One trimmer condenser, 350-600 mmf., C2:
One mica condenser, 250 mmf., C3;
Three mica condenscrs, 0.002-mf., Ci, C6, Cl4;
One trimmer condenser, 750-1,000 mmf., C5:
*Two condensers, 5 mf., 25 V., C7, Cl1;
Three condensers, 0.01.mf., 200 V., Cg, Clo, C12;
One condenser, 0.006-mf., 200 V., C9;
One condenser, 0.1-mf., 200 V., C13;
*Two electrolytic cond., 16 mf., 150 V., C13, C16;
One condenser, 0.01-mf., 300 V,, Cl1x;
One condenser, .03-mf., 200 V.. C19;
One drilled chassis ;
One cabinet ;
Four tube sockets;
One phone jack;
Hardware, wire, solder, etc.

*May be in one can.

This article has been prepared from date supe-
plied by courtesy of Arrow Radio Company,

One
One
One
Two

S

NEWEST CAR-RADIO IDEAS

{Continued from page 717)

out the necessity of taking your cyes off the road,

Quick-Service Set Design. Spring mounting
combined with 1-hole mounting of the latest
Zenith sets makes installation as easy as possible.
The set is easily removed for service by lovsen-
ing the bolt and slipping the set up off the bolt,

as shown in Fig. D. The U-shaped slot in
the spring mounting plate permits this easy
removal.

Antenna for Turret-Top Cars. A car-top

aerial made of stainless steel, 80 ins, long, is the
latest in the IPPhilco line. Streamline muunting
insulators made the aerial an attractive addition
to the car instead of an eyesore. It is interesting
to note that this type of aerinl, shown in Fig.
F, is free from the ills of under-car aerials, such
as being damaged during driving over unpaved
roads or by flying stunes kicked up during
driving, the formation of ice between aerial
and car body, the pick-up of wheel static. or
the collection of semi-condueting films of oil
and dirt; ignition statiec also is greatly reduced.

Modernistic Sensitivity and Tone Control. The
unit shown in Fig. F, is & new type of sensi-
tivity and tone contrel, called an “acoustinator,”
which is attached to the new Galvin Motorola
sets. The attractive case has 2 windows—one of
which reads City, Country, and Strect-Car, and
the other, Voice, Music and Bass—to indicate
the particular setting being employed to suit
varying reception conditions and types of
programs.

Set-Controls for the *“Rack-Seat Driver.” The
need for controlling the tuning aml volume from
the back of the car as well as from the driver's
sent is answered by the unit shown in Fig. G,
which has two control heads with the necessary
flexible drive cables. The dash contro! head is
connected to the set in the usual way, and the
auxiliary eontrul head, which may be mounted
on the back of the front seat. on the arm rest
or the side of the car in the back, is connected
to the first control head. (This idea was first
proposed by Radio-Craft, page 717. June 1935.)

Button Tuning® Increases Driving Safety. An-
other novel attachment which may be added to
existing car sets as well as being supplied with
one new make of set is the button tuning unit
shown in Fig. H. This consists of a small bake-
lite case having 6 buttons on its face, with
spaces for 5 local stations and an off position.
By simply touching one of the buttons, any one
of 5 local stations is automatically tuned in.

Please Say That You Saw It in RADIO-CRAFT
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Thus the driver’s attention is not distracted
during the tuning-in operation.

Signal/Noise Ratio Booster. The unit. called
a *‘phantom antenna,” shown in Fig. I in series
with antenna lead of the new Arvin set is &
combined (a) antenna coupler. {(b) transmission
line and {c¢) tuned resonuant circuit which affords
unusually high gain in the aerial circuit. By
means of this unit, which incorporates the de-
sirable features of the Hazeltine series-feed
antenna system, permits an over-all gain in
the aerial stage of 14 to 24;: as well as reducing
background noise, cross-talk and ignition picke
up. The antenna coupler is designed to resonate
at 500 kc. with an antenna capacity of 75 mmf.:
higher capacities reduce the resonant frequency.

Its schematie circuit is shown in Fig. 1. The
antenna siznal is fed into a low-impedance sece
ondary connected to a matched line which is
loaded at the input end with a capacity of
0.001-mf. At the output end the line is coupled
in series with the antenna cuil winding, the
capacity of the line, and the 0.05-mf. loading
condenser. all of which combine to form the
A.V.C. capacity.

It is interesting to note in closing that one
manufacturer of sparkplugs who previously fea-
tured a type incorporating ipnition supnressors
has discontinued this type of plug because of the
dropping off in the demand for such ipnition
suppressors in the recent-model auto-radio sets.
This is an important fact since it shows to what
extent the suppressor-less design has been care
ried. (Radio-Craft readers will recall the exe
tremely efficient suppressor-less car-radio ree
ceiver construction article that appeared on
page 74% of the June 1935 issue.—Editor) !

*Names of manufacturers will be supplied upon'
reccipt of & stamped and self-addressed envelope,

-~TO CAR
AERIAL

SHIELD

Fig. 1. The "phantom antenna'’ contains an im-
pedance matching transformer, fransmission line
and high-gain tuned circuit.
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INTRODUCING—A
CATHODE-DRIVE HIGH-
FIDELITY 32-W. BEAM
AMPLIFIER

(Continued from page 722)

quired to maintain an cquivalent power output.
This extra voliage i3 casily developed by em-
ploying a high-gain preamplifier and an elec-
tronic “mixer'’ voltage amplifier,

The driver circuit features low inherent dis-
tortion because of the low input impedance
reflected into the grids of the 6Lés.

The convenient and fool-proof plug and socket
change-over system utilized in the “Universal
Amplifier” described in the September 1936 issue
of Radio-Craft, page 141, is carried over in the
design of this modernized version, This arrange-
ment avoids any possibility of damage caused
by interconnecting errors as it is impossible to
connect both the 110 V. A.C. and 6 V. D.C, to
the transformer at the same lime, unless the
amplifier circnit is deliberately tampered with.

The author will be pleased to answer all ques-
tions relative 1o this new type amplifier. Address
all requests to Radio-Craft, and enclose a stamped
and return-addressed envelope.

OPERATING NOTES

{Continued from page 727)

and the set operated perfectly. It seems that
this condenser was never put in as it is shown
on the diagram.

Admiral Auto Radio. This set had a complaint
of a bad elack—clack that seemed to chanie
frequency with the speed of the car. No mechan-
ical defects of the ear, a model A Ford, could
be found but a small vulcanized spot on a rear
tire casing proved to be the offender giving off
a static discharge at every turn of the wheel.
The complaint was present only on paved
highway. J. O, Honerts

-CRAFT

Noisy or Fading Philces, On all Philco maodels
reported noisy or fading, first examine the A.C.
plug for loose screws. Many of these screws can
be turned by the fingernail. This is not tight
encugh {0 pass from 50 to 130 W. without
causing fading or neise in the receiver.

Philco Model 8i. A Philco model §1 was re-
portelt having low volume, Upon arriving at the
owner's home, the Service Man asked the usual
questions which every good Service Man should
ask, that is, whether the radie ceased playing
suddenly, if they smelled anything burning, ete.,
ete.

In this case the radio had played fine until
a burnt out pilot light had been replaeed by the
owner. Ever since, the radio had played very
faintly and when a slight odor was noticed ai
the rear of the cabinet, the set was shut off and
the Service Mun called.

Nauturally, the new pilot bulb was examined
first for an internal short, but was found OK.
Leaving the bilb out. it was noticed that all
filament and plate voltages were low. It seemed
sirange that simply changing the pilot would
cause the st to aet this way. During the check-
ing of voltages it was notived the power trans-
former was getting abnormally hot. So a shart
circuit was looked for. It was finally found inside
1the pilot socket. The new bully had heen screwed
in so tight that the small copper contact inside
the socket was pushed aside. so that it touched
the shell, shorting the 6.8 V. winding of the
power transformer., When the socket was dis-
connected, the szet played normally. Of course
the pilot zocket was replaced.

Keep Radio Sets Away from Open Windows.
Service Men should advize radio owners to keep
ridio scts away from open windows, cspecially
during the summer season. Dirt will collect in
the chassis nmore readily and if the window
should aceidentally be left open during a rain-
storm moisture will colleet Letween the prongs
of the tubes.

The writer has replaced many burned out
power transformers due to water collecting be-
tween the prongs of the ®0 rectifier socket, The
tube base and socket generally burn first. be-
coming carbonized. which creates a dead short
across the high-voltage winding.

Dampness also causes the set to lose its
selectivity, pep and auality temporarily until
it dries out. HArrY W. MoONEY
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ONE OF MANY RADIO JOBS

FOR AN (ZZ¢z5. LATHE

This set-up for winding a trans-
former primary is one of many re-
cently developed for radio men by
Atlas Engineers. Their research has
demonstrated that an Atlas Lathe is
the ideal all-purpese machine for
today’s radio shop, handling all types
of standard and special jobs with
speed and accuracy. Radio men tell
us “Atlas pays for itself many times
over.”

LATHE

ation™

LEATHE
PRI AT IO

EXTRA VALUES

Winding R.F. coils, choke coils, short wave coils, aml
transformers ; turning dial ~hafts and drums, knobs, specia!
screws and studs ; making serviece tools, microphones, special
dies and molds—these are just a few of the many radio jobs

INFORMATION
FOR RADIO MEN

New up-to-date ““Manual of Lathe Ober-
includes  easy-to-understand  tech-
nical data on ccll winding, swire wrapping

md  spring  making. addilan to latest In shop  eanip-
modern  lathe fundamentals and latest  ment—metal and  wonld
directions for machinlng new metal  Lithes, drill pre<.es. ur
alloys. plastics, ete, 272 pages. metal DOr pres-es, geinders.
blnding — opens  caslly,  lies  flat,  motors vhees, taols. and
Sold on money-back fuarantec—g$1.01 attachm-nt.. R
postpald—mail coulwn  today, coulin.

SEND FOR
== CATALOG

you can handle in your
own shop when you own
an Atlas Lathe! The
model thown is the 367
back-geared lathe at
$97.50 less motor—a stur-
dy, powerful, breeision
machine with many extra
features included at no
extrna  cost. Send far
FREE Atlas catalog for
full details.

FREE
CATALOG

2 pages showing the

ALY TR LR Y PP Yy

ATLAS PRESS CO.
683 N. Pitcher St., Kalamazoo, Mich.

113 N. Third St.
Philadelphia

130 W. 42nd St.
New York City

L)

1

L}

DISPLAYS AT '
35 E. Wacker Drive HE

Chicage [ §
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1

L]

'

1 ATLAS PRESS CO.
§ 683 N. Pitcher S,
1 D Hond ¥our 1937 catalug FREIL

Em osed find £1.00 fur new Dook

t to me po~tpa

for the new
» cotalog 4

Glminu tone
Eory bormp—IGc
Money + bach guar

MIDWEST RADIO CORPORATION

DEPT. P-12 CINCINNATI, OHIO
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Kalamazoo, Mich.

Operation” 1o be

naal of  buth

CRYSTAL
HEAD PHONES

SOUND. CELL
MICROPHONES

Information on regquest

THE BRUSH DEVELOPMENT CO.
3312 PERKIMS AVE « CLEVELAND, OHIOD
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DO INCREASING
THOUSANDS OF

DEALERS

Py lasl,

FOR

RAYTHEON

TUBES?

Because thousands of dealers know
that (1) RAYTHEON is the tube with
great consumer acceptance and fair
list priees that insure faster turnover
e« (2) RAYTHEON is the tube that
is not sold at cut priees, insuring full
profit . . . (3) RAYTHEON is the
tube that needs no apologies or ex-
planation, due to its long established
quality.

These facts are the reasons why
increasing thousands are finding
RAYTHEON the safest and most
g rofitable cash tube investment.

ASK YOUR JOBBER

RAYTHEON

L _RADIOTURES

RAYTHEON PRODUCTION GURPURATIUN
420 Lexington Ave. 55 Chapel Street
New York, N.Y. Newton, Mass.
445 Laoke Share Drive 555 Howard Street

Chicago, llinais San Francisco, Cal.
415 Peachtree St., N.E.
Atlanteo, Ga.
RAYTHEON IS THE MOST COMPLETE LINE—ALLTYPES
OF GLASS, OCTAL BASE. METAL, RESISTANCE AND
AMATEUR TRANSMITTER TUBES.

Pleuse Say That You Saw It in RADIO-URAFT
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A STABILIZED FEEDBACK 6-W. 25Lé6 A.C.-D.C. AMPLIFIER

(Continued jrom page 723)

feedback is adjusted to the reciprocal ratio.
Curve 1B shows the effeet of the low-frequency
booster, that is, with R3 at minimum resistance.
The low-frequeney response may be adiusted to
any value between curves A and B. Curve C
shows the response with the low-frequency cui-
off f{ilter in place.

Several constructional notes are worthy of
mention. First, in using dual controls for volume
and feedback control, the tapers on the 2 halves
of the control must be the same, and should be
very close as to resistance. This means good
quality controls. Second, resistors used in push-
pull feedback circuits should be checked on an
ohmmeter. They should be equal within a few
per cent for best results.

I this main amplifier is used with the pre-
amplifier discussed in Part 1, the low-frequency
compensation network composed of L1, £2, and
K3 may be omitted, as well as the optional
high-frequency booster composed of C23, C2s,
and KR24. The low-frequency cut-off filter may
find application where hum pick-up is serious,
particularly in input lines. The contrel of
response js then accomplished by the controls
on the preamplifier as discussed in Part I

MECHANICAL LAYOUT

The layout of the preamplifier is shown par-
tially by the photographs, but requires some
consideration. The eircuit designations are those
of the previous article. On top of the chassis
the layout from left to right facing the panel
is as follows:— (1) input transformer, T1. (2)
6F5 tube V1, (3) 6F5 tube V2, (1) 6C5 tube V3,
(5) output transformer T2, (6) choke L1. Choke
L2 is mounted beneath the chassis.

On the panel of the chassis from left to right
the contruls are as follows: (1) input jack, (2)
response control R13, (3) response contrel RI6,
{4) wvolume control R14, (5) feedback control
R5. and (6) the output jack.

The main amplifier is laid out as follows,
viewing again from left to right facing the
panel. On the top of the chassis, (1) input
transformer T1, (2) the low-level 6J7 tubes V1
and V2. (3) choke L3, (4) 6C3 driver tubes V3
and Vi, (5) driver
transformer T5,  (6)
231.6 output tubes V3
and V6, (7) «cutput
transformer T3. Chokes
L1 and 1.2 are mounted
below chassis.

On the front of the
panel the controls are
these :— (1) input jack.
(2) feedback conirols
R1 and R2. (2) booster
control R3, (4) volume
control RY. Connections

LIST OF PARTS

Two Eleetrad vol. controls, 25,600 ochms, R1, R2:

Three Flectrad dual volume controls, 0.25-meg.,
R3, RY, R24;

Two LR.C. resistors, 0.25-meg., 14-W., Ri, R3;

One LR.C. resistor, 3,500 vhms, 1 W., Rf;

Two LR.C. resistors, 0.5-meg., 1 W., R7, RS;

Two LR.C. resistors, 600 ohms, 1 W., Rlo. R11;

One 1.R.C. resistor, 1,000 ohms, 1 W., RI2;

One LR.C. resistor, 1 meg., 1 W., R13;

Two IL.R.C. resistors, 5,000 chms, 1 W_, R14, Rl5;

Two ILR.C. res,, 10,000 ohms, 1 W, R16, RI17;

Three }.R.C. resistors, 50,000 vhms, 1 W., RIl3,
R1Y, R23;

One Electrad resistor, 300 ohms, 75 W., R20;

One Electrad resistor, 75 ohms, 25 W., R21;

One LR.C. resistor, 25,000 vhms, 2 W,, R22;

Four Cornell-Dubilier paper condensers, 0.1-mf.,
600 V., Cl1, C2, CI1, C5;

Two Cornell-Dubilier electrolytic condensers, 23
mf., 35 V., C3, Cl11;

One Cornell-Dubilier electrolytic
mf., 200 V., C6;

Twao Cornell-Dubilier clectrolytie condensers, #-%
mf., 200 V,, C7, C8:

Four Cornell-Dubilier paper condensers, 0.1-mf.,
400 V., €9, Cl10, Cla, CI19;

Two C.-D. paper condensers, 0.01-mf.,

Four Cornell-Dubilier paper condensers,
mf., 400 V. C14, C15, Cls, C17;

Four Cornell-Dubilier  electrolytic  condensers,
16 mf., 200 V., C20, C21, C22, C23;

One C.-D. paper condenser, 0.2-mf., C24;

One C.-D. paper condenser, ¢.05-mf., €25, C26;

One Kenyon transformer, type T-3, T1;

One Kenyon transformer, type T-236, T2;

One Kenvonr transformer, type T-306, T3;

One Kenyon choke, type KC-300, L1;

One Kenyon choke, type KC-300, L2;

One Kenyon choke, type T-155, L3:

One Kenyon choke, type T-152, L4

One Kenyon choke, type T-156, L5

One Kenyon choke, type KC-300, L&;

Two type 6J7 tubes, V1, V2,

Two type 6C5 tubes. V3. Vi

Two type 25L6 tubes, V5, VG

Three type 1223, V7, V8, V9

Three 5.P.S.T. toggle switches, S1. S2. 83.

condenser, 1

€12, C13;
0.025-

A« FEEDBACK ADJUSTED FOR
MM MU HUM AND NOISE
LEVEL,

for power and output
terminals are on the
back of the chassis, The
power supply layout
follows. On the top of
the chassis from left to
right :— (1} main am-
plifier 1273 rectifier
tubes V8 and V9, (2)
choke L4, (3) choke L35,
(4) 12243 preamplifier
rectifier tube V7. On
the front of the chassis
are the two switches S1
and S2.

o
a
=
|51}
EJ
=
o
ar
o
o0
i
o

TabBLE 1
Values for 2 tubes
Plate and
screen-grid
voltage 110V.

Zero signal
plate current 65 ma.

Max. signal

plite current 90 ma.
Zero ~ignal

screen-g£ril

current 6 ma.
Mux. signal

screen-grid

current 17 ma.
Peuk A.F.

grid volts M V.
DPawer output W
RBias voltage -12V,

www americanradiohistorv com

B+ EFFECT OF LOW-FREQUE
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Fig. 5. A—low-frequency response eliminator and B—high-frequency response
booster.
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A SERVICE MAN'S AUDIO OSCILLATOR

(Continued from page 728)

both wives are of exactly the same freaquency
they cancel, and thiz point is known the
zero-beat.

AL every other point, where the variahle oscilla.
tor differs in frequeney from the fixed oxcillator,
the phenomenon of bheat freguencics appears.
Thu<, if we mix two waves, one of 165 and
the other, 460 ke., we will obtain the siem and
difference beat freauencies; that i<, 465 minus
460 caunls 5 ke, and 564 plus 460 o 025 ke.
We are not interested in the frequency of 425 ke,
becuuse it ix inawdible when both  wav are
rectified by the 6Q7

The diffire nee {requency of 5 ke, (5,000 cyeles)
is the one we wiant, The essential part of the
2 rectified waves broduces a 5 ke beat which i
auwdible and in our ense, i= applicd to the control-
rrid of the tricde portion of the 6Q7 where il
is amplilicd and applied to the control-grid of
the pentode amplifier.

The actunl useful range of frequencies pen-
erated in this manner extends from below 50
cycles 1o above 20,000 cycles, The lowest fre-
quency  attainable is zero eyeles. which s of
no use because there is no audio component
wave at thix point. It is well known that 2
oscillators operating at slightly different fre-
quencies have a tendency to fall in step, or
interlock.

HES

It can readily be seen that it takes extremely
good design, hielding and other factors to main-
{uin g Jilference of only 20 cyeles or less between
escillators and still prevent interlocking to zero-

beat. For thix reason meost commercial units
are rated from 50 cveles, up. Under test our
unit has *“pone down™ to 5 eycles per second

and aintained it for several secunds before
blooping out. The upper limit is determined by
the maximum capacity of the vernier condenser
with the plates fully in which in our unit is
enough to reach up to about 30,000 c¢ycles. The
power output available is close to 5 W. with a
total of 7 per cent distortion. Ordinarily this
amount of power is used unly to determine at
what fremiencies a dynamic speaker eone will
sturt to rattle or distort.

THE SERVICES OF THE COMPONENTS

A brief discussion of the manner in which
the various tubes are used, may be of interest.
Referring to Fig. 1. we see a 6J7 electron-coupled
oscillator operating at 465 ke, {eeding into one
of the diodes of the 6Q7. The other 6J7 oscillator
also operates at 465 ke, but the vernier cou-
denser. when fully meshed, serves to lower the
frequency to about 435 ke, The output of this
variable oscillator feeds into the remaining diode
plate of the 6Q7. Both the fixed and variable
oscillator currents are mixed together ut the
cathode of the 6Q7.

Colored tip-jacks on the front panel are pro-
vided for the purpose of fewdling A.F. directly
into the voice ecoil of a speaker to be tested.
The secondary winding of the output trans-
former eontained in the instrument has taps of
4. 8 and 15 ohms to accommodate different
types of voice coils. An additional winding tapped

L OTHER Hayps
WABE WITH

CHIKE COML
BRACKET DETanL
2 BEqueRED)

[HOLES NE. Z

P

s

at 200 and Sun ohme serves to couple the output
into 200- or su-ohm transmi~sion linex. The
200-ohm tap is useful for testing over-all range
of microphone ampliliers; that is. dizconnecting
the mike and feeding A1, out of the 200-ohm
tap diree into the mike transformer primary.

IFransmizsion lines of 500 ohms may be tested
for gain ur loss, frequeney discrimination and
di~tortion, The entire output of 53 W. can be
used to drive the input stage of high-power
amplifiers. bearing in mind. of eourse, that dis-
tortion in the AF. oscillator will appear in the

put of the high-nower amplifier.

An additional pair of tip-jacks (hoth calored
brown) iz provided for testing magnetic speak-
ers aml headphones. These tip-jacks are connected
tlirectly across the primary of the ocutput trans-
former. Reduced power must be applied to mag-
netie speakers to aveid breaking the armature
pin, The elosed circuit twin jack i provided for
the purpose of feeding 0 low AF. voltage {(at
very low distortion level) into high-gain input
circuitz,

A small magnetic loudspeaker is  inc¢luded
within the instrunient as a monitor. We believe
that this feusture is not only novel but useful.
As can be seen from Fig. 1, the monitor is
connected aeross the output primary and the
front panel switch is used to cut it in or out
of circuit. It ix of great help in several ways:

(1) It indicates whether the amplifier under
test is operative. or not. (2) It's helpful in
maintaining calibration of dial readings, by

checking against tuning fork or piano keyboard.
(3) Tt serves as a protective load across output
primary, at moderate volume level. And, (1)
it serves as a check of the range of hearing
of different people.

A word of caution:--the monitor should al-
ways be switched off. when the full power output
of the oscillator is to be used. And a further
word of caution i8 to never operate the A.F.
oscillator into an open circuit with the volume
control fully on. Breakdown of the output trans-
former may occur under these conditious.

The attenuator. or volume control is a high-
resistance potentiometer in the grid circuit of
the 6Q7. It affurds smooth contrel from zero to
full output at any frcauency setting., The 6Q7
grid resistor is connected to the 1-V. special
grid-bias cell. This handy little cell is used in

{Continwed on page T64)

Fig. 3. Details of the chassis and choke coil mounting brackets.
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" DON'T MISS THIS |
OPPORTUNITY TO

fguip
WESTON

at toa(ay'.d low pticeﬁ ?

(Above)
Model 669 Vacu.
uim  Tuhe Vaolt-

| meter.  essential
to compiecre your
test equibment
Used withyor with-
out test oscillator .
measures gain  rer
stage, r.f. amplitude
in oscillator cirenit of
superhets, makes all tets
en AVC circuits, P.A.
systems, and all measure.
ments where high fre-
quency is a factor. Direct
reading . . . measures
withouw guesswork or con-
fusing adjustments, Price,

$15.00 net in U.S.A.

(Carrying case extra.)

Model 692 . . . a real labe
oratory oscillator, at a ser-
viceman's price. All wave,
triple shielded. built te Jo
a precision aligning joh on
any and all receivers. Price
today, $13.00 net in U.5.A,
(Carrying case extra.)

Farsighted servicemen recognize the econ-
| omy . .. the added profits . . . which good
| instruments bring home. For when yon buy

good instruments, you don’t buy instruments

so often . .. you're rarely stuck with an obh-
solete, last-year’s model. That’s why more
and more servicemen are standardizing on

WesTons. They want the same dependabil-
| ity, the same flexibility and the same long

years of service which manufacturers and

scientists insist upon, and get, from WEsTON

Instruments. The opportunity is available

for vou to get WESTON test instruments ...
| thoroughly equip with these precision test

tools . . . at today’s low prices. See your
jobber today, or return coupon for com-
plete literature.

i

Model 772 Analyzer. Sensi-
tivity 20,000 olims per volt
... Fesistance ranges read-
alle up to 30 megahms . .,
current indications as low
as !, mirrvampere. Price,

| $46.50 net in U.S.A.

Madel 771 Checkmaster. .,
tbe checker plus contis
nuity tester. Has 3 voltage
and 3 enrrent ranges,
and resistance ranges for
point-to.point and  conti-
miity testing. Price, $15.00
net in U.S.A,

P L L T N ——
Weston FElecirical Instrument Corporation,

§99 Frelinghuysen Avenue, Newark, N. J.

Rush me complete data on WesroN Radio Tnstruments.
Name
Address -
City o __

Please Say That You Sqw It in Rapio-Crart
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Now—a high-powered--

The Library now
comprises a re-
vised selection of
hooks culled from
latest Mclraw-
Hill publications
in the radio field.

Radio
Engineering
Library

—especially selected by radio specialists of McGraw-.
Hiil publications

—fo give most compilete, dependable coverage of facts
needed by all whose fields are grounded on radio
fundamentals

—available at a special price and terms.

These books mver circult Dhenomena, tube theory, net-
warks, measurements. and other subjects—glve specialized
treatment of all flelds of practical design and application.
They are books of recogmized position In the lterature—
books you will refer to and be referred to often. I you are
practical desliner, researclier or engineer in any field
based on radlo, you want these books for the help they
give In hundreds of problems throughout the whole field
of radio engineering.

Svolumes, 3064 pages, 2000 illustrations
1. Glasgow's rRlNClPLES OF RADIO EN-

GINEERING
2. Hund’'s PHENOMENA IN HIGH-FRE-

QUENCY SYSTEMS

3. Chaffee’s THEORY OF THERMIGNIC
VACUUM TUBES
4. Terman's MEASUREMENTS IN RADIO
ENGINEERING
3, Hel;meyxs RADIO ENGINEERING HAND-
00
10 days’ examination. Sperial Irice, Monthly payments.

$25.00 worth of s cost you only $23.50 under this
offcr, Add these standard works to our lbrary now: pay
small monthly installments, while you use the books.

= —————————— — ——

SEND THIS ON-APPROVAL COUPON

l McGraw-Hill Beok Co., Inc.
| 330 w. 42nd St., New York, N. Y.

Send me Radio Englneerimi Llhrnry, 5 vols., for 1C
ays’ lxnmlnnllon ol approva 10 days T will send
2.50, plus few cents ponuxe -nd s'l [ monlhly il

l 23.50 ja paid, or return books PI
Alagre on orders accompanled by rem unce ol l‘“
I nstallment.)

Name .

Address

Cit¥ and State

Pasition

LI T g

MILLION

ILLUMINATED METER

= TUBE TESTER
7] and ANALYZER

5 % f. All tubes

Compinny

2. Short hot,

. Leaks hot.

.0 to 10 M.
ohms.

. 0 to 15 Meg.
ohms.

. .01 to 3 MF.

. 30-300 - 900
VDC. 5000

~ BN ny

ohms per volt
8. Electrolytics

MODEL TV

21

MODEL TM without analyzer S‘l 895
scales. Write for Literature -

M l ll Io RADIO AND TELEVi-

SION LABORATORIES
361 W. SUPERIOR ST., CHICAGO, ILL.

“ NEW GUIDE NOW READY!

Most comblete volume contrel facts ever
asseémbied  in one book. Free with tob
(slwwinyg  spee. number) of one Electrad
volumne emmtrol carton.

Write Dept. RC-6

178 Varick St. New Yark, N.Y.

ELE
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MAKE THE HIGH-POWER "PORTABLE 6"

(Continued from paye 732)

LIST OF PARTS

Two LR.C. resistors, 0.1-meg., %4-W., Rl;
One LR.C. resistor, 50,000 ohms, 14-W., R2;
One LR.C. resistor, 1,000 ohms, '%4-W., R3;
One I.R.C. resistor, 1.0 meg., %-W., R1;
Three LR.C. resistors, 0.25 meg., 4-W., R5;
Two LR.C, resistors, 0.5-meg., %-W., RG;

Three C‘ornell-Dubi]ier condensers, 0.05-mf., 400

T“:{)"Ct):{r;ell-bubilier condensers, 0.25-mf., 400

Th‘:\.'.e Cm:nell-Dubilier condensers, 0.02-mf., 400

e e v condensers, 100
mmf., Ci;

*One antenna coil (for 350-mmf. variable con-
denser), L1;

*One R.F. coil (for 350-mmf. variable conden-
ser), L2;

*One oscillator coil, 456 ke.
variable condenser), L3;

(for 350 mmf.

One Meissner 3-gang variable condenser, 350
mmf. ;

Two Meissner Ferrocart LF. transformers 456
ke. s

One Wright-DeCoster Nokoil 6-in.
magnet dynamic loudspeaker;

permanent-

One Electrad volume control and switch, No.
203, 0.5-meg.;
One Electrad volume control, No. 232, 2,000

ohms ;
*Four tube shields;
*One A.C.-D.C. chassis;
*One dial to suit variable condenzer;
One Arrow Radio Co. panel and cabinet to suit;
One fuse and mount, %-Amp.;
*Three d-prong sockets
*Three G-prong sockets :
One Thordarson P..P. input A.F. transformer;
Two Raytheon type 1D3G tubes;
One Raytheun type 117G tube;
Onc Raytheon type TH6G tulie:
One Raytheon type 1H4G tube;
One Raytheun type 1E7G tube;
Three Advance “B" batteries, No. 303V, 45 V.:

*One A" battery, type Twin Six;
*One “C” battery, 414 V., No. 2370.
*Names of manufacturers will be supplied

upon receipt of a stamped and self-addressed
envelope,

[y
L= Ll g]
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3 DiA.

CUT OUT FOR
LOUDSPEAKER

Fig. 2. Chassis layout of the set. The flat metal is bent at the dotted lines.

SELECTIVE AND NON-SELECTIVE PUBLIC-ADDRESS
SYSTEMS

(Continued from page 733)

‘ and between counters and management. Offices,

factories and warchouses use them to transmit
informution or instructions, to call people to
the telephone or reception reom, or to ascertain
without delay il a given person has left the
building. In xchools they connect classrooms with
the principal's  office; in  restaurants and
ciufeterias they transmit orders to the chef ; they
ave steps in large private homes, serve as
paging systems in hotel lobbies and elubs, and
50 on. Anyone can find in his own community
«r neighborhood 2 long list of applications in
which the practical usefulness ef these systems
totally outweighs their insignificant cost.
Several types of communication are available

to meet ditferent requirements. Figure 1 is the
circuit dizgram of a non-selective or 'common
talk"” system, in which any station can eall any
of the others, and all listen-in. This arrangement
is ideal for some purposes as, for example, eall-
ing people to answer their telephones in an
oifice or faetory, or for conferences in which
several individuals ean partake without leaving
their desks. It is undesirable where any degree
of privacy is preferred.

SELECTIVE SYSTEM

This need for a more selective system is met
by the arrangement shown in Fig. 2. In this

aonw VIEwW OF SOCKETS 506
f I T / -
T
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Fig. 2, The master unit circuit with 5 cable sockets for outlying stations.

Please Say That You Saw It in RADIO-CRAFT
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syrtem control is exercised by the person oper-
aling the central or master unit. All stations
can hear what is said by the “*master” operator,
but none can hear the reply, and none ean
interfere. However, if the rotary station-selector
switch is set at " or common, any station
ean call the master only, provided the master
key is “listening.”

The number of intercommunication stations
operaling in a single system ean be inereased,
in the case of Iig, up to the limit of the
ability of the amplifier to drive the speakers.
Since all speakers operate in parallel—except
the one serving momenturily as a microphone—
inereasing the number of stations deereases the
volume of cach. In general, 4 stations represent
about the limit, although when small rooms are
to be served it will he practicable to udd more,
while large rooms will make a further reduction
in number necessary.

The system of Fig. 2 is designed to use 5
stations and no more, although the number can
be reduced if 5 are too muny.

(A larger number of stations ut the same
power output or at higher power outputs, if
required, are available in special systems made
to order. Such systems ean also be obtained in
Lafayette and Auburn high-fidelity models which
incorporate means for disseminating entertain-
ment s well ns provisions for communiecation,
and are used in the larger schools, in hotels,
summer camps, club houses and numerous other
applications.)

The master unit and one station unit of the
selective system, Fig. 2, are illustrated at the
left of Fig. A. The master und one station of
the common system, Fig. 1, are shown at the
right of the same photograph.

INSTALLATION

Considering Fig. 1, it will be noted that the
speaker-microphone incorporated in the master
unit is connected in exactly the same way as
any of the outlying speakers. All of them, and
all the push-to-talk switches, are in parallel.
The microphone line is a shielded cable, the
grounded shield serving as one side. The speaker
line is a separate wire outside the shield, which
serves as one side of the speuker circuit also.

If the connecting lines are at all long, totaling
100 ft. er more, open wiring is used, the speaker
line being separated from the mike cable by
a distance of several inclies. The variable con-
denser shown in Fig. 1 is ndjusted for a maxi-
mum gain consistent with freedom from feed-
back. As with all A.C-D.C. circuits, care is
taken to avoid grounding to earth.

The master unit of Fig. 2 is equipped with 5
output Jjacks. from which B cables radiate to
as many outlying stations. lliowever, in this sys-
tem the central *“talk-listen’ switch must alwiys
be in either one position or the other, and feed-
back and shielding do not present iroublesome
problems. The cable used is twisted pair, No. 22,
in shielding, the shield constituting one of the
3 lines

In the operation of Fig. 1, the person calling
pushes the switch at the top of unit, holding it
down while he speaks. and releasing it to
listen. Any other station may interrupt and.
just as in any eonversation, all parties must
be willing to listen as well as talk. Everything
said at any statien is heard at all the others.

Figure 2 has two methods of operation, (1)
common and (2) individual. With the selector
set at “C” every station hears the master sta-
tion, and any station can call the master as
long as the talk-listen key is set at ‘listen.” No
station can hear any other, or talk with any
other. All must held their huttons down to listen
as well as to :alk.

With the selector set to a specific loeation no
other station ¢an he heard at all. The selected
station can reply when the talk-listen key per-
mits. All, however, hear the master, an arrange-
ment that serves as a “busy” signal and ean be
prevented. when desired,
top blade of the tulk-listen key.

When the selector switch is set to a specific
station, that station has no need for its push-to-
talk button. and ean control nothing with it
Under those circumstances the person at the
distant station carries on the talk without having
to touch or manipulate anything, and can con-
tinue to use his hands in other work with which
he may be occupied.

This article has been prepared from data sup-
plicd by courtesy of Wholesale Itudio Service
Co., Inc.

by open-cireuiting the |
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IMPORTANT
REASONS WHY SERVICE
MEN PREFER “PRECISION”

NEW ““PRECIS!ON’’
MULTIMETER NOQO. 830

Thiz 11 range servieo instrunient eontaing
a large 3 inch D' Arsonval type meter of
2% accuracy, housed in a bhakelite ecaso.
5 D.C. voltuge ranges: 0-10; 0-100; 0- g
0-500: 0-1000 at 1.000 ohme per volt. 4 D.C.
current Tangei: U<t ma: 0-10 ma; 0-1vd
ma: -250 ma. 2 resistance ranges: Low
ohms shunt method. 0-300 ohms. As low
as % ohm. lligh ohms reading. 0-300,000
ohms. Selector contrelled through-
out. Only 2 lln.:l‘ih‘d nln jacks on s 95
g;:cl Ipancl i3 x7Tx2Y Lﬁ\lher

THE POPULAR ““PRECISION’’
ELECTRCNOMETER NO. 600

A combination testing instrument of
COMPACT SIZE (123 x 1114 x6) for
complete modern tube analyzing and
point to point set analyzing . . . housed
in an attractive hardwood ease . . .
built to withstand “rough’ usage . . .
approximate ecarrying weight is only 15

pounds 54575

PRECISION Instruments are now
available on time payments. Write
for details on the P. A.C, easy

SI'EAET?EL,. rpanatis Corporation
I VACOMPLETE
ofne of- INTERCOMMUNICATING

SYSTEMS ... v

® Operadio is the ONE Intercommunicating
System that outmodes all others . . . the
one COMPLETE line that gives you more
blus features than anything oa the market
today. The line is flexible . . . both steel
and wood models . . . offers you more sta-
tions, more sales outlets.

Priced right . . . allowing you a liberal
discount and a fine profit, the Operadio In-
tercommunicating Line is the 1937 PROFIT
LINE. Buy no others until you see it. Mail
coupon for the complete story.

TYPE A—Complete two-way system. Speech may
originate at either position. one independent of the
others. High quality reproduction.

TYPE B—Rcurn gpeech System. Number of Out-
lving Stations unlimited. Standard models up to tea
stations. Oulying Stations can talk back to Master
Station_but can not call Master Station or talk to an-
other Outlying Station,

TYPE C—Number of Master Stations unlimited.
Three to eleven Master Stations standard—in con-
stant communication with cach othet. Any Sation
can talk 10 any other Station simultancously.

Model 135 Iutercommmunicating
Swstem in both Wood and Steel
Cubinet. List Price $57.50 per pair.

S1JV4 404 NOdnoa ™

‘
C09GH00000

_ E]

Afodel 14510 Inieveontmnnicaling
System in both Wood und Steel
Cubinel. list Price from $38 to
§56.25 pur station.

OPERADIO MANUFACTURING COMPANY

Dept. R6C, Sc. Charles, Illinois.
Please send me literature on vour COMPLETE line of
Intercommunicating Systems.

TINFEE 711 2 swcwinioy, s Aot . romt o AR s i W g 1 L 8 8 e . MW
‘,—" m_ ‘ L B\ 5 E PR S P R T |
CO_ . = Q Kind of buesimess. . ....oooviiuiii i iorsianniiinnenan n
MANUFACTURING COMPANY Address .. it e
St. Chorles, Illinois My Jobber is ... ......iiiiiiiiiiiiiiianiaas
Aeledressof Jobber ... ..o 5

P'lease Say That You Suw It in RADIO-CrAFT
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WHY PAY MORE?
O THE FINEST MULTITESTER
YOU CAN BUY AT ANY PRICE

Costs |
only

$31.50

Complete
ready to

DEPENDABLE oferats
! MODEL 419
L MASTER MULTITESTER *

@ Better performance (LY aetual te-t anl eon
sensus of u n|1i| hm). hisher quallly woirk
[ ma ) than testers elllng £
9 lulual)' more. @ J1 measuring in-tru
ments, slukle 5% 1Y Arsomal fan e melen.
O S anleroamps. Me accuacy, @ Do, v
e 2000 chings ber volt, ALC, I¥mn ehm
ber wolt. @ Eliminates treublesome and ina
cwate eobber oxlde reetltier fn Ao mea-ure
ment< Aexelu-ive  fearmer.  HugRed  rectific
whistands heavy overload-. 1s eay and inex
ber no to replace. hus no frequenwy. teminr
tuie o we form errar, Linear A . seale
same Do, @ The only instrument fn it
fleld measuring  cutrent in AC—microam
milllamps and amps, @ Mceurate capacity tester
for paper. mica and  eled trolytic  eondenser.
5 orndensers. Line voltage flueiuations auto-
matically o mpensaled 4 current range< j
D hule mleroamps. milliampe and ami. &
fndividual ohmmeter ranges, measuring less than
% ohm to 10 megohms “Inductanee 25 milli-
I henties to M. 'mo hal jes. @ T'mver level -lu

bt o 410 D.B, Yoltages -25- 101
250-1000. A.C :ml D.C, Current<: 0-500 wnlero
émp., n-5 100 2-10 mllliamm, amps
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A SIMPLE T.R.F. RECEIVER WITH A.V.C.

{Continued from page 734)

possibilitiea of T.R.F. reception.

It must be remembered that this is a compact
receiver using the minimum number of tubes
for adeduate performance. Of course, a larger
set could be constructed utilizing the fundamental
design. A push-pull output stage could be used
or an additional R.F, stage offers possibilities.
The present eompact design finds ready applici-
tion in cases where it is desired to build-in a
simple receiver in one of the popular artificial
fireplaces or secretaries. P.A. men also, will find
in it the answer to the radio tuner problem.
FThe auality of the output, ease of connection
te high-power ampliticrs, low cost and the A, V.C.
action will be reAdily apprecinted.

THE CIRCUIT

The outstanding features of the eircuit
clide the use of the new high-gain iron-core
R.F. transformers with metal tube pentodes anil
the A.V.C. ¢ircuit of the 6Q7 diode-detector volt-
age-amplifier tube. This cambination of high-
#ain tube and high-Q coil results in a staxe gain
that will compare favorably with many of the
supers on the market today. The preeision of
coil and condenser manufacture assures satis-
factory tracking over the broadeast band pro-
viding the receiver has been construeted in
aceordance with the instructions furnished with
the coil kit.

The c¢ircuit is conventional excent for the
diode section of the 6Q7 and for this reason the
action of this portion of the receiver will be
covered in more detail. The diagram of Fig. 1B
~imnlifies the description.

The signal voltage developed across the sec-
ondary of transformer 1.3 appears across RT.
This resistor R7 is part of the diode load which
ineludes resistors R¥ and RY. The voltage de-
veloped acrvss RY is available for A.V.C. and
audio signal. The volume control R10 is in the
audio portion of the receiver as is customary in
superhet. design. Resistor R¥ and condenser C7
serve as an R.F. filter preventing the R.F.
eneryy from getting into the audio frequency
portion of the 6Q7. However, some of the R.F.
leaks through, and for that reason, condenser
C11 is necessary. Resistor R11 places the proper
bias on the grid of the triode section of the
6Q7 and the condenser C9 prevents degenerative
action in the cathode circuit. Condenser C6 is
the means of coupling between L3 aad R7. C8
lowers the R.F. impedance of the effective diode
load R%. Resistor R12 j3 the plate loading re-
sistance of the triode portion of the 6Q7.
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Fig. 2. Chassis drilling details for the T.R.F.
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When looking at the diode load circuit with
R.F. flowing we find that the major pertion of
the energy will appear across R7 as RY isx by-
pussed by CHi. When the rectified output is
checked it will be found that the greatest voltage
will appear across the resistor R9, which is as
dexired, thus making the greatest voltage possible
available for A.V.C. and audio signal to the
triode grid.

This circuit offers the most surefire method
of obtaining A.V.C. action and avoids the
necessity of having the rotor plates of the 3-gang
tuning condenser insulated from each other and
the ground.

ASSEMBLY

The tirst step in the c¢on~truction of this
riceiver is the preparation of the chassis and
the muounting of the various parts in  their
proper Jocation, If the chassis is to be home-

made then the drawing of Fig. 2 gives full
details. However, the chassix ¢un be obtained
ready punched, folded and painted. This will

eliminate all of the hard work as most radio
labs. are not so well equipped for metal working.

All of the parts should be mounted on the
chassis. The photograph and the special mount-
ing instructions furnished with the kit muke
this a simple matter. Loeate the parts very
carefully amd follow the instruections to the
Jetter. This will save time and trouble later on
when the set is placed in operation.

The condenser shield should be mounted on
the back of the tuning condenser by means of
three !,-in. %-32 machine screws so that the top
portion of the shield projects over the top of
the tuning condenser. Three leads should be
soldered 1o the bottom stator terminals of the
tuning condenser before mounting to the chassis.

WIRING

All wires and connections should be kept as
short as possible. Grid and plate connections
should be kept close to the ehassis and well
separiated from each other. Resistors and eon-
densers are held in place by their own lewds
which should be pulled up and cut short before
soldering.

Grid wires must be soldered to the gril ter-
minal of the antenna and R.F. coils and brought
out through a hole in the top of the shield as
near as possible to the grid of the tube to
whose eap the lead is to be connected.

The bypass condensers on the R.F. cathudes
should be .01-mf., as specitied. This will prevent
oacillation of the receiver at the low-frequeney

b——a2"
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receiver.
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end of the tuning range. Larger values at this
point will cause oscillation.

ALIGNMENT AND OPERATION

After making all connections and carefully
checking to rmake certain that everything is
correct insert the tubes in the proper sockets.
Metal tube shields should be placed over the
6K7s and the 6Q7. A very short picce of rubber
tubing slipped over the grid lead before solder-
ing the clip to the lead will prevent shortening
between the clip and the shield,

In eonnecting the speaker wires to the 4-prong
plug, use the large prongs of the plug for the
field leads of the speaker. These leads are gen-
erally coded black and yellow. The small prongs
on the plug should be connected to the output
transformer which is mounted on the speaker.

The speaker should be plugied into its socket
before the set is turned ON.

A high resistance voltmeter should be used to
check voltages from the chassis to the plates
and screen-grids of the tubes. These readings
should compare with the values indicated in the
circuit drawing.

To align the R.F. and antenna coils, adjust
the trimmers located on top of the 3-gang tuning
condenser. 1f everything is working normally
and the volume control well on, a station should
be tuned in near the high-frequency end of the
dinl. With such a station tuned in, adjust the
trimmers with an insulated screwdriver for
maximum volume. If a signal generator is on
hand, set to 1,400 kc. and adjust for maximum
response using the lowest possible signal level
{rom the signal generutor.

The receiver should track perfectly and be
free from interaction over the entire tuning
range. However, due to the use of ferrocart iron-
core R.F. transformers the gain of the receiver
is very great and will compare with a superhet.
for gain and sensitivity. If any difficulty is
experienced check over all grid and plate leads
and note if the layout instructions have been
followed exactly.

These precautions cannot be over-emphasized
as proper shielding and minimum coupling be-
tween high-frequency leads will make all the
difference between a sensitive receiver and a
collection of parts with no particular merit.

If the cireuit oscillation is still troublesome
due to variation of Gm in different types of
tubes after all checks have been made as to
the placement of parts, increase the value of
resistors R3 or Ré6 to 1,500 ohms., This will
eliminate any remaining oscillation caused by
the high gain derived from the R.F. trans-

1937

formers when used with tubes with abnormal
mutual conductance.

LIST OF PARTS

One Meissner coil and tuning kit, No. 7531,
containing : one Ferrocart antenna ecoil, No.
1496 ; one Ferrocart first R.F. cvil, No. 7860;
one Ferrocart second R.F. coil, No. 1497 ; one
3-gang variable condenser, 360 mmf., No.
15115; one condenser sghield, No. 7831; one
4-in. airplane dial, No. 18247;

Five octul tube sockets;

Two type 8K7 tubes;

One type 6Q7 tube;

One type 6F6 tube;

One type BZ4 tube:;

One resistor, 400 ohms, 1 W., R14;

One resistor, 3,000 ochms, 14-W., R11;

Two resistors, 1,000 ohms. %-W., R3, R6;

Two resistors, 40,000 ohms, 1W., R2, R4;

One resistor, 50,000 ohms, %4-W., RS;
Two resistors, 0.1-meg., %-W., Rl, R7;
One resistor, 0.2-meg., %-W., R12:;

One volume control, 0.5-meg., R10;

One tone control and power switch, 25,000 ohms,
R15;

Two resistors, 0.25-meg., 14-W., R5, R9;

One resistor, 0.5-meg., %-W., R13;

Three paper condensers, 0.05-mf., 200 V., C1,
C3, C1o;

Two paper condensers, .01-mf., 200 V., C2, C5;

One paper condenser, 0.01-mf., 400 V., CI#;

Two paper condensers, 0.06-mf., 400 V., C12, C13;

Two paper condensers, 0.1-mf., 400 V., C4, C15;

One paber condenser, 0.006-mf., 600 V., Cl4;

Two electrolytic condensers, 10 mf., 35 V., C9,
C19;

One mica condenser, 100 mmf., C6;

Two mica condensers, 250 mmf., C7, C8:

One mica condenser, 500 mmf., Cl1;

Two electrulytic condensers,8mf., 450 V.,C17,C18:

One Meissner chassis kit, 7 x 11 x 2 ins., Na.
18216 ;

One power transformer: primary 110 V., 650 V.
secondary C.T., 50 ma. 6.3 V. secondary at
2 A, 5 V. secondary at 2 A, PT;

One dynamic speaker with output transformer
for 6F6 tube, 1,500-chm field:

One 4-prong speaker socket ;

One 4-prong speaker plug;

One A.C. line cord and plug;

One antenna-ground terminal strip;

Three metal tube grid clips and tube shields;

Two 6,3-V. pilot lights;

Three 3-terminal tie lugs;

Two 2-terminal tie lugs;

Machine screws, wire, soldering lugs. etc.

CONDENSERS IN AUTO-
RADIO NOISE ELIMINATION

{Continued from page 724)

is quickly and simply installed by slipping the
slotted bracket under a loosened nut.

These necessary adjuncts to efficient auto-radio
installation work have received a warm welcome
because of their ease of installation, dependability,
and very low cost.

This article hag been prepared from data gup-
plicd by courtesy of Cornell-Dubilier Corporation.

INTERNATIONAL
RADIO REVIEW

(Continued from page 729)

baffles” this unit depends on lengthening the path
of the back wave sufficiently to prevent cancella-
tion of the low notes.

The inside of a box-type baffle as shown in
Fig. 3, is equipped with a number of wooden
partitions having two shapes, the two types
being alternated. The first type of partition has
openings on the 4 sides, while the second type
has a square hole in the center. This causes the
sounds to be first spread through the 4 openings
at the sides of the baffle and then compressed
into a comparatively small, square opening. etc.
As shown in the sketch, this increases the over-all
length of the baffle to a size corresponding to
one of very large size (of the usual box or flat
type). In addition, the alternate spreading and
compressing of the waves causes a cancellation
of the back waves, right inside the baffle. The
latter action can be accentuated by covering the
partitions with rock wool or other sound-absorb-
ing material.

WORLD'S SMALLEST
45V. "B" BATTERY!

{Continued from page 733)

familiar, as compared to the usual round eell,
has uniform output as Fig. 2 shows. (The
sudden drop in output of the round cell starts
when the zinc casc begins to be eaten through.)

As would be expected, the service capacity
of the battery is small. The current required by
the midget radio transmitter is but a few
milliamperes and that only for the intermittent
fractions of a second when the signal is sent
out. That the capacity is sufficient for the pur-
pose is shown by the fact that signals have
been received for periods of over 2 hours and
from altitudes up to 15 miles. Tests show that
when discharged through a resistance of 10,000
ohms continuously, the battery will give R0 min-
utes service down to 34 V. and 225 minutes
service down to 24 V.

Thig artiele has been prepared from date sup-
plied by courtesy of National Carbon Co. Inc.

ORSMA MEMBERS' FORUM

(Continued from page 7T40)

for a "few cheap radio firms.” None of the
large manufacturers will use them. The trouble
is when one makes an analyzer for modern Aus-
tralian conditions it has to have R sockets: one,
each, 4-pin, b-pin, 6-pin, 7-pin large, T-pin small,
octal 8-pin, P side contact, V side contact. The
P has 8 contacts and the V, 5. One also gets
similarly mixed up in attempting to use the
adapters, too.

C. S. SimmoNs,

53 Harold St..

Matraville, Sudney,

Australia
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OH BOY .... JUST
WHAT | WANTED TO

l THREE MONTHS’

F RE[ SUBSCRIPTION TO

SYLVANIA NEWS!

Thousands of service men, from coast to
coast, have been using Sylvania News*
daily . . . not merely to find out what’s
going on in radio-service, but to earn
extra money, through knowing their job
better! That’s why we’re making this
special FREE offer — for a limited time
only. We want you to start using Syl-
vania NEWS as a real business-getter—a
genuine profit-maker — just as soon as
possible!

You’ll get many a technical tip from
every issue. You'll find yourself remem-
bering some little hint on your very next
job. And the sooner you start receiving
Sylvania NEWS, the sooner you'll start
using it on many of the calls you make!

QUICK ! MAIL FREE-OFFER COUPON

It costs you nothing but a three-cent
stamp to take advantage of this offer.
Tear out the coupon below. Fill in (print
plainly, please) and mail it to us. You'll
start receiving Sylvania News and the
“Technical Section’ insert with the very
next issue!

*Sylvania News is the official ‘‘house
magazine'’ of Hygrade Sylvania Cor-
poration, Emporium, Pa.

SYLVANIA

The Set-Tested Radie Tube

e

HYGRADE SYLVANIA CDRP.
Emporium, Pa. RC.67
Pleaxe send without obligation a FREE 3-months
subseription to_''Sylvania News.”' 1 am (check belov)
Fxpetimenter [0 Amatear [J Call _ Rervicemun (J
Embloyed by deater [J tndependent OO
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For Sound Trucks

j=———=The U.S.E. Type—

20-E Amplifier

Operates ont car battery or 110 volts
n.c.

20 Watts output. Dual mike input,
Eleetricseye Monitor,

U.SE’s 16-page catalog lists
complete Sound Truck Svstems us-
ing the 20.E Amplifier.

new

Write for Catalog No. 107
and proposition,

United Sound
Engineering Co.

Manufacturers of Electronic
Equipment

2239 University Ave.

St. Paul, Minnesota

ILicenned by arrangement with K R PI. under
patenrs ouned and controlled by A, T. & T. and
Weatern Flee. Co., lue.
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PHONE PLUGS-IN LIKE A

LAMP!

{Continucd from page 737)

the A.C.-D.C. type. and may be used on 110 V,,
or, with the proper adabter, on 220 V. systems,
The power supply consists of a 25Z5 hall-wave
rectifier, V4, and the usual single choke and
dual-scction econdenser. A ballast resistor, V5,
serves as the heater-cireuit dropping resistor.
Tube V1 acts as an A.F. amplifier at all times,
while V2 is the power amplifier for reception
and the modulator for transmission. Tube V3
acts as an oscillator for transmission, and as the
detector for reception.

The shift from *talk” to “listen' is accom-
plished easily and rapidly by manipulation of the
changeover switch, Pressing a button on the
control panel, with the changeover switch in
the ‘‘talk” position, sends an audio tone for
signalling when the *“callee” is beyond voice
range. The volume control limits only the
strength of the conversation at the receiving
emnd or when the changeover switch is in the
“listen” position.

SERVICING DATA

A simple test to determine if the instruments
are in proper condition is the following one:
plug both units into the same line outlet and
. set .them on & table facing each other; with
both warmed up and in the *listen” position,
operate eanch key switch to the *“talk”™ position
in turn, A loud audio howl should be heard due
to the proximity, (On D,C. circuits, try re-
versing the line-plug in its socket.)

A line-matching adjustment is provided and
is reached through the bottom of the case, Re-
move the natural-ecolor cork plug and insert a
serewdriver. Adjust this screw of each instru-
ment when it is in the *‘receive” position and a
signal is coming from the remote station or
normal backKround noise is heard. This adjust-
ment should not be made unless reception is
poor.

In certain types of wiring installations, such

as the 3-wire 110-220 V. lines, the 2 instruments
may be plugged in on different sides of the
wiring system. The usual indication of this
condition is lack of volume. Trouble of a similar
nature may be expericneed on 4-wire 3-phase
systems. Fused condensers to conneet across the
varivus  “hot” sides of the wiring system,
that fit into the ruceway of the outlet box, are
avuilable for completing the R.F. path so that
proper operation may be had no matter which
particular circuit is used. (See detail illustra-
tivns A and B.)

In sume cases, the use of an electrical appli-
ance in the same socket as that used for com-
munication may result in poor or noisy recep-
tion. For such cases, an appliance plug (known
as the type LP impedance abpliance plug) is
available, which is inscrted between the appli-
ance and the socket. Another type of filter
(known as the type SB signal and noise line
blocker) is also available for use when the
line noise comes from some source remote from
the location of the communication system. This
unit is cut into the line in the fuse box, and
grounds the interference. (Sce details C, D and
E.)

A 3-tip-jack strip is found on the rear of
the case, one side marked “IN" and one “OUT,”
A pair of headphones equipped with individual
volume-control potentiometer may be plugged
into the “OUT” side for privite reception or
where the listener-in is hard-of-hearing; or, an
amplifier may be used to raise the output so
that it may be heard a considerable distance
from the unit or above local noise. The *“IN"*
tip-jacks are for the use of a magnetic-type
phono pickup or a radio receiver, the output of
which may then be sent to the other remote
points over the carrier system.

If the system is set-up between adjacent rooms
a communicating door being left open may
result in audio feedbuck and consequent howling.

VUSE PANEL CUTOUT BOX lrlsg((n'cc'&o&\:ﬁwwﬂ PANEL CUTOUT BOX — {t‘edu“l“ﬂ' the ”ullng of

910 u 2 1B ns SWITCH I P n 2 SWITCH l mgu:g utl:lw contro m;iy

1oy 2 L+-nov ) 4 g HBY “{ / [?- cientl toml'eﬂl""dt : the
oy A I e { o y eliminate the
FUsEE TK L Ix x : Pled™ T Y T LU need of closing the door,
W 110 [ | B —[ruse [200v Used on a D.C. cir-
\' '. o i 75 + ~\» cuit in the same room

L nov i | [ L 3 L L e while a D.C. radio re-
AL l'4 I"{ ) Loy | Ay xf x :{ A ceiver is in use may re-
FUSE 5 11ev ey sult in peoor operation.

.‘fﬂp:.—t:—..!zy = | S A - The remedy ispto turn
hetcadon * xoule T O e MR V2 T E 86 S0, WieR|  off the radio set or else
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Condenser connections for condenser feed in 3-wire and 4-wire systems.

mentioned type L.P im-
pedance appliance plug.
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“impedance appliance plug"”

in 3- and 4-wlre sysfems.

As a final note be
sure that all sockets,
fuses, etc., in the cir-
cuit are in good condi-
tion, so that no noise
will come from these
sources,

Our Information Bur-
ean will gladly supply
manunfacturers’ names
and addresses of any
itema  mentioned  in
RADIO-CRAFT. Please
enclose a stamped and
self-addressed envelope.

C=LINE- IMPEDANCE MATCHING
CONDENSER

The under-chassis view of the device. The front
panel shows the "falk-listen’® switch and volume
control.

Please Say That You Saw It in Rap1o-CrAFT
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" TALK-
JLISTEN
[SWITCH

The rear-chassis view. Note the '‘talk-listen’' switch.
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HOW TO USE V.-T. VOLT-
METERS IN RADIO AND P.A.
SERVICING

{Continued from page 734)

for

there were none of the causes of erronecus
readings described above.

To secure the value of this potential, the volt-
meter tube grid should be connected to the
cathode of the tube and the other free terminal
at the end of the test probe unit housing the
vacuum-tube voltmeter. connected to the point
where the grid makes its return to the A.V.C.
cireuit.

As the attenuation of the R.F. signal-generator
output is changed, there should be a correspond-
ing change in the voltage indicated on the
vacuum-tube voltmeter. Greater input signal
to the receiver will cause a corresponding in-
crease in A.V.C. voltage developed if the cireuit
is functioning properly. The increase in voltage
means a higher bias, thus having a tendency to
hold the voltage input to the detector grid uni-
form over considerable range of R.F. signal
input voltages,

Thus if the A.V.C.
a change in the input signal, over usual limits,
all ecomponents of the circuit should be scruti-
nized, particularly resistors and bypass conden-
Bers.

CONDENSER LEAKAGE RESISTANCE

With the ordinary voltmeter or milliammeter,
it is very difficult to obtain an accurate de-
termination of the insulation resistance of paper
condensers, due tu the high value of resistance
which appears betwéen the terminals of a unit
in good condition. The fundamental circuit for
this test is shown in Fig. 4 and it will be noted
that the resistance Rl is the leakage resistance
between the terminals of the condenser.

If & fixed resistor, R2 of 1 megohm resistance
is used and n potential E of 350 V. is applied
to the circuit, the condenser will be charged to
its full capacity within a few seconds after
application of the voltage. When the condenser
has become completely charged. a small current
will continue to flow through the circuit due to
the insulation resistance Rl thus eausing a
voltage drop across the resistance R2.

If we measure this voltage drop with the
vacuunm-tube voltmeter and find it to be 1 V. for
example, then it i- apparent that the other 340
V. drop must be across the insulation resistance
of the condenser R1. Knowing that the resistor
R2 i3 1 meg., we may then readily determine
that the insulation resistance of the condenser
denoted by R1, i~ 349 megs. We may then

(E—e) R2
formulate the equation Rl = ——
e

The insulation resistance of mica and paper
condenser should lLe inversely proportional to
the capacity. Thus a 1 mf. condenser will have
ten times the insulatiun resistance a 10 mf.
condenser will have of the same tyne. Therefore.
in order to intelligently compare results of this
type of measurement, we must express our
answer in terms of megohm-mfs. This auantity
will then be the same for condensers of different
sizes. A good condenser of mica or paper insula-
tion would have an insulation resistance in the
neighborhood of 450 meg. mfs., meaning that
for a capacity of 1 mf, a condenser shonld have
450 megs. of leakage resistance between the
terminals. Likewise¢, i condenser of .1 mf. should
have 4.500 megs. leakage resistance.

Care should be taken to determine if the cun-
denser is leaky or shorted before making this
test for if the comdenszer was shorted then the
total voltage of 350 V. would appear across the
resistor R1, thus eansing damage to the vacuumn-
tube voltmeter. The usual continuity test will
determine this fact.

This article hag boen prepured from data sup-
plied by courtesy of Clough-Brengle Co.

1937

voltage does not vary with |

S TORNE BT

WORLD'S LARGEST EXCLUSIVE MANUFACTURERS
OF CONDENSERS FOR MORE THAM 27 TEARS

o MICA » DYMANOL + PAPFER = WET & DRY ELECTROLYTIC
~CORNELL - DUBILIER CORPORATION

.CONDENSERS FOR EVERY AMATEUR AND BROADCASTING STATION REQUIREMENT |
3 i R

FLAINFIELD

= MEW JERZEY

w\

i o Lt
Sy )
JI-. \'\

Simply plug into electric outlet—
it's WIRELESS! Voice is repro-
duced with radio-like quality—vol-
ume is more than ample—musical
note replaces buzzer calll For the
most simple, efficient and economi-
cal two-way communication system,
Wireless-phone is the logical an-
swer |

TWO-WAY instant COMMUNICATION
WIRELESS-PHONE NOW in Kit Form!

Build the WIRELESS-PHONE! Fool-proof design
~——complete instructions—holes drilled in chassis
and cabinet. You can’t go wrong! Build it in a
few hours!

Kit of parts, per unit chassis WP-T1 ... ... c..ciiiaen.n .95

Kit of Sylvanla tubes, (1-6Cé, 2435 IZSZS) Wpl2 . 2.82

Cabinet WP i e 2.18
Total o e iiesaiiaae $13.95

Complete Wureless-phone kit [two units)—nothing

Else to buy WP.I0 .. ... . .. ... .. ... .. e e $27.50

Wires and festad—ex?ra—-per unit e .00

‘ARROW RADIO, INC.
82 Cortlandt Street New York, N. Y.

1
i
i
J
I
E:

SPECIAL CONDENSER OFFER
TO RADIO MEN!Y

Wo want every radio man to prote conclusively to him
seif the many advantages to he feund in TLLINOIS
DRY FIETROLYTIC & PAPER CONDENSERS.
Nkilled cngineering and the finest of materials hive
been combined 1o produre a Guality Hie of cotdensers
at Jower cust, ALl ILIANOIS CONDEXNSERS are
designed to withstand temberature oxtremes. hamldity
ant eliminato costiy  re-servieing. Every ILLINOIS
CUNDENSER is unconditionally snaranteed for a perlod
of enc year! In order to brove thelr worth, we will for
a llmited time oniy, send post-paid our standard small
size 8 MFD, 600 peak vollake condenser. upon recelnt
of your jobber's name and address. and 15e in stamps
or coin to cover cost of handling. ete. Sexdl for your
trial enndenser taxdlay and reeclve jllusirated catalog
sheet and price Mst, Trial offer ends June 10th.

ILLINOIS CONDENSER COMPANY

Fig. 4. Fundamerdal circuit of condenser leakage fest.| 3252 WEST NORTH AVENUE
Plcase Say That You Sqw It in RADIO-CRAFT

CHICAGO. ILLINOIS

www americanradiohistorv com

ARROW RADIO, INC.,
82 Cortlandt St., New York. N. Y.

CH heek
Rush W lrelu\-plnme

Enclosed
tor $3.00.
Kit No,

Please il meney  order
t Balance—C. O D).

Nume

Address

City
| 3 8 1 % 1 3 8 1 B 3 ¢ 0 B

FRrREE!

HAMMARLUND
25th YEAR

RADIO CATALOG

The most complete catalog ever pub-
lished with special illustrations,
drawings, curves and a complete
description of the famous 16 tube
“Super-Pro.,”” Write Dept. RC-6-37.

HAMMARLUND MFG. CO., INC.
424-438 West 33rd Street, New York
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The First Two Installments

THE OFFICIAL RADIO SERVICE MANUAL

OF

Over1,800 Pages

— R —_—
v

\

AN,

L
[} ¥/ //{/,//,/Z

VOLUME 7
OFFICIAL
RADIO
SERVICE
MAMNUAL

VOLUME 7 OF

ARE N

OW READY!

ILANS for publishing Volume 7 of the OFFICIAL RADIO SERVICE MANUAL are vastly

different from methods of preceding years. S0 many new ideas and radical changes are being
incarporated that this project opens a “new era” in procedure of radio book publishing,
Practically every one of the fifteen outstanding features in our new plan will interest you and
make you enthusiastic about the new Gernshack MANUAL. No other radio publisher has ever
dared to make such innovations as we plan for Volume 7—nor has any one attempted to bring
to radic men such complete, authentic service data so quickly.
Our new payment plan, outlined in the coupon below, makes it convenient for every radio man
in the couniry to own Volume 7 of the OFFICIAL RADIO SERVICE MANUAL.

"?’Zﬂfﬂ? J&%Mz‘gd /éf’f"ie 4][&”5&!% o j:ig,j n f*"ffj‘é«;fﬁ?:g?fizd‘/

HERE ARE THE

FEATURES OF THE GERNSBACK

OFFICIAL RADIO SERYICE MANUAL (Yolume 7)

PUBLISHED SIMILARLY TO A MAGAZINE

The OFFICIAL RADIO SERVICE MANUAL (Velome
T owill be published in twelve installinents —one install-
ment will e malled every munth to subscribers.

DEFERRED PAYMENT PLAN

This new Manual will e sold on the deferred payment
plan, tamplete dletails of this *"pay-as-you-vompile-your-
manual”™ plan appears in coubtn below,

150 PAGES OF SERVICE DATA

15 sent o you every anonth. Farh installment will
never he less than 158 throughout the year,

IN A YEAR YOU HAVE AN OFFICIAL RADIO
SERVIGE MANUAL OF OVER 1,800 PAGES—

The total amount  of serviee data which you have
receited during the year cxceeds any other service Ruide
published.

CUMULATIVE INDEX EACH MONTH

The index accomnbanying the flrst installnent lists
all sets which appear it that section: the index malled
with (he second  installment lMsts sets apbearing in
bath the first and second installments, and 50 on. You
ali~eand th evipus index und use the new ohe furnlshed
with euch allment. \With the tinal, twelfth install-
ment, the Master Index which you recelve wlll vover,
wt only the set data you recelved during the entire
svar's monthly  service (which constitutes Volume 7

il
but, in wddition, the sets listed in every GERNSRACK
OFFICLIAL RADIO SERVIUE MANUAL slnce 1931,

OVER 3,000 ILLUSTRATIONS

The largest compilation of comblrte wiring diagrams.
schiematies and vharts ever Included in a single volume
of any radlo serviee Mauual,

OVER 1,200 MANUFACTURED RECEIVERS

More uirinr and schematic and other servicing diagrams
will be included in Velume 7 than in any other Manual.
t least 1.200 manufactured sets will be covered.

ALL FRESH MATERIALS—NO REHASH

And, mest Impartanl, there will be no dubliation of
any material. In Volume 7 you will flnd material which
has never abbeared previvusly In the first six velumes.

MANY 1938 MODELS TO BE INCLUDED

At the end of a year's service (12 months), subscrib-
ers reeeive service data dnd diakrats on jnany advanee
1938 nxlels, This material would ordinarily anpear in
the 1939 Edition of the MANUAL.

YOU REGEIVE NEW, TIMELY
SERVICE DATA EACH MONTH

This hew Dlan betmits ¥0u to have in your possession
serviee data Jusr used.  Previously, the m ial was
a year ohi or n when (1 reached you. Se dauts
on older reteivers hever befors published W any other
of the Gern-back Manuals, will be included in Volume 7.

COMPLETE SERVICE DATA

This data ineludes valuable information as 1. F. peaks,
aperating voltages, alignment [rocedure, chassis and tube
siwket layouts, vilue. of emnponents, iists of barts, and
other vitally Importunt servive hints.

SERVIGE DATA AND DIAGRAMS
NOT LISTED ELSEWHERE

A conslderably large portion of the data appearing in
the monthly instaliments will not be found In any ather
radio service Manual ., . at least not for some time to
come. This is an outstanding advantage of this new plan,

SIMPLE TO INSERT EACH INSTALLMENT

You fiterally “‘stap’ them in . . ., one installment on
1op of the other . . , without any fuss of arranging the
pages numerically, alphabetically  of othersie. You
merely open the bhinder aml. with sae slngle motion.
slip the vntire group of puges uver the steel binding
[nts. You don’t remove the papes thersafter, they stay
in the binder for good. We've done all the filing work
for you. . . . That's all there is to it! The shecially
combiled rumulative tudex (which you recelie with each
installiaenty  dves the rest, This dndex shows at a
glance where any redulred information can bLe found.

EQUIVALENT TO TWO
REGULAR SERVICE MANUALS

shiee the sets covered are thase manufactured daring the
latter Lart of 1936, all in 1937 and man¥ in ecarly 193x.
The second year (starting April, 1938 of this monlhly
service will beBin with sets manufactured during 1938,

RADCRAFT PUBLICATIONS, INC., 99 Hudson St., New York, N.Y.

RADCRAFT PUBLICATIONS, INC., 99 Hudson Street, New York, N. Y,
Please enroll me as a subscriber to Volume 7 of the OFFICIAL RADIO SERVICE MANUAL, 1 have marked below the nlan which I prefer.

PLAN NO. 1
I cneluse  $lnng
which semd me immediately, FREE

OF CIHARGE. a heavy, stift binder,
and send me thereafter for twelve con-

1937, regalarly once a_ fionth, an aver-
age of 150 pages of Volume 7 of 1t

OFFICIAL HADIO SERVICE N.
1"Al,. These pages can be immmliately
tiled into the biad Both the binder
aml the manthiy s are _mailed to
me POSTAGE IPREPAID. Total eou:

NAME ..

twelve (uasecutive months. an average
of 150 pafes of Volume 7 of the OFFI- and twelfth Installments will he (e
RADIO SERVICE MANUAL
At the end of cach three-month period You prepay shipplng charge- on all
hill me for $2.50 making the total cost

$10.00. THIS PIE:AN SAVES ME for the wear's service $11.00. THIS
$2.00. PLAN SAVES ME §1.00.

ClAL

PLAN NO. 2

herewith,  for D I checlose $3.50 herewith, for which 1 pay nothing in
send me immedistely, ¥REE OF
CHARGE, a heavy, stiff himler. and

Mare
e ninn R chEmarh s :gnd];r:l;; thereafter commeneing March

regularly onee a month for fow cents  for

Please Say That You Saw It in Raplo-CRAFT
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advance. Fach I owant  the

month an average of 140 pages of . st .
Volume 7 of the OFFICTAL RADIO Lt (19 L0 4L HERIT
SERVICE MANUAL will e (dellvered
to me. 1 quay postman $L.2n plus a
chirtes  each
The clevetith

C.0.h,
month fer ten months.

livered to me FREE OF CHARGE.

installments mailed to me. With the
tenth Installment send me FREE OF
CHARGE a heavs. stiff binder.

PLLAN NO. 3
binder sent

and will pay postman a total of
§2.40 plu. a few ecents for CL0OD,
charges and $1.20 per month for
clght con.ocutive months there-
after. Under this plan, the tenth,
eleventh and twelfth installments
are delivered 10 me FREE OF
CHARGE. TOTAL (ORT UN-
DER THIS PLAN 812.00.

cvieenSTATE
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A MODERN LATHE IN THE RADIO SHOP

ADIO men cverywhere recognize the ime

portance of the lathe as an all-purpuse mae
chine. A few of the many jubs its huandles:
Winding coils and transformers; turping small
parts, such as, knobs, shafts, and special screws ;
making service tools, microphones, and dies for
special stumpings, The televizion enthusinst finds
the lathe especially useful in Jaying out mount-
ing dizes and making the various mechanical
parts. Equipped with several earcefully chosen
attachments, a back-geared, serew-cutting lathe
is almost a complete shop in itself,

Continual improvements in late design  and
construction have resulted in increased accuracy
and convenience for the radio man. The windinge
of coils and transformers is one example. Notice
in this illustration that a simple puide has been
monunted in place of the toul post on the com-
pound rest. The sct-up, announced recently by
the Atlas Press Company, hax made coil winding
a simple job and is being aceepted enthusiastically
by all brunches of the electrical field.

The lutest lathe book, “Manual of Lathe Oper-
ation.” released in March by the Atlas Engineer-
ing Department, should find a place in every
radio shup. One series of tables in this manual
shows in dctail the proper gear sct-ups for
winding with magnet wire in lirown & Sharpe
waures between 12 and 40, using hare wire or
any of the following insulations: single cotton,
double ecotton, single silk, double silk, enamel,
silk enamel, and cotton enamel. Other tables in-
clude gear duta to obtain proper carriage feeds
for =pring making, wire wrapping, and coil
winding with steel and iron wire in the follow-
ing gaupes: American Steel and Iron Company,
musie wire, American or B. & S., and Washburn
and Moen.

The 1937 Atlas Catalog gives complete de-
tails on the new Atlas metal working Jathes and
attachments for performing the extremely deli-
cate aml intricate machining required in the
radio =hop of today. Thiz catalog will be sent
free on request to Radio-Craft. Ask for Nao.
1366A.

THE LATEST RADIO EQUIPMENT

{Continued from page 736)

REPLACEMENT.VIBRATOR
KIT {1360)

COMPACT kit containing one, each, of the

3 types of vibrators used in PPhileo sets and
a Phileo replacement for Majestic models 66 gnd
116 car-radio sets. States the manufacturer:
“With nearly 3,000,000 Philea auto-radio sets
in use, the ecompany sees a potential vibrator
replacement  busxiness of about $10,000,000 a
year, plus a sibstantial replacement of vibra-
tors of other mgkes, Vibrators, it was found,
have an average life of one wear. Vibrator re-
placement iz 4 ‘elean’ business, free of all
labor costs. since replacement is accomplished
almost instantly, This business is expanding at
the rate of 1,000,000 sets a veur, a fact which
not only assures a continuance of the market
but alsu a cons untly inereasing one.”

ADJUSTABLE FLOOR STAND (I361)
(Atlas Sound Corporation)
LIGHT-WEIGHT portable baffle stand
which can be raised to a height of % ft.
und weighs only 11 b=, is offered for % and 12
in. speakers. The stand is finished in bright
silver and black lacquer and is fitted with
rubber feet.

VOLT-OHMMETER (1362)
{Elgin Precise Instrument Co.)
HIS small multimeter having ranges of 0.3,
50, 500 and 1,000 volts; 0-1 milliumpere ; 14-500
ohms, and 200 ohms—0.5-meg., has a sensitivity
of 1,000 ohms per volt. It eontains the ohmmeter
batteries and is ruggedly constructed.

LIGHT-SENSITIVE CELL

(1363)
(General Electric Co.)
NEW photo-sensitive
consisting of a  layer

cell
of

steel plate and having o negli-
gible time lag with »n unusually
wide frequency characteristic has
been introduced. Since the cell ix
of the =elf generating type it is
particularly applicable to lizht
measurement and similar uses.

3 P

e

Left. A portable baffle stand which

is rugged and attractive (1341).

Center. A portable volt-chmmeter
for the practical man (1362).

Please Say That Yow Saw H i

Above. The new selenium photo-cell.

www americanradiohistorv com

selenium deposited on a smali |
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MODEL
1200-A

52187

DEALER
PRICE

TODAY'S MOST POPULAR

VOLT-OHM-MILLIAMMETER

L Separate A.C. and D.C. Instrus
ment Movements,

® Tiling Feature for More Accur-

ate Reading.
27 Aceuracy hoth A.C. and D.C.

Ol Scales Separately Adjusted
to Zero,

Low Loss Switch {Contact Error
on Milliwmperes Less than 1450)
{No Contact Error on Voltage
Measurements)

® \[e1al Case with Black Wrinkle

Finish.
Hodel 1200-4 scales read as fol-
lows: D.C. 10-50-250-500-1000 volia

at 2,000 ohms per volt; 1-10-50-250
M.A.: Low ohms backup cirenit .5
to 500; 1500 ohims. 1.5 and 3 Meg-
ohms. A.C. 10-50-250-500-1000 volts,
Contains 2215 and 14 volt Dbat-
teries,

Net Price to Dealers S21.67
A TRIPLETT MASTER UNIT

One of a series of eco-related single unit
testers; made in standard sizes; the most
cconomical method vet devised for com-
| pletely equipping the all-around radio

[ serviee shop with high quality instroments,

B
e RI ]
3} Precision 1
LECTRICAL INSTRUMENTS

T

| ===

-'-..-------------------------]
8 B

1 The Triplett Eleetrical Instrument Co.
A n
: 166 lHarmen Ave., Blufften, Ohio n
g Withat obdigatlon please send me more infurni n
ll n O Model 1200-N O T am also interested | !

[ ]

1]
: i
H 1
Nume ']
: "
g Mhin . . 10000 oanoas n
H 1]
g i .. . Ntat |
'--------------------------h"

Ranio-Crarr


www.americanradiohistory.com

..

758

SUCCESSFUL (A

PERFORMANCE.. DESIGDN..
CONSTRUCTION..SALES..

say leading PA. men

"AFFER“-E vELcucln

ACHIEVES
UNIQUE RECORD
IN ACTUAL USE

‘Tcatu‘a‘ny %o

1, Oulput increased 6 DB.
&, Triple shulded—agauul all Rl" ar
ghetic fields. Y g

hum pickup.

3. Eliminztes feedback troubles,

. Excelleni for closs talking and dis-
tant pickup.

5. A tically desi d to eliminat
any possibility of cavity resonance.

i&. Fitted with switch and cable clamp.

NEW! MODELS RBHn (High Impedonce). RBMn (200
ohms). with Cabkle Connector and Switch.. — . . _ -
$42.00 LIST ||
NEW! MODELS RBSn. RSHn. sireamline: shightly lower
oulpul and frequency 1ange than above. with swilch
ORlY e o o e —m - - - - --$32.00 LIST
Models RAL (200 ohm-) RAH (2000 ohms). Built to Am.
perite standards: No peaks. Flal respease. Triple
shielded. Shock ub‘orbor Swivel brackele @ - m e o o
$22.00 LIST
Finishes: All microphones have the new standard Gun.
melal Finish, Available in Chrome. extra. $1.00 List.

FREE: WINDOW DECAL, odvonininquou.r SOUND
SERVICE. Four<olor design. 5% x 9%, Write for it now.

Cobte Addrass:  Alkem Naw Yook

AMPER’TEG 61 SROADWAY NEW YORK

HEOBEAM 0SCILLOSCOPE

Makes HIGH

FIDELITY easy—

helps modernize old
equipment.

Sclf-contained  powsr
supply, sweep system,
high gain  amplifier
and calibraled input,

By atinching just one prod, as illustrated above, you are
ready fo check every part of your andio system. Hefore
your eyes—as plain as daylighi—is an image of soumi—a
frue story of lhe fidelity of your amplifier. so simple cven
the less technical layman undcrsunds Now It Is vasy to
Aadjinst 1he pHate and grid loads of the 2

stage can pariray a clear 11G11 l"l!l'll Y 1one on the full
4% calibrated srrﬂ.-\ of lne Nl-Oll SAM. The image [l
contrasi—oranke and lilac R gee every detail of hum
and distortlon, The hh()lll-i\ 1 OSCILL.OSCOIE comes com*
Diete with tubes and ready to oberate. Full satisfaction
guaranieed or money back. $40.00 nct.

SUNDT ENGINEERING COMPANY
(Affiliate of Littelfuse FLaboratorics)
4276 LINCOLN AVE. CHICAGO. iLL.

For Professional Servicemen

RS1 advancad home-study training ln Radie
Service and Public Address work is the
‘“Key"” to Successful Servicing, It gives you :If
the latest instruction on what goes into

modern receivers, and basic knowledge of
how complex circults work. It familiarizes
you with various types of vacuum tyubes.
it gives You the ability to orogress from
the ‘*‘methanic™ stage to that of an expert |
specialist. Get alli details In Free Book!

RADIO SERVICE
INSTITUTE (Dept. RE-6)
3308-14th St . W, WASK. D, C.

WRITE TODAY FOR

FREE BOOK

RADIO-CRAFT for

ACOUSTICS FOR THE

JUNE, 1937

PRACTICAL P.A. MAN

(Continued from page 724)

tend to reflect a greater portion of the sound
that strikes them. In some cases this reflected
sound will get back into the microphone and
“‘howling”’ may again be produced. The reflected
sound waves will also reach the cars of the
audience. 1f the total distance the reflected sound
waves travel before reaching the ear is 60 ft.
greater than the distance of the direct sound.
an echo will be heard !

When the sound vibrationa reflect back and
forth hetween various hard surfaces, there is a
mingling of the reflected sound with the original
sound. This causes sounds of certain frequencies
to continue to be heard (to reverberate) for a
certain length of time after the original sound
source has ceased to produce them. This condi-
tion (reverberation) if it exists to too great an
extent, makes the original sound unintelligible.
The time required for sound to die out after
the source of sound ceases is called “time of
reverberation.”” We should have as much of this
reverberation as possible without interfering
with articulate sound (intelligibility). The per-
missible time of reverberation for various size
rooms is given in the following Table I, com-
piled by Prof. F. R. Watson.

TABLE 1
OPTIMUM PERIODS OF REVERBERATION

Cubic Feet

Below 7,000 -..vvocvenneas .
7,000 to 20,000 ...............
20,000 to 45,000 ...............
45.000 to 85,000 ............. .
£6.000 to 145,000 ..............
145,000 to 225,000 .
226,000 to 830,000 ............
830,000 to 465,000 ........ o
465,000 to 630,000 ,............
630,000 to 835000 .............
835,000 to 1,100,000 ...........

The various factors involved and their bearing

upon “time of reverberation” is e¢xpressed in
05V1

Sabine's formula: T equals . (Where
A

T equals time of reverberation in seconds, V
equals volume of room in cubic feet, and A
equals total number of absorption units in room) :
A is obtained by totaling the absorption units
of all materials in the room. and then measuring
the sauare footage of all the materials employed
in the surface construction of the room and
multiplying the resulting figures by their re-
spective coefficients of absorption.

These coefficients of sound absorption have
been determined for practically all materials, and
each square foot is rated by comparison with
one square foot of open window space. which
is accepted as 100 per cent absorptive, and
therefore, has a coefficient of unity or 1.00. Thus
if a saquare foot of curtain material absorbs %
as much sound as 1 square ft. of open window,
the coefficient of absorption of the curtain is
said to be 0.75. Table Il gives the coefficient of
absorption units of different materials and in-
dividual ohjects at a standard pitch of 512 vibra-
tions per secand.

This table is compiled from information con-
tained in the published works of Professor Wal-
lace C. Sabine, Professor F. R. Watson, and the
Bureau of Standards. (This table is more up-to-
date than those previously published in Radio-
Craft.—Editor) It is customary to subtract the
absorption factor of the chair from that of a
person to obtain the net absorption units brought
in by each person. This is because the person
covers the chair when seated. It is also assumed
that the chair covers three-fourths of the floor
space it occupies. It is evident that the size of an
audience will affect the time of reverberation:
therefore, T should be calculated for conditions
such as (1) emply, (2) Vi-full, and (3) full.

Then by transposing Sabine’'s formula and
solving for A, we find the total number of ab-
sorption units reauired. Subtracting the actual
number of absorption units from the required
number, we obtain the number that must be
added for ideal conditions.

The installation man must keep in mind that
the essential parts of a P A. system must be
properly matched with each other. When the
loudspeakers are close to the amplifier, low.
impedance output windings should connect to
voice coils of equal impedances. If two or more
speakers are fed by one output winding their

Pleage Say That You Saw It in RADIO-CRAFT
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combined impedance should equal the impedance
of the winding,

When reproducers are located more than 50 ft.
from the amplifier: (1) they should be fed with
a transmission line of about 500 ohms impedance ;
(2) the line should be fed with an impedance of
500 ohms; and. (3} the speakers should contain
impedance-matching transformers with primary
impedance of guch value that their combined im-
pedance will offer a 500-ohm load to the trans-
mission line.

An efficient P.A. system should have some
form of volume indirator, the best type being a
V.-T. voltmeter calibrated in decibels and con-
nected into the circuit immediately following the
mixer panel. This is very essential if the repro-
ducers are not within hearing range of the
operator. A monitor panel should be used to
give the operator an indication of the quality
of the amplified sound at all times,

The field of P.A. work, involving the (a) re-
production, (b) amplification, (¢) direction, and
(d) control of sound, provides one of the most
profitable branches of work for men who possess
a thorough knowledge of acoustics and sound
equipment.

The subjects described in this article cover but
a few of the many interesting phases of P.A,
systems which are proven and tested by students
in their daily work in the Chicago shop of a
well-known electrical and radio school.

TABLE 11

SOUND ABSORBING COEFFICIENTS FOR
PITCH OF 512 V.P.S.*

Coefl.
Material per
Sq. Ft,
Open Window ..... 000006090090000006add , 1.00
Acoustex, 1 in. thick ............viuvunn 0.37
Balsam Wool—bare, 1 in. thlck. 26-1bs.
per sq. ft. ... ..., 0.44
Brick Wall—plain, set in plaster ......... 0.052
—npainted ..... 0090000900899000 0.017
—plain, set in cement ......... 0.025
—unlined .............. 0.15 to 0.20
Carpets —lined with thin padding 0.20 to 0.30
—lined %-in. ozite felt ........ . 0.2
Celotex—unperforated %-in. thieck ........ 0.20
Acousti-Celotex—iype BB, painted or un-
painted. 134 ins, thick «................ 0.70
Cork Tile ...... 000900000000099000000a00 0.06
Flaxlinum Acoustic Tlle—-%-m thick, with
metal screen ....... 0000000009300 003 ..o 0,42
Cement—top dressing on concrete ........ 0.023
Concrete ..........000.t. DD000U00000000a0 0.01%
Cocon Maums:—lmed .................... 0.17
Curtains—cretonne ................ ..., v 015
~—chenille ...................... . 0.23
—velour, heavy folds ............ 0.53
—hung straight, against wall 0.10

-—cotton fabric, 10 ozs. per sq. yd 0.11
Draperies—velour, hung same way, 1% ozs.

per sq. ¥ard ... ... ... ey 0.33

Felt—all hair. 1 in. thick, 75 Ibs, per Su ft. 0.58
Glass—single thickness ..................
Linoleum ......... ... i
Marble ....... . i e s
Qil Painting—per sq. foot ...............
Plaster—on wood Ilath .................
—on metal lath ..................
—on tile ...... ... ... il

—S8abinite acoustical

Stage Openmg—dependmg on furnish-

ings ...... 50000 000000390900 0000 0.25 to 0.40
Ventilators +.-cvovvvveennnsinnnes 0.50 to 0.55
Wood—plain .............o o .06

—varnished ........... ... 0.03

Individual Objects

Adult Person .........iiieiann, Do0009000 4.7
Church Pews—per seat .................. (24
Seat Cushions ................... 1.00 to 2.00
Chairs—padded seat and back covered with
imitation leather .............. 1.6
—various padding. covered with ve-
lour or mohair .......... 2.3 to 3.5
—opera plywood seat and back, plain 0.24
12D 5000000000000000900000000900000000 0.6
91D 60060009000000000000000000000008000 0.2

*Vibrations (cycles) per second.

This aqrticle has been prepared from data sup-
plied by courtesy of Coyne Electrical and Radio
School.
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Vs SAVE MONEY
ON EVERYTHING

YOIJ BUY/

SEND AT ONCE
FOR OUR FREE CATALOG!

Buy efficiently, economically, safely!
Hundreds of high quality items—lead-
ing lines and standard brands—at prices
amazingly low! Real hargains! Square
dealing! Write today for your hig, free
copy of this new catalog hot off the
press.

RADIO CIRCULAR CO., INC.
§15 BROADWAY Dept. RC NEW YORK, N, Y.

DEVELOP & PRINT Y25 SNAPSHOTS
SaveOne Half/ 4l

Save money and have fun deveioping, print.
ing ynur own pictures — for fun or Drofit] No
exDeriance mnln‘ included in
Ceatral's Dl’Ol.”lﬂMl Dlr m Cutfit,

Send us nnlr $1 .95 money ordc-r for
thix rofessional  outfit
ncluding  electric  ruby
lamp, developing and fixe
ing ira: r‘s chenncals,
hhotograp paper,  com

dirertions — every.
ne’eded

age
.‘lll’l!dp

withih 10 davs and

money will be refunded!

Order today—«iort printingg

VIRIF Pletures Hfhi away!

WRITE for Free Barfaln

Book of  Camcras unl Suppises
CENTRAL Camera Co. (Est. 1899} 230
S. Wabash. Deot. A-382, Chicago.

Insurcs correct permanent repalrs for
all air expused contacts and wherevel
dust and  dirt
!deal for alt.wi
wound volume controls,
apply, insures longer w
Lubricates :-I(-r(rlc mo
cleauers. etr. Full sized m(m- .’_lv',c
from your Radis Parts Johber.
annot sunmy—wnl'rl-‘ lor
1 n-(- circular comHete Hn(-
GEN RAL EMENT M™MFG.
€0.. _Rockford

ete
L

RapIOS 1 Orr?

Buv direct. New line of ZEPHYR
WIDE atl-electric. bat-
. 1

trry and auto radios. 5 to
tubes. All est features. !uvy
at WHOLESALE p & m EY-
BACK GUARANTEE. Earn extra
money  with  our Agent-User
Plan. Write for FREE CATA-
LOGUE.

ZEPHYR RADIO COMPANY

30 DAYS TRIAL 13141 Hamillon Ave. Detroll, Michigan

—_—

T e
BE OUR AGENT!

BIG PROFITS FOR RADIO MEN

P.A Sen our complete line of 16 MM and
BARGAIN MM motion Picture equipment for
LISTS thutres. institutions. ¢lubs_and home
SENT use. We have everything. Tremendous

fleld; liberal profits. Write TODAY.
GSG-RA Eleventh Ave.. N.Y.C,

CABLE—SOSOUND, N.Y

nrlgln.ll and genuine factory
have purchaved all of
Grunow. All parts,
service  replacement s wild v rerdlar  factory,
guarantee. Buoy enle umu v onr authorized Jdidribtors,
dealers or ourselves, GENUINE MAJERTIC PARTS &
TUBES, Write for prices, 6 & G GENUINE MAJESTIC
REFRIGERATCR & RADIO PARTS SERVICE, 5801
Dickens Avenue. Chicago. illinois.

Majestic & Grig-by-Gruna
radio amd refrigerstor s

the assets formerly balnn
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THE PRIVATE-ADDRESS FIELD
(Continued from page 716)

ticket offices, theatres, schools, stores, garages,

factories, steamship piers, rudio stations, police
headquarters, courts, farms, bhus terminals
armaries, air ports, barbecue stands, beuchcs,

gymnasiums, playgrounds, prisons, ships, stock-
yards, parking lots, yachts, and in fact anywhere
that people come in contact with one another
and wish to speak.

They can even be used to converse between
trailers and their tow cars; this suggestion by
Radio-Craft to the sound field has been selected
as the feature illustration on the cover of this
issue of Radio-Crajt.

The impurtant fact about these many possible
installations to the radio man i{s the opportunity
they offer to build up a profitable business in-
stalling, expanding and maintaining the systems
in their localities. The real moncy-making possi-
bilities, of courar, are not in simple 2- and 3-
astution systeme in homes and small business
cstublishments but rather in large multi-unit
installations.

Take for example, the cross-section shown in
Fig. B, lere we have a medium-size manufactur-
ing plant with a general office, private office.
laboratory, factory, and shipping room. Each of
these purtions of the plant is tied together by
means of the Private-Address units, thus—saving
steps; saving time; saving mistakes ; and saving
money for the plant—and what is more im-
portant, providing a profitable job for the
radio man who installed and has charge of the
maintenance of the system.

The private-address systems commercially avail-
able may be divided into several types, each
suitable for certain classes of work.

(1) First, there is the .F. ty¥pe which operates
at audio frequency and requires connecting wires
to tie to the various individual units. The sim-
plest form of this unit consists of individual
units, each containing its A.F. amplifier with a
speaker which aets as both mierophone and
speaker depending on whether the selector switch
is in the *“talk” or in the "listen” pasition.

A somewhat more eomplete system of the same
general type has a “master’” unit and a number
of outlving units, In this type of set-up the
master unit is equipped with keys which tie up
the individual outlying stations as devired by the
operator of the master unit. This type of sct-up
is suitable for installations where it is necessary
for one person to be in communication with a
number of others at all times. The outlying sta-
tions are able to talk back to the master station
but cannut call the master station independently,
nor talk to another outlying station.

The most flexible type of audio private-address
system is one in which each station (usually
from 3 to 11 stations) is equipped with keys so
that any station may call and converse with any
other,

(2) The R.F. systems utilize small oscillators
which are modulated by the voice, and require

no inter-connecting wires for stations on the
same local power supply (the same supply
meter), These systems use the well known prine

ciples of the “‘wired wircless” developed by Majer
General Squires of the U.S. Signal Corps. The
carrier signal from the R.F. transmitter is
coupled to the electric light wires and follows
this wiring system as far as it provides a low-
impedance path. At the meter or the “pole trans-
former” (depending on the particular type of
line) the signals encounter a path of high im-
pedance and since only a very small oscillator
is used, the signals do not pass beyond this
paint,

The R.F. types are available for point-to-point
conversations between two or more stations on
the same line. By a system of signals, using the
“audio tone” call provided. one station can speak
to any other.

The radio Service Man. in estimating on the
cost of installing a system to fill the needs of
a certain concern, home or other customer,
shoulil keep in mind the fact that it should be
flexible enough so that additions and changes
can be made without discarding the cquipment
used in the original installation,

As for getting jobs, there are innumerable
prospects in every town and city in the country.
People are easily convinced of the usefulness of
the private-address system, if the uscs in their
particular business are pointed out to them, with
a practical demonstration right on the spot. You
can make money from private address if you
have the ‘go getter” spirit!
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A small end-lead
Resistor

in a new and convenient package

Like all Centralab Resistors they are
thoroly insulated from all adjacent parts.
It smaller mass results in reduced
capacity coupling to adjacent parts. Its
effective resistor length is actual lenxth
of resistor . . . and its r.f. resistance is
practically the DC resistance.

Size 1."x11/16"—rated at 14 watt.
Specify Centralab at your jobber.

“ou\0ED
g fastuse

CERALE

Iy £X3)
COPPLR IpRAv

MILWAUKEE WISCONSIN

BRITISH CENTRALAB. LTD.
Canterbury Rd.. Kilbourn
London N.W, 6, England

CENTRALAB
118 Avenue Ledru-Roliin
Parls X1, France

]
REX 6L6

AMPLIFIER
ourpuT

$22.75

Provides Mike-Phono Mixing ® Operates
ANY type Mike @ Field Supply: 110-149
Volts, 115 mils (22 watts) @ Harmnnic
CUontent: 2¢¢/ ® Compact: 14 x 1014 x 7 i
tall, ideal for portable use! ® Ruby l’ilot
Light ® Plugs—Sockets for input—output
connections @ niversal Output Imped.
ances ® Hum-Free! ® Fully Guaranteed
REX Manufactures Ampllﬁer
Systems to suit any require-
ment. For LESS MONEY!
Over 50 Models Now Available!

REX “LOUD PHONE"

Inter - Office Amplifier Systems permit
dunl conversations nmullnneoully. No
“press-to-talk switches’’!

“for. FREE CATALOG

FOR

REX AMPLIFIER SYSTEMS (0.

148 West 23rd St., New York, N, Y.

Standard

“HAM" SPECIAL §podard

A highly effiient rode
teacher using heavy spe-

elally  prepated  waxed
Paper tape, having two
rows of perforations.

Write for Free fulder AS.
We are the originators of

this type instrument
prepared

compicie coul all TELEPLEX CO.
$11.95. W itlmnl ()nﬂll'll..r 72-76 Cortlandt §t., N. Y.C.

with

tapes

”lnnlrumen
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Models available for every purpose—Industrial, Recrcational,

Theatrical, Electronic, Educational,

universal amplifiers available for
or 110 volts A.C. Backed by a 5 year guarantce.

Write for FREE Latest Catalox No. 3709

Special
volts D.C,

Mr. A, C. Shaney will gladly help you plan any type of I"A
installation. Sead complele details for free caxpert advice.

AMPLIFIER CO., of AMERICA
AMPLIFIED SOUND SYSTEMS
37 WEST 20TH STREET

Distinctively Modern, The keynote of al! ACA amplifier designs!

ete. A varied line ranging
from 10 1o 300 watis designed to meet all requirements. Avail-
able in portable, semi-portable, mobile and permanent systems.
operation from o

NEW YORK CITY

New “Delta” Tools

More complete than ever before, the Delta line for 1937 includes a full line
of wood working and light metal working tools and all necessary accessories
and incorporates many new features
and improvements and new units. This

year the Delta line includes:
A remarkable NEW Belt Sander;
Revolutionary EW 17" Drill
Presses; a NEW Precision 47
Jointer; a NEW Precision 11" Drill
Press: Improved 14" Drill Preases:
Improved Combination Units; NEW
Tapping Attachments; NEW Shaper
Cutter-head; NEW Tenoning Col-
lars; NEW Belt-Drive Buffer; NEW
3elt Guards and Improved Safety
Features,

Write for Catalog

Send TODAY for 1987 Delta Cata-
log containing photographs, prices,
and full details on the complete
line of Delta motor-driven tools.

DELTA MFG. COMPANY
Dept. 3475, 600-634 E. Vienna Ave.
MILWAUKEE, WIS.

Combination Ten-Inch
Circular Saw
Six-Inch Jointer

Extremely popular
combination unit com-
prising two splendid

Delta tools mounted
on steel stand. Nu-
merous &special  fea-

tures on both tools.

No interference. An
ideal unit for home
workshops and light
factory work.

Cormespondence Courses In

| RADO.d ELECTRICAL ENGINEERING

MELECTRICAL ENGINEERING Gt food erove

of wide clecs
lrlul lleld l‘repTre nursel( at Low Cost, for u-ru fu-
sim

' ou  can undersiand  auicklys
RADIO ENGINEERING

Lxln fine course in radio, pu |.
Trains you to be super-serv

Jie address. photo-electrie work,
lce. man,” real vacuum luhé
technician. Exper. kits fumnished.

Dlplom- on completon,

Tultion, 525§, l‘llhl‘r COUrne. payment  pian,
Get ples of hool catalogs, sh.uk-m
mas(ar.mes. complietle detalls. SEND NOW!

LINCOLN ENGINEERING SCHODL, B:x931-27. LINCOLN, ““-

HAVE YOU SOME SPARE ROOM

2 basement or garake where you can do light work?
We can offer you a brofitable broposition casting 5
and 10¢ Novelties, A-itrays, Toy Automobiles, etc
as  Manufaeturer for firm of  many  Years  stand-
ing. No cxperience fecessaty as we furnish full in-
siructions witlh moulds. 1f interested in desming your
spare or full time (o profitable work and you mesn
strlctly  business write AT ONCE for full details
as we are low closing 1937 arraugements for supply
of our goods.
METAL CAST PRODUCTS CO.

26, 1696 Boston Road, New York, N. Y.

Dept.

r complely ERiEiEE 0
35 CHEuatHE STHNT, MW TORE CITT

coEHilE Rl 3.,

FREE HOME TRIAL
Money-Back Guaranteel
20 beautiful models for
farms and homes, 4 to
11 tubes. SAVE 50%.
Agents: Send 10e for Im--
n\m -waz radlos
k

oscilloscope tube belongs to the glow type.
Going back to 1261 we find Feddersen dis-
covered the aren of plow covering the electrode
of a gaseous discharge tube was directly pro-
portional to current passing through the tube.
It had been discovered earlier than this that
only the negative electrode glaws. In 1904 Gehrke
and Disselhorst combined these two principles
to produce an oscilloscope by using a tube with
elongated electrodes and a rotating mirror to
scan the electrodes across them. The construe-
tion of the tube is shown in Fig. 1. Since only
the negative electrode glows, on alternating cur-
rent the glow shifts from one clectrode to the
other at a rate edqual to the impressed frequency.
(The same sct-ub has been used recently to
check modulation in amateur transmitters.}
The early-type gaseous-tuhe oseilloscope has
several inherent disadvantages. In the first place,
the ecasily ionized rare gases were practically
unknown and nitrogen was usually used as a
medium. The high ionizing potentinl of nitrogen
limited the use of the instrument to the observa-
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TRAILER RADIO

fContinued from page T16)

stalled between the trailer and the gas buggy
“up ahead.” Such an inter-communicating sys-
tem., operating from the car and trailer bat-
teries or from the “wind-power installation,” if
one is used, will be a real convenience to the
trailer owners.

Table model sets of sturdy construction—both
all-wave and broadeast types—can be chanred
to operate from the trailer power supnply, thus
providing much better radio facilities than the
ordinary auto-radio set can give. The sets can
be converted so that they will operate from
either the trailer power or the 110 V. lines, thus
allowing the set to be used in the permanent
home or in the trailer.

And it is not necessary to have a radio set
in the ear, if a Private-Address unit is installed
as mentioned above. since the amplifier and
speaker of the P.A. unit in the car can be used
to supply entertuinment in the car itself. This
has certain advantages from an installation
stundpoint, as the trailer is so far from the
ignition system of the car that no difficulty will
be encountered from ignition interference. The
aerial, too, can be much more efficient, as the
trailer is larger. thus permitting a better and
hizher aerial than is possible in a car.

These are just a few ideas of how the Service
Man can cash-in on the new trailer boom which
is sweeping the country to the tune of a quarter-
of-a-million trailers today and more being made.

The far-sighted Service Man will, no doubt,
visuslize a trailer service station in the form of
an attractive park where trailers may be parked
in their “stop overs’; a store, stocked with all
the needs of “trailer travelers” such as food,
clothing, fuel, etc., etc.; a recreation hall fitted
with a P.A, system, radio, dance floor. soda
fountain, ete.; a service shop equipped to fur-
nish electric light, running water, and gas di-
rectly to the trailers as well as an attractive
display of “gadgets” (radio sets, et al.} to sell
to visitors; and a comfort station fully equipped
with showers, baths, etc, In other words, a
trailer tourists' paradise—and a fine year-"round
money maker for the owner of the service
station,

AN- ELECTROMECHANICAL OSCILLOSCOPE

(Continued from page 723)

tion of relativeiy high potentials such as con-
denser discharges.

In the new oscilloscope deseribed this diffieulty
has been overcome in a unique manner. Instead
of muking the electrodes glow directly from the
input voltage a 61.6 heam-power R.F. oseillatur
is provided to keep both the clectrodes glowcing
all the time. This changes the eniire picture—
the disadvantage of high striking voltage is
eliminated but more than that—an amplifier and
modulator may then be used to modulate the
oscillator which in turn causes the glow on the
electrodes to rise and fall in direct broportion
to the input to the amplifier,

Viewed in a scanning mirror an image is
shown like Fig. 1. The tube is essentially the
same design as formerly used and is compara-
tively small, 6 ins. Jong by 9/16-in. dia. The
elongated electrodes meusure 2 ins. each, thus
permitting a 4-in. image. Distortion in the input
is portrayed by changes in the wave outline.
Thus instead of 200 V. and 10 ma. minimum to
operate the tube we use inputs of as low as 1
microvolt across an input potentiometer of 1
meg. and obtain 100 per cent modulation. By
means of a switch the range is extended to 200 V,

Fig. B,
above.

left. The top view of the chassis. Fig. C,
The motor, variable speed friction drive
and speed governor.
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THE handiest, most
helpful Condenser
Catalog yet pro-
duced! Includes a
complete listing of
famous Sprague
Condensers for every radio serv-

ice and amateur need. Hundreds of

exact duplicate replacements—new small size
dry electrolytics—new Trimmers, Mica Con-
densera. Rectangular Transmitting Unita.
ete., ete. Don’t miss it!

# |

SPRAGUE
PRODUCTS CO.
North Adams. Mass.

ELGIN PRECISION

INSTRUMENTS
Model 801-—Pocket Volt-Ohmmeter

A sensltlve, combact and ac-
curate volt-chmmeter that will
be the busiest instrument §n
Your *‘lab,”” or out on jobs.

DC voltage readlngs -.0-5.50- H
500 and 1000, Re-istance read- [N
ings from & to 500 and 200 to |
500.000 ohme. Will  read
from 0 to 1 Ma low Feslst
ance range direct reading

Meter has 1000 ohim per volt
sensitivity.,  Bat'ery s self
contained. Tanel 14 clearly
lettered. Comjiensator  pro- i
vld: for zerv adlustment

Heasures only T7x31x26"
Your price cotplete  with

hattery . AN A, .55'75
Send lor complete [iteralure on a variety of
test instruments and P. A. Equipment

Speclal—Elgin 800 Tube Tester. Tosts all tibe
mn“lrmil |lrl ln'(rlbbh\ lcatherette case, easy tn -'lu-ro
ate  Send for fur her informalion S
i orual ic 51 1

TRY-MO RADIO CO., Inc.

NATIONAL DISTRIBUTORS

_85-.R Cortlandt Street

SINGLE CARBON BUTTON

Only 1% dlamcter by % in thick
Qualbit . hizh  amsithaty . For Inter-
phone mnteur  transmitters, ol
svilem detitinne wink, experiment

et ele. Thousands of

uges. Dealers" priee

SPECIAL PRICES IN QUANTITIES

SEND FOR COMPLETE CATALOG
UNIVERSAL MICROPHONE CO., Ltd.
424 wWarren Lane, Inglewood, Calif., U_ S A,

Telavision, Photo Electrle
Cells. Public Address
Many R-T.1 Trained Men

din jobe—$5-516 in spare
time slone. More trained
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Since the upper limit of frequency response of
a4 gaseous oscilloscope tube is about 10,000 cycles
the operation of this unit is in the range below
these frequencies. The scanning mirror is driven
by a constant-speed induction motor with an
adjustable friction dise cluteh, shown in Fig. C.
The speed of scanning is calibrated directly in

r.p.m. an especially useful feature in making
quick f{requency determinations. Frequency is
r.p.m.

determined by the simple formula f =
L2

where f = frequency, r.p.m, sweep and L =

distance between cycle peaks in ins. See Fig. 1.

In demonstrating waveform it is often de-
sirable to hear as well as see the input signal.
For this purpose a speaker connection js pro-
vided. See Fig. B. With the speaker connected, the
instrument hecomes in effect a small P.A. sys-
tem capable of direct input from a crystal
microphone on the input and a 5 W. speaker on
the output. While this feature has its uses in
making demonstrations in a large c¢luss room, its
greatest usefulness lies in the fact that distor-
tion can be shown visually that would be im-
possible to detect audibly.

The circuit diagram of this electro-mechanical
oscilloscope is shown in Fig, 2. The input signal
is fed into a resistance shunt and potentiometer
arrangement to permit inputs from 1/1,000,000th
V. to 200 V. (Resistor R12 is 5,000 ohms and
condenser C6 has been changed to 1 mf.—Ed.)

The pattern shown by the unit is the modulated
wave type—that is, each half-cycle is shown
double symmetrically about the zero axis. Thus
a sine wave is shown as in Fig. 1.

USES

The uses of this type of oscilloscope are far
toec many and varied to cover in this article.
While it does not have the high frequency re-
sponse of the cathode-ray oscilloscope its great
simplicity and good response to audio frequencies
opens fields for its use by non-technical laymen
who could not operate the more complex forms of
oscilloscopes. Thus it is ideally suited to music
teaching work particularly in voice culture.

In radio broadcasting it is used for checking
modulation, excitation, line levels. amplifier gain,
feedback and for tuning. In radio servicing
work it is used for balancing receivers, hum
tracing, checking distortion, and fidelity and for
making sgales demonstrations.

In the laboratory it serves the purpose of a
microvoltmeter, a super sensitive A.C. galvanom-
eter, a 125 db. gain radio amplifier capahle of
direct input from a erystal mierophone and a
5 W. speaker output in the secondary,

With reasonable care, an image may be photo-
graphed—the combination so0 formed thus con-
stituting an oscillograph. Wratten hyper-sensitive
panchromatic film and about an f4.5 lens are
required for best reasults.

When using this oscilloscope in the field of
servicing, a few simple connections are required.

For analyzing a radio receiver or amplifier,
merely attach a shielded grounded lead to the
terminal marked "“input” and ground the other
to the chassis under test. As the unit has a
coupling condenser already built in, there is no
necessity for any impedance match whatsoever.
The input is direct through a high-impedance
split-up network into the grid of the 6J7 pre-
amplifier.

The amplifying system is essentially a flat
response amplifier over the constant A.F. range
and may be regarded as an absolute check on
the audible auality of the impressed e.m.f. It
is necessary to provide a constant load on the
amplifier tv preserve its inherent characteristics
at the low frequencies; therefore g 5-chm shunt
resistor is furnished for this purpose when a
speaker is not in use. The speaker voice coil
should be & ohms,

Thia article has heen prepared from data sup-
plied by ecourteay of Sundt Engincering Company.

LICENSE NOTICE

The United Sound Engineering Company an-
nounces that its complete sound systems and
inter-office communication systems are now fully
licensed by arrangement with Electrical Research
Produets, Inc., under patents owned and con-
trolled by A. T, and T. Co. and W. E. Co. Inc.
This concern was one of the earliest manufac-
turers to recognize the necessity of developing
a packaged line of P, A, equipment for success-
ful johher-dealer distribution. U.S.Es new 18-
page booklet on sound systems is now available.

- REAL PAY I arn et
heme by oany,
R-T.-1 WAY. Endorsed by 60 big enncerna. rlte 6nr
biz Ooportunity Book FREE. RADIO and TELEVISION
INSTITUTE, Inc., 2130 Lawrence Ave., Dept, 22-A, Chicago,ll,

Write to Ftadio-Creft for booklet No. 1367A.
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L EARN the

truth about so0-
called “*bargain’ condensers—get the facts
about power factor, leakage, ete. This new
1937 Catalog also includes the famous
Sprague Tel-U-How Condenser Guide: com-
plete data on Radio Interference Elimina-

tion. duplicate replace-

ments, etc.,, ete.
USE SPHGU.FS.

Get your copy
today!

SPRAGUE
PRODUCTS CO.

North Adams, Mass.

WILL YOUR PRESENT

AUDIO AND POWER UNITS

Be Obsolete Ten Years from Today?

1937 1947

The new line of audio and

Kenyon
power components includes a number

of Universal Tranasformers which en-
tirely eliminate obsolescence.

KEN-O-T AP
IS TIIE PRACTICAL SOLUTION
TO THE MODULATION PROBLEM
KEN-O-DRIVE
IS THE MODERN ANSWER To
CRITICAL DRIVER OPERATION

KEN-O-DYNE
1S THE MODERN METHOD OF
MATCHING OUTPUT TUBES To
SPFEAKERS
KEN-O-LINE

IS THE EFFICIENT COUPLING DE-
VICE FROM UNIVERSAL LINE

KENYON

TRANSFORMER CO., Inc.
840 Barry St., New York, N. Y.

Export Dept. Cable Address
25 Warren St,, SIMONTRICE-
New York, N, ¥, NEW YORK
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YOUR RADIO
JOBBER OR
FAVORITE MAIL
ORDER HOUSE
SELLS GERNSBACK
SERVICE MANUALS
AND HANDIBOOKS

RADIO-CRAFT for

“SERVICE MEN KNOW HOW VALUABLE
GERNSBACK RADIO MANUALS ARE"”

Over 90,000 Gernsback Official Radio Service Manuals
and Handibooks are in Use Today — They Must Be Good!

Since 1931 radio men have bought Gernsback OFFICIAL RADIO SERVICE MANUALS

JUNE, 1937

and today

they are being purchased by more and more men for service work. The authentic material, easily
accessible diagrams and complete service data make them invaluable to active and alert radio Service
Men. Without a Gernsback Manual with you on a service job, there’s time and profit lost. Your service
kit or laboratory is incomplete without all the Gernsback OFFICIAL RADIO SERVICE MANUALS.

1936 OFFICIAL RADIO SERVICE MANUAL

Just packed with service data of sets manufactured
during 1935, and 1936. There are SCHEMATIC
DIAGRAMS of over 1,500 manufactured receivers
showing speaker connections, power-transformer con-
nections, R.F. and LF. coil connections, phonograph
connections, and other information, On all set dia-
grams, with few exceptions, the LF. peaks are indi-
cated, also socket connections. Notes on alignment
procedure are printed with the diagrams, also for
over 80% of the sets you will find OPERATING
VOLTAGES, Assembly diagrams show the relation-
ship of separate units to each other. A complete
index of TRADE NAMES and their respective manu-
facturers is to be found in the 1936 Manual. A COM-
PLETE TUBE CHART includes information on hun-
dreds of tubes. A LARGE CUMULATIVE INDEX
contains all sets printed in the 1931, 1932, 1933, 1934,
1935, and 1936 Manuals.

1,200 PAGES * OVER 2,500 ILLUSTRATIONS
Looseleaf Binder—Stiff, Hard Covers
Size 9 x 12 Inches * Price 87.00

1935 OFFICIAL RADIO SERVICE MANUAL

This edition is well noted for containing schematic
diagrams and service notes for many older receivers.
The volume is printed on a special ~Bible Stock™ and
containg over a thousand pages, still it is only 134
inches thick. Conveniently rolls to fit into your pocket.
Contains a vast amount of information on all-wave
receivers, P. A. equipment, midget sets, auto-radio
receivers, and test equipment.

OVER 1,000 PAGES * OVER 3,000
ILLUSTRATIONS
Looseleuf Binder—Flexible, Leatherette Covers
Size 9 x 12 Inches * Price $7.00

1934 OFFICIAL RADIO SERVICE MANUAL

This manual contains values of I.F. transformers on
superheterodyne receivers, valuable tube data, complete
list of American Broadcast stations, free question and
answer service, service material and schematic diagrams.

OVER 400 PAGES * OVER 2,000
ILLUSTRATIONS
Looseleaf Binder—Flexible, Leatherette Covers
Size 9 x 12 Inches * Price $3.50

1933 OFFICIAL RADIO SERVICE MANUAL

The 1933 Manual features pictorial views of hundreds
of commercial receivers with additional schematic
diagrams. location of parts on chassis, values of inter-
mediate frequencies, values of resistors and condensers
and other valuable information for Service Men.

OVER 700 PAGES * OVER 2,000
ILLUSTRATIONS

Looseleaf Binder—Flexible, Leatherette Covers
Size 9 x 12 Inches * Price $5.00

OFFICIAL RADIO SERVICE HANDIBOOK

Here's the sensational new book on servicing. It is
edited by J. T.. Bernsley, well-known radio service
authority. It covers over 500 radio topics and gives a
complete description of the “*Magic Eye.” Contains a
special section of 250 pawes of Operating Notes. The
book covers; Circuit Theory and Analysis: Modern
Servicing and Test Equipment; Practical Short-cuts
in Trouble Shooting and Repairs; Specialized Receiver
and Installation Data: Modernization and Conversion
Data; Soeial and Economic Prublems of Service Men;
and Operating Notes and Practical Data Listings.

OVER 1,000 PAGES * OVER 1,000

ILLUSTRATIONS
Beuutiful Linen, Gold-Stamped Cover

Size 6 x 9 Inches * Price $1.00

1932 OFFICIAL RADIO SERVICE MANUAL

Here is the volume which shows a step-by-step analysis
of how to service any receiver. It is one of the early
editions and covers many old sets.

OVER 1,000 PAGES * OVER 2,000
ILLUSTRATIONS
Looseleaf Binder, Flexible Covers
Size 9 x 12 Inches * Price $5.00

1931 OFFICIAL RADIO SERVICE MANUAL

This is the first complete radic Manual published. It
contains a comprehensive course for Bervicing radio
sets. This course is invaluable not only to Service Men,
but everyone interested in radio.

OVER 650 PAGES (Including Supplements)
OVER 1,500 ILLUSTRATIONS
Looseleaf Binder—Flexible, Leatherette Covers
Size 9 x 12 Inches * Price $1.50

1935 OFFICIAL AUTO-RADIO
SERVICE MANUAL
OVER 219 PAGES * OVER 500
ILLUSTRATIONS
Looseleaf Binder—Flexible, Leatherette Covers
Size 9 x 12 Inches * Price $2.50

1933 OFFICIAL AUTO-RADIO
SERVICE MANUAL
OVER 250 PAGES * OVER 500
ILLUSTRATIONS
Loaseleaf Binder—Flexible Leatheretie Covers

Size 9 x 12 Inches * Price $2.50

Clip Coupon and Mail to RADCRAFT PUBLICATIONS, INC., 99 HUDSON ST., NEW YORK, N. Y.

RADCRAFT PUBLICATIONS, INC., 99 Hudson Street, New York, N.Y.

Gentlemen: Enclosed you will find my remittance of $
for which you are to send me, POSTPAID, the Book or Manual

RC-637 |

1936 Official Radio Serviee Manual @ §7.00
1935 OMeial Radio Serviee Manual @ $7.00

| o
| are , ! 8
which I have indicated at the right by a cross (x) in the panel. O 1934 OMcial Radio Service Manual @ $3.50 I
I O 1933 Omelal Radio Service Manual @ $5.00
| INHITIE o e an ittt e aa et rae e e e eganaetaen et ananannaanens [J 1932 OMecial Radio Service Manual @ $5.00 |
| =] |93I“0|:\e:lgl Rasdio &er:;vie)uanual @ $4.50 I
. fnc i u m $ ]
| AdAress .. .uueenertoneian et iae it aaaaaaaaas O 1es omtéiaruhml:%adi“ s |
(o3 e 0000 00sb a0 B a0 R0 000 0000000000000 State ....i..0000, [ 1933 Omeial Auto-Radio Service Manual I
I (Send remittance in form of check or money order; register your ] @ $2.50
O Ofcial Radio Service Handibook @ $4.00

| letter it you semd cash or unused U. S. Postage Stamps).

Please Say That Youw Saw It in RADIO-CRAFT
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HOW TO MAKE THE RADIO-CRAFT DELUXE CARRIER
' INTERPHONE

(Continucd from page 735)

therefore, it will be imperative to wire-in
coupling condensers between the chassis and the
return terminals for all 3 coil grid-circuit wind-
ings.

Number 1 terminals of all sockets (for ground-
ing tube shells}) may be wired directly to
chassis. But makc no other chassis contacts
cxcept through bypass condenscrs, as sugyecsted.
“IB minus" is entirely isvlated from this chassis.

An indication of radio—listen-~talk switch
position and instrument operation is requisite.
It was our first thought here to simply employ
the usual 3 bull's eyes—1 amber, 1 red, 1 green,
their individual pilots being connected in across
the pilot section of the ballast as the switch is
moved. As a translucent radio dial was finally
decided upon for the final construction and as
this naturally lent itself to pilot lighting, our
next and more practical idea was to simply use
the dial lighting to indicate “radio-on,” have it
go off and a green bull's eye come on for
“listen,” and then have both off and a red
bull's eye on for “talk.” Then we asked oure
selves—but why bull's eves at all. when there’s
plenty of translueent scale space for 3 pilots?
And so we finally mounted all three behind the
scale, one clear colored, one painted green, one
red

And here’s a warning in connection with
proper pilot operation. Don't try to get awcy
with the usual pilot resistor in gerics in a fila-
ment voltage dropping line. When we're switch-
ing from one pilot to another we want to be
definitely sure that we won't run into burnout
and other troubles. Use a baliast—and the par-
ticular value of ballast specified—and no such
difficultics will be encountered.

AUTOMATIC OPERATION

By using some sort of a mechanism designed
to turn the power on or off at designated times—
preferably an electric clock—we lift the burden
of remembering just when he's supposed to
listen (for head-office announcements) from
Mr. C’s busy mind. He's sitting there in the
earlier hours of his business day and exactly
at 9:30 his unit comes on and Mr. A's gruff
voice comes bellowing through. At 9:45 off goes
the instrument, to come on again at other de-
sired times for communication or general call.

In the laboratory model which we are de-
scribing, all this is very nicely effected through
the use of a selected clock movement which per-
mits automatic turn on at any hour during the
day, or at any duarter hour. It permits turn-off
automatically after 15-minute minimums of oper-
ation, may be adjusted for any “on” extension
required, and features a convenient automatic-
to-manual toggle switch for non-automatic serv-
ice where such is desired.

When the instrument is completed and follow-
ing a careful puint-to-point check with an ohm-
meter for shorts, opens and proper continuity,
the builder should switch to *‘radio'” operation,
turn on the A.C., and check the various voltages.
“B plus’® will read about 100 V. at the R.F.
tube and 25A6 plates and screen-grids. The pilot
will light up rather brilliantly at first but will
settle down to proper glow after a few moments
of operation.

Now adjust the LF. transformer, with the
frequency-selector switch at the left, for the
highest of the desired operating frequencies—
preferably something well beyond 456 —the fre-
guency to which most LF. units are tuned. Say
this is made 460 or 470 ke. With the unit tuned
“on the nose” at 470, then, ling up the R.F.
stagres and tune in broadcast signals. If recep-
tion is OK, switch to “listen.”

With the switch at No. 2 position for “listen”
the main pilot will go out and one of the addi-
tional two lamps will come on. Paint this lamp
green (using a paint which will permit the
light to get through). It should not be pussible
to receive A broadceast station with the switch
in this pesition.

Shift the switch to “talk.” The 2nd-detector
should now be oscillating and some sort of
receiver tunable to the 1.F. must be set up to
check on the carrier and the modulation. If
the thing is working properly at normal LF.
(in our case a desired 470 kc.), move the fre-
quency-selector switch knob to No. 2 connec-
tion and adjust the associated trimmer for a
second desired freguency higher or lower than
456 and 465 ke. (to prevent any possibility of
pickup by radio receivers operating at these
conventional I.F. frequencies}. Make similar ad-
justments for a No. 3 frequency.

A Jot remains to be said about proper installa-
tion, but we've gone about the limit on word
length for a magazine article. So we'll simply
close by giving a piece of very good advice.

Check on the position or placement of the A.C.
line pole transformer and the leads from this
transformer to your office building. Sometimes
A.C. outlets for a group of rooms are not all
connected in parallel. Some may be isolated from
others through separate feed lines from the
transformer.

e ————

LIST OF PARTS FOR THE "2.IN-1"
EMERGENCY RADIO SET IN APRIL,
1937, ISSUE OF RADIO-CRAFT

One Meissner No. 1496 Ferrocart (iron-core)
coil, L1A, L1B:

One 35 mmf. (maximum) antenna trimming
condenser, C2;

One 350 mmf. tuning condenser, Cl;

One 250 mmf. fixed mica condenser, C3;

One 500 mmf. fixed condenser, C4;

One 600 mmf. fixed condenser, C5;

One Hammarlund 85 millihenry R.F.
RF.C.;

One Kenyon § to 1 or 4 to 1 ratio audio trans-
former;

One 50,000 ohm wire-wound
with attached on-off switch;

One 10 ohm rheostat with screwdriver control
shaft, R2;

One variable gridleak %- to 10 meg, R3 (or, if
this is not easily obtainable, a 3 meg. fixed
resistor will do) ;

Two (optional) 0.5-mf. fixed bypass condensers
to prevent circuit oscillation when the batteries
“run down”, C6, C7;

One set of sensitive, standard headphones;

One Type 1ETG tube;

One octal socket;

Miscellanecus hardware, carrying case, etc.

choke,

volume control.

SERVICE ORGANIZATION

Recently, the Midwest Radio Corp., announced
that they were building a radio Service Men's
organization to serve their customers all over
the country.

Competent Service Men will he welcomed who
can not only make installations of Midwest sets
on a fee basis, which the comnany will pay,
but to whom customers can be referred for
service at all times. Service Men, write to the
Midwest Radio Corp., Cincinnati, Ohio, for com-
plete details.

EVOLUTION!
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Here's a new book—a eom-
plete book—a book that
makes all other catalogs ob-
solete! Packed with Every
thing in Radlo that’s mm
= ahvad. it includes more
than 10,000 exart duplleate
and replacement parts; lat-
est tesl instruments—tube -
checkers, analyzers, oscitlographs, metars. set-testers, ete.;
53 new Super-Value Knight Rudies: Amateur gear: new
Sound Systems; dozens of Set-Builders’ Kits: books. tools,
ete. Nee what's new—-see what's lmportant in Radio!-—Xend
coubon for this great book today!

FASTER SERVICE—LOWEST PRICES!

You save more—get more—profit more—when you order
from ALLIED! Our complete stocks, central location, eff-
cietit bu¥ing and sclling methods, and speedy shipping
department mean faster service. lower
prices and arcater values for You. Make
ALUIED--Radio’'s Leadlng Supply llouse
~—your single depondable source for high-
grade radio suppliest

Al
L7 -fﬂ,faa

FREE (Gritry U4

833 WEST Dept. 2-F
CHIC

JACKSON BLVD.,
AGO, ILLINQIS.
Send me Your new Spring 1937 Radio Catalog.
I Name ..oiiiiiiiii i e l
l B T
City ........ TS 00GGEEA0a0a00aaE l

Make no mistake about it: there's nothing
to equal an AEROVOX Exact-Duplicate
Repiacement condenser!

Restores any set to original NEW status.
And that’s what fussy trade expects.

You save time, bother and even money
when you use AEROVOX exact duplicates.

Free DATAsvLatet AEROVOX cata-
log contains several pages of exact dupli-
cate condensers, Copy sent on request.

CORPORATION |

T Wb inajlen 51 g Broskhm KLY, |

Please Say That You Sew It in RADIO-CRAFT
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‘DEMA’ID THIS NEW
Latayelte 30 WATT
AMPLIFIER —

FEATURING

+ liluminated "Neo-Dial"
#Reverse Feedback
+Beam Power Tubes

Y Avtomatic Equalizer
“Tone Control
“Shielded Input Plugs
“Photo-cell Connections
“Electronic Mixer

% Fader Controls
“Speaker Field Supply
+*Variable Impedances
*Velophone Mike Supply
% Metal or Glass Tubes
Y Four Stages

/F
you
WANT
THE
BEST

Never before have so many features been
built into a P.A, system in this price range.
Here's a rugged outfit that will not only build
your reputation as a Sound Engineer . . . but
will turn in a handsone profit on rentals as
well. Remember—three nights rental will get
back your investment! Get into the P.A. busi-

ness for REAL profits. Here's
your start . , . the 264A with 344 13
tubes . . . Your Costu..e....
Dozens of other types of amplifiers in
our NEW Catalog. Use the coupon.
REE 176 PACE
caracoe!
It's NEW ... ond i’ s iomrned
full of the greatest "buys" in
Leendl rodio that you hove ever seen
. .« no matter what you need
in radio—it's described in the new SPRING
catolog. Keep this aid at your elbow for
more economical buying . COMPARE

and SAVE with WHOLESALE. Send the
coupon in RIGHT NOW before you forget.

IUI'IUI.HIII.E HIIIIIII !EIWII'E I:I.'IJ:

B WHOLESALE RADIO SERVICE €O, Inc. =

100 Sixth Avenve, New York, N. ¥ M
B Rush FREE catalog No. 68-3F 7 [J CO 4" ]

]

: NGNS
B Name

=Addrn“

=Cih.: State.
&lll--------------lnlnn‘

RADIO-CRAFT

A SERVICE MAN'S
AUDIO OSCILLATOR

{Continued from page T49)

a special holder. It not only provides fixed bias
for the 6Q7. but does away with a bias resistor
and condenser, thus avoiding degenerative effects.

CALIBRATION

In the initial calibration
obtain zero-beat as close ns possible to the
extreme left-hand point on the "tuning” scale
with the vernier fully unmeshed. lf this cannot
be done, the next step will be to readjust the
beat-frequency oscillator trimmers. Each oscilla-
tor coil has a pair of trimmers located at the
top of the can. Adiusting any one of these 4
trimmers will affect the zero-beat position.

However, this does not mean you should
adjust all 4. The BFO coils are accurately ad-
justed to 465 ke. at the factory. Inasmuch as
we are placing a vernier condenser acress one of
these coils then that coil will be detuned from
465 ke. even though the vernier is fully out.
Therefore, it is only necessary to unscrew (left
or right) a very slight amount one or both of
the trimmers on this coil only until zero-beat
is obtained,

The rest of the dial may be calibrated against
a standard piano keyboard, by striking the
notes which are closest in frequency to the dial
markings and listening to both the monitor note
and piano tone until they match exactly. This
operation should be carried out for about 10
different settings. The highest frequency which
the instrument can produce, is entirely inaudible,
but can be observed and studied on the oscillo-
scope screen.

Before assembling

it is necessary to

the BFO coils on the
chassis, open both, and replace each 0.l1-meg.
resistor with 30,000-ohm, 1/3-W. resistors. On
the BFO which is to be used as the variable
oscillator, it is necessary to solder a 4-in. piece
of solid hookup wire to the control-grid side of
the 2 small trimmers which are wired in
parallel. Bring both leads out through the small
hole at the top of the can. Enlarge this hole if
necessary. The original control-grid lead goes
to the top cap of the 6J7 and the new lead goee
to vernier stator.

Unstable operation at very low frequencies
may be due to unshielded wiring or stray
coupling. Both oscillator plate leads should be
shielded and grounded. The control-grid leads
at the top of the cans should also be shielded.

The chassis layout is given in Fig. 3 as will ba
seen, the parta are grouped together so as to
occupy a minimum of space. We recommend that
this layout be followed exactly, and also that
no substitution of parts be made, because of the
critical nature of some of the circuits involved.

LIST OF PARTS

One Kenyon power transformer, type T205, PT; |

One Kenvon filter choke, type T153, Ch.l:

One Kenyon filter choke, type T155, Ch.2:

One Kenyon output transformer, type T104, Tl;

*0One metal cabinet, No. 3828, 12x¥x7 ins.;

*One chassis, No, 1531, 11x7%x2 ins.;

*One magnet speaker, 3!z ins. dia.;

*Two beat-frequency oscillators, type C350, L1,
L2;

Four Meissner shielded chokes, No. 5592, R.F.C.1,
R.F.C.2, R.F.C.3, R.F.C.4;

One Hammarlund midget condenser, type MC20S,
Cl;

Two General Electric type 6J7 tubes, V1, V2;

One General Electric type 6Q7 tube, V3;

One General Electric type 5Z4 tube, Vi;

One General Electric type 6F6 tube, V5;

Three Aerovox electrolytic  condensers,
GLS5, 16 mf., 450 V., C2, C3, C4;

One Acrovox electrolytic condenser, type PRS0,
50 mf.,, 50 V., C5;

Four Aerovox bypass condensers, type 484, 0.25-
mf., 400 V., C6, C7, C8, C9;

Four Aerovox bypass condensers,

type

type 484,

0.05-mf., 400 V., C10, C11, C12, C13;

for JUNE, 1937

FACTORY TO YOU

NEW REMINGTON NOISELESS PORTABLE!

Famous Remington
Noiseless Portable that
speaksina whlsper. only 10c a day. direct from
factory. Standard keyboard. Automatic ribbon
reverse, Variable line spacer and all the conven-
iences of the finest portable ever built. PLUS
the NOISELESS feature. Act now, Send cou.
pon TODAY for details,

You don’t RISK a Penny
We send you Remington Noiseless Portable for
10 days’ free trial. If not eatisfied, send it bac
We pay all ehipping charges.

FREE Typing Course and Carrying Case

You will receive FREE a complete simﬁliﬁed
home course in Touch Typing. Also F

, @
handsome, atu carrying ca56. o obligation.

Mail coupon for full details—N

- o v m— e e = Y N SN SUR e

Remington Rand Inc., Dept.189-0
315 Fourth Ave., New York, N. Y.

Tell me, without obligation. how to get a new Rem-
ington Noiseleas Portable, plus Free Ty Course
and Carrying Case, for 10c a day. Send (,'gtafogue.

Name -.....
Address .. . o
City.......... State. .

“TREASURE-
LOCATORS

BLUE PRINTS and INSTRUCTIONS

For Building the Following Treasure
Finders and Prospecting Qutfits

Folder No.
Folder No.

I. Hughes induction Balance Circuit
2. Sensitlve Hughes Induction Bal-
ance Circuit
3. Singls  Super.Sensltive
Induction Balancs Circuit
Folder No. 4. Radio Frequency Oscillator Circult
Folder No, 5. Audio Frequency Oscillater Cirevit
Folder No. 6. Combination Radio Transmitter
and Receiver Circuit

With any one of these systems you can construct
instruntents to Jocate buried (reasures. metal war
relics, mineral deposits, subterrancah water veins.

Folder No. Hughes

buried gas and water pipes, Jost objeets, tools and
treasures sunken in water. ete.

For each set of blueprints and instruc.

tions sl oo 3

The tomnlete set of six 1ol|ltrs

Sent postpaid) ss 0“
Dwuton 67C

558 W. WASHINGTON BLVD. CHICAGO. ILL.

|
One Aerovox bypass condenser, type 184, 0.001-

mf., 400 V., Cl4;

One Aerovox mica condenser, type 1467, 100
mmf.,, 400 V.. Cl4;

One Aerovox mieca condenser, type 1467, 100
mmf., C15;

Two Aerovox mica condensers, type 1467, b mmf,,
Clg, C17:

One Acrovox dual condenser, type 434, 0.05-
0.05-mf.. 400 V.. C18;

Please Say That You Saw It in RAD10-CRAFT
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ON THE BOARDWALK
ATLANTIC CITY
HOTEL

KNICKERBOCKER

IN THE HEART OF ALL
RESORT ACTIVITY

FIREPROOF CONSTRUCTION
AMERICAN & EUROPEAN PLAN
SALT WATER BATHS

ROOM AND BATH FROM $3.50
AMERICAN PLAN FROM $6.00

C. HENRY LANDOW, Manager

" DEALDIRECT...FACTORY | =
PRICES! Man: modell tone- |
{ lect from;AC- ave: |
| ¥Farm eats that opeente like i
city radioat Your name and |
address on postcard brings |

You NEW Hargain Catslog |

in colors FRTEE. {iet dotails | |

|
nunnom? MICHIGAN |
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TECHNICAL BOOKS
OF INTEREST
TO RADIO MEN

HENLEY’'S 20th CENTURY BOOK OF FOR-
MULAS, PROCESSES AND TRADE SECRETS
by Prof, T. O'Conor Sloane, Over 880 Pawes.
)5 14 {8 e S e B0 08B0 000 A0 a8 00 0806060000804 $4.00

THE FORD V8 CARS AND TRUCKS (Construc-
tion, Operation and Repair) by Victor W. Page,
Over 725 Pages, PRICE .................. $2.50
ELEMENTS OF DIESEL ENGINEERING (with
Questions and Answers) by Orville Adams, 478
Pages, PRICE

HOUSE WlRlNG by Thos. W. Poppe, 256 Pages,
RICE $1.00

AVIATION
A B C OF AVIATION (Elementary Edition) by
Major Victor W. age, Over 160 Pages,
PRICE ....cciiiiiirieiirirncnnsnsssnnnns $1.00

HENLEY'S A B C OF GLIDING AND SAIL-
FLYING by Major Victor W. Page, Over 200

Pages, PRICE .....c.c.ovvviuennnsennnans $1.50
AERIAL NAVIGATION AND METEOROLOGY
by Capt. Lewis A. Yancey, 350 Pages,
PRICE ...u.iiviiiiiiiiiienensonnnnssnsnnn $4.00
AVIATION ENGINE EXAMINER by Major
Victor W. Page, 440 Pages, PRICE ...... $3.00
ELECTRICITY

ELECTRICITY FOR BEGINNERS by Edward
H. Thomas, 172 Pages, PRICE ........... $1.

ARITHMETIC OF ELECTRICITY by Prof. T.
O’Conor Sloane, 230 Pages, PRICE $1.50

STANDARD ELECTRICAL DICTIONARY by
Prof. T. O’Conor Sloane, 790 Pages, PRICE $4.00

HIGH FREQUENCY APPARATUS (Its Con-
struction and Practical Application) by Thomas
Stanley Curtis, 269 Pages, PRICE $3.00

AUTOMOTIVE

AUTOMOBILE WELDING WITH THE 0OXY-
ACETYLENE FLAME by M. Keith Dunham,
167 Pages, PRICE ....... . ccveveeneneree e

THE MODERN GASOLINE AUTOMOBILE by
Major Victor W. Page, 1146 Pages, PRICE $35.00

ELECTROPLATING

ELECTRO-DEPOSITION OF METALS by Dr.
George Langbein and William T. Brannt, 863
Pages, PRICE .....c.i0ivicreretornnnenes 7.50

THE MODERN ELECTROPLATER by Kenneth
M. Coggeshall, 276 Pages, PRICE ........ $3.0

SHOP PRACTICE

SHOP PRACTICE FOR HOME MECHANICS
by Raymond Francis Yates, 320 Pawes,
PRICE $3.00

MACHINE SHOP KINKS by Robert Grimshaw,

417 Pages, PRICE .............coi0urun-. $3.00
MISCELLANEOUS

A B C OF TELEVISION by Raymond Francis

Yates, 210 Pages, PRICE ........cc00000. $3.00

PROSPECTOR'S FIELD-BOOK AND GUIDE
by H. 8. Osborn and M. W. von Bernewitz, 364
Pages, PRICE $3.00

SOLDERING AND BRAZING by Raymond
Francis Yates, 90 Pages. PRICE ......... $ .
CLOCK REPAIRING AND MAKING by F.
Garrard, 168 Pages, PRICE ............... $3. 0

WATCHMAKER'S HANDBOOK, by Claudius

Saunier, Over 500 Pages, 14 Folding Plates.
1) L o) R R A0 B0 aa 000 D00 BU BB 6o 00880 a0 $5.00
THE CIVIL SERVICE HANDBOOK,

PRICE $1.00

A B C SHORTHAND. PRICE $1.00
BREAKING INTO ADVERTISING, PRICE §$1.75

HOW TO MAKE MONEY AT HOME,
PRICE $1.00

SCIENTIFIC WONDERS OF THE WORLD,
PRICE $1.95

HOW TO ORDER

Simply mention title of book and send remittance
to ua in form of check or moncy order (cash or
stamps only if you register your letter). Add ten
cents to cost of each book to cover postage,

GRENPARK COMPANY
99-R Hudson Street New York, N. Y.
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One Aerovox resistor, type 030, 250 ohms, 5 W,
R1;

One Aerovox resistor,
10 W, R2;
One Centralab volume control and switch, No,
72-105, 0.6-meg., R3;
Four Centralab resistors,
R4, R5, R6, RT;

One Centralab resistor, 5,000 ohms, 2 W. RS;

One Centralab resistor, 0.1-meg., 1 W., R9;

One Centralab resistor, 25,000 ohms, w.-W.,
R10;

One Centralab resistor, 0.1-meg., 14-W., R11;

One Centralab resistor, 0.5-mcg., 1/3-W., R12;

*Five octal wafer sockets;

*Two brown tip-jacks, No, 524

*One black tip-jack, No. 521,

*One green tip-jack, No. 522;

*One light blue tip jack, No. 525;

*One orange tip-jack, No. 526;

*One yellow tip-jack, No. 627;

*One dark blue tip-jack, Ne. 529;

*One black twin jack, No. 432;

*Two bhlack bar knobs, No. 366, 11 in.;

*One black bar knob, No. 365. 2% ins.;

*Four terminal connectors, type A016;

*One grid-bias cell;

*One cell holder, type GBI1A;

*One S.P.S.T. jack switeh, No. 10, Sw.2.
*Names of manufacturers will be supplied upon

receibt of a stamped and self-addressed envelope.

type 931, 17,500 ohms,

50,000 ohms, %-W.,

——T

BUILD THE RADIO-CRAFT
1937 CAR-RADIO RECEIVER

(Continued from page 731)

greatly positive and to cause too great a plate
current. The 100 ma. maximum for the receiver
must never be exceeded).

CONNECTING SPEAKERS

One, two, or more speakers may be used, and
Fig. 2 shows how the connections should be
made.

The laboratory model uses a genemotor-type
power supply delivering 300 V. at 75 ma. or
250 V. at 100 ma. Output is thoroughly filtered
internally and externally. The unit is extremely
efficient and is exactly what we need in powering
the 6-tube class B auto receiver described.

Be that as it may, some builders will prefer
the use of a vibrator type unit—and the set
has therefore been desifned so that either kind
may be used. The cabinet contains ample rocom
for the small compact genemotor and more than
enough room for the other type of supply.

LIST OF PARTS

One cabinet 15x8x7 ins.
front panel, 15x7 ins.,
steel ;

One chassis, 11x7%x3 ina. high;

*Two steatite 8-prong sockets, type RSSR;

high with removable
wrinkle finished

*One moulded socket for panel speaker recep-
tacle, type 86 ;

*One male chassis receptacle for external power-
ing. type CP6;

*One nameplate speaker-type dial, 6-1 ratio;

*Two nameplate bar knobs, type 688;

*Two nameplate knobs, type 284 ;

*0One 4-point band-switch selector plate (op-
tional) ;

*One volume control nameplate (optional),
type 25;

*One tone-control nameplate (optional), type 26;
One Meissner set of special car-radio all-wave
coils, for 4 bands, det., .}, osc. with padders,

L1, L2, L3;

One Meissner input LF. transformer, type 5740.
456 ke, LF.T.1;

One Meissner output LF. transformer, type
6742, LF.T.2;

One Kenyon transformer, type T251, T1;

One Kenyon transformer, type T302, T2

One Kenyon type KC200 (optional filter choke
for vibrator “B" supply or extra genemotor
filtering) :

One Electrad potentiometer with switch,
203 R15;

One Elcctrad potentiometer, type 240, R21;

type

(Continued on page T68)

*Four moulded sockets (6 if A.F.C. is used), |
type S8;

*One moulded socket for ‘A’ panel receptacle.
type S4;

TRIUMPH Model 77
isaWOBBULATOR
and OSCILLOGRAPH
for only $49.95!

An  Electronic Wobbulator combined
with the $39.95 Triumph Model 820 17
Oscillograph circuit. all in one unit,
costs only $49.95! You can’t analyse a
radio without a Wobbulator. You save
alf the price of any two similar units
when you huy the Triumph Model 77
Oscillograph-Wobbulator, Ask your

jobber.
TRIUMPH MFEG. CO.

I 4021 W. Lake St., Chicago, Ill. i

Send FREE Operating Data for Model 77. I
| Name ............... Address. ............. 1
ity oo, Johher.- ........... J

OFFICIAL TRIUMPH
Headquarters

for Central States

Immediate Deliveries
Wobbulators, Oscillographs

RADOLEK

601 W. Randolph St. Dept. T, Chicago

Just off the Press . New Spring and
Summer Radolek Profit Guide - FREE

- presents
{Exclusively)

NON-GLARE
L MICROPHONE

STANDS

with _ special

cable hangers
to prevent tang'es and broken
cables.

Complete line available on:
AMPLIFIERS, PORTABLE SYS.
TEMS ANDS AND_ FIT-

Leaders and manufacturers of

P.A. Eqguipment and inter.

c;;nmum:atmn Systems since
8.

FREE CATALDG No. 62 mailed
on request to dealers abd service-
men onl; (opsu't RALYT on
your 1A, problens.

RADIO AMPLIFIER LABORATORIES
50 WALKER ST. NEW YORK. N. V.

Please Saey That You Saw It in Rapio-CRAFT
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“how-to-make-
PUBLICATIONS
Experimenters

WE st below 8 large number of radio. short-wave, and mechanicai *'how-to-make-it
Each {3 a speclal publicatlon oriRinated by masters

For the first time, at the low price of TEN CENTS,

RADIO-CRAFT

designs.
In their reshecilve fielda.

you are now enabled to buy a complete desion with photographic

reproductions. complete mechanical layout. and fult deserigtion to make it possitle for anyone to buitd the project

In questton.
The name of '‘Radip Publications’

has beconie a hourchold word because this company has for many years specialized

in radic and other literature of speciul inierest to the exDerimenier.

PLEASE ORDER EACH PROJECT BY ITS PUBLilCATION NUMBER,
slamin

We arcept money-ordera. eash. checks or new U. 8.

and use the special coupon betow.
(No furelgn stamps or curreney oan be acrepted.) If you

gend cash or stamps, resister your letler to safeguurd ugainst loss. Moneyr refunded if you are not satisfled.

ANY TWELVE PUBLICATIONS FOR ONE DOLLAR

Partial List of New 10 Cent Publications

SHORT-WAVE RECEIVER PUBLICATIONS

HOW TO MAKE THE 2 TO 5 METER TWO-TUBKE LOUD-
SPEAKER SET. This receiver may be used with batteries
wlth an A.C. power pack. Packs s big wallop.. . No. 107
OW TO BUILD THE CIGAR-80X 1-TUBE “'CATCH ALL™
alc:l:lv:ll. An effective short-wave battery set which fits
a _small clgar-box. | uﬂnz Mﬁh portability yet
m-t efﬂciency......... . asaaa-+.NOo
HOW TO sULiILD THE POITAIL! MINIDVNE SHOIT-WAVE
SATTERY SET. Uses no serial. no_ ground. The total
weight is 31,

ths. and measures 5x35x@ inches. Self-
contained huu.erlu. tube. condenserl. and joup. Hi'lhly
sensitlve circuil. voravn e it +.. No. 114

NOW TO BUILD THE HAM-BAND ‘‘PEE-WEK'' 2.TUBER.

dandy pecelver with high efficiency and bandsbread
tunlnz Works & loudspeaker, yet the entire recciver is
no larger than your hand. Works with either batteries
or an AC. Power pRek.. .. ..., tiissssacsNOo 115

MOW TO BUILD THE DUO.AMPLIDYNE. The ideal l-tuhe
set for the beginner. One of the finest l-tube sets:

really ®ives 2-tube performance. Made for battery operl-
tion. With only ten-foot anténna bﬂnll in the good
Europesn stations.....cccccann w.ee.e..No. 118

RADIO BROADCAST RECEIVER AND SPECIAL RADIO PUBLICATIONS

HOW TO BUILD A SUPER-SENSITIVE ALL.WAVE CRVYS-
TAL SET. Just the thinf fot beRinners who wish to have
set on all-waves and which
separate  all Can be made for less
2.00. Uses no tubes or batteries.........No. 121
W TO BUILD THE 2-TUBE '‘PENTODE PORTABLE™
BROADCAST SET—the Jlightiest, amallest set giving loud+
speaker volume on balteries. Weighs leas than 12 pounds.

Bulit in a small, portable case....... - .No 123
HOW TO lIJlI.D THE lll‘lto STREASURE'’ FlNDll This
is 5 real unllu and prlrtlrll ""Treasu finder.
Simple l.o huid nd zu arantecd work, Ule 4 tubes.
CII\ be built for len- than ll.n.m). rarrerere. . No. 123
[ ] TO BLILD THE GIINSIACK ONK.TUBE PENTODE
I.OUDSF!AI(!I SET. Th is_the hest one-tube loud-
spcaker mel ever roll!ll.rurll'(l It works On batteries, and
is for btoadeasi reception. Extremely sensiiive,...No. 124
MOW TO BUILD THE WORLD'S SMALLEST ONE TURE
BATTERY RADIO. 30 smail that it is actually puilt in &
cigarette case. The wonder set of the last New York
radio BhOW. .. ... covoeennn xs

MOW TO BUILD A S8.TUBK BATTERY ALL-WAVE '‘FARM
PORTABLE'® SET. ranging from 12 to 2,100 meters. A
real portsble that pulls in the stations.........No. 128

HOW TO MAKE AN A.C.-D.C. ONE-TUBRE “DEAF AID.™
An excellent ajld for the ha l'd-of-hnrln! and deaf, for
theatres, churchea, and the hom: A Eodsend for &l
affiicted perasons. Can be bu|1t for l few dollars. No. 127

HOW TO sulLD A 'IANOTION For tesa than two doi-
lars, plus a few k paris which you have, you can now
Bk ifu llll]lil'll mllrumenl Operated by three
radio tuhes. It ha act ke ard. and You ean play
L] and **B*’ batterica. A great novelt,
due to the unusual musie which issuca from the Iou-iy
apeaker. .. cietecanaenciacans o NOL

How 'I'? BUILD THE ONE-DOLLAR RADIO. Impossible
though it sounds, for one dollar You csn bulld a radio
#et which includes a pradio tube and s pajr
phones and haiterles. You Mmake everythin;
outside of the thne last mentioned items.
and spare meta

MECHANICAL PROJECTS I'UBLI CATIONS

MOW TO BUILD A PEE-WEK AUTOMOBILE. An uiltra-
amall sutomobile that can be built for
dnll-rn Wil cal two 17-year-old bo
hour and 100 to 125 milea on one Kallon of KI;

HOW TO MAKE A BAND SAW FROM OLD AUTO PARTS.
Made from old Ford and Cheveolel Paris. Cnmble of per-
delicate and salisfactory work. Uses 25.gauge
10 an I2:inch band saws. Axs!mbly is euv for each
Part filis ita allotted Dlace perfectly. . .. ......No. 1

HOW To BUILD A IEAI. LATHE I'Ol $%.00. Requires &

$ wi t@rlll and
miil-
138

few hand tools. aboul .00 worth raw
tieiice tn build. The iathe ia upnble of drlllin
nE, trimming. boriog and thread culiin ‘o
HOW TO BUILD A SIMPLE ’DITAILI
A real refrigerator. Does hot use ice.
operates from an alcohol flame, oil burner or open fire.
Easy and meﬂmns\ve to bulld. Excelient for boats, camps,
plenics, 138
HOW TO BIIII.D I.ARG! TESLA AND OUDIN COILS av-

ING 18-1NCH SPARKS. Intereating high- fmmeury ap-

paratua with v\hlrh many higkh-fre<quency and X-ray ex.

per{mcnh can be perforined. Capable of r-roduclm! 1 000
000600000000 00000000000 00000 Q0080060

W TO MAKE AN ARC WELDER. are welder rlp-
lbl! of doink commercial jobs utlnhrwﬂly. Usca a en\g
duty transfurmer which operates from e 110-volt.
main. The outpul of the machine l'lnl!el from
100 amperes. ...

RADIO PUBLICATIONS

sessrraracarrrsaruraarass NO 142

99A HUDSON STREET

HOW TO USK AN A.C. ARC WELDER. Companton publica-
tion to the one listed directly before. Very Informative:
especially to the Esrafe man or mechanic who has had
Httle or no experience with an arc welder. Containa nany
importan: AN of actual work done
with ant arc welder. .No. 143

HOW TO MAKE YDOUR OWN MICROSCOPE. A microscope
which the home mechanic can easily buiid in hia shop,
The lenses are alitalned from the finders of a camera.
Although simple and casy to build, it is a thoroughly
practical and efficient inatrument............No. 144

HOW TO MAKE A WIMSHURST ELECTROSTATIC MA-
CHINE, An easlly constructed #enerstor of static elec.
tricity capable of discharging a fat three-inch spark.
Used in schools where electricity I- taught. Can be
built for less than $2.00............c.,.....No. 148

HOW TO MAKE A POWER DRILL PRESS FROM SCRAP
PARTS. An excellent Dractical driil preas that will make
work easier fot the mechanic. About 32.00 worth of
raw muterial and scrap iron are the only n--luln-me;nt‘-‘.
B R srerrasesaa s NB.

HOW TO MAKE AND EXPERIMENT WITH AN ELECTRO-
PHORUS. With this device num-mul imere!tin: experi-
nients  with atatic electricity can rmed.  Man

tl)f 'lhe exuerlmenll are lhoroul.hlv expi-med and _il-
us 060G 0

teceamrrearacarrarsrraaesssNO. RS

NEW YORK, N. Y.

— — — —— — — — —— — —— — T g T G A Sm— —— — — — — — — — f— w—

RADIO PUBLICATIONS 99A Hudson Street, New York, N. Y.

he publications Iinled by _number. at
& TWELVE PURLICA- 107 oL L] 15 1
lo me Ipoltl)ald

10¢ T (0 NF Dﬂl.l.AR FOR AN
These nub ications are to be u'nl
nlaceil a circle around ecach bumber which
Send me aiso your list of 27 other IOc nubhut:ons.

saaarsravsiarasvaaes s JAddress ..

Name

City

You ‘©an _ build this
Traller with ordinary
tools easily from our
step-by- s‘tic:) mn:alacvi’lf)ndl ta!

8 ueprind
oot 2 e lted Ll o sbowe. e

's'.‘ful"ifss of the cost hmudm it yourssll. Bend 250 for plane

sheet. illustrations
THE PLAN SHOP, 910 Palmolive Bidg. Chicago. 1.

RC-637

1 have

121 122 13 124 125
126 127 128 129 132

135 13 138 141 142
143 45 14 148

'.PATENTS and
@ TRADE MARKS

Trotect your most valuable assets. Expert service.
Prompt attention. Write

LESTER L. SARGENT

Registered Patent Attorney
1115 K St., N. W,, Washington, D. C.

PATENTS—TRADE MARKS

All cases submilted given personal attention by
membpers of the Hrm.

Form * Evidence of Conception™
iztructions
“How to Establish Your Rights'*—Free

LANCASTER. ALLWINE & ROMMEL
PATENT LAW OFFICES
436 Bowen Bldg. Washington. D. C.

and

CLASSIFIED ADVERTISEMENTS
Advertisements in this section are Inseried at the
cost of twelve ecnits Per word for each insertion—
name, initials and address exch count as one word.
Cash stwuld acrombany all elassified advertise-
ments unless placed by s rorognized advertising
ageney. No less than ten wordz are accepied.
Adlvertising for the July. 1937. issue should be
received not later thun Friduy, May 7, 1937

DOGS

TERRIERS: ALSO BULL PUPS, SIH
Bob Tunn, Dallas, Texus.

SUIP ANYWIIERE.

Please Say That You Saw It in RaADIO-CRAFT
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RELATIVE ENER

i 2
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Fig. 3. Duplicating the light content of sun light.

"WHITE" IS A RAINBOW
OF COLORS!

{Continued from page 740)

same color (or “total density™) and (Table II)
the source of the mismatch (or primary color
values}.
Table I
Matching Shades of Green (without filters)

Reading of Reading of Points
Sample No. 1 Sample No. 2 Difference
3-675 8-700 +25
Table 11
Analyzing Shades of Green (with filters)

Reading of Reading of

Sample Percent Sample Percent Points

No. 1 Content No.1 Content Difference
Red 115 30.7 125 32.9 <10
Green 150 40.0 165 43.4 <+ 15
Blue 110 29.3 90 23.7 =20
375 100.0 380 100.0

SOURCE OF COLOR

A piece of red cloth appears to be red because
it reflects only those lightwaves that produce
in the mind’s eye the sensation of red light
and it absorbs those which do not. Hence,
visible color is the result of selective absorption.
There is absence of color, or black. when a sur-
face absorbs all rays; does not send back or re-
flect any light that the eve can see and thus
resolve into any color. On the other hand when
no color is absorbed. and all the light rays that
strike an object are reflected into the eyes of the
observer, white is the result; its purity then
will depend upon the perfection or “power® of
the reflector.

The well-trained eye is said to be able to
recognize approximately 100,000 different hues
and colors. Trained experts are known to detect
as many as 200 shades of white and nearly as
many shades of black.

However, color engineers have found that
shades appearing identical under electric light
may vary greatly when examined in daylight.
Nor are color lnmps dependable in all cases; the
slightest variation in line voltage changes the
color value of thia light source—which to begin
with is only a partial substitute for daylight.

APPLICATIONS

Many uses for the reflection-type color meter
have become evident but a far greater number
of uses have yet to be found. Many of the more
interesting applications of this type instrument
are given below as showing the capabilities of
equipment of this type.

Yarns may be tested by close-winding the yarn

Vest Pocket Adding Machine

Sturdy Steel Construction. Lifetime

Pocket Companion.

Multiplies,

IlOD DI). A
f Send hame and addross. We

rhip lmme(llnlol'y

postman $2.50 (pl

Esidipininion

| rm

Adds, Subiracts,
Dividea, Caparity. 060,-
rell machin®—fuaranteed

afe). (Foreign gountrics B(‘I:I ;nul;‘

our_ money back afts

Free s 50 r 10 dnynytrlnl if not

T I satisfled. Thousans

ria of  satiafled uscrs.

Sond no “Total Gona“for Sheclal Of-
money Cost ger to akents.

TAVELLA SALES CO., 21 West Broadway, New Yorke N. Y.

-
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G.E. PHGNI]IGI!APH MOTOR

Formerly
Sold
for
$15.00

JUNE,

for

v AR 1 \BLE
speed indue
Hon type self-slarting. 110 volt.
sheed contrel. IMlug and ourd.
HEM. Can he inatalled in place of old-fashioned, hand-
winding speed motor. Aso _ldeal for display wrn_table
and a hnndred other uses. These Generpl Elegtric Motors
are brand new. in origlnal factory cartons
Flectrle  Phonograbh  motur  as  de-

25 10 60 cycle, AC,
Speed range from 5 to 200

seribed T
Shipping We@ht—12 |bs.

WESTINGHOUSE

UNIVERSAL MOTOR

s2 95 1.2

AC and DC
Shipping

Weight
8 lba.

THI\F Motors are manufactured by Uw Westinghouse
trle 1'. They are absolutely new. Speclftcations:
1,30 101 operates on elther A .C. or D.C., 110 volts, 5000
R.I.M. IRheostat can he used to vary sbeed. Helg@ht 34",
Length 3%”, Width 114", Shalt .” one Inch long. (an
be used to drive Sewing Machjmes, Models, Buffing Lathe,
Polishing Head, Drills. Grindstones, ete.. ete.
MOTOR only 52'95

MOTOR with Arber and %” Chuck ..............

Add 25¢ for special packtm: and mailing
anyu.hcre inl. 8 A,

MICROPHONE and RECEIVER

"TRANSMITTER

BREASY PLaTE

¥

TWO CIRCUIT
Jack =

TIII“ Microphone and telephume head.et outflt was bulit
espct-lnll)' for the U, 8. Navy Aviation Corbs.
The iloltzer-Cabot  FEleetrie 1'ompany  constiucted the
outfit to Governmen' speclfication
The outflt conslsts of a low-imbedance carbon icro~
phone (trunsmitter). securely fastencd 10 @ metal breasi-
blate, and a set of heavyedoty, [ow-imiedance carblhwones.
A shecially eonstructed switeh on 1he hack of the bicaste
plate_controls the microphone circuit. The earphones are
18N, Utah type. attached 1o adinstable  headbaud,
’lu.enl) -pight feet of very heavy weaihier and walerProo!
ounductor cable i8 furnished. Current of not mure than 10
volts should be used. A storake buttery {s the most satls-
factory current supily.
8. Navy Alrplane-type Microphone and
Recciver as described

The shipping wnght is 9 ths,

WESTINGHOUSE
POWER GENERATOR

Manufactured for U, S. Signal Corps

A.C, Electrical 200 Watt
ower

from a Windmill, from
avallable Walerpower,
from our Automobile,
from your_  Motoreyele.
from your Bleyele, Foot-
pedals  or  Handerank
{for transportahle I dio
Trangmitters, Strenu
Floodlights.  Adverti-ing
Klgns); do you want o
operate AC Radin sets from 32 V

1oV.AC

. DC mrm Hgnt syste

:mrwlg'eml\:o r.'ci'll:-.r'\lnrh Iln hc)‘\i(i to gel 200 V“ AC.”oh
5S¢ AN 1ree phase AL, ete., ], 1

needed 1.. D genertor. ) i ele. 1410 1)

here m Qver 25 Applucnhunl. stich as: D; mo
Ul from Fhl to ten 2o Wa 11¢ Volt |:rﬁp,,y;|.m,-t
Wiave Transmiiter supplving operating

Illl Valts A.C. I'\X
110 v, AC 60
Mator Generatar,

SHam'™ tranamiller. Opirating

Recelver in LC dintr o, A o

Publle Address

stemn. Electric \h—uls on nolor 3
Lf“hl'-'"‘-;_ .ﬂc e N v Loats, yachts, ete. Camp
uc-l'rint 8 in. amd  Four-Page
Rlg x 12 1n. ll’lhll’ut‘lloll sheel Rencralor. ax 90
descrihed Includlng four repl nent carbon
brushes aeseeerana

Shipping weight 18 Ibs.
All merchandise in original packages—
never used. Money-back guarantee,

We wtll forward Shipments by EIPT!’BS Co(lect
if sufficient postage iz not in-luded

WELLWORTH TRADING CO.

960 W. Washington Blvd., Dept. RC-637, Chicago, !l

Please Say That You Saw It in RADIO-CRAFT
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arotind & flat glass plate about 2 ins. sa. If 2 |

yarns of slightly different twist are measured
the readings, which will be dependent upon the
total amount of light reflected, will diifer; but
if color filters are insertedd and readings tnken
for each color filtration the propurtion of each
color will be seen tv have remained unchanged.
In other wourds, the make-up of the celor is de-
termined regardless of its total light reflecting
value or the density of the sample. For this
reason it is convenient to determine culor differ-
ences between cloths of ditferent weaves, enly
the color and not the weave being the factor on
which n reading is obtained.

Liquids are tested by placing an amount in
a petri dish sufticient to nearly fill it. Then the
petri dish is placed upon a white backfZround
so that the light rays are reflected back through
the liquid to the photoelectric cell. This method
benefits by the double travel of light through the
liguid and doubles the percentage of error, re-
vealing the most minute variance in 2 liquids.
In faet. it becomes possible to discriminate be-
tween distilled and double-distilled water. Blood
may be tested. by color analysis, for its hemi-
globin content,

Qils, kerosene, gasoline, etc., may be checked
to determine uniformity or to duplicate repeat
orders and blending. Oils ordinarily put out
under the same number when given a color.meter
test will often show from 200 to 400 points
difference.

Steel can be color-meter tested for color
differences,

Powders are checked by filling a petri dish
and smoothing off the surface with a stick to
get a unifurm reflecting surface. Carbons and
bone blacks when analyzed, by means of the
filters, generally show the same green or blue
content but immediately reveal a varying red,

Paints. lacquers, or any finishing materials
which are to be matched may be tested with the
colorimeter. The discrepancy is shown in the
total reflected light value. If not & match the
discrepancy is shown in plus or minus in each
of the primary colors; the percentages of pri-
mary colors 1n the sample and the correction
needed to bring the sample to match are in-
dicated. The fading of finishes can be determined
upon this percentage basis and will show the
component color that has faded out the per-
centage of fade as compared with the original
sample,

I'rinting inks, analyzed by the same method,
may be tested for coverage and fading. Paper
may be tested for tints and opacity.

Glass (eyeglass, telescope and camera lenses.
for instance) and other transparent materials
may be tested for light transmission and color
content. Photographic plates and films may be
thus tested.

Ceramic materials, depending upon whether
they are glossy or dull, may be tested with either
the single-lamp or double-lamp units.

Flour samples that appear to the naked eye
to be identical when color-meter tested are found
to differ considerably in their color composition,
An excellent example of this is secn in Fig. 5,
which shows that the soft.patent sampic selected
had considerably less red in its purticular shade
of white than did the hard-patent sample,

Yea, verily, the reflection-iype color meter is
an instrument that wide-awake technicians will
find easy to merchandise.

Our Information Bureau will gladly supply
manufacturers’ names and addrespes of any items
mentioned in RADIO-CRAFT. Pleasc enclose a
stamped and sclf-addresscd envelope.
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Fig. 5. Primary color content of a sample, in

wavelengths.
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NOKOIL
SPEAKERS

Make The Perfect
TALK-BAK™ Systems

5“

Model 482 T B.

Only

The 5”
most popular, but tk

model shown

SPECIAL

TALK-BAK*
SPEAKER

above is the
1es¢ speakers which

are designed especially for Talk-Bak*

Systems can he had

Write for ge

in other sizes.

neral  cataloy.

special information and draw-

ings on

Talk-Bak®

Systems

Ask for the name of our nearest distributor. Wright.

DeCoster distributors are

anxious to

always
to-operate,

WRIGHT-DeCOSTER, Inc.

2251 Unlversity Ave..

Export Dept.—M. Simons
Cable Address:

St. Paul, Minnesota

& Son Co., New York.
*Simontrite.”

Canadian Ofce: Associated Sales Co., Guelph, Ont.
¢Copyrighted

5;%.':‘»

New Revised

RADOLEK
Profit Guide

1000
New Radio
Items

The Spring and
Summer edition of
the 1937 Radolek Pr
press.
Radio Supply
many presented exel

parts listings of

upon to serviece. A
of Radios and
profits to you.

your copy NOW!

RAD

601 W. Randolph.

Name ......

Addresa
Serviceman? [0

Book.

I)l‘nler? m]

ofit Guide is just off the
The most up-to-dale and complete

1000 NEW ITEMS—
usively—an Oscitloscope

using a new 2 Cathode Ray Tube, auto-
matic tuning aute radios, ete. 164 pages of
valuable, detailed radio buying information
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ﬂecdude e

Famous Metallized Type Raesisq
tance Element,

Fully insulated=—no shorting,

Sealedthzoughout=—imperwvious
to atmosphezic effects.

Enclosed positive contact=will
not break or become '‘open’.

Small, sturdy, light in weight.

Both RMA color coded and im-
printed with resistance wvalue
and wattage rating,

172 WATT, List 17c. NET 10¢
1 WATT. List 20c. NET 12¢
2 WATTS, List 8¢, NET 18¢
INTERNATIONAL

RESISTANCE CO.
401 N. Broad $t., Phila., Pa.

INSULATED
_ql:sll'rmg;

.00001 Ohm to 11 Megohms
SHALLCROSS

Hi-Lo Resistance Bridge

A direct reading instrument for the
measurement of low resistances en-
countered in relay contacts, coil and
armature windings, as well as other
resistance of any character within
the range of the bridge,

Combines in one instrument a stand-
ard Kelvin Bridge and a standard
Wheatstone Bridge for measuring re-
sistances from .00001 ohm to !
megohms.

Send for Bulletin 637-PC

BHHALLCROSS MFG. COMPANY

Electical . l!ramzmy Tnslrumentl
and Acciniale ResisloiL
700 MAC CADE BSOULA\VALD

COLLINGDALE, PA,

RADIO-CRAFT

8UILD THE RADIO-CRAFT
1937 CAR-RADIO RECEIVER

{Continued from page T65)

One Meissner 3.gang variable condenser, type
15130, 410 mmf,, Cl1, Cl10, Cl11;

Three Continental Carbon insulated resistors,
type M5, 0.25-meg., R1, R5, RIT;

Three Continental Carbon resistors, type M5,
0.5-mey., R20, R14, R12;

Four Continentual Carbon resistors. type M5, 0.1-
meg.. R3, R6, R16, R18;

Two Continental Carbon resistors, type M5,
50,000 ohms, R7, Rl1;

Two Continental Carbon resistors, type M5, 5,000
ohms, R19, R13;

Three Continental Carbon resistors, type M5,

1,000 ohms, R4, R10, R10A:

Two Continental Carbon resistors, type M5, 300
ohms, R2, RI11A;

One Continental Carbon resistor, type M5, 30,000
ohms, R9;

One Continental Carbon resistor, type M5, 600
ohms, RX;

Four Aerovox condensers, type 284, 0.05-mf., C19,
C2, C6, CIBA;

Seven Aerovox condensers,

type 484, 0.1-mf.,

C3, C4, C8, C9, Cl14, C20, C21;

Three Aerovox condensers, type 434, 0.1-mf., C5,
C13, Ci5;

Two Aerovox condensers, type 484, 0.05-mf,,
C22, C24;

One Aerovox condenser, type 484, 0.01-mf,, C12;

One Aerovox condenser, type 1464, 100 mmf.. C7;

Two Aerovox condensers. type 1468, 250 mmf.,
C16, Cl18;

Two Aerovox condensers, type PR25, 5 mf., C17,
C23;

Nine Meissner align-aire trimmers,
{not necessary
units) ;

*One genemotor power pack, type 2775 or 3010,
with filter or (if desired) one ®*vibrator “B™
aupply kit (with type 249 or other vibrator).
P.4221 or higher power transformer, accessory
items, chassis, ete.;

*One remote-control assembly, type 706-T1-V7;
3—4524 couplings; 1-——104 reduction unit for
A-in. hub; 3—3119 brackets ; 1—mounting kit
to individual requirements; 1—8818 tone con-
trol; 3—24 in. cables with fittings;

Continental! Carbon ignition suppressors, wheel-
static suppressors, A" filter chokes;

Aerovox hi-and-low tension filter capacities:

One set General Electric tubes, 1~6A8, 2—6K7,
1—6N7, 1—6CH, 1—6Q7T, 1—6H6 (optional for
A.F.C. balanced rectifier), 1—6J7 (optional
for A.F.C. oscillator control tube) ;

One General Electric type 6F6 tube (in subatitu-
tion for above-mentioned 6N7 and 6C5 tubes,
if desired) ;

*One binding post (for antenna), No. 46;

*0One Wright-DeCoster 15-chm impedance per-
manent-magnet speaker;

Two shielded pieces, Hx2"/g ins. ;

One shield piece, 10x27; ins.;

One Ccntrnlab 8-gang, 6-pole 4-way selector
switch, 11, ins. between sections, type 2-3274;

(Note: dial may not be reqiired and may be

omitted: 3 knobs also if receiver is built for

exclusively remote control; 1 pointer knob in any
event reduired for band switching.)
*Names of manufacturers will be supplied upon

‘ receipt of a stamped and self-addressed envelupe.

(This interesting auto set was designed by Mr.

Raymond P. Adams—Ed.).

A CORRECTION

For those who are interested in the “Precision
Aligning Unit” described in the June 1936 issue
of Radio-Craft. the correction shown below is
given. The wirec marked X was omitted in the
l original diagram.

type 15230
if coils provided with such

—3
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for

1937
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ON THE MOST SENSATIONAL

HOME TRAINING PLAN IN THE HISTORY OF RADIO

| can teach you QUICKLY
No previous experience required

No matter where you are or what you
have been doing before, 1 can train you
for Radio because my course is DIF-
FERENT and THOROUGH. 1 teach
you the prinCiples and practice of Radio in
lessons which men say are marvels of
simplicity. 1 train you on REAL PRO-
FESSIONAL EQUIPMENT — the stuff
real Radio men use. And 1 teach you
tested BUSINESS METHODS — 1 show
you the system, the actual tricks of the
trade that successful service men use.
I tell you all about it in my NLW Free
Book, "MORE MONEY IN RADIO",
Send for this book TODAY.

Jfézwfﬁgﬁy

President

17¢ a Day

Make Me Prove That Less Than

The Mere Cost of a

Pack of Cigarettes

" ACTUALLY SETS YOU UP

FOR BUSINESS

RIGHT NOW!.... Is the Time to Get Started in an Industry That
is Making Fortunes for Live, Wide Awake Men.

THIS new and different kind of Training
does more than teach you about all branches
of Radio. It teaches you Radio business
methods-—it sets you up ready for an actual
start in business-—and it backs up every step
of your training with REAL PROFESSIONAL
RADIO EQUIPMENT!

No matter what kind of Radio Train-
ing you take, it is absolutely necessary
that you have equiprment of this kind
BEFORE you are ready to start making
real money.

Sprayberry Training brings it to you almost
at the start—teaches you just how to use it
under actual working conditions. Upon com-
pletion you have COMPLETE business and
technical training PLUS theneeded equipment
to enter business at once for full or part time
profits-—or to start off on a career in any one of
Radio’s specialized fields such as Public Ad-
dress, Auto Radio, Commercial Radio, Broad-
casting, etc.

ACT TODAY

Get Into Radio - An Industry
That Shows a Profit NOW!

Radio is going ahead by leaps and bounds.
And now TELEVISION is on its way!

Today is the time to get started —
and Sprayberry Training will start you right.
Investigate at once! I will show you how an
investment of only 17c a day— just about the
cost of a pack of cigarettes can mean a real
future for you in one of the fastest-growing
professions in the world.

EARN UP TO $25 A WEEK
WHILE LEARNING - READ WHAT
THESE MEN SAY

A. H LANOIE, Northbridfe., Mass.,
F writes: sinee enrolling I have elearced
het brofit of more than $150 In spare
> time alone ahd 1 am not half
throukih the courxe yol tionestly. [
ARNOL WinlarRtand BOowW you can KIve so

much ‘dope’ for so 11L& money.”’

EDWIN A. GAMMON, Aubum. Mninc
write “Your course s =0 thorough
£ood and practical that it is hard to plcl
out wpe sirt that s better than ans
olher. Due io the kuaviedge 1 have
gotten from it 1 ive lwen defuged with
work for the last moith, achieving good
resulls with radios which had been Un.
1 e by alher  serviece
men. You ddeserve all the ereilit. and 1

DAVIS, Baltrmore. Md.. wriles:
e the Sprayburry  Practieal
for which | would not take
1hing or any pricey 1 an now nudkioy
on an aversie of from 510 10 S23 per
week spare time work, and if this
heeps up 1 may go in for_ full time
radio  servielng and  sales. Thank you
again

YOU GET THIS BIG PROFESSIONAL OUTFIT

This set is the real thing: New "*Electric Eye™, Set of famous Rider Manuals, Experimentat
Kit, Tool Kit with Replacement Parts, etc., and big USEFUL Triplett Tester the kind

of equipment real service men use to do real jobs.

———————— TAE———

L 8% CLpe g gy

~ .

. i /s
VA EAR ericanta

1 STOI’VTC(')m

NOW SEND FOR

FREE BOOK!

My free book has started
hundreds of men on the /
road to success in Radio
and happiness in life. It's
¢rammed with facts you
can't afford to miss
filled with TRUE STO-
RIES of men that I put in-
to Radio. Get this book
and read it. If others can
succeed in Radio, so can
you it's all in getting
started right. So get the
right start TODAY
mail this coupon for YOUR
copy of this great FREE
BOOK! '

SPRAYBERRY ACADEMY OF RADIO,
F. L. Sprayherry. President,

Office No. 20-GG. University Place, N. W.,
Washington,D.C.

Please send me, without obligatlon, “"More Money in Radio™” and
complete facts about your mew type of training.

NAME
ADDRESS

CITY . STATE ..
Paste this coupon on a penny pesteard and mall FODAY.
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ENJOY RADIO PROGRAMS WHEREVER YOU GO

WITH e

o ‘ : b, § .
/MM MODEL FA-80
Stations Hair-lined Tuned . . . At a Flick of the Dial!

~N

(8 G-E Metal Tubes)

Eyes Concentrated on the Road While Driving and Tuning!

“FLICK . . . There’s Your Station.” The driver
merely turns the dial to approximately the sta-
tion's dial position . . . and PRESTO! . . . the
program comes in instantly. In a “split second.”
Automatic Frequency Control shifts the station

into its correctly tuned position. Enjoy reception
equal in performance to that obtained on finest
home-type sets. Arrange, through your nearest
G-E Auto Radio Dealer. for a demonstration of this
sensational GENERAL ELECTRIC AUTO RADIO.
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