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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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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 are interested in —New Low Cost Board and Room Plan
i our position in life, send in the coupon for informa- My friend, don’t waste the golden vears of your life saying,
b‘etlm ing ¥ o I 9 . N Electricity “I"can't afford Specialized Training!’ Of course you can! Get
tion on COYNE Practical Tra:mmg Ja ZIECLI ).‘ my catalog—see for yourself how we help graduates year after
Thousands of Trained Electrical Men are making good money vear. I have a special new |°fw lt‘qst]_Bpard and Roon;nplm:;
i < icity. ry everywhere is whereby students take care of their living expenses while a
a0 _thC many .bra“(:h.cs of Elect nC}ty In(]-uSt ¥ ¥ il COVYNE. Don't let lack of money hold you back. Be sure to send the
bClng modernized with new electrical equipment . .. will use 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 S40
—8§50 a week, Armature Winders make $40 a \\:cl{ :}ndhl;lore. ::.I\-mtmn '\n‘i PA RT Tl M E EM P Lo YM E N T
Auto Ignition Men also make good money at steady jobs. Many others opera : " = i
i si few opportunities in Electricity. If you need part time work to help pay living expenses while
et e o icaco LIPS, O of RESCTi here, we'll help you. We help hundreds of s;udents through
= this special department and may be able to help you.
Train-on FULL SIZE Equipment— Bn e FRABLATIDNLECRVIEE
NOT by Correspondence—NOT by Text Books : , ) ’
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 books. Youldo_n thpccd lhl}‘:l}; charge.
school education or previous eXperience. It is this real Jo
Training that enables COYNE to train you for a better pay job.  Employers PRAISE These COYNE Graduates
4
“"Mr. Lingerfelt's services
AIR CONDITIONING, DIESEL and CETFULLFRCTS ;;gg;sf]g;;ﬁ?;;;)i;,? a;ésogﬁg
i . . ing i has certainly helped increase
ELECTRIC REFRIGERATION included Yo PREE COTRE Hoor 1 | his efliciency.”
i i i ‘ork It »~ itiex .., jrbs.., “John Lindquist was given
Spreading over the nation is a vast nch\prk. these fast dcvelop;ng facts,..opportunities .., jo . J ¢
branches of ELECTRICITY are employing more men and paying 3?:{:& ,,:,”,E.‘:‘,‘J,E.Z‘ ‘r’iﬂi&?ﬁi’%l ?t?c llrllicgl;?::]sl(:ﬂﬁzysg}alll.%; 3’2?[;?9
¥ el S‘alanes eI g : YOU TRAIN HERE g:;]gfnr';?zl'?:l‘é'(;\’lnﬂé'trai‘l)l.ilng (Names of companies on
Homes. oftices.factories, trains. : Many thousans e P his hix Dook is fequest), We Hawe scores of
gl D leviTeg ERTAUCE Jaire Sfidallardwonth ‘ours without obe such letters. Get complete
conditioned. Autos nay Soon @ tieal equipment e B P story, You owe it to yourself.
be diesel-powered. This valuable in- 4 and machinery fovat ohedr Clip and send Coupon—
s!rucnonmclrA(hl:d(\:;nholltcxtr\:]\(c)(ag; i i .n,;ilr.,yg:]o in Coupon NOW!
Clip and send Coupon —2 'E our o
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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
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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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President

National Radio
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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
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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

. 80c
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Editorial Offices: 99 Hudson St., New York, N. Y.

HUGO GERNSBACK, Editor
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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

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,

PART |

IV AR OB ORRE S OROER AR ENR RO DO IEEEETEERR OB BRBRRLL T RO RO OO O R AR FROTOROT RO A0

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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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
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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
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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

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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Communo-Phone. This R.F.-type interphone de-

velops a sufficiently strong carrier to pass from

one A.C. line to another without connecting
wires or condenser jumpers, It will work over
long power lines and across phase windings of
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in the diaugram above is the speech modulator in
the ‘“‘talk™ position,

Remler. An A.F. circuit system is used, with
a single conductor and shield-return between
stations. Three systems are available—{1) mul-
tiple-station with master station and secondary
units; (2} 2-station system, shown in the circuit
at right; and (3) all-station selective system
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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 Motortone
will find this set easy to
service,

logging."
3 Service Men

Name and address of any manufacturer will be sent on receipt of a self-addressed, stamped envelope.
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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

722

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

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.
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HE TRRESISTIBLE appeul of “music-on-

wheels™ has created a ready and cager demand

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

the source of noise to as small an area as
possible. The ignition 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-
stallations is dependent entirely on these

LEON L. ADELMAN
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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

724

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

ACOUSTICS FOR THE
PRACTICAL P.A. MAN

The highly complex subject of acoustics has
been simplified for the practical 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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INustrations of the defects described.

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

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.

1937

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

for

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
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(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,
Bty . b LH6 G -°§‘,’}“" 6, 7

GND. T ]
= - 24 |,M1-3 4 'l;\ r A r
7 |COLMEGL RCE L e ;? [ [ReoSmE. [

BALLAST T i -t:CS 8MF. ~.| RS 025 MEG
___________ S SEE=ESIs S ST I ""'L._--—_ l
) "o B+ B2 . €135V C-"4 av.

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
!..*-‘:t: THROUGH 10,000 OHMS
'--.h-__ _4-“ [

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)
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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)
for 1937
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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

S O e e e e L L s 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
P 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
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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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Radio Service Data Sheet

200

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.
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| 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 w