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THOUSANDS are MAKING
$30-$40-$50 a WEEK

,ELECTRICITY

-

LEARN BY DOING
12 WEEKS TRAINING IN BIG COYNE SHOPS
GIVES YOU YOUR START IN THIS GIGANTIC FIELD
It's Easy to Train at Coyne for your start in Electricity. Break
out of the Low -pay, untrained class. If you are interested in
bettering your position in life, send in the coupon for information on COYNE Practical Training in Electricity.
Thousands of Trained Electrical Men are making good money
in the many branches of Electricity. Industry everywhere is
being modernized with new electrical equipment . .. will use
more electricity. Many Power Plant Operators now make up
to $50 per week. Electrical Maintenance Men are paid $150 a

month and up. Refrigeration and Air Conditioning Service Men earn $30 -$40
--$50 a week. Armature Winders make $40 a week and more. Aviation and
Auto Ignition Men also make good money at steady jobs. Many others operate
their own business. These are only a few of the opportunities in Electricity.

Train on FULL SIZE Equipment

-

Send for EASY PAYMENT PLAN
-New Low Cost Board and Room Plan
My friend. don't waste the golden years of your life saying,
"I can't afford Specialized Training!" Of course you can! Get
my catalog -see for yourself how we help graduates year after
year. I have a special new low cost Board and Room Plan
whereby students take care of their living expenses while at
COYNE. Don't let lack of money hold you back. Be sure to send the

Coupon for information on how to get training first, then

pay tuition in 18 easy Monthly Payments. starting 5 months after
you begin school.

PART TIME EMPLOYMENT

If you need part time work to help pay living expenses while
here. we'll help you. We help hundreds of students through
this special department and may be able to help you.

NOT by Correspondence -NOT by Text Books

JOB AFTER GRADUATION SERVICE

COYNE Shop Training is NOT by correspondence or Home Study.
You come right to the big COYNE Shops in Chicago to get this
practical Training. You work on real equipment-such as generators, real dynamos, you wind armatures, work on diesel engines.
airplane motors, and do many other practical Electrical jobs. Here
is one of the greatest working outlays of its kind in America. No
embarrassing reciting. No dry text books. You don't need high
school education or previous experience. It is this real job
Training that enables COYNE to train you for a better pay job.

ELECTRICITY. ready at all times to supply their needs for
trained men. After you graduate you get Lifetime job assistance through our Free Employment Department. As a
COYNE graduate you get free business service and technical
consultation to help you as you advance in your job; also, the
privilege of review at any time without additional tuition

AIR CONDITIONING, DIESEL and

"Mr. Lingerfelt's services
very

We keep in touch with many large firms in many branches of

charge.

Employers PRAISE These COYNE Graduates
GET FULL FACTS

ELECTRIC REFRIGERATION included

You'll see
e thing in the
Big FREE COYNE Book
.
facts...opportunities .., jnbs
salaries...actual photos of hundreds of ambitious fellows pr.paring for better jobs. You'll
see proof that COYNE training
pays. This big
is
ligation. So
act at once.
Just mail
Coupon.

Spreading over the nation is a vast network, these fast developing
branches of ELECTRICITY are employing more men and paying
more in salaries every year.
YOU TRAIN HERE
Homes, offices,factories. trains.
Many thousands
autos. airplanes are being air of dollars worth
of real pracconditioned. Autos may soon
tical equipment
be diesel -powered. This valuable instruction includedwithoutextracost.
Clip and send Coupon -NOW!

and machinery
is installed in
our fireproof
modern school.

satisfactory. His practical shop training at COYNE
has certainly helped increase
his efficiency."
"John Lindquist was given
an increase in salary due to
the high quality of his work."
(Names of companies
request). We have scores on
of
such letters. Get complete
story. You owe it to yourself.

Clip and send Coupon
NOW!

MAIL THIS
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COYNE ELECTRICAL SCHOOL:
5 00 S.

Paulina Street

Dept. 57 -78
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Chicago, Illinois
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MONEY MAKING DETAILS
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H. C. LEWIS, President.
COYNE ELECTRICAL SCHOOL.
500 S. Paulina St., Dept. 57 -78, Chicago. Ill.
Without obligating me. send full details and
your Big FREE Illustrated Catalog.
Name
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I WILL TRAIN YOU AT HOME
IN SPARE TIME

J. E. Smith. President
National Radio Instituts
The man who has directed the home
study training of more mist for the
Radio Industry than any triller man

FOR A

GOOD RADIO JOB !

in Atarries.

FREE BOOK

j

AllC
lCOUPON

Do you want to make more money? Radio offers you many
opportunities for well -paying spare time and full time
jobs. And you don't have to give up your present job or
leave home and spend a lot of money to become a Radio

Expert.

Many Radio Experts Make
$30, $50, $75 a Week
WORKS FOR STATE

OF ILLINOIS
"If had and taken your
Course I would Mill be
digging ditches.
Just
started to work for the
State of Illinois. operating their 1.11011 watt
transmitter. If anyone
wants to %Tile me about your Course.
I :hall be glad to answer." lt. S.
LEWIS. 1211 11. .t she St.. Springfield. III.
I

1

PICKED UP 51800
WHILE LEARNING
picked up $1000
wh o., studying and I
that easy Moneythe time I gave my R: idia work ,id not inter.
ter.
fero with my other
iness. OTIS DENTON. 411
Avenue. (leveland. (Imo.

t

1
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Lorain

MADE UP TO $400
A MONTH

a

r

and
I decided to put aside
enough
snot
We
Course.
have

regretted

1pwife

have
it.

le as high

have

8400

E. 0. WOLFE.
dh In Radio."
Elkhart. Ind.

Ltleu St..

GET MY LESSON ON
"TYPES OF RADIO
TUBES" FREE
want proof that my
training gives you facts you
Do you

must know to master Radio!
Then get my Lesson, "Types
of Radio and Electronic Tubes;
How They Operate." It tells
how and why Tubes work, explains cathodes. grids, plates,
extra grids, etc. Describes operation of all types of Radio
and Television tubes including
duplex, cathode ray, acorn and
new "beam" tubes
prongnumbering system-new R.M.A.
tube numbering system, etc.
More than 60 illustrations, including special photos showing
assembly of metal and glass
tubes and cut -away drawings

-

showing

details

of

various

glass and metal tubes. Get this
Lesson FREE. No obligation.

JUST MAIL COUPON.

ments and build circuits which illustrate important
principles used in modern Radio receivers, broadcast
stations and loud speaker installations. i show you
how to build testing apparatus for use in spare time
work from this equipment. Read about this 50 -50
method of training -how it makes learning at home
interesting, quick, fascinating, practical. Mail coupon.

Money Back Agreement Protects You

for Well Trained Men

'I was working future
in
garage with
in sight. My

-

There's a Real Future in Radio

11

hI

Radio broadcasting stations employ engineers, operators.
station managers and pay up to $5,000 a year. Spare time
Radio set servicing pays as much as $200 to $500 a year
full time jobs with Radio jobbers, manufacturers and dealers, as much as $30. $50, $75 a week. Many Radio Experts
operate their own full time or part time Radio sales and
service businesses. Radio manufacturers and jobbers employ testers, inspectors, foremen. engineers. servicemen,
paying up to $6,000 a year. Radio operators on ships get
good pay and see the world besides. Automobile. police,
aviation, commercial Radio, and loud speaker systems are
newer fields offering good opportunities now and for the
future. Television promises to open many good jobs soon.
Men I have trained are holding good jobs in these branches
of Radio. Read their statements. Mail the coupon.

Radio already gives good jobs to more than 300,000 people.
And 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 60% over 1935. Over a
million Auto Radios were sold, a big increase over 1935.
24,000,000 homes now have one or more Radio sets, and
more than 4,000.000 autos are Radio equipped. Every year
millions of these sets go out of date and are replaced with
newer models. More millions need servicing. new tubes, repairs, etc. A few hundred $30. $50, $75 a week jobs have
grown to thousands in 20 years. And Radio is still a new

industry-growing fast!

Many Make S5. S10, S15 a Week Extra
in Spare Time While Learning

I am so sure that I can train you successfully 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. I'll send you a copy of
this agreement with my Free Book.

Find Out What Radio Offers You
Act Today. Mail the coupon now for "Rich Rewards
in Radio." It's free RI any fellow over 16 years old.
It describes Radio's spare time and full time opportunities 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 Radio offers
YOU! MAIL THE COUPON in an envelope, or paste

it

Practically every neighborhood needs a good spare time
serviceman. The day you enroll I 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 i send you plans that made good spare time money
- -$200 to $500 a year-for hundreds of fellows. My training
is famous as "the Course that pays for itself."

I Give You Practical Experience
My Course is not all book training. I send you special
Radio equipment and show you how to conduct experi-

on a penny post card -NOW!

J. E. SMITH. President, Dept. 7EX
National Radio Institute, Washington. D. C.

MAIL
COUPON

NOW!

This FREEBOOKhas He/peal Hundreds FJ

of Men to Make More' Money

J. E. SMITH, President, Dept. 7EX
National Radio Institute, Washington. D. C.

a

Air_
l

Without obligation, senil me the Sample Lesson and our
l
and now 1 can train for eee bo

Dear? Mr.. Smith:
home In snare time

IPleaset write plainly./
In the branch of Radio ilo...kd below.
Radio Service Business of My Own
Ship Radio Operator
Spare Time Radio Servire Work
Aviation Radio Operator
Retail Sales of Radio Sets and Equipment
Auto Radio Installation and Service
Servire Expert for Retail Stores
D Designing and Constructing Testing Equipment
Broadcasting Station Operator
Expert with Radio Factory
D Servire
Television Station Operator
Comnterrlal Radio Station Operator
LOud Speaker Syatems, InsLIlatlon and Servire
O All -around Servicing Expert.,,u
agri'Issi
(If YOO have not derided nhleh ILranch ) u prefer- mail 4.011,M now, for Information to bel

I am particularly Interested

o

sFR3

Please Sur/ That
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YOU PAY FOR THEM

EVEN IF YOU DON'T HAVE THEM!
THAT GOES FOR THESE
RIDER BO OKS TOO!
Changes, changes, changes!
That has been the history of
the superheterodyne circuit.
Make repairs quickly by on
alysing the different ports of
the circuit quickly. Rider shows
you how. 288 pp. pro00
fusels III. Price
.

f'

.

.

The Cathode -Roy Tube

at Work
With introduction of new,
cheaper CathodeRoy Tubes,
this book is even more

indis

pensable for its complete
practical information on Oscillogrophs, etc. 336 pp. $ es 5 0
L
450 ill. Price

"AN

-if
-if

Servicing Receivers By
Means of Resistance
Measurement

Servicing Superheterodyne%

If you're trying to service today's complicated radios without complete
you're wasting time running to your jobber to
service information
you're taking chances with late deliveries of
use his manuals
repair work which might not "stay repaired" -you are paying a high
price in time and money for "getting along" without a complete set
of Rider Manuals. It's actually costing you money NOT to have them 1

Tells how to take guess-work

out of servicing by using on
ohmmeter. This method is in
line with continuity data being
furnished by set n,anufac
curers. 203 pp. 93 iii $ 100
Price

Aligning Philco Receivers
Is aup
thentic and complete instructions for fast and accurate
alignment operation on ANY
Philco receiver. Every trimmer
is located for you.176
$100
pp. Hard cover. Only

This new book

Compare the contents of Rider Manuals page for page,
set for set. See the completeness of this great work
over 350 different makes of receivers -7,970 pages
the greatest number of sets ever compiled under one

So,

why not order that missing volume from your jobber today!

HOUR A DAY WITH RIDER" BOOKS

sets of 105

...

of dc voltages -how they
ore led through various types of networks to the
tube elements -calculation of resistances, etc., etc.
60c
.
.
96 pp. 69 ill. Herd covers
Theory and practice

.

.

.

.

...
...

F.

...

I

...

.

ORDER TODAY!

ON ALTERNATING CURRENTS IN RADIO RECEIVERS
Esplanolion of behavior of radio frequency and
other currents in receivers. Out in March . . 60c

JOHN

...

Covering 1936 -37
Vol. VII ... 1600 PAGES
510.00
Vol. HI. $7.50... 1932.33
Vol. vl .. $7.50... 1935.36
II...
6.50... 1931.32
Vol.
1934.35
Vol. V
7.50
1920.31
Vol. ... 7.50
7.50 ...1933-34
Vol. IV

RADIO RECEIVERS

.

Published but a few months ago.
Rider Manual Volume VII is already
in its third printing. Never has any
volume been received as enthusiastitally. Never have we been called

upon to produce such quantities of a new volume
in such a short time. Better get yours today.

60c

96 pp. 65 ill. Hard covers

on

Mnulutulers

ON AUTOMATIC VOLUME CONTROL
In Rider's personalized style. Chock -full of informs
lion to make your AVC work easier -more profitable.
-C VOLTAGE DISTRIBUTION IN

VOLUME VII

Compel
Information

D

title.

Because it is complete- because it is a time and labor saver- becausb it increases
the profits of the serviceman -over one hundred and thirty thousand volumes of
Rider Manuals are now in use in all ports of the world.
-And as Rider Manuals can be kept complete and up -to -date at a cost which can
be covered by the profit from only one additional tube sale o week, you are actually
paying for them whether you have them or not.

ON RESONANCE AND ALIGNMENT
A clear, easily understood explanation of what
happens when a circuit is tuned to resonance. You
need this! 96 pp. 48 explanatory figures . . 60c

ON

manufacturer for manufacturer.
with its service information ore
chock -full of pertinent data as

RIDER, Publisher,
Please Say That

1440 BROADWAY, NEW YORK CITY

lau Sate It
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PRIVATE -ADDRESS BOOM

4

An Editorial by HUGO GERNSBACK
HISTORY which has repeated itself in radio ever since
the days of the crystal detector, is now staging another one of its cyclic booms. The first great radio
boom during 1921 to 1923 is, of course, still the one
that has not since been surpassed in magnitude. Subsequently, we had a good -sized boom when the enclosed radio
set first made its appearance. Then in rapid succession we
had booms in console radio receivers; then, the depression
made the cigar- box -model boom, followed by that of radio
sets for cars, and later the all -wave radio receiver craze, and
many other minor boomlets, all of which ran their course.
One of the major developments of the radio industry was,
of course, the field we now call "Public Address" which while
never developing into a real "boom" still produced a tremendous amount of business and is today one of the most important branches of the radio industry.
Public Address now is splitting itself into another industry
which for want of a better term I designate as "Private Address," as distinct from the Public Address system.
Public address is, strictly speaking, a form of audible
broadcasting whereby the spoken word is carried through a
large hall or through an open -air meeting so that thousands
of people who actually see the orator may hear his words,
even though they are out of actual earshot and could not hear
him unless the speaker was bellowing through a megaphone.
Indeed, public address is but an overgrown electric megaphone.
In contra -distinction to this, we now have private address,
whereby the spoken word of one man may be carried to another, in a remote room or office and made plainly audible
only in that office (in certain instances a number of rooms
or offices, simultaneously). In other words private address,
as the term indicates, is relatively confidential and semipersonal conversation, and not to be confused with large group address work.
Curiously enough, private address, strictly speaking, is not
a new development. It is older than even the present radio
loudspeaker. As long ago as 1908, in my former publication
Modern Electrica, I described such a system, where, by means
of a microphone, batteries and a special loudspeaker, you
could transmit your voice to another room and make your
voice heard there. This was the forerunner of the present
private address and the former is distinguished from the
present, solely by the radio instrumentalities which are used.
To be sure, inter -office communication by means of sensitive
microphones and magnetic loudspeakers has been pretty well
developed and many such systems are in use throughout the

The present development of private address has done away
with all this and installation of the new system becomes
child's play. Indeed,there is no "installation, "properly speaking. All you need to do is place the small box which looks like
a radio set, on the executive's desk, run an ordinary electric
cord connected to it to the nearest electric outlet -and that
is all. In another room somewhere in the same building (as
long as the current is from the same electric meter) the other
set is similarly installed on someone else's desk, to complete
the "installation" of a 2 -way private- address system. Then
the executive has nothing further to do than press a button
or key lever on the front of the set and simply talk, whereupon his voice is heard in the distant office, maybe a thousand
feet away. Here the shipping clerk, let us say, hears the
official's voice clearly and loudly, and (by suitable circuit
arrangement) to reply he does not even have to go near his
instrument -all he has to do is talk into the air and the
official will hear his answer, even though the shipping clerk
is 15 ft. away from his set.
There are, of course, many variations to the new private address system, and it is becoming more flexible each day.
If the president of the company wishes, he can have a little
set with a dozen keys, each labeled for a different office, and
merely by pressing the designated lever, he can talk instantly
to the selected office.
The uses of this new system are, of course, myriad. Banks,
particularly, find this system of tremendous importance,
because each teller can instantly talk to the bookkeeping department, thus saving himself not only many steps but much
time. Restaurants, factories, and, in fact, every commercial
institution will find the new private- address system a distinct
boon. The cost of the instruments is negligible if you consider the amount of time and effort saved that can be used
for more productive purposes.
Private address is also invading the American home,
special sets are already being made for home purposes to
match the existent furniture-special sets for bedrooms, etc.
Thus the mistress of the house can speak to the servants'
quarters instantly without first ringing a bell and summoning the cook or maid. Where the apartment is large and
where children sleep in another room some distance away,
parents can speak to their children day or night.
New uses are found almost every day for the new system
which threatens to become as common as radio before we
get much older. At the present time, the system quite properly is private. That is, the radio- frequency currents do not
pass through the electric meter on the premises, so that if an
organization in a large skyscraper occupies an entire floor,
there need be no worry that someone else in the same building
on the floor above or below will be annoyed by another private- address system.
It is of interest technically, that the loudspeaker is now
also the microphone. In other words, the modern private -address system has no separate microphone, but the loudspeaker diaphragm also catches the sound waves of the voice
directed against it. This is a distinct improvement and makes
for economy because it does away with the need for an
expensive microphone.
There are more than 50 manufacturers engaged in building
private -address systems of various types, and last month
brought the announcement that one of the largest radio manufacturers has also gone into the new business. Service Men
particularly will be reaping a harvest in this new boom.

country.
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HUGO GERNSBACK, Editor

N. Y.

One of the earliest systems of the new private-address
technique was described in the November, 1933, issue of
Radio-Craft, where two units operated with vacuum tubes,
loudspeaker, and sensitive microphone were used. Here, too,
for the first time, a revolutionary idea was employed.
This improvement did away with all wires between offices
or rooms in the same building or on the same floor, simply
by making use of the existing electric light wire lines-using
these as carriers of the radio- frequency currents. This was
a distinct and new improvement unknown in the art, and
with one stroke eliminated the most difficult, as well as the
most expensive obstacle of inter -office audio communication.
All systems up to that time found it necessary to employ
expensive as well as heavy and cumbersome cables. Holes
had to be drilled through walls, and the cables were of unsightly bulk making it difficult to hide or disguise them.
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COMMEMORATES
TUBE INVENTOR
IN A postage stamp released
last month, the Austrian

government commemorates
the work of a little -known Austrian inventor who developed an amplifying
vacuum tube at about the same time as
deForest in the U. S. and Fleming in
England.
His name is Robert von Lieben -and
the date of his invention is 1906. While
the date is somewhat later than the
two other inventors of amplifying
tubes, the fact that independent work
in Austria resulted in almost identical
results as the American and English
scientists is of interest.

HARVARD CLASSES
ON S. -W. RADIO
\TERNATIONAL broad-

casting of classroom lectures-the first time university courses have been broadcast
internationally -will be started in the
spring from Harvard University over
short-wave station W1XAL, according
to an announcement last month. Courses
include literature, music, philosophy,
government, economics, history and
sciences.

Three flood views -as seen by radio men.
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the recent devastating
Ohio and
Mississippi Rivers and the
subsequent clean -up, electronic devices
in the form of public -address equipment and radio broadcasting, amateur,
army and commercial -played important parts in relieving distress, obtaining supplies, locating flood victims,
warning of danger, etc.
Amateur communication was considered so important that the F.C.C., in
Washington, ordered all amateur communication to be curtailed to actual
relief work in the affected areas, in
order to prevent interference with important messages.
Broadcast stations in the flood districts, notably WHAS, WLW, WBBM,
and others staged a heroic struggle to
keep on the air, aiding the Army and
police in rescue work, warning of drinking water conditions and in telling the
remainder of the country of the conditions by means of spot broadcasts from
points of greatest interest.
Sound trucks and mobile radio equipped trucks and cars also played
important roles in "shouting" warnings
about polluted water through those
towns and districts which were not
inundated but were affected by the
flood waters. These cars were also useful in maintaining order in traffic congestions resulting from the flood relief
work, in helping to locate officials and
flood victims and bring together families
separated by the rampaging rivers.
The work of the Red Cross, particularly was helped by radio facilities.
Red Cross workers were directed by
radio-amateurs, and Army broadcast
station equipment being used for this
purpose. The broadcast stations too,
helped by sending wide -spread appeals
for money, clothing and supplies.
The usefulness of radio and electronic equipment can, perhaps, only be
appreciated under such trying conditions as those just passed through in
the mid -west.

month in Wireless Retailer
and Broadcaster, an English trade magazine, that if the full
facilities of the Marconi- E.M.I. television transmitter in London were
taken advantage of, 2,000,000 homes
could be supplied with television reception. This figure is based on the service area of the Marconi -E.M.I. transmitter of 25 miles around London.
The Fundamentalist Baptists of the
Pacific Coast appointed a committee,
last month, to investigate television
progress for the purpose of establishing,
as quickly as possible, the world's first
television church in Los Angeles.
The British Post Office decided last
month, to discontinue the transmissions
of the Baird Television Co. in Alexandra
Palace, London. The Baird system was
alternating with the Marconi -E.M.I.
transmitter, previous to this decision. It
was said that the decision was a great
disappointment to John L. Baird. This
sets a standard for England of 405
lines interlaced-50 frames per sec.
As an outcome of the reaction following the abdication of King Edward,
Westminster Abbey authorities have refused the B.B.C. permission to install
television apparatus in the Abbey for
the purpose of radiating the full coronation ceremony. The B.B.C. however, is
going ahead with plans to televise the
coronation procession and wires are
now being laid all along the route for
this purpose. It is said that the cost of
wiring alone is $5.00 per yard.
Of interest to men working on television are the reports being published
by the Electrical Division of the Bureau
of Foreign and Domestic Commerce, at
Washington, D. C. These reports cover
the television situation in Foreign
countries-reports on England and
Italy were issued during the past month.
Don E. Gilman, vice-president of
NBC's western division stated, last
month, that television is from 3 to 5

-

"amplifying tube" stamp.
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Radio is now such a vast and diversified art it becomes necessary to make a general survey of important monthly developments. RADIO -CRAFT analyzes these developments
and presents a review of those items which interest all.

P.A. SYSTEM BROAD-

CASTS

SPANKINGS

PARENTS of the pupils of
St. George's Public School
in London, Ontario, were

incensed, last month, by "an experiment
in school management" conducted by

the principal.
Youngsters in the various classrooms
of the school were forced to listen to
spankings broadcast over the school's
P.A. system -and, incidentally, added
their weeping to that relayed by the
loudspeakers, in sympathy with the
"culprits."
In answer to floods of protests from
outraged parents, the School Board
promised a "full investigation" of the
"spanking programs."
This is a new use of radio and P.A.
in education!

An artist's conception of the new WGY stud io

S. -W. RECEIVER

CAUSES ARREST
ONE day last month, a

RADIO BALLOON
MEASURES CLOUD
THICKNESS

truckload of gendarmes
hacked up to the home
of J. S. Jordon in Tokyo, Japan, and
dragged him off to jail. Mr. Jordon, an
T]!F.
NATIONAL BU- employee of the Standard Oil Co. of
REAU OF STANDARDS Yokohama, was charged with possessing
announced a new instru- a short-wave transmitter without havment designed to increase safety in ing an official permit.
The Jordons' home was then thoroughaviation, last month. It is a new device
which enables men on the ground to ly searched for the offending device and
learn the height of clouds, their thick- after questioning, Jordon was released.
It seems that the police had been
ness and the altitude to which an airsuspecting
that some foreigner was
plane must climb to "come out on top"
in the terminology of pilots. In addi- communicating with "a certain countion, by means of directional receiving try" by short-wave radio. Mrs. Jordon
a recent visit to the U. S. had brought
aerials, it is possible to tell the direc- in
a fine radio receiver and the
tion and strength of wind at different back
authorities had suspected that messages
heights, as the balloon ascends.
The "works" consists of a tiny 3 -tube were being transmitted on it.
Question: When is a receiver not a
transmitter and photoelectric cell which transmitter?
is attached to a small free balloon. A
barometrically- controlled commutator
switches the signals from temperature NO SETS IN
to humidity alternately. This latter device is a distinct improvement over
previous (motor- driven) switches in
IF one could believe an old
that no battery is needed to actuate it.
ordinance in the city of
The entire transmitter, PE. cell unit,
Oshkosh, Wisconsin, which
commutator switch and batteries weigh was dug up last month by an attorney
less than 2 lhs.
working on a WPA project, there are
officially no radio receivers in that city.
The city ordinance which was passed
in 1922 "for the protection of life and
property" provides that -"no firm, person, or corporation within the city shall
erect a radio set without having a permit from the city electrical inspector."
The ordinance has long since been
forgotten by everyone except the electrical inspector who never tried to enforce it. "An examination of ordinances
since 1922 has failed to show that it was
repealed," the WPA attorney said.
Theoretically, every citizen of Oshkosh who owns a radio set is liable to a
fine of $10 to $50, or imprisonment of
The PE. cloud measurer opened up for inspection.
not longer than 90 days!

OSHKOSH?
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building which will be built this spring.

BROADCAST
SHORTS
WGY announced
last month that a new
studio home will be bull t
early in the spring. The new structur e
will be 2 stories high and will be of
gray stone finish with glass blocks oon
the front and two ends. The buildin g
will contain 5 studios including on
one
which will be 2 stories high an
and
equipped with a balcony for spectators
One of the ultimate results of Presi
dent Roosevelt's reorganization of Fed
eral departments will be the abolitio n
of the Federal Communications Corn
mission and the transfer of its functions
to the Commerce Department, it was
revealed last month.
Chairman Wheeler of the Senate In-

terstate Commerce Commission made
the statement, last month, that he will
ntroduce a bill to bar newspapers from

owning radio stations. He said the purpose was to prevent monopoly of the
channels of public information. Over
150 stations are owned or controlled
by newspapers, at present.
With a view toward the day of "high fidelity," a group of some 30 engineers
and lawyers at an informal discussion
before the F.C.C., last month, regist ered in favor of changing the present
2 to -1 ratio of adjacent -channel signals,
i n order that receivers of lower select ivity and, therefore, better frequency response may be used.
In rebuilding the German Embassy in
London, a report circulated in official
c ircles that the Nazi emissary, Joachim
von Ribbentrop, intended to install a
r adio transmitter in the Embassy. The
British Government, apparently, was
n of prepared to consent to such a step
-and a broad hint to this effect was
g iven in the House of Commons, last
month, without actually referring to
t he reports about the German plans.
A radio fan in Corona, California,
h ad reason to thank his radio set for
(Continued on page 680)
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"THE ETERNAL ROAD"
INTRODUCES
A NEW ERA IN

"perspective" sound system

THEATRE "SOUND"
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ANDREW HALBRAN

-

REINHARDT'S stage spectacle, "The Eternal
Road," introduces two electronic developments
(1) nearly all -sound performance and, (2) talk -back
direction -that open new vistas in theatre technique.
In an audience of thousands watching this amazing presentation, only a few know that this production has a background of the greatest scientific importance; for the music,
sound effects, chorals, lighting and, as well, the entire direction, are handled and produced electrically through the
medium of a radically-new type of sound system secretly
developed, by RCA Photophone, for this new "music- drama"
at the Manhattan Opera House, New York City. Innumerable difficulties were surmounted by an installation crew
under the expert direction of G. A. Toepperwein; while
credit goes to W. A. ( "Woodie ") Woodfin for perfect coordination of the entire sound system during the performances.
An acre -size stage of concrete -and -steel accommodates a
cast of nearly 250 persons; and majestic scenery (designed
by Norman Bel Geddes) that cascades downward, in 5 steps,
right down to floor -level with the audience! Old Testament
scenes with modern connotations are depicted; passages
from the Bible are reenacted, on the 4 upper levels, as worshipers in a modern synagogue exhibit religious fervor
during reading of the Bible, under conditions of oppression,
MAX

spectacular "music -drama" introduces to the theatre the use of talk -back direction; and a high -fidelity,
This

the major source of music,
choral and sound effects.

as

umwmmnumununsunmmonmumunumuummuuuwnnuumnnmimmimurn

on the first or lowest level.

Viewed from "back stage," however, a scientific spectacle
even more amazing is visible, the features of which are
entirely new, involving the use of a large orchestra housed
in a concealed soundproof chamber backstage, an electric
organ, sound -film machines the recordings of which have
been made by a new method, sound -effect gallery, and 28
giant loudspeaking units so placed that the sound is sprayed
and bounced all over the stage and theatre in such a manner
that the audience can be made to believe practically anything.
Supplementing this is a "whispering" loudspeaker system
using 28 small speakers which go to every part of the stage
underneath the stage, dressing rooms, electrical switchboards, sound -film room, amplifier room, light bridges and
towers, etc. All of this is coordinated through the controls
in (1) the prompter's box immediately in front of the stage,
(2) the orchestra leader's desk, and (3) the main console
located in a box in the second balcony.

-

ORCHESTRA LEADER IS KEY MAN

The orchestra is concealed in a soundproofed chamber
backstage. The audience hears the orchestra through the
sound system alone.
(Continued on page 677)

is controlled
Scene: Moses in Egypt. Elaborate scenery conceals the many loudspeaker units. Continuity
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'whispering" or private -address system.
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PUBLIC -ADDRESS PICTORIAL
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A 300 -W. dual -channel amplifier and
people

12

in an

high -power speakers in a "projectolier" provide sound distribution for 13,000
auditorium space of about 41/2 million cubic feet.

e

1

OUTSTANDING among recent large public
address installations is the comprehensive
W. E. system supplied to the Kansas City Auditorium. The vast main arena has a seating
capacity for 13,000 persons within a space of
4,469,500 cubic feet.
In order to avoid the annoying result of
interference from several smaller -powered

Bowl

sound sources at various points throughout the
main auditorium, the engineers who planned
this installation employed a central sound
source in the form of a high -powered group
of loudspeakers in a "projectolier" (circled,
in photo), suspended from the center of the
ceiling. This large unit, which includes several
several high -frequency
low- frequency and

(Continued

wr,

page ri'I))

projector speakers flood Dyche Stadium at Northwestern University with sound from one end of the field.

of bowl -type reflectors which cast a "wave" of sound in"beam," one manufacturer of P.A. equipment has been
able to "flood" the huge stadium of Northwestern University from
By means

stead of

650

sound projectors, so as to cover the entire
audio -frequency range, literally sprays sound
throughout this large auditorium from its
central vantage point in such a manner that
there are no difficulties resulting from time lag interference or echo effect. Every word
of the speaker at the microphone in the

a

one end of the field as shown in the above photo. Three such highpower speakers (see arrows) are used. Contrast this system with that
in the upper photo.
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HOW A

SOUND CAR
FOUGHT

"OL' MAN RIVER"
this exclusive article to RADIO -CRAFT
Mr. Fuller tells how a Public- Address car
aided flood- stricken Parkersburg, West
Virginia, when the Ohio River rampaged.
In

6

W.

L. FULLER, JR.
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Mr. Fuller in his sound car which assisted

THE OHIO RIVER started on its
yearly rampage and Parkersburg,
West Virginia, as well as the whole
Ohio Valley section, was stricken
with the worse flood in its history.
Parkersburg, which had not had a serious flood since 1913, was completely
isolated from the rest of the world.
Western Union had only 2 operating
lines and Postal Telegraph and the telephone company fared about the same.
Every means of communication known
were brought into effect to help alleviate
the flood situation.
With the turbulent flood waters rapidly rising, Captain Watson of the City

Police instructed the writer to drive
through the business district and
through the use of his sound car warn
all car owners to move their cars from
the flooded areas unless they had legitimate business in that district. This
sound car also worked with Sergeant
Ware of the State Police and Mr. McMillan, President of the Wood County
Safety Council in directing both boat
and automobile traffic in the different
flooded areas.

After the crest had been reached, the
sound car was used by Captain Layman
of the Fire Department to inform the
residents of Parkersburg of the hours

I

public authorities.

the water supply would be turned on
for a limited period so they could draw
enough water to last them until it was
again turned on.
The flood water here reached a stage
of approximately 55 ft. and covered
most of the business district.
I feel that this is the first time that
a sound car has been brought into use
in Parkersburg other than for advertising and ballyhooing on the streets.
It brings back the days of Paul Revere!
In the broadcasting of danger warnings the use of newspapers is fine and
the people could not do without them.
They have made their marks and have
been accepted by the people. But at last
the sound car too has made its mark,
and has been accepted :-where the
newspapers and broadcasting stations
can't reach, the sound car can! This was
proven here in the flooded area of
Parkersburg by our sound company
(Continued on page 680)

equipment used in the car, shown above
of a crystal pickup, battery- operated
turntable, a preamplifier using a type 30 and a
IBS tube and a power amplifier using 3 6A6 and
2 type 76 tubes. Two
6-V. dynamic loudspeakers
complete the mobile installation. The reproducers are equipped with bell -type horns to aid
in sound distribution.
This car was used to warn cars away from
danger zones as well as inform residents of the
flood conditions.
The

consists
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HOW TO MAKE THE
RADIO -CRAFT DELUXE

CARRIER
INTERPHONE
Here is a 3 -way talk -back executives' radio -interphone system that utilizes existing power wires instead of requiring
special inter -office wiring. Designed by R. D. Washburne
and R. P. Adams, and built under the direction of Mr.
Adams, it includes a radio set for important programs.
Fig. A. The equipment ready to be mounted

in a
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cabinet.

This is accomplished by modulating with the voice a
radio -frequency carrier current that is fed onto the power supply wiring. The frequency of this carrier current is so
chosen as not to interfere with any radio receivers operating
on the same electric power circuit; and the strength of the
carrier current is held to a level sufficiently low to prevent
radiation even to wires only a half -inch away. (The principle involved in this method of "wire- less" inter -office communication was disclosed, for the first time in any magazine,
in the November, 1933, issue of Radio- Craft.Editor)
Until now, though, only the types of communicators that
utilize inter- station wiring afforded the facility of selective
communication with any one of several stations in the
system. It has remained for the new Radio -Craft Carrier
Communicator to point the way to an instrument design
of the wire -less type for talking to whomever is desired,
without the inconvenience of other persons in other offices
being compelled to listen -in. To demonstrate the selective
feature the new unit has been designed on the basis of a
3- station system; the design is conveniently alterable to
suit individual requirements.

AN INTER -OFFICE communication system has been
designed to meet the needs of the modern, busy executive who, tied down to his desk, must have at his
instant service an effective, simple, and insofar as
possible automatic means of contacting key offices; and
of obtaining pertinent extra -office data (market and weather
reports, statistical data, and other relevant information
most of which is conveniently available via radio). The
following description of the Radio -Craft Carrier Interphone
or "Communicator" discloses the design of this deluxe
private -address system.
The instrument is presented with only a suggested cabinet
design primarily because the individual builder of a similar
system will prefer to exercise his own initiative in the matter
of designing a suitable housing to suit his preferences as
to shape, color- harmony, and so -on.

-

A SELECTIVE CARRIER COMMUNICATOR

Almost without exception, currently- available interphones
use a wire connection -for the voice frequencies-between
stations. That is, it is necessary to "string" at least a pair
of wires from inter -office phone unit No. 1 to unit No. 2,
and from unit No. 1 or 2, or both, to unit No. 3, etc., etc.
The Radio -Craft Carrier Communicator, however, requires
only the existing house -wiring or electric light lines, that
supply the power required by the instrument, as the voice
or "talking" circuit; the power line, therefore, serves a
dual function. Thus, merely by plugging into the currentsupply socket, the executive has instantly available a means
of conversing with anyone similarly equipped at any other
point on that individual power supply.
6AB,DETILRFOSC

PART

ADDITIONAL FEATURES
A cursory analysis

of the carrier -type communicator
reveals that, almost completely, the same tubes and components are used for listening as for talking; and that, by
the addition of another tube and a few more components, a
complete local- station radio receiver may be had.
By providing an efficient off-on time control clock it is
no trick at all to turn the radio set off or on at any desired
time, in 15- minute intervals or multiples thereof, during
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any period of 12 hours. The same convenient facility may
be applied to the communicator service, instead.
Other refinements that may be added, if desired, include
the use of an earphone for more confidential transactions
or to prevent annoying others in the room; and the use of
a crystal microphone, for achieving higher voice fidelity,
in place of using the loudspeaker reversibly -as in the
present design-as a microphone.
Let us now break the design of this combined midget radio
receiver and modern "private- address" system into its component elements, and analyze each of them, so that there
need not remain any questions as to why or how the Radio Craft Carrier Communicator functions.
We make use of a multi -pole 3 -way switch, Sw.1, for the
shifting, from radio -to- receive -to -send, operation. (Substantially the one set of tubes and components is utilized
for all 3 services.) For ease in identifying leads, however,
each section is treated separately in the circuit diagram.
"RADIO" CIRCUIT

ai

Let us first consider the unit simply as a radio receiver
(The No. 1 position of master switch Sw.1.)
The circuit is quite elementary and follows fairly closely
the general set -up of that used in the Radio -Craft Wall Set
(September, 1936). It is A.C.-D.C. powered, uses 6 metal
tubes in superhet. hook -up, employs an "octal" (metal)
ballast, and is designed for either dynamic or permanent magnet speaker operation.
The R.F. stage affords both gain and a highly desirable
image selectivity, and is quite the conventional thing. The
mixer represents nothing less unusual. Note that no I.F.
tube is used, however; the 6A8 mixer simply feeds the
resulting 456 kc. beat through the single I.F. transformer
(ferrocart iron -core for selectivity and gain) to the 6C5
2nd -detector, which is gridleak biased. The 6C5 is, of course,
unusually sensitive, and even without the I.F. tube the set
develops sufficient signal power to block the 2nd -detector
unless every precaution is taken to prevent such an unde-

sirable effect.
A 1st A.F. stage is employed and mainly because it is
required for voltage gain when the unit is transmitting. It
might have been so wired into the circuit as to be in operation only when the operator switches to send but was placed
in the receiving line -up for simplification. It feeds into the
usual 25A6 output pentode.
The power supply circuit employs the familiar 25Z6, one
section of which energizes the speaker field (unless a "P.M."
type of reproducer is used) and one of which feeds "B plus"
to the unit proper. If, instead, a P.M. reproducer is used,
both sections may be connected in parallel, with the field bridging electrolytic eliminated. A single A.C.-D.C. choke
and an 8 -16 dual electrolytic provide humless "B plus"
output in either case.

Fig. 8. The positions of parts on the chassis are seen.

INTRODUCTION
The new private- address systems or "intercommunicators" afford
(I ) I -way call service, (2) person -to- person conversation, or
(3) "party -line" group private telephony. Some of the systems
require separate wire- connection between the one or more remote stations; while others, as for instance the new RADIO CRAFT Carrier Communicator unit here described, utilize the
existing electric power supply wiring and thus require no time

or materials for installation.

In addition, the RADIO -CRAFT Carrier Communicator affords
the busy business man a convenient means of listening -in to certain key radio programs (market, news and weather reports, etc.).

Finally, the RADIO -CRAFT Carrier Communicator introduces a
means of obtaining, for the first time in a unit of this type, SELECTIVE carrier conversation between any two of several persons.

(I-

Both of these features
incorporating radio reception with
intercommunication, and,
selective carrier intercommunication) are inventions by Messrs. Washburne and Adams that conveniently add considerable utility to carrier -type communicator

2-

design.

Optional Features

Additional, optional features, for the executive who desires a
deluxe "master" unit, include an automatic off -on time -control
clock, high- fidelity crystal microphone for voice pick -up, and
a high -fidelity crystal earphone for privacy.

"TALK" CIRCUIT

"transmit" the switch control is moved to point No.
(No. 1 being for radio reception). The moment this move
is effected several changes in the wiring are automatically
made.
First, the "B plus" lead to the input section of the receiver
is broken. Second, a low value of grid resistor is connected
into the 2nd -detector circuit (from control -grid to cathode)
to permit more effective operation of this tube as an R.F.
oscillator at the intermediate frequency. Third, a choke
wired into the 2nd -detector (now the oscillator) cathode to
"B minus" circuit to afford the circuit oscillation desired.
(The control -grid circuit is now floating with respect to
"B minus," electron coupling providing feedback.) Fourth,
and fifth, the voice coil leads from the loudspeaker are
shifted from output transformer (in the 25A6 plate circuit)
to input A.F. transformer (a universal- output job in the
plate circuit of the 6C5 2nd -detector) connection. Sixth, the
plate lead for the 2nd -detector is shifted from A.F. input
transformer to A.F. output transformer to permit both
"B plus" feed to the oscillator, and plate modulation. Seventh,
the white pilot light connection for "radio reception" indication is broken and the red pilot connection indicating "communicator transmit" made.
(Continued on pape 700)
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Fig. C. This under -chassis view clarifies parts mounting.
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NEW USES FOR
SOUND EQUIPMENT
Fire -fighting, as suggested by the cover illustration of this
issue of RADIO -CRAFT, is only one of innumerable applications of sound equipment. This article describes some of
the more recent developments in this line-including the
new inter-office or "private address" field. Of interest to

the technician is the use of a transmission -equalizing
network, in "conference" systems, to reduce feedback.
R.
,111111111111111111111111111111111111111111111111

Fig. A.
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fighting.

do not swear in the presence of the ampli-

LEASE

tier,' read a sign next to the driver's seat in a sound
truck, according to a writer in a recent issue of the

`g

house -organ The New Yorker!
It is a far cry, from such "microphonic" amplifiers, to
the super -power installation suggested in the cover illustration of this issue of Radio -Craft, and in its reproduction.
Fig. A.
Cutting through the roar of a floating inferno the fire chief's orders, sent hurtling through space at the speed of
sound waves, almost instantly are heard on board fireboats
hundreds and even thousands of feet away; a slight motion

(Continued on page 679)

Fig. B. Sit -down strikers at the Flint, Mich., plant of General Motors were
moving! ".
instructed via sound truck -until the National Guard said

NEW DIRECTIONAL MIKE
HAS "INFINITE BAFFLE"

PRESSURE

MIKE

An "acoustical labyrinth ", in conjunction with a velocity
microphone with the ribbon fastened in the middle to secure pressure-microphone operation, solves many problems
of the sound engineer -including live- dead -end studio
characteristics. These problems, and their solution, make
interesting and profitable reading.

VELOCITY

MIKE

DIRECTIONAL
(COMBINED
PRESSURE ANDVELOCITY)
MICROPHONE

,

II I

I II

Fig. I. A labyrinth absorbs back ways.
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PIPE TO

LABYRINTH

ALIGNING

.ROD

ig. A. The completely -as embled view, left, of the new directional -type ribbon
microphone shows it to be more than I ft. long. The lower -half of the case
encloses the rod -a igned labyrinth sections (see view at right).
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PIPE TO LABYRINTH
CHAMBER, BELOW

II I

WHEN classified according to pick -up properties it will
be found that there are 3 distinct types of microphones.
First, of course. is the pressure- operated diaphragm
types, which, while providing satisfactory pick -up from
only one direction, are, nevertheless, non -directional insofar
as low frequencies are concerned, and hence pick up
reverberatory and other extraneous noises from all directions.
Second, is the so- called "non- directional" type which, while
affording response of fair quality from all directions in the
horizontal plane -and thus having some advantage for a
small group of applications -nevertheless, has the same
disadvantage of picking up undesirable noises from all

directions.
Third, and finally, there is the standard velocity microphone which, with its figure -8 pattern, identical in the vertical and horizontal planes, allows practically as much floor
(Continued on page 693)
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A STABILIZED

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

AMPLIFIER
Careful application of The principles of reverse feedback in the low -level stages of
this amplifier give ideal characteristics.
RALPH KENYON
11111I II

II

II

PART

IIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIII IIIIIIII11111111111111111111111111111I111111111111111111111111III IIIII IIIIIIIIIIIII IIII II IIIIII II
I

THE INVERSE feedback (degener-

beam -power amplifiers. This type of
feedback partially attacks the problem,
but does not give an entirely suitable
amplifier. Feedback as described in this
article gives the builder complete control
of the characteristics of the amplifier as to frequency response, distortion, etc., without the use
of expensive parts. Feedback
may also be used in lowlevel stages to flatten out
the frequency characteristic
of an amplifier and reduce
the noise caused by shifting
line voltage, which is particularly troublesome in an A.C.D.C. outfit such as the one described
here. It also tends to reduce hum and
other circuit noises.
If, in a single stage, a fraction of the
output voltage is fed back into the
input circuit, it will (because of the tube
action) be exactly 180 deg. out of phase
with the input voltage. Thus, if a (normal) stage has a gain of 10, and 1 /10
of the output voltage of 10 V. is fed
back in the input, 2 V. (in a degenerative stage) will be necessary to produce

I

Fig. A. A breadEoard set -op of the amplifier described.
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of hum.

Reduction in tube noise.

teristic

in the
preceding example. Moreover, the feedback becomes
much more effective if it
takes place across not one
stage, but (1) across several
stages, and (2) across the
coupling of these stages. The
only limit to this effect is that for
any frequency to be passed by the amplifier the phase shift shall not exceed
180 deg. across the stages to be fed back.
Otherwise the feedback voltage at the
input, instead of canceling, will be positive and oscillation will occur. This will
usually occur only in the case where
there are interstage transformers whose
secondaries are not resistance- loaded,
or where extremes of frequencies are
used. Two -stage feedback as exemplified in this article offers no difficulties.
A typical breadboard preamplifier set
up in the laboratory will now be
discussed.
(Continued on page 681)
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Stabilized feedback offers:
I. Controllable response over
A.F. spectrum.

By the same token, distortion will
cancel to a great extent, although
the feedback ratio should be

MEG.
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FEATURES

MULTI -STAGE FEEDBACK

this 10 V. output, or the (degenerative)
stage will have an effective gain of 5.
Now suppose that the stage has a frequency characteristic such that the gain
drops from 10 at 1,000 cycles to 5 at
(6F5

II

10,000 cycles. Thus, if the same 10 V.
output is desired overall, an effective
2 V. must be applied to the grid, and
the total input will be 3 V. (2 V. plus
1 V. feedback), so that the effective
gain of the stage is 3.33, not 2.5 as
would be indicated by halving the true
gain of the stage.

ation) principle for driver stages
is fairly well known, since it has
been recommended for some time
to reduce distortion in output tubes of

T
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Fig. I. The schematic circuit of the preamplifier or threshold stages using controlled reverse feedback, which is in two parts, input and output.
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CLAIRVOYANT
DR. FOX
Do you like radio fiction stories? If so, write and tell us
how you like this one, and maybe we'll print more!

-

RALPH URBAN
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friend Jessner is back
again. He has bushels of money,
and spends his time traveling
from one resort to another, and
appears to have nothing else to do than
to enjoy the thirty or forty years that
still remain to him before old age settles on him.
Little by little I got his story cross examining him. "You must have worked
very hard in America, to be able to retire at so early an age," I said to him
casually one day.
"Don't talk nonsense," answered Jess ner. "I washed a hundred thousand
dishes, heaved sacks of coal on my
shoulders, and did all kinds of hard
work, without ever managing to save
even a hundred dollars. Over there in
America you can only get hold of money
if you are a bigger thief than all the
others. But as for me, I am engaged in
business. I am a partner in a large
commercial undertaking."
"Wouldn't it be more partner -like
for you to stay there and take care of
the business ?"
"No-in fact my presence here and
my absence from the business is the
principal condition of my silent partnership. I am the very model of a very
silent partner."
Then he made a complete confession
to me.
"One day, I was again on the hunt
for a job. With my last dollar in my
pocket, I was strolling through 74th
Street in New York. A wet snow was
falling, and the streets were slippery,
so that one slid at every step. I was
just going to cross the street and stood
at the curb when an automobile turned
the corner going at a good speed. The
car skidded, and I watched with inMY school

"Tonight there will be a railroad accident in
Canada. Seven persons will be killed .
.

..
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terest the traffic jam and accident. The
car skidded broadside, continued sliding
backwards, hit a nail, and blew out a

tire. I jumped to one side, but not far
enough, and I was bounced in. the air
and then rolled like a frog in a muddy
pool of scow and water. I was ready to
get up and start a fight with somebody,
but instead I lay still and began to
groan loudly. My artistic sense told me
that the car that had skidded up on the
curb was worth at least $10,000.
The driver of the runaway car lifted
me, with the help of a few bystanders,
into his car. "A thousand dollars," said
the man, taking his place next to me
at the wheel, "a thousand dollars if
you agree not to make any further
demands."
"Two thousand," I groaned.
"You are a robber, my dear friend,"
observed my neighbor, stepping on the
gas. "Fifteen hundred, and not another
penny."
He stuck under my nose a piece of
paper which I was to sign as a receipt.
It was a prescription blank, by which
I could see that I was dealing with Dr.
Sanford, president of the Medical
Association. I signed, got his check for
$1,000 and $500 in cash, and that's how
I got rich and happy. A sudden impulse struck me -and I gave the cash
back to the doctor, saying, "The check
is enough to pay me for my fright.
There isn't anything the matter with
me."
"Hm," grunted Dr. Sanford, and put
the bills back in his pocket. "You either
have concussion of the brain, or else
you are no American. I take back a
third of the robber I called you."
"I am a European," I answered
modestly.
The doctor took me under his care, to
treat my scratches. Then I cashed the
check at the bank, and turned into a
gentleman. I had to do something with
my $1,000. I talked it over with Dr.
Sanford the next time he treated my
scratches.
"Hm," said the doctor thoughtfully,
"you might be just the right man for
the job I have on hand. You could earn
some money, and enjoy a good rest at
a first-class sanitorium, at the same
time. You aren't nervous, are you ?"
I denied it vehemently, whereupon
the doctor explained the position to
me. It concerned the sanitorium of Dr.
Fox -sanitorium for melancholia and
other nervous ailments. His patients
were all of the upper ten thousand.
Within 2 years Dr. Fox had killed all

1

-

lumped to one side. but not far enough, and
was bounced in the air
.

...

I

medical competition as far as rich
patients were concerned. People told
such remarkable things about the
powers of this doctor, that medical circles became suspicious.
"I'm going to send you to Dr. Fox
as a patient," said Dr. Sanford. "As
soon as there is room in his sanitorium,
you are to go there and act like a rich
patient. Our Medical Association will
of course bear all the expenses. All you
have to do is to keep your eyes and ears
open, and give me a report when you
come home."
I promised my help in the conspiracy.
A few days later everything was arranged. I had the necessary instructions,
and started out on the trip, and on the
evening of January 23rd, I arrived at

the sanitorium. It was a large estate,

in a lonely neighborhood.
Dr. Fox was a man of medium height,
and his eyes were far apart, like those
of a hippopotamus. He spoke to me
briefly when I entered. Then a nurse
came into my room, and made me swallow a few drops of some liquid, before
her eyes. To quiet my nerves, she said.
I slept like a log. When I awoke, it was
late in the morning, and I was starving.
I ate three breakfasts. Then I was
called to Dr. Fox, and told him the
terrible story of how I was supposed
to have become melancholy: unhappy
love, two unsuccessful attempts at
suicide. At the end of my story, the
doctor gazed at me and then he spoke:
"You will be healed spiritually, Mr.

(Continued on page 682)

"Last night the Montreal Express collided with
freight train. Seven dead . . . .
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A

60 -W.
PUSH -PULL PARALLEL

BEAM AMPLIFIER
An amplifier using 4 6L6 tubes in a push -pull
parallel class AB prime circuit to provide a
full 60 W. of power with less than 5 per cent
harmonic content.
JEROME H. KLEKER
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THE 6L6 beam -power tubes undoubtedly lend themselves to a greater
variety of circuit arrangements
than any other output type. This amplifier uses 4, in a push -pull parallel
class AB prime circuit, and is capable
of delivering 60 W. of audio power with
less than 5 per cent distortion.
One might ask why it is necessary
to use 4 6L6 tubes to obtain 60 W. output when 2 are rated to deliver this
much power. If reference is made to the
manufacturer's rating of the tube
(class AB sub -2), it will be noted that
60 W. output can be obtained only when
plate, screen-grid and bias supplies have
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I11111111111111I I
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perfect regulation. Also the driving signal must have zero ' mpedance. These
conditions are impractical, if not impossible, to attain with present methods
of amplifier design.

Fig.

The

A.

appearance of the amplifier, with
shields in place.

WHY "PARALLEL PUSH-PULL"?

Under class AB prime conditions,
output is delivered from 2 tubes
operating with self-bias. Four tubes in
push -pull parallel are therefore capable
of delivering somewhat more than 60
W. Under these conditions the difference
in plate and screen -grid current from
zero signal to full output is not too
(Continued on page (185)
32 W.

Fig.

B.

Amplifier chassis -shields removed.

HOW TO SELECT
LOUDSPEAKER
BAFFLES AND HORNS
The problems of baffle selection are legion.
This article gives the basic facts, clearly.

G. J.

Fig. A. Mobile P.A. using

6

ft. aluminum demountable

horns.

THE SELECTION of a suitable baffle or trumpet for a
loudspeaker is fraught with so many factors that it is
indeed rare to find a P.A. installation provided with the
most desirable acoustic reproducers. Most of the difficulty
is due to popular misconceptions concerning the operational
behavior of speakers with various types of horns. To dispel
these notions, and in general, point the way towards better
sound reproduction is the prime purpose of this article.
4

Fig.

B.

A new baffle -using hi -freq.
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VARIETIES OF BAFFLES

Although the varieties of baffles are legion, they may be
divided into 4 general classes: (1) the flat baffle, (2) the
enclosed baffle, (3) the directional baffle and (4) the trumpet.
Flat Baffle. Most familiar is the flat baffle. This type is
usually no larger than 4 ft. square and does not enjoy much
popularity because of the cumbersome size necessary for
high -quality reproduction. The directional and enclosed
baffles have practically displaced the flat baffle board for
public address applications.
Enclosed Baffle. The "square mouth" directional baffle increases the overall acoustic efficiency by "air loading" the
speaker diaphragm and directionally concentrating the
(Continued on page 687)
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"THE CYCLOPS"
A

BEGINNER'S

1

"MAGIC EYE"

-TUBE

SET

A novel set for the radio builder, in which
a "magic -eye" tube accomplishes a dual
purpose.

The cabinet is transparent.

HAROLD MUELLER
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A. The pl.xiglas cabinet

Fig.

is

window glass

more transparent than

FOR THE BEGINNER or for those
who wish to tackle something quite
out of the ordinary, this little regenerative receiver is the real thing.
It not only is very attractive in appearance but works exceptionally well!

drilled, and the variable condensers
mounted. The dials are held only by a
single bracket and by the condenser
shafts, but are very rigid.
OPERATION

GLASS -LIKE CABINET

The circuit of this 1 -eye or "Cyclops"
(in Greek mythology, a race of 1 -eyed
giants) set is exceedingly novel, and
with it we are able to get "magic eye"
operation, yet there is only one tube in
the set! The triode of this tube makes

very fine regenerative detector, and

a

besides this, the "eye" action is very
pronounced when tuning!
The cabinet, made entirely from a
new material called "plexiglas" -which
is, as the naine suggests, quite -flexible
"glass "
another novelty. This remarkable material is very easy to work,
and can be drilled, sawed, tapped, and
worked with ease. It is somewhat the
same to work on as celluloid. It is not
as highly inflammable, however, as the
latter; in fact, it burns but slowly, or
about like hard wood. Unlike celluloid,
it is extremely clear even in pieces of
considerable thickness. The chassis
piece is of % -in: thick stock, while all
the other pieces are %-in. thick. The

top and front are in one piece and are
fastened, with the sides and bottom, by
means of special cement.
The chassis with all parts mounted is
held in by screws through the sides and
front. These screws run into holes
drilled and tapped edgewise in the '4 -in.
piece. Thus the chassis with all parts
mounted may be pulled out easily for
repairs or changes.
It is suggested that all parts be
mounted on the % -in. chassis and this
then fitted to the case, before any wiring

(The unusual transparency of the material,
for purposes of reproduction, has been purposely
diminished in the illu.t rut ions.I

The necessary holes are first cut with
a coping saw, then mounting holes

-is
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ANT
eIe

p

C3,100

MMF

85 MH.
RFC.

MAGIC

EYE°
TUBE

is

attempted.

ANT
MF,

y

C

1,

500

MME

Strong locals will cause the shadow
angle of the 6E5 or "magic eye" tube
to close up !e -in. or more. The louder
any station is tuned in, by increasing
regeneration, the wider will be the
shadow movement. Of course, this control should never be advanced to the
point where each station produces
whistles -which would show that the
tube circuit was in an oscillating condition -for not only will the tone quality
of incoming signals be impaired, but
interference with other receivers in the
neighborhood will result.
Modifications of several of the parts
will be necessary before they can be
used. First, the iron -core inductance
must be removed from its can. Note
from the circuit diagram which terminals connect to L2, this coil being the
one nearest the base of the assembly.
About 2/3 of the turns must be removed
from this coil, starting from the outside. This is not a critical operation, and
25 turns more or less will make no
noticeable difference. Carefully solder
the new end of the coil back to its lug.
Also remove the wires attached to the G
and P terminals which are wrapped
(Continued on page 689)
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AN EASILY-BUILT

4 -TUBE

BROADCAST SET
Small sets with improved fidelity are rare;
Here is one which should please radio buildService Men can do a nice "side"
ers.
business supplying sets of this design to customers who insist upon maximum tone quali-

Fig. A. The 4-tube chassis and loudspeaker -complete.

receiver of smallest convenient
proportions. This article includes data for
the expert technician.

ty from

H. G.

a
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MUCH -ABUSED term "high fidelity" has been
applied to everything from a 2 tuber, up, and as the
set to be described has tone quality considerably above
the average midget radio or small console, we also
shall call it "high fidelity." Very little thought has been given
to obtaining better than ordinary tone from a small number
of tubes, but it can be done.
This set has bass amplification which is especially responsive to a bull fiddle
emphasizing of the variations in
music
feature lacking in so many receivers, and plenty
of power. The cost of parts and trouble of building will be
T11E

-an

-a

greater than for an ordinary
results will be worthwhile.

Fig.

radio set, but the

4 -tube

The schematic diagram is conventional in many respects.
Glass type tubes were used instead of metal because of lower
cost and simpler wiring connections.
High -gain shielded R.F. coils of good quality should be
used. Since circuit oscillation tends to increase selectivity,
which effect is detrimental to tone, low- impedance coils are
recommended. The variable condenser should have a low
minimum capacity to enable the receiving of police calls
and possibly some amateurs. The one used in the List of
Parts is very good for this purpose. Resistor values may
appear to be off the "standard," but they should be closely
adhered to. Generous bypassing, which never harmed any
radio set, is used to increase stability and to eliminate hum.
Hum will be a problem to some because of the excellent
low- frequency amplification. The 2-mf. condenser and
50,000 -ohm resistor in the plate lead of the 6C6 help to
eliminate motorboating and to decrease hum. Two 1 -meg.
resistors and % -mf. condenser supply a separate screen -grid
voltage to the detector. This method increases sensitivity and
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Fig. I. Schematic circuit. The 6F7 is used as both R.F. and A.F. amplifier; the 6C6 as detector and the
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Note the neat placement of parts -under chassis.

also reduces hum. It will be noticed that the 90 V. screen grid of the R.F. pentode 6F7 is used to supply voltage to
the triode plate of the 6F? through resistor R4.
The high- impedance tuned choke in the plate lead of the
6C6 is a novel feature and possibly used the first time in
this manner in a small set. This choke -condenser combination resonates near 100 cycles, in reality a "bass booster."
A switch, Sw.1, is used to cut out the choke and use resistor
R11 as plate load. This serves as an excellent tone control.
The choke should have a resistance which falls between 5,000
and 8,000 ohms. Do not use the secondary of an A.F. transformer. Several values of condensers from 0.006- to 0.02 -mf.
may be shunted across the choke for best results although
0.01 -mf. will usually be the right value. A smaller condenser
will tune the choke to the hum frequency (120 cycles), which
is a smooth, "zooming" (and very annoying) hum.
Tone condensers are noticeable by their absence because
the high notes are cut off when they are used. A 250 mmf.
condenser is used as detector plate bypass, but in some
cases values down to 50 mmf. may be used if no high (Continued on page 686)
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FIDELITY VS.

HARMONICS
of harmonic content in
high -fidelity reproduction is pointed out.
The importance

S.

Fig. A.

A velocity microphone installed in the
New Yorker high- fidelity system.

Hotel

A Sr B MAXIMUM
DISPLACEMENT
OF THE RIBBON,

WITHIN A CONSTANT

MAGNETIC FIELD
A

-Too

/
Fig. I. Motion of the ribbon does not change the
flux density of the magnet field.
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RECENT auditorium tests
have shown
that only a small
percentage of a
listening audience
will notice or even
miss the absence of 2 full octaves on
either the high or low end of the audiblefrequency range. The very same audience, however, will immediately notice
a change of 1 per cent in harmonic distortion-5 per cent will be very noticeable and a higher value intolerable.
You can now readily understand why
in many cases where high harmonic distortion is encountered, it is much better
to actually limit the frequency response
in order to obtain more pleasant if not
more truthful reproduction.
A musical tone consists of a fundamental frequency that determines its
pitch -and multiples of that frequency
(harmonics) which determine its timbre. It is the harmonics that give the

different instruments their individual
characteristics.
For faithful sound reproduction, we
must, therefore, not only reproduce the
fundamental frequency but even more
important, all the harmonics- without
adding to or subtracting from their
intensity.
HOW "HARMONIC DISTORTION"
BECOMES ACCUMULATIVE

Let us consider the case of a fundamental tone of 2,000 cycles per second.
The reproduction of this tone is easily
within the range of any modern reproducing system. Suppose the fundamental sound contains 3 per cent of the
3rd -harmonic
6,000 cycles. If the
microphone, amplifier, or loudspeaker
introduces 5 per cent of harmonic distortion, the final sound reproduced will
have a harmonic distortion value of 8
per cent of the fundamental and
will make the original practically
(Continued on page 690)
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A NEW

BAFFLE SYSTEM
EXTENDS FIDELITY RANGE
Two new methods of increasing bass response- "bass -reflex" and "peri- dynamics" -are described, with examples.

McMURDO SILVER
through the questionably desirable aid
of rather unpredictable resonances due
to the size of the speaker compartment
and the volume of air contained within
it. In table models and midget radio
sets the situation is considerably less
satisfactory, and the cut -off frequency
(Continued on page 694)

been well recognized. The first of these

the lack of available baffle area for
Fig. A. The "bass -reflex' principle is used in this
customary
dynamic loudspeakers. In
baffle. Note the odd- shaped back.
radio consoles, particularly, the physiTHE LIMITATIONS in the low-fre- cal limitations in the baffle provided by
quency fidelity of sound reproducing the console are such that it is seldom
systems, particularly in radio broad- indeed that such a system will ever
cast receivers, have for many years past reproduce below 130 cycles, except
is
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A- Comparison
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of infinite -baffle and bass -reflex systems. 8-Dimensions for the bass -reflex baffle; these dimensions are important.
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INTRODUCING

A CATHODE -DRIVE
HIGH -FIDELITY
32-W. BEAM AMPLIFIER
Universal operation from either IO V. A.C. or 6 V. D.C.
is made possible by a special transformer and "chopper."
I

A. C. SHANEY

PART

Iv

I

I

FOR MORE than a decade the design of universal -operated (6 V.
storage battery and 110 V. A.C.)
public- address amplifiers has pro gressed but little, experiencing no

Fig.

:

Adequate audio power output with
minimum distortion (2 per cent

I.

contactor section of the alternator.

I. Motor -driven

ance from 6 V. power sources.
fundamental improvements excepting
the "absorption" of developments grad- THE MOTOR -DRIVEN ALTERNATOR
ually brought about in general- purpose
Economical operation from 6 V. D.C.
amplifiers.
is entirely dependent upon the type
As no concentrated and intense
"inverter" employed.
engineering has been applied
One of the most efficient units
to universal amplifiers, this
ever developed was completely
Thil
ealt
phase of heP.A. field has
described in the September
been sadlyy neglected by nt
1936 Radio-Craft
(page
plifier engineers.
141). This type of chopper
Successful design of an
(or pole-changer) has since
efficient high -fidelity uniIN ANY
been considerably improved
versal amplifier for all pratand redesigned, for increased
RADIO
ticalP.A.applicationsdepends
PUBII[ATION
efficiency and greater power
L LF1
upon 5 fundamental factors, each
handling ability. The "heart" of
of which must be carefully conthis new alternator is of unusual
sidered and properly incorporated in interest- particularly its 4 adjustable
the finished amplifier. (It is, of course, contactors which provide for perfectly
taken for granted that the modern "uni- synchronized voltage alternations imversal" amplifier should be designed pressed across the special alternator
around the new beam -type power output primary of the power transformer. Betubes.)
cause of limited space, the operation of
1. Economical operation from 6 V. D.C.
this novel unit will be completely de2. Equivalent performance from 110 scribed in the forthcoming issue. Suffice
V. A.C. and 6 V. D.C.
it to say, however, that this motor 3. Fixed voltage power sources for driven alternator provides for equivasupplying 6L6 plate (400 V.) and lent performance of the amplifier from
screen -grid voltage (300 V.) without both a storage battery and commercial
the use of voltage-dropping resistor.
(Continued on page 683)

nomical

from

alternator for ecoefficient operation
storage battery.

and
6 V.

a

2. Stabilized

fixed-voltage

2 -phase

bridge rectifier.
cathode driver for high power audio output with low distortion.

3. New

Every P.A. technician should study these

ingenious innovations.

FIRST

a-

The

Three major amplifier developments are
discussed in this series of articles:
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MAKE THE RADIO -CRAFT

MIDGET
OSCILLOSCOPE
Portable operation of an oscilloscope, in
servicing in the field, is made possible by
this new instrument. It is the smallest, lightest- weight "complete" visual aligning tool
so far offered to the Service Man!
PART
1

Fig.

B. The

1

1

1 1
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ACOMPLETE description of this new type of oscilloscope, using the 913 type cathode -ray tube, yet having all the facilities available in larger oscilloscopes,
was presented in Part I. In this concluding Part, the
actual construction details including the details for forming
and drilling the chassis are given.
Actual construction should start with laying out the chassis, which is made of 1 /16 -in. aluminum, and cutting all
necessary holes therein. Wherever possible the holes should
lie tapped so that hold -down screws for the various parts
will need no nuts to fasten them. This is a great time and
"cuss word" saver in a compact and crowded assembly such
as this.
The holes in the front panel may now be laid out and
drilled, and then the panel and chassis assembled. Assembly
irf all parts is a straightforward job and should take little
time, once the correct holes are cut.

back view of the chassis removed from its cabinet. The 913 tube
is shown "inside" the case.

ASSEMBLY

Fig. C.

The

The socket for the type 913 midget oscilloscope (metal)
tube comes mounted on a metal plate, the two holes in which
are just about far enough apart to allow the 913 to fit into
the socket when the 2 brass mounting rods are in place. Be
sure it will fit before starting to wire. The bakelite socket is
held to the metal plate with a bent strip of spring steel so
that the socket is easily removable. It should be taken out
and the metal tongue on the plate filed off. This will allow
the socket to be turned around when it is back in place,
(Continued on page 684)

compact layout of small parts permits the oscilloscope to be
ei.closed in
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Forming and drilling details of the chassis and the front panel of the instrument. The panel engraving
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SERVICING P.A.
WITH A MIDGET

OSCILLOSCOPE
An oscilloscope can be used for many amplifier tests which are otherwise quite difficult.
J. P. K E N N E DYIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIOIIli9.i.! lílllllllllllllllllllllllililllllllllllli
Fig. A.

A

typical amplifier test set -up. Note oscillograms.

AMETER you can't burn out! The
twinkling green eye of the new
midget oscilloscope is one safe instrument for heavy -duty P.A. service.
Squirming lines on the fluorescent screen
will tell you more about what goes on
inside an amplifier than all the rest of
your service equipment put together.
It is the safest and most simple instrument to use in testing an amplifier.

O

MEG

CONNECT

Input

TORE

CorETRpL

/

6L6

00

-ilcc
c

ii

After preliminary adjustments for
sweep, focus, intensity, horizontal and
vertical gain, most of the tests on an
amplifier require only slight adjustments of the vertical -gain or vernier sweep controls.
A good, clean audio tone either from
your signal generator or a beat -frequency audio oscillator is an essential
element in amplifier analysis with the
cathode -ray oscilloscope.
(Continued on page 695)
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Fig. I. A typical amplifier with the test points indicated.

MAKE THE

"LONG ARM"

-A

REMOTE SET
CONTROL
"Twiddling" the dial of the easily -built Long
Arm tunes the radio set in the next room!
CLIFFORD

Fig. A. The "Long

Aim" ready for

use with a set.

Fig. I. The circuit of the remote set tuner unit.
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THERE HAVE been many complicated remote-control
units described in the past. Most of them were costly
to construct and never quite satisfactory in operation.
veritable "Long
Here is a simple form of remote control
Arm"-that is low in cost, easy to construct and will give
years of service with any receiver.
It is interesting to check over some of the applications of
such a unit particularly when the low cost of construction

-a

helps to widen the field of possibilities. Service Men should
find additional sources of income from the construction and
sale of such units to restaurants, grills, hotels, lodges,
schools, etc., where control of a radio receiver is desirable
from a remote point. In most public places the radio set must
be located in another room, or in a corner that is not easily
accessible. The remote control unit can be placed on a counter
or desk where it is easy to tune and will provide, as well,
accurate control of the tuning.
Invalids, confined to their beds will appreciate the pleasure
of operating such a device as it provides complete control
(Continued on page 702)
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Fig. I. The connections at the resistor board caused
loss of volume and fading.

Fig. 2. Instability in Philco 60 can be cured by
either method shown above.
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General Electric K -62. Fault: Loss of volume,
and fading. A very peculiar way this set acted:
it would run well for 3 hours; then it would
drop suddenly in volume about 75 per cent and
fade in and out. Even with the volume control
advanced fully the set would not play any
louder.
The trouble finally was located in the resistor board. See Fig. 1. The 0.5 -meg. resistor.
RI (see A) had 2 leads where only one should
have been, while, the 1. -meg resistor, RIO (see
B), had no lead connected to its terminal.

Majestic Model 35. The type 80 rectifier tube
of this set became red hot. All filter condensers
were tested and found to be OK. This particular
model uses twin dynamic reproducers and after
checking the power supply a short was located
in the loudspeaker field supply.
I disconnected both speakers; that is, I disconnected the cable on each one of them and the
speakers checked OK. (Both the speaker cables
enter the set from beneath the chassis and are
clamped down within the set by means of a
terminal strip of bakelite having a terminal lug
on one end and two clamps on the other which
hold the two cables in place, one on each side
of the strip.) Next I checked one end of each
cable. from where the speakers had been removed, to chassis. The field indicated a dead
short to ground. After tracing the field wires,
it was noted that the blue wire of each cable,
being one side of the field, was connected to
that terminal lug on the terminal strip. Looking closer I noticed a piece of solder lying
across from the clamp on one side to the terminal
lug, shorting the field to ground.
Removing that offending piece of solder
remedied the trouble.
(Although this is not "officially" an Operating
Note, since it is not a common/v./quad fault
indigenous to a particular receiver model, it is
here printed for its interesting circuit analysis.

Editor)

ANDREW M. W1E71L
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Troubles in RCA -Victor R -50 R -55, RAE -59
and RE -20 sets are detailed.
LOOSE CONNECTION

AT SOCKET

Fig.

TERMINAL

4. Peculiar noises In a Victor 32 set we e
caused by a loose connection in the power uni .
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Philco 60. Inoperation at the low-frequency end
of both the broadcast and short-wave bands in
these models is invariably due to a short- circuited
end plate segment of one of the two condenser
gang sections. Since the plates are very closely
spaced, it takes little to produce the failure
which. however, is just as easily remedied by
simply bending the offending plate or segment
to clear the short- circuit. The shorting plate
should not be bent too far, especially in the
oscillator tuning section, or dial calibration error
will result and realignment will be necessary.
When inoperation is experienced at one or
more points of the tuning range. not particularly
the low-frequency end, in addition to noisy tuning. most likely the difficulty is caused by flakes
or burrs on the condenser gang platee. The coil
leads may be disconnected from the stators and
high voltage applied, with the gang condenser
rotated throughout its full range. Arcing at the
shorted points will burn away the burrs.
The condition of weak and distorted reproduction when a low plate voltage reading is obtained on the type 75 tube, is usually traced to
a leaky 0.5 -mf. plate filter condenser, connected
from the junction of the two 70,000 -ohm carbon
resistors in the plate circuit of the 75 tube to
chassis. This condenser is one section of a 4-section bypass block mounted between the sockets of
the types 6A7 and 80 tubes.
Intermittent reception or fading on several
occasiona has been found caused by oscillator
coil connections wherein coil leads snap at the
terminal lugs and make intermittent contact.
A faulty volume control will produce similar
symptoms which are easily disclosed by manipulation of the control. Should the fading occur only
on the short -wave band, it may be necessary to
solder or secure a second flexible pigtail between
the tuning -gang assembly and chassis.
Where the condition of oscillation and general

111111111111111111111 I I 1111

instability is encountered with this model. it
that by connecting an additional
bypass condenser of 1 or 2 mf. across the common 6A7 and I.F. cathode bias resistor, the
trouble may be overcome. Another method of
accomplishing the same result, which is both
less expensive and more effective, is that of employing a separate bias resistor of 4,000 ohms
bypassed by a 0.1 -mf. condenser for the I.F.
stage. See Fig. 2A and B.
has been found

RCA Victor R -50. R-55, RAE -59, RE -20. The
complaint of weak reception encountered on
these models, with all voltages correct and the
additional symptom that signal strength is increased appreciably by placing a finger upon
the control -grid of the 1st- detector, indicates
sufficiently that the 15 -ohm flexible pigtail resistor connected in series with the 1st -detector
trimmer condenser across the 1st -detector section
of the gang condenser, as shown in Fig. 3A, is
open -circuited. This condition can be checked
quickly by tuning the receiver to a weak high frequency station and endeavoring to peak the
1st -detector trimmer. Should no difference be
noted in signal intensity, there can be very
little doubt that this receiver is open -circuited.
An inoperative receiver with the attendant
circumstance of no plate voltage on the 2nddetector tube, is often the result of an open circuited primary winding of the push -pull input
transformer. Since this component is housed
within the same block as the push -pull output
transformer, replacement requires an entire new
block. This procedure is not necessary, as a
very satisfactory repair may be accomplished in
the following manner.
The primary of the push -pull input transformer is center -tapped. this lead being brought
out to terminal No. 1 of the terminal strip
located on the power amplifier chassis. With a
continuity meter or ohmmeter, measure each
aide of the primary, using the center -tap as the
reference point, to determine which side is open circuited. Aa shown in Fig. 3B, the end of the
open-circuited portion of the primary may be
disconnected and the center -tap connected in
its place. Despite the fact that only one -half the
primary winding is used, thus cutting the impedance in two, very little. if any, change in
tone quality or output can be noted. More than
a dozen of these models have been repaired in
this way with no complaints or trouble of any
kind upon this score.
A strong "60-cycle" hum on these models is
often the result of the open -circuiting of the
tapped section of the first filter choke as shown
in Fig. 3C. This failure. as can be seen. removes
the 3 -mf. filter condenser from the circuit.
Although some advantage is gained through this
tapped filter arrangement, and although it is
better to replace the choke, the receiver may be
repaired by connecting a jumper across the open circuited portion of the choke.

The symptoms of distorted reproduction. weak
and fading reception are frequently due to a
carbonized voltage divider network, composed
of a 2 -W., 14,000 -ohm, 1 -W., 10,000-ohm and a
1 -W., 170-ohm resistors, carbon unite. all mounted on the terminal strip fastened to the rear
wall of the tuner chassis. The 14,000-ohm screen grid voltage -drop resistor carbonizes due to
excessive current and lowers in value, sometimes
as low as 1,000 ohms. This lower value causes
the 10.000-ohm resistor to carbonize likewise.
The failure will be evidenced by very low plate
voltages on all tubes. An ohmmeter check between R.F. or I.F. screen -grid to chassis will
show up the carbonized condition. The screen grid voltage-drop resistor (14,000 ohms) is best
replaced with a 5 -W. wire -wound unit to prevent
recurrences.
Distortion upon resonance on the more powerful broadcasting stations is frequently due to
insufficient A.V.C. voltage, as a result of leakage
of the plate- cathode bypass condenser in the
A.V.C. stage.
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Fading or oscillator drift and intermittent
reception, and the condition wherein stations
are received below their assigned frequencies or
original dial settings, are caused by the snapping of the connecting tabs of the leaf clamp
type oscillator series condenser which is connected across the oscillator padder. If the break
can be seen and is not too close to the condenser
jacket it may be soldered, or a new unit should
be installed.
BERTaAH M. FREED

f

Victor 32. The complaint in this case was
noisy reception. Due to the peculiar and various
noises heard in this receiver it might be of
some interest to others to relate this case.
To begin with, when the line switch was
snapped on, the noise emitted from the set
sounded very much like motor -boating, with its
familiar putt -putting sound. This noise would
last for perhaps 2 or 3 minutes, when it would
suddenly disappear only to be followed by another
and totally different type of a noise.
This type of a noise which was now heard
can best be classified as being "birdies" of
varying pitch. This type of a noise display would
last only for a short time, then it in turn would
disappear; this time it was a sizzling and frying sort of a noise. In our experience with many
good, bad and indifferent types of receivers, we
have run into many rather queer problems, but
we have to admit that the actions displayed by
this particular receiver were a little out of the

ordinary.
In this particular case

3 distinct and different
kind of noises were heard, one type of noise
following another in quick succession.
Before commencing any actual tests on the
receiver, the detector tube was pulled out to
see what would happen. Pulling out this tube
did not stop the queer performance of the set.
Then all the tubes in the chassis were removed,
one at a time. Even now with all the tubes out
of the chassis, the various noises could still be
heard, which gave us an indication that the
trouble might possibly be found in the power
pack, which is in a separate unit.
After a considerable amount of testing the
cause of the trouble was finally discovered. A
wire lead connection which to all outward indications appeared to be held solidly, was in reality
only loosely held in place. A quick operation with
the soldering iron to this defective joint, at once
cleared up the trouble to our great satisfaction.
Figure 4 shows the location of the loose connection which caused the peculiar noises heard in
this receiver.

R. F. LAMBERT

Goldentone or Fordeon Modele F, FR, X. 46
and 52. This chassis utilizes 4 tubes, 1-80, 1-42,
1 -6C6, 1-6D6. Trouble arising in this chassis
model quite commonly is due to a burned-out
antenna coil. A convenient remedy is to place a
condenser in series in the antenna lead and
realign the receiver. The correct capacity, to
be determined by experiment, will range between
0.001 -mf. and 100 mmf., 400 V. Another cause
of the trouble may be a grounded antenna (thus
completing a circuit through the electrical power
system, from the ground back through the antenna system to the antenna coil). See Fig. 5.
Now if this condenser becomes shorted and
one side of the A.C. line is grounded (which is
the usual condition), and the set's power -hne
plug is plugged into the wall outlet with the
set's antenna condenser connecting to the high
side of the house wiring, the antenna coil will
"blow." Note that this is the first R.F. coil connecting to volume control and antenna, the other
end or tap ending the first section of the coil is
at ground potential and connecta to the rotor
plates of the first R.F. section of the tuning
condenser and cathode circuit or cathode
condenser.
Geo. F. BAPTISTS

Atwater Kent 55. When the rubber on the
brass shaft of the tuning knob is worn so much
that the dial slips, making it impossible to tune
in stations, remove the brass shaft and after
taking the rubber off place a couple turns of
friction tape around it. Then replace the rubber
over the tape and put the shaft back into the
set after which the rubber will grip the dial
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ATTENTION
SERVICE MEN!

Airline 326W. Low volume and noise along
with smoke coming from the power transformer is usually due to the 2,460 -ohm section
of the speaker field coil being open. Replace
the field coil.

You will note that the OPERATING NOTES department this
month is greatly augmented in
size. This is for your special benefit -and in appreciation, the Editor expects cooperation in the

Airline 62 -14. This radio set would tune in
stations only at the high -frequency end of the
band. After checking all voltages I checked resistors and found that the 40,000-ohm resistor
between the control -grid of the type 27 oscillator
tube and ground had changed to about 8,000
ohms. Replacing this resistor with a good 40,000 ohm resistor made the set operate normally.

form of contributions. These Notes
(typed, and double- spaced) must
concern commonly-found receiver
defects -AND THEY MUST BE
ACCOMPANIED BY SUITABLE
ILLUSTRATIONS OR SKETCHES!
(Published contributions will be
paid -for at space rates.)

Chevrolet 600565. This auto -radio receiver was
"dead" although the vibrator was buzzing. However there were no plate voltages at the sockets
and a check of the power supply revealed a bad
0.04 -mf. vibrator condenser.
Silvertone 1926. All voltages were normal in

this receiver and tubes checked OK but no signal
could be heard. I tried a new 106 mixer tube
and the receiver worked like new.

Philco 37 and 80. When there are no plate
voltage readings in either of these models check

the compensating condensers before removing
filter condenser connections as these condensers
sometimes touch the chassis causing a direct
short.

WAYNE STORCH

Phileo 16, 16B, 16X ( Codea 121, 122). The com-

plaint of intermittent reception wherein volume
drops to a decidedly low level, with the attendant
symptoms of lack of plate voltage on the 2nd
I.F. type 78 tube and widening of the shadow graph indication, is invariably due to an open circuited 250-ohm resistor in the plate circuit of
the 2nd I.F. stage. This resistor is contained
within the usual small black bakelite condenser
for this stage, and is located adjacent to the 2nd
I.F. socket. The open- circuit often consists of
broken terminal connections at the lugs on the
block, which are easily soldered, although in some
instances the break occurs internally. In this
case, either a new block or an external resistor
of the same value should be installed.
When intermittent reception is encountered
and the shadowgraph operates normally, indicating station resonance (and thus eliminating
the R.F. portion of the receiver as a possible
cause for the condition), check the 0.01 -mf.
audio diode-coupling condenser connected between
the bottom terminal of the volume control and
the junction of the two diode -load resistors. This
condenser is a tubular unit and produces trouble
through poor internal contact of the pigtail

leads.
When the complaint of distortion and hum is
received on any one of these models. the grid -bias
voltage for the driver and output stages should
be checked immediately. Lack of normal grid
bias on either of these stages is usually recognized
by the fact that the control -grids of the type 42
tubes glow red, although a low- emission 42 will
produce the same result Distortion occurring in
the driver stage due to a low control -grid bias
or lack of grid -bias voltage has been traced
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to a leaky or short -circuited 0.15 -mf. grid filter
bypass condenser for this stage.
Distorted reproduction and hum are more generally due to either low control -grid voltage or
lack of control -grid bias on the output -stage
type 42 tubes. In the majority of cases, this
failure has been traced to the grounding of the
push-pull input transformer secondary return to
the case or laminations of the transformer, internally. Although a more efficient repair may be
effected through replacement of the transformer.
one that is equally as good or which can be used
in an emergency, is that of insulating the entire
transformer from the chassis. This is easily
accomplished by supporting the assembly on
insulated washers and placing short lengths of
spaghetti tubing over the portions of the selfthreading screws used to mount the transformer
on the chassis, which contact the rivets on the
base of the transformer.
On other occasions, the distortion and attendant symptoms have been caused by the
leakage of the paper insulating the electrolytic
filter condensers from the chas is, resulting from
leakage of the same condensen and the formation of oxides at. their bases. In some cases this
corrosion and leakage may be cleared, but more
often either one or both condensers must be
replaced.
When signals are choked and reception is
weak, with the noise suppressor tube in or out
of circuit, check the screen -grid voltage applied
to the 1st A.F. type 77 tube. Screen -grid voltage
for this stage is supplied through a 1 meg. carbon resistor which increases in value, consequently lowering the screen -grid voltage which
should be approximately 50 V. This same effect
is secured when the silencing tube is in the circuit, and the silencing adjustment located in
the rear of the chassis is turned too high, thus
increasing the plate current, producing a greater
voltage drop across the 1 meg. resistor which is
in the plate and screen -grid circuits of the
(Continued on page 685)

6D6

.001 TO
004 -me

SERIES CONDENSER
ADDED TO PREVENT

6

Crosley 706 -60. This receiver played well for
about 2 minutes; the reproduction then became
distorted. I replaced the 1,100-ohm bias resistor
with a 10-W., 1.000-ohm resistor and the trouble
was gone.

-

and again make it possible to tune over the
whole band.
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Fig. 5. Burned out antenna coils in Goldentone or Fordson models F, FX, X, 46. and 52 are caused by a
power -line short -es shown by the dotted lines in this circuit detail.
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This department brings to you each month the
newest developments in electronic, radio and

THE LATEST

public- address equipment.
Aggressive technicians use this department to keep posted on
the newer and better ways of doing things.
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(1331)
IDEA new to the domestic
loudspeaker
field (but
described some time ago in Radio Craft in the International Radio
Review department) is a loudspeaker
incorporating a multitap matching
transformer with terminates wired
to a terminal board. Available, cen-

_

'

..

ter- tapped impedances: 4.500. 7.000,
10.000 and 14,000 ohms. Available in
2 types, one to match conventional
"plate" impedance values and the
other to match conventional "line"

ii

d

a
fiAKEuTE
F
METAL FOI._

/
Transducer.

(1325)

-Yelotron ". (1327)

Connector. (1326)

A crystal

(Transducer Corp.)

(1327)

ANEW semi -directional dynamic
unit that works reversibly as
microphone or loudspeaker. a description of which in Radio -Craft
created such a furor in the technical field, is here illustrated in a
new model of considerably smaller
dimensions: overall length 5 ins.,
and maximum dia.. 3 ins.; net
weight, 2 lbs. Frequency response is

(Bruno Laboratories)
ARYING the polarizing voltage,
of 150 to 350 V., of this new type, highly directional microphone
permits either the bass or treble

!

IMPROVED MICROPHONE
CABLE CONNECTOR

response to be accentuated (average
response said to be 30 to 14,000

The unit incorporate. a
"fixed" element-a perforated metallic plate heavily and thoroughly incycles).

sulated; and a "movable" element
consisting of 8 ribbons of duraluminum 0.0002 -in. thick. In general,
this new -type microphone incorporates the characteristics of the
velocity type -with the added feature of variable- frequency response.
Output is approximately -50 db.

(1326)
(Amperite Corp.)

CRYSTAL MIKE HAS BUILTIN SUSPENSION (1328)

ORDER to obtain improved
performance with his product
a well -known manufacturer has redesigned the cable connector to improve the serviceability of his new
velocity microphone; both are here
illustrated. The extra -length body of
the connector prevents the leads
from shorting. Putting this 3-pin.
lock -ring cable connector C.C. on the
shock absorber S.A. and not on the
microphone itself prevents mechanical noise, caused by moving the
cable. from reaching the microphone.

(The Brush Development Co.)
EWEST in non -directional crys.
tal microphones in a sound -cell
type, with an internal capacity of
0.01 -mf. and -72 db. output; spring
suspension contained within the
metal frame. Case dimensions: 3%
x 1TH x 'Si ins. thick ; weight, complete with locking -type plug and
socket. 11 ora. A wire mesh. permitting the sound to pass through,
eliminates the heavy bass and distortion of pressure doubling. arid

IN

N

permit,

close -talking.

built -in suspeigi

mike with

VARIABLE -FREQUENCY
"VELOTRON" MIKE

from
relatively flat within 3 db.
20 cycles to about 7.000 cycles, according to the graph submitted to
Radio -Craft. Output level, -43 to -45
db. Available impedances: lu, 50.
200. 2,500 and 50,000 ohms.

impedance values.

=

SMALLER -SIZE
"TRANSDUCER" (1325)

a

ADJUSTABLE -IMPEDANCE
REPRODUCER
AN

' .i.

LIL1.

ejtr

Sw.T

57P1

on.

(1328)

NEW SELENIUM CELL

FOR TURRET -TOP CARS
(1329)
AN

INNOVATION

in

public -

address equipment now makes
possible to almost instantly install
requisite loudspeaker combinations,
on turret-top cans, without drilling
mounting holes! A section hose connected at one end to rubber cups on
the loudspeaker mounting board, and
at the other to the windshield wiper
or other vacuum -operated unit or
direct to the intake manifold, dots
the trick. Sound men probably will
"go" for this item in a big way.

it

NEW "REMOTE" SPEAKER
(1330)
(Wright-DeCoster. Inc.)
HOUSEL) in an attractive, black -

RED -SENSITIVE

IS

VACUUM -GRIP SPEAKERS

(133IA)
HERE is a high -resistance. high sensitivity, lung -life selenium
cell (metal or plastics case,!í -in.
dia.) for commercial photoelectric
control

(with amplifying tube and

relay). The active surface is elemental selenium on platinum, and
sensitized in accordance with new
activation processes. Sensitivity peak,
deep red; operates on 50 V. through
1
meg. (safe current. 20 microamps.). Has 5 to 1 change at 10
foot- candles.

Due to peak sensitivity to deep red wavelengths, and inverse nonlinear response to light intensity,
this cell is particularly suitable for
use with low- intensity and low temperature light sources. (Do not
expose to direct sunlight.)

crystalline steel cabinet is a
-in. permanent -magnet dynamic reproducer that conveniently lends
5

itself to innumerable services. Since
it requires no field current it is
often possible to operate it at a
remote point by running only a
single wire and using any available
metallic structure, piping. etc., for
the return circuit.
An excellent reproducer for use
in inter-office communicators; since
the communication wiring carries
only voice currents it is not necessary to run the transmission line
(which may terminate directly into
the voice coil) in conduit.

ight- sensitive

cell

designed

for

amplifier relay service. (133IA)

IRON 'CASE

COMPLETES

MAGNETIC CIRCUIT
"Vacuum- gripped" speaker.

(1329)

In is permanent- magnet dynamic reproducer is designed for remote use. (1330)

This reproducer's

impedance

value

terminal board provides for tip -jack variation of the
to match either into plate circuits or various
transmission lines. (1331)

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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NEW DUAL -SPEED

MAGNETIC PICKUP (1332)
MEANS of a built -in spring
this new magnetic unit adapt,
itself to the demands of either 7
or 331/3 r.p.m. operation. Output
is approximately 1.5 V. (coil: D.C.,
1,500 ohms; A.C., 10,000 ohms at
Utilizes an alnico
1,000 cycles).
magnet. Frequency response approximately flat within ± 3 db. from
about f0 cycles to 4.200 cycles.
BY

TANGENTIAL-HEAD
CRYSTAL PICKUP (1333)

New

Alnico "dual- speed" magnetic

(Asfafic Microphone Lab., Inc.)

e

LONGER life for the records, better reproduction and easier needle
loading are claimed for this new
pickup. The offset head corrects the
excessive tracking error of the
straight -arm pickups; the error
never exceeding 1.5 deg. from true
tangency

R

as compared to 10 to 15
for straight types. Has ball bearing base. This pickup is said to
be free from resonance throughout
the audible frequency range. A swing
of nearly 180 deg. of the offset head
permits the needle to be dropped
in from the top. Length, from needle
point to center of swivel pivot,

50 -W. RACK -AND -PANEL

SOUND SYSTEM (1336)
(Amplifier Co. of America)
SCHOOLS, hospitals, hotels,

or radio programs through appropriately placed loudspeakers to
groups of people.
Tube complement: 1 -6C6, 66A6s, 2 -42s, 1 -83. Operates up to
headphones. 200 magnetic
2,000
speakers, 50 dynamic speakers and
10 horn units. Turntable is dual speed with crystal pickup.

METAL -TUBE RECTIFIER
IN NEW METER (1334)
(Radio City Products Co.)

SEVERAL valuable improvements
in test equipment have been
achieved by the use of a metal -tube

25 -W.

instrument

withstands
heavy overloads, has no appreciable
temperature, frequency or waveform
errors, and the rectifier is easily
replaced. This design supersedes the
use of copper -oxide rectifiers. The
A.C. voltages are just as accurate at
20,000 cycles as at 60 cycles! (Copper -oxide error: 25 to 60 per cent
at 20,000 cycles.) The A.C. voltage
scale is linear, and just as on D.C.
Sensitivity, 2,000 ohms /volt on D.C.
and 1,800 on A.C. D'Arsonval meter.
A.C.
Ranges:
and
D.C.
volts
0/50/500/1,000 V. (4 ranges). D.C.
micro A. 0 -500, D.C. milliamps.
0/5/50/500 ma. D.C. Amps. 0,5
A.; 0 /100 /7.500/75,000 ohms (no
external batteries are required), and
7.5 mega. Size, 6% x 8% x 3 ins.
deep. Weight, 2% lbs.

HIGH -FI PORTABLE

SOUND SYSTEM (1337)
(Transformer Corp. of America)

THE OUTPUT of this amplifier

compound seals all exposed surfaces
of a new line of audio and output
transformers and chokes. The base
is left clear of compound for firm
mounting. Identifying numbers appear on this surface. Available in
all the usual characteristics for
components of this type, the new
design should meet the approval of

for

tube.

including velocity, dynamic, diaphragm- crystal and sound-cell crystal types.
Output terminal impedances: 0.35/
0.6/1.35/2/4/6,8;15 /30/50/250 and500
ohms, with provisions for connecting
additional speakers. This amplifier
is particularly recommended by the
manufacturer as an "ideal system"
for orchestras, radio stars on tour
and others performing in the larger
theatres, ballrooms, etc., in the
major cities of the country. System
includes microphone and floor stand,
amplifier, and two 12 -in. electrodynamic reproducers. Output utilizes
two 6L6 beam tubes.

DELUXE 35 -W. AMPLIFYING SYSTEM (1338)

SCHOOL -TYPE SOUND

this system con-

ESSENTIALLY
sists of a high -gain power amplifier featuring the new beam power
tubes, 2 giant high- fidelity reproducers and a choice of 2 latest -type

MAY,
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RECORDER (1339)

This
can
on

35 -W.

recorder makes records that

Its moisture -proof!

(1335)

with steel needle,
any phonograph. Also it "plays"

any

be played

standard

record.

phonograph

Finally, it is a complete portable
public- address system.
Applications: recording students'
voices

for later correction

;

foreign

language instruction ; dramatic instruction with special emphasis on
requisite sound effects; music instruction, to provide a means of
checking renditions; recording special school radio programs ; supplying sound effects and interpolations
in school dramatics, etc.
The instrument comes complete
with microphone, and operates on
A.C. ; a converter is required on D.C.
The device both makes and plays
6 -, 8 -, 10- and I2 -in. records at
78 r.p.m. This speed permits record-

ing

(Radolek Company)

New portable sound system. (1337)

Improved meter. (1334)

is

said to be conservatively rated at
normal; peak output, 35 W.
Provides for mixing, fading, etc.,
and adequately meets the specific
demands of high -fidelity microphones

APLASTIC coating of high melting point, black moisture -proof

crystal plc'..: p. íne orf-set head
in
better tone quality and
longer record life. (1333)

microphones mounted un floor stands,
and all necessary cables, plugs. tube;
and instructions.
The power section of the unit supplies 30 W. for excitation of thre
1,000 -ohm .speaker fields. One control
permits mixing of the 2 microphone
outputs. The high-low tone control
affords partial compensation for
acoustic conditions. The controls are
mounted on brilliant chrome ; the
steel chassis is finished in baked -on
black enamel. This amplifier provides polarizing voltage for the new
velotron microphone which may be
used with cables 7 to 500 ft. long.
The 2 microphone inputs are connected to 2 individual type 6C6 tube,
in a high -gain circuit. The outp,
of one 6C6 is combined with the
phono -input by means of a special
center -tapped, 1 -meg. volume control. A type 79 tube serves as an
electronic mixer and is resistance capacity coupled to a 6A6 connected
with the elements in parallel as a
single triode. This tube is used to
drive a pair of 6L6s, in the final
stage. The rectifier uses a type 83

25 W.

MOISTURE -PROOFED
TRANSFORMERS (1335)

RADIO -CRAFT

was

the

10,, ins.

;

it

theatres, etc., will be able to use
new rack -and -panel type of
sound system illustrated. It is designed for universal application under all conditions requiring the pickup, amplification, reproduction and
distribution of voice, recorded music

deg.

rectifier

the export trade for which
exclusively developed.

results

pickup. (1332)

radio

programs

that utilize

phono. records, and at the same
time record your own accompaniment, on violin, piano, etc., as a
"background." This composite recording may be immediately played back.
(Continued on page 691)

hi -fi P.A. system. (1338)

Panel

amplifier.

will drive

50

A tri -service recorder for

This 50 -W. set -up
dynamics. (1336)

chool use. (1339)
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PHILCO MODEL 37 -84, Code -122 (Used in Receiver Model 37 -84B)
A.C. Superheterodyne, broadcast band 540 -1,700 kc., regenerative 2nd Detector, Manual volume control,

1'/2

-W. output.
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Philco Model 84 -B. This is the Baby Grand
Cabinet (used also in Model 33 -B, which is
a battery -type receiver). There is only one
control (volume and switch, below) in addition to tuning knob (center of dial). There
are only 5 service adjustments for lining up.
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Superheterodyne,
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PILOT MODEL 304 (Domestic) and MODEL 305 (Export)
and 5-b*uJ (see b*|m,). vernier and cathode-ray tuning, Ax/C..a.C,o.C.|/nV~ double (pomUel)
class Apo"k'poU.*'vv. output extra speaker socket, pk"ovpickup.
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A department devoted to members and
those interested in the Official Radio
Service Men's Association. For mutual
benefit, contribute your kinks, gossip
and notes of interest to Service Men,
or others interested in servicing.

MEMBERS'

FORUM
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over, an inch, which cleared up all the trouble.
UNIVERSITY RADIO & Rev SHOP,

Minneapolis, Minn.

LESS BEGINNERS' ARTICLES?
RADIO- CRAFT, ORS MA Drpt.:
I am a member of the ORSMA.

In looking over
of Radio -Craft, I ran across
the letter of Franz C. Wells of Massena, N. Y.
in the Dec.. 1935 issue, in which he brings up
.a
very interesting point. We have the same
trouble in our town, and I thought you might be
interested in an idea I have in mind.
If the radio publications on the newsstands
would refrain from entering in their pages simple articles for beginners, such as "A Beginner's
Sectional Test Panel" in the March. '35 Radio Craft, there would be fewer greenhorns "gumming up the works" for the fellows who have
spent a lifetime and a small fortune in trying
to make a comfortable living. There would also
be a lot more satisfied customers. By eliminating
these articles. the greenhorns would have to resort to textbooks just as we did. If they haven't
ambition to buy and study a textbook they have
no business buying an instrument and gumming
the works for someone who has.
Another thing that would help to clear up this
situation is for these wholesale houses spread
all over the country to stop sending catalogues
to every Tom, Dick and Harry and selling parts
at wholesale prices to them. The local dealers
should be entitled to that part of the trade
(I am not a dealer). There are a lot of kids in
some back

A new Telefunken transportable 20 -W. P.A. system
in operation. All the components of this device
are contained in 2 ordinary -size trunks. Darn clever,
these Germans!

NEON SIGN INTERFERENCE
RADIO- CRAFT, OKSMA

Dept.:

Recently I was called upon to filter a neon
sign, which was causing such interference that
even local reception was impossible.
A line filter increased the noise still more! I
then noticed that by touching one end of the
tube a shock could be felt. Also an arc to the
suspension chain could be seen when the area
was shaded from light.
The remedy was simply to move the chain

issues

The

mike may be clipped into the back of the
loudspeaker or may be used at a distance.
is obtained from a 12 -V. storage battery.
It's hard to duck this word barrage!

4 -unit

All power

this town who don't know a condenser from a
coil of wire, but they see a 1 -tube diagram and
buy the parts through a catalogue and then come
in and ask me where this part and that part
goes. They do this a few times and begin to
think they know enough about radio to repair
anything that comes along.
I think that Radio -Craft is a very good magazine, but please forget about the tinkerer and
give us a Service Men's magazine with a few
more Service articles.
EDWARD ROSMARIN,

Hamilton, Ohio.

WHY OIL -FILLED CONDENSERS
FOR SOUND EQUIPMENTS?
The reliability necessary in P.A. work requires the use of
condensers which are dependable under all conditions!

WILLIAM BA
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tors and users when installed in apparatus where
bulky, ponderous construction is objectionable.

OIL DIELECTRIC SOLVES PROBLEMS

Fig.

D

A.

A

URING

2

-mf.,

1,000.Y.

unit, Dykanol-insulated.

the past year there has been a

rapidly

increasing trend toward higher power and
better fidelity in high-grade receivers. transmitters and public- address systems. This improvement has been made possible by advances
in the manufacture of component units.
The greater power -supply voltages required
for maximum performance from apparatus employing such output tubes as the 6L6 beam power types have accelerated the demand for
high -voltage, high -capacity filter condensers
capable of withstanding indefinitely the terrific
strains under which they must function. Even
the finest electrolytic types should not be employed in circuits where peak surges in excess
of 570 V. may possibly be encountered. While
high -voltage paper condensera have of course
been available for many years. the size, weight
and assembly difficulties of ordinary types have
proved severe handicaps to designers, construe674

Research laboratories have devoted years of
intensive study to the problem of producing
high -capacity, high -voltage condensers combining the excellent characteristics of the bulkier
types with compactness and assembly simplicity
of the can -type electrolytics. This research, by
one organization, has culminated in the development of a line of " Dykanol"- insulated condensers
that meet these qualifications. (The type shown
in the photograph is rated at 2 mf., 1,000 V.)
They have extremely high insulation resistance,
and exceedingly low power-factor rating (As told,
in detail, in recent issues of Radio-Craft.-

Editor).

The low power factor, being about 1 /20th that

of a dry electrolytic or 1 /40th that of a wet
electrolytic condenser, is one of the points of
success in using this (non- poled) paper condenser.

IMPORTANT CIRCUIT CONSIDERATIONS
A choke input filter is always recommended
when using electrolytic condensers in order to
reduce the violent ripple produced by the rectifier which in turn is harmful to the condenser.
It is for this reason that low -power -factor condensers should be used for the output of the

filter in conjunction with such tubes as the
ILS. This tube, draws a high audio current from
the filter.
This high audio current is taken from the
output condensers: as the average frequency of
the audio current is in the neighborhood of 1,000
cycles, the loss in the electrolytic condenser may
be considerably more

than

it

would be, 60 to 120

cycles, and hence could cause deterioration of the

" 'litic."

Since moisture is permanently excluded, they
cannot deteriorate from disuse (such as shelf
life) : as they are not electrolytic types, they
may be used in any circuits without regard to
polarity and they cannot dry out from heat.

AN "ASIDE" TO SERVICE MEN
In general service work dykanol- insulated confill a long -felt need. Where high line
voltages are prevalent, failure of the filter condenser immediately following the rectifier tube
is most common. Since the peak voltage reached
in this portion of the power-supply circuit often
exceeds the voltage rating of any electrolytic
type, replacements may have but a short life
resulting in loss of time, money and prestige
for the Service Man. This is particularly true
of some of the smaller receivers in which small
power transformers having poor voltage regulation are so often installed. When the radio set
(Continued on page 697)
densers
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RADIO -CRAFT'S
INFORMATION BUREAU

SPECIAL NOTICE
Those questions which are found to rep-

resent the greatest general interest will be
published here, to the extent that space
permits. (At least 5 weeks must elapse
between the receipt of a question and the
appearance of its answer here.) Mark auch
inquiries, "For Publication."
Replies. magazines, etc., cannot be sent
C.O.D. Back issues of RADIO-CRAFT
prior to January. 1935, are available at
50e per copy except the following issues:
7/'29, 1, 2. 3. 4, 6, 7, 9 and 11/'30 ; 5, 6, s
and 9/'31 ; 6. 7, 9/'32 ; 7/'33 ; 8/'34; and
1/'35 which are out of print. Issues following January, 1935. are still available at the
regular price of 25c per copy.
Inquiries to be answered by mail MUST
be accompanied by 25c (stamps) for each
separate question; answers are subject to
subsequent publication if considered of ex-
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issue of Radio -Craft, you described a new "Current Saver" circuit for a new 1S -tube all -wave
receiver. In this article you mentioned a modified form of Colpitts oscillator which permits
the set to run with reduced plate voltage.
Can you supply me with the circuit of this
Colpitts oscillator? I am building a "custom
built set" on a special order and would like to

dressed envelope for names and addresses
of manufacturers; or, in connection with
correspondence concerning corrections to
articles, as this information is gratis.
Individual designs can be furnished at
an additional service charge. The fee may
he secured by addressing the inquiry to the
SPECIAL SERVICE department, and furnishing COMPLETE specifications of desired information and available data.
Illllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltlllllllll

incorporate a tapped lower transformer and
special oscillator of this type in the set.
(A.) We are printing, in Fig. Q.356. the circuit you request, as furnished by the manufacturer- Midwest Radio Corp. The values of all
condensers and resistors used in this commercial
set are given, but the optimum values of these
parts. as well as the coil details will have to be
determined experimentally for your set.
You will note that a double tuning condenser
other words, 2 sections of the gang
is used
tuning condenser will be required for the oscillator. This most be planned for, in designing your
receiver. The cathode of the mixer tube is connected to the cathode of the oscillator, thus injecting the local oscillations into the mixer
cathode stream. Only one coil winding is used
for each tuning band -in contrast with the usual
type of oscillator circuit which requires 2 coils
coupled to each other.

A.V.C. FOR A HI -FI RECEIVER

POWER LEVELS OF P.A.

ceptional interest.
Furnish sufficient information (in reference to magazine articles, be sure to mention issue, page. title, author and figure
numbers), and draw a careful diagram (on
separate paper) when needed to explain
your meaning; use only one side of the
paper. List each question. Be SURE to
sign your name ANI) address.
Enclose only a STAMPED and self -ad-

-in

(355) Nelson W. Kappes, Atlantic City, N. J.
(Q.) Kindly print a diagram of an A.V.C. circuit that uses n separate A.V.C. tube (not the
detector) and which is suitable for use in a
T.R.F. "high- fidelity" tuner.
My tuner is somewhat like the tuner in the
Radio-Croft High -Fidelity Set which was described on page 461 in the February 1936 issue
of Radio -Craft. But, the A.V.C. in your set is
not suitable for the type of amplifier I am

building.
I am using

detector tubes in my set. What
to this problem?
(A.) We are printing here. Fig. Q.355, an
A.V.C. scheme which was used in one of the
Atwater Kent receivers (type 310) with a few
revisions. A type 56 tube (a 76 can be used if
desired) is connected as a dinde. The signal is
fed to the grid of the control tube through a
250 mmf. fixed condenser connected to the plate
of the last R.F. stage in the set. A portion of the
R.F. signal is thus applied to the control tube
which develops a voltage across the resistor RI.
Since variations in the amplified signal will vary
the voltage -drop across the load resistor, u varying negative voltage is available to be applied
to the control -grids of the R.F. tubes, through
suitable filters to suppress any A.C. component
that may be present.
The filter resistor R2 feeds to the 1st R.F.
grid- return circuit. while subsequent decoupling
resistors R3, R4, etc., are used for the 2nd.
3rd, etc., R.F. grid-returns, depending on the
number of R.F. stages used.
2

is the answer

LOW-VOLTAGE SUPERHET.
OSCILLATOR
I:AO) A. C. Halsberg. Scranton. Pa.
(Q.) A few months ago, in the January 1937
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0.385. A.V.C. circuit using a separate tube
for the A.V.C. voltage development.
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COMPONENTS -DETERMINING
LINE IMPEDANCE
(387) Floyd Hassell. Heliport, N. Y.
(Q.) Will you please do me the favor of explaining something about P.A. that I cannot find
the answer to in past issues of your magazine?
(1) What is the difference between a "highlevel" and a "low -level" input to an amplifier?
(2) When should either of these be applied or
used? (3) How can one determine the impedance

of

a "line" for a particular application?
(A.) The answer to your first question will

the clearest form in a chart prepared by Harold D. Weiler of the Fisher Distributing Corp., and printed for the first time
on this page-Fig. Q.357.
This chart gives the comparative levels both
in watts and in db. (decibels) for all the units
employed in modern public -address work. For
example. it will be noticed that a power level of
500 watts is equivalent to 50 db. plus (or as it is
sometimes stated 50 db. up). A 15 -W. amplifier
will give a gain of 34 db. up. at full output, etc.
On this chart will be found such devices as
carbon microphones. magnetic phono pickups,
velocity microphones, etc. Each of these is at
a certain power level on the chart. Those high
up on the db. scale-only a few db. down -are
high -level appliances and those at the lower end
of the scale are low -level devices.
If an amplifier has a high- and a low -level
input. this means that for low -level inputs or
appliances such as mikes or pickups, an added
stage or two of amplification is provided to make
up for the loss in the appliance, so that the
main part of the amplifier can be driven to full
output. Such high -level devices as crystal pickups,
magnetic pickups. carbon mikes, etc., provide a
much stronger signal to the amplifier than
those at the bottom of the chart, and thus need
less amplification to drive the output tubes of
the amplifier to full output.
In answer to your second question, we would
advise a study of the chart mentioned above.
Your 3rd question is one which puzzles many
radio men who have not delved deeply into the
be found in

subject of alternating current electricity.
For practical purposes. you can measure the
resistance of the line with an ohmmeter or a
Wheatstone bridge and then calculate on the
basis of the D.C. resistance thus indicated being
approximately 2.3 of the impedance at 400 cycles.
This is a "rule of the thumb" method which is
sufficiently accurate for matching the output
of an amplifier into a line and a loudspeaker,
or to match a speaker transformer to a line,
and such common problems.
If you wish a more accurate method, you must
study the basic formulas governing the impedance. From a textbook on A.C. we find that

1937
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Fig, 9.386. Modified Colpitts oscillator which will
function with only 30 V. on the plate.

Impedance is the combined effect of Resistance
and Reactance. The kind of reactance depends
upon whether the load is in the form of inductance or capacity.
Inductive reactance = 2ZfL
where:
3.1416
f = the frequency in cycles per second.
L = the inductance in henrys.

n=

Capacitative reactance

where:

1

=

2ZfC

a

-

C

= the

3.1416

f = the frequency in

cycles per second.

condenser capacity in farads.
1,000,000

The latter equation becomes
2

tfC

when the capacity is expressed in microfarads.
After the reactance of the load (in most
cases it is a transformer winding and may he
considered as an inductance: -the capacity may
be neglected with only a small error, except at
high frequencies) has been calculated from one
of the above equations, the impedance, Z, at
the desired frequency can be figured from the

formula:

Z

=V

R'

}X'

where: R = the D.C. resistance.
X = the reactance.
It is common practice to match lines for P.A.
work at 400 cycles. Thus the factor f in the
reactance equations becomes 400. The load can
be matched at any desired frequency. however,
by substituting the desired frequency for this
figure.
It is a comparatively simple matter to substitute figures in the formulas given, thus determining. first, the reactance at the desired frequency, and second, the impedance.
(Continued on page 652)

Fig. 9.387. Chart of the relative power levels of
S.A. components in watts and db
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NEW

P.A. SPEAKERS
FOR OUTDOORS
Permanent -magnet air -column speakers
which survive any weather find ready application by the sound specialist.

LIONEL
Fig. A. Three sizes of permanent magnet

Fig.

B.

Quartz voice -coil form

is

used.

CORNWELL

B.

i

units.

pUBLIC Address specialists will be
glad to know that permanent-magnet (or "magneto dynamic") cone type dynamic reproducers have been
improved in design to the point where
it is now practical to use them in P.A.
services of all types.
Heretofore, the sound man has had
to depend upon field -coil (or "electro
dynamic") type dynamic units-and
their attendant dependence upon a fieldenergizing unit of some sort connected
to the power line or else provision in the
amplifier for field-current supply-as
being the only practicable types.
Permanent- magnet "dynamics" have
been available in the radio set field for
some time, but they are unsuited to the

rigorous, all- weather demands of outdoor P.A. set -ups, and the high -level
operation in both indoor and outdoor
usage.

"sEr

f

AND "P.A." UNITS DIFFER

Just what are the constructional elements that differentiate the P.A. loud-

speaker from the type designed for
domestic operation in radio receivers?
Let us analyze the set -up of the new
permanent- magnet horns systems, designed for the sound specialist, with
special reference to the "nipermag"
(high -coercive magnet) type of one
well -known pioneer in the new castalloy-magnet dynamic loudspeakers.
(Continued on page 701)

MAKING HOME -BUILT

AMPLIFIERS LOOK

"PROFESSIONAL"
Fig. A. Amplifier casas of different sizes.

AQUESTION frequently asked by Service Men and
other radio technicians is, "Does it pay to build your
amplifier, or is it better to buy one ready made ? ".
Of decided aid to the P.A. builder is the availability of
many special parts designed to make his job easier. No
longer does he have to improvise chassis, transformers and
other things picked out of the spare-parts box in the back
of the store. While the actual P.A. circuits are simple, they
involve much more power than radio receiver amplifiers and
therefore require heavier components.

Cabinets and trimmings improve their appearance as well as their salability.
ALEX G. HELLER IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIllllllIU111g
phone, spare tubes, etc., if a small semi -portable amplifier
is built inside. A wide assortment of sizes of these chassis
and cabinets, suitable for all amplifier requirements, is
(Continued on page 684)

THAT "FACTORY" TOUCH

One strong argument in favor of ready -made amplifiers
is their appearance -an important factor is selling or renting. Even that can be duplicated by the individual builder.
Figure A shows 3 representative types of all -steel enclosures,
which, when dressed up with appropriate name plates,
shown in Fig. B, for the various controls will pass for
factory jobs anytime. The center item is particularly recommended. This is an ordinary steel chassis, with a perforated
cover. It is amazing to see what a difference the mere addition of the cover makes. The parts inside are concealed,
scratches and uneven layout don't show, and the whole
instrument takes on that much-desired professional look.
The box on the left in Fig. A has a removable cover, and
is useful for preamplifiers and the like. The cabinet on the
right has a hinged top, which permits storage of the micro676

Fig.

B.

Some of the available accessories.
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restaurants

"THE ETERNAL ROAD"
INTRODUCES A NEW ERA IN
THEATRE "SOUND"

theatres

(Continuer( from page 648)
't'he musicians see nothing of the performaun e
but the orchestra leader observes the presentation
through a deaI. -side window.
Instead of this 'live" orchestra, a second
orchestra, rcrordcd on amend film. may be used
where greater v.dume (and "color ") is required;
simultaneously, a second sound-film recording.
consisting of choral and sound effects. may be
superimposed on the first. Also available, but as
"live" pickups, are an electric organ and the
sounds created in a special sound -effects gallery.
Both the alive, and recorded. sound portions
of the program are molded as to volume and
other characteristics to suit the mood of the
action, and then projected through the theatreaddress system to the audience.
The director starts everything by pressing a
button; and then monitors the combined output
by means of headphones connected through a
small amplifier to a microphone located above the

1

... Laiayeffe

audience.
The heart of the new sound system -the control console
located in one of the boxes on
the side of the second balcony. Seemingly magical
results are secured through the manipulation of the controls of this console. In one part
of the play, for instance, Moles supposedly talks
with God. God seemingly replies to him, in a
voice of stentorian proportions, through the medium of giant loudspeakers installed in the ceiling of the theatre thus creating the illusion that
the voice is coming from Heaven. The dimensional and perspective effects of the sound system
are also controlled from this console.

-is

HIGH -FIDELITY SOUND

timing,

WILL HELP YOU
GET A PROFITABLE

nothing of the show.
The dual prompter's box is hidden in a recess
that faces and offers a clear view of the stage.
The operator in the left -hand compartment con (Continued on page 678)

IT!

SHARE OF

P. A. Is Big Business today! LAFAYETTE
Co-ordinated Sound Systems have met this
fact. with modernized equipment to reflect the increased scope of the field.
Completely assembled-in the newest most modem dress -the trim exteriors of these splendidly packaged units are typical of the fitness and
efficiency of their well- planned engineering makeup. They are most simple
to install-ready for instant and faultless operation. We invite your inspec
Lion of the line of LAFAYETTE Co ordinlned Sound Systems.

SYSTEM

Four sound -film machine, are located in an
enclosed chamber above the stage. They are
operated by remote control. Using a new system
of recording, known as "push -pull ultra -violet,"
the music reproduced from this sound film is
superior to anything heard heretofore ; too.
this is the first installation of its kind (See
Radio-Craft, May 1936. PS. 616.-Editor), One
machine substitutes a 60 -piece symphony orchestra for the theatre's regular orchestra; a second
sound -film unit contributes the requisite choral
and sound effects.
RCA Photophone advises Radio-Craft that the
frequency range is about 40 to 10.000 cycles,
5 db., at 32 acoustic watts output!
In the background of the stage. located on
either side, are 2 semi -circular "coves" extending to a height of 80 ft. At the base of these
concavities and facing them are 2 groups of loudspeakers each containing 4 units. Each group
consists of a multi -cellular or honeycomb -like
high -frequency trumpet and a giant medium and low- frequency exponential horn. The sound
system is so designed that the output of these
loudspeakers
is
made to strike the coves
which thereby conduct the sound upward and
outward to the audience.
This effect is extremely valuable, for instance.
in reproducing the music of the electric organ
which, of course. has no reverberation as in
the case of a real pipe organ. These coves help
to provide a lag to make up this deficiency.
They are not, however, used for the organ alone
but also for certain sound effects as well.
Several banks of reproducers are concealed
in structural parts of the scenery and are
trained straight at the audience. Large baffletype reproducers also occupy the boxes, which
were formerly graced by iewel- bedecked women,
and crown the dome of the theatre.
The "sound" for this gigantic theatrical performance, including the voices, music and sound
effect, is provided by 2 high -fidelity. 80 -W.
amplifiers (though an output of 40 W. has been
found adequate), and a 40-W.
(reserve)
amplifier. Occasionally. this 40 -W. panel may
be used for supplementary services.
The control of the giant electrical switchboard
located in the basement under stage is, like other
activities in this theatre, accomplished through
tits "whispering" ("private address ") loudspeaker
system. Its operators, guided entirely by commands from the prompter's box and by careful
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This Lafayette 15 Watt portable COORDINATED
SOUND SYSTEM incorporates the following modem
features: All -metal tubes. mixing and fading facilities,
three input channels. crystal. velocity. soundcelL velaphone, electro-static or velotron mike operation, tone
control. shielded plug -M input and output connections variable output impedances. all terminals on
rear of chassis. fused power line, triple filtered plate
supply. Class "A" amplification. electronic mixing.
Two 12" electrodynamic speakers housed in attractive airplane luggage type case. Case splits Into two
separate sections with speaker in each.
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8855 -P -Same as above, but with tubes, Lafayette
velocity microphone and heavy base floor stand.
Ready to operate. Nothing else to buy. S59.50
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RADIO SPECIALISTS NEEDED

Modern receivers with their complicated circuit systerns have knocked out the old time cut- and -try
radio fixer. Trained men with up -to -the- minute
knowledge are needed to service these new sets.
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HERE IS YOUR OPPORTUNITY

PRACTICAL TRAINING
AT HOME
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WHAT R.T.A. STUDENTS SAY
N,nas,d. Ohl,

Our home study corse is practical "shoe and
bench" training combined with a thorough set
of practical lessons prepared by an experienced
Radio service engineer. Four working outfits are
also
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Your possibilities of making money and getting
ahead are limited only by your ability and skill
but you must know more than the other fellow. You
must be a radio service specialist, as R.T.A. can
train you.

practical.

we

show you how to make money almost from the
start. The course can easily be made to pay
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RADIO A
special arrangement
CRAFT magazine end the publishers of this literature, which permits bulk mailings to interested RADIO- CRAFT readers, eliminates the
trouble and expense of writing to each individual
organization represented in this department.
HAMMARLUND CATALOG. Contains complete
specifications, illustrations and prices on the
2.

Hammarlund line of variable and adjustable
condensers; intermediate frequency transformers.
coils and coil forms; sockets; shields; chokes and
miscellaneous parts for broadcast. short wave
and ultra -short wave reception and transmission. Also contains description and prices of the
Hammarlund line of "Comet Pro" and "Super
l'ro" receivers.
5. ELECTRAD 1936 VOLUME CONTROL AND RESISTOR CATALOG. Contains 12 pages of data on

THE MOST IMPORTANT

/

COUPON YOU'LL
EVER CLIP

i

\

Will Show You
How My

2-WAY

MONEY -MAKING

RADIO
TRAINING PLAN
Can Prepare

.

at Home for a

You

*

i

Good -Paying RADIO
Job , .. at a Cost of
Less than 17c a Day!

tvlietinn yr n've gat a Jodi
...kill,:
le-- whether visa re looking for a ln.rtilahle lit,
dine profession or a part -lime money miter
awl whether or not you've ever had Vrevirm.
liaitiss exits- Hence. ysOs two It to yourself to in
vPAigate rp' s
a
Radio Training method at
r

I

.

nor. l' ll

show

n

hoe

to

make

spare time

profits while ynu learn. l'II fit you rot with
Professional Radio Equipment. teach ,sou In u.c
It on all kinds of wink and reach you modern
business methods.

ACTUALLY SET YOU U'
READY FOR BUSINESS
I

aunt.! I a
aheady sodrg it ter
mobil úw- fellows like you. I know I eon
it
ur11 teal) at honor
or in -11:111. time

wd

n'

dare

n

adll

fo

phrranlly swvfised

be

ready

for

a

real

uan' wilts unlimited
tied

con.

future

in

how
a

quickly

growing

possibilities for well -

-

RADIO
ELECTRONICS
TELEVISION- SOUND, ETC.
he
Ibo

DON'T WISH FOR A GOOD JOB
START TRAINING FORGONE...

NOW!

Eleetrad .standard and replacement volume controls. Truvolt adjustable resistors, vitreous wire wound fixed and adjustable resistors and voltage dividers. precision wire -wound non -inductive
resistors. center -tapped filament resistors, high quality attenuators, power (50- and 150 -watt)
rheostats and other Electrad resistor specialties.
29. THE KEY TO SUCCESSFUL SÉaviciNG. Four
different types of combinations of courses on
Radio Servicing, Public Address Work, and
Television, developed by the Radio Service Institute, are described in this 24 -page booklet. Complete information. including outlines of the
courses and costs. is given. Two of the courses
are designed for the more advanced and more
ambitious Service Men who are anxious to get
to the top of their profession. The other two
courses are for less- experienced Service Men
who want to advance more rapidly in the Radio
Servicing Field. Please do not ask for this booklet unless you are interested in taking a course
in these subjects.
53. POLYIRON Coll. DATA SHEET 536. This
folder contains complete catalog descriptions.
specifications, prices. performance curves and
circuits showing applications of the complete
line of Polyiron radio components made by the
Aladdin Radio Industries, Inc.
57. RIBBON MlcRM'liONEs AND How TO USE
THEM. Describes the principles and operating
characteristics of the Amperite velocity microphone,. Also gives a diagram of an excellent
humless A.C. and battery -operated preamplifier.
65. THE 1937 LINE OF SUPREME TEsTINO INSTRUMENTS. This 24 -page catalog gives complete
information on the entire Supreme line of testing instruments. including the Model 565 Diagnonaeter ; the Model 540 and 550 Radio Testers;
the Model 500 Automatic; the Model 505 Tube
Tester: the Model 555 Diagnomoscope and other
Supreme oscilloscopes. tube testers, signal generators and multimeters. Complete details of
the Supreme Easy Payment Plan for purchasing
testing equipment on the installment plan are
also given.
66. SUPREME DESIGN MANUAL "A" OF TUBE AND
RAlilo TE:STI NG CIRCUITS. This interesting and
useful 60 -page handbook covers the fundamental
principles of meters, measuring instruments and
test circuits and illustrates, with detailed explanations. the basic circuits used in Supreme
Testing Instruments. Every Service Man who is
interested in the "why" of testing circuits should
have a copy of this handbook in his kit.
73. How TO ELIMINATE RADIO INTERFERENCE
A handy folder which gives very complete information on how to determine and locate the
sources of radio noise by means of the Sprague
Interference Analyzer. A description of the
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Radio-Craft Technicians' Data Service
99 Hudson Street,
New York City, N. Y.
RC -537
Please send

to me,

without charge

01.

obligation, the catalog, booklets. etc. the
numbers of which I have circled below.
2

5

74

75

29
76

53

57

65

73

My radio connection is checked below:
(
) Service Man operating own business.
(
) Service Man for manufacturer.
(
) Service Man for jobber.
(

)

1

)

(

1

(

)

Service Man for dealer.
Service Man for servicing company.
Dealer.
Jobber.

Experimenter.
Professional Set Builder.
(
Amateur Set Builder.
(
Short Wave Work.
(
Licensed Amateur.
(
Station Operator.
( ) Radio Engineer.
( ) Laboratory Technician.
( ) Public Address Worker.
( ) Manufacturer's Executive.
(

)

(

)
)
)
)
)

(

)

(

)

Student.

I am

a:

Subscriber
(
) Newsstand reader
I buy approximately S
of radio
material a month. (Please answer without exaggeration or not at all.)
1

1

Name
Address

City

State
(Please print name and address)

Avoid delay. The catalogs and booklets
listed are now in stock and will be sent
promptly as long as the supply lasts.
Please use this coupon in ordering. The
u.r of a letter eater- delay.
analyzer and method of using it is included, together with data on how to eliminate interference of' various kinds once the source is located.
PAPER
74. SPRAGUE 1936 ELECTROLYTIC AND
CONDENSER CATALOG. Gives specifications, with
list and net prices on a complete line of wet and

dry electrolytic, and paper condensers made by
the Sprague Products Co. for radio Service Men.
set builders, experimenters and engineers. Information on the Sprague Capacity Indicator,
for making capacity tests on condensers and in
servicing receivers, is included.
75. SPRAGUE TEL -U -How
CONDENSER GUIDE.
A valuable chart, compiled by the Sprague Products Co. which tells the proper types. capacity
values and voltages of condensers required in
the various circuits of radio receivers and amplifiers, and how to locate radio troubles due to
defective condensers. Includes data on condenser

calculations.

You SHOULD KNOW AROUT CONfolder, prepared by the Sprague
Products Co., which explains the importance of
various characteristics of condensers. such as
power- factor, leakage, capacity and voltage in
determining the efficiency or suitability of a
given condenser to provide maximum filtering
and safety in operation.
76. FACTS

DENSERS.

A

"THE ETERNAL ROAD" INTRODUCES A NEW ERA IN
THEATRE "SOUND"

. Prepare
Mail the above Coupon Today.
for a Job that Pouls Ural Money!

(Continued from page 677)
trots the sound effects while the operator in the scene shifting; the unusual acoustical devices
right -hand compartment supervises the lighting. resorted to, in producing the difficult effects
Both accomplish this through the "whispering"
required for this extraordinary theatrical per loudspeaker system and manual control. Loud- formance; the combined use of alive and recorded
"mike"
become
the
flip
of
speakers
at
a switch.
orchestras, voices and sound, projected through
Altogether, this unusual collection of "new" an unusual high -fidelity system; and the careful
P.A. devices opens up a new era in sound work. engineering in permitting complete flexibility
The unusual type of film recording: the
in all controls, make possible this classic example
talk -back communicating system which permits of neo-theatre technique -which everyone should
instantaneous control of lighting, cueing and
make it a. point to ace.
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A STABILIZED FEEDBACK 6 -W. 25L6 A.C. -D.C. AMPLIFIER
(Coifinu,d

L

tom page 659)

THE PREAMPLIFIER
The preamplifier is a simple arrangement of
3 triodes, for use in an A.C.-D.C. circuit using
two 6F5s for the low -level stages and one 6C5
for the output stage. Except for the feedback
the circuit is conventional, and any existing pre amplifier with sufficient gain may be similarly
changed over. The feedback is in two parts, the
first being from plate to input of the first tube
tu compensate for the input transformer characteristic, and to provide for equalization. The
second is across the last 2 stages. from output
to input of the 2nd tube, to minimize distortion
in the 6C5 and to compensate for the slightly

dropping characteristic of the output transformer. This feedback iv also effective in reducing hum and tube noise. So far as distortion
is concerned, with the feedback in, the final tube
could be overloaded without serious distortion to
the ear, although this L not recommended.
The 1st feedback may be varied by changing
the amount of resistance in R2, thus varying
the feedback ratio; furthermore, a choke and
condenser are connected across this resistor so
that it is effectively shunted at high and low
frequencies, increasing the effective gain of the
stage at these frequencies. The 2nd feedback is
on the same principle except that no equalization is used. It is imperative that the feedback
resistor RS be connected to the correct side of
the output transformer and the other side
grounded. Should it be connected to the wrong
side, oscillation will occur and the connection
must be reversed.

CONTROLLING OVERALL FIDELITY
Now we will tie -in the various controls on the
amplifier with the response curves shown.
In Fig. 2A -1 we have the response of the
amplifier with no feedback. Figure 2A-2 shows
the amplifier with an input feedback, but minus
the equalizer choke and condenser. Figure 2A -3
shows the output feedback all in, the input feedback being zero :-that is, R2 = O. The output
feedback is controlled by R5: when R5 is a
maximum the feedback is a maximum. Figure
2A -4 shows the amplifier with both controls and
also the feedback at maximum. This response is

essentially flat except for the very low end.
This may be equalized as we will show next.
Figure 213-1 again shows the amplifier response with low feedback. Figure 26-2 with
input feedback alone and equalized for low frequencies; that is. R16 is at maximum and Rli is
zero. Figure 213 -3 is the same except that the

building

is

now

without the L2-R15-R16-C7 network connected. Figure 211 -5 shows the response
of feedbacks in, and R15 and R16 at zero, allowing for maximum equalization.
Thus. by variation of the 4 controls any response within these limits may be obtained. It
is not necessary to have variable feedback as
fixed resistance may be used in place of R2
and R5, and 2 controls eliminated. The equalization may then be adjusted by varying R15 and
R16. raising or depressing either the high- or
low-frequency response. Note that changes in R2
and R5 will change the volume of the output.
since they change the overall gain of the preamplifier. However, with R2 and R5 fixed, R15
and R16 may be varied to change the response
without appreciably affecting the gain. For sake
of comparison, the preamplifier has the following
gains at 1,000 cycles:
1 -with
no feedback-69 db. ( Fig. 2A -1 and
211 -1)
2-with input feedback-62 db. (Fig. 2A -2)
output feedback -57 db. ( Fig. 2A-3
3-with
and 213 -4)
(Fig. 2A -4).
4 -with both feedbacks -51 db.
It is well to realize that these are voltage ratios
of 2.5, 1.25, 1.0 and 0.26, which perhaps more
clearly illustrates the effect of feedback.

sensitive as this
Neon

The tiny Neon Lamp in your checker probably is
the 1/4 watt size. The meter in the new Model 772
Analyzer consumes oniy 61/4 millionths of a watt
... almost 40,000 times as sensitive.

A.G. television receiver which appeared
recent issue of Fernsehen und Tonfala, (Berlin)
is shown in Fig. B.
Because of the massive dimensions of the
individual chassis which make up this set, a
frame of steel tubing is used to support the set
as well as the front panel, and 3 wheel are
mounted on the base of this frame to permit
moving the set from place to place. The weight
of the set and the necessity for careful handling
because of the large cathode -ray tube make this
method of construction necessary.

ALPHABETIC TUNING DIAL
ANEW LINE of radio receivers, described in
a recent issue of Wireless World (London)
is equipped with unusual tuning dials.
The dial consists of a rotating cylinder marked
with a series of lines terminating in small cir-

cles at points corresponding to the station wave-

length. The stations are listed alphabetically,
according to location, and all that is necessary
when d certain station is desired is to watch
the corresponding leading line and tune until
the terminating circle is bisected under the stationary index line. Wavelength scales are also
provided nt the top of the dial drum to assist
in finding stations not included in the list. See
Fig. C.
The stations, being listed alphabetically, are
easily located by this novel means.

A 4-TUBE PORTABLE
AN INTERESTING portable receiver-small
in size and light in weight -was described
in a recent issue of Wireless Retailer and Broadcaster (London). The set is a 4 -tube regenerative
T.R.F. set using a screen-grid tube as R.F. amplifier; a triode as regenerative detector; a
A.F. amplifier and a tetrode output
triode

it
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SUPER -SENSITIVE ANALYZER
50 MICROAMPERES FULL SCALE

$465°
NET

A PRACTICAL APPLICATION

To

In the succeeding l'art the writer plans to
present the complete circuit with the main
amplifier using 25L6 tubes in a new way that
permits an output of 5 to 6 W. to be secured, in
A.C. -D.C. operation, at low hum level and with
almost perfect power-supply regulation.

tube feeding into a permanent -magnet speaker.
'The set covers two bands, the regular broadcast band and the long -wave European broadcast band, having a tapped loco,, aerial for
pick-up, enclosed in the cabinet.
The appearance of the set is shown in Fig. D.
The set i., operated from small -size dry batteries.

A COURTROOM P.A.
SYSTEM
(Continued from page 655)
excellently.-Editor)
In most of the courtrooms, the amplifier is
placed under the judge's bench. Each amplifier
has a (a) volume control. (b) high -frequency
control, (c) low- frequency control and (d)
medium -frequency control. These frequency controls compensate for the high -pitched or low pitched voices of the various judge. (An Am-

plifier Co. of America product is illustrated, in
insert, on page 655.)
One of the larger courtrooms utilizes a total
of 9 speakers, 6 of which are mounted on columns (similar to one shown in one of the
photos). One of the speakers is out in the
corridor and the amplifier is equipped with a
special selection switch which provides for shutting off this outside speaker. The remaining
speaker of the 9 is placed on the front wall
directly over the jury's box and therefore volume
control is provided -for on the amplifier which
enables complete control of the sound level of this

dealers

in U.

You can do more

(Continued from page 655)
a

lamp! "

was taken

INTERNATIONAL RADIO REVIEW
in

meter

40,000 times as

equalized for highs: that is.
R15 is a maximum and R16 is zero. Figure 211 -4
shows the effect of the output feedback alone,
with R15 and It16 both at a maximum. It is
well to note that this response differs slightly
from Fig. 2A -3 due to the fact that the latter

amplifier

a

the WESTON
With its big,

S.

A.

... make more ... with

772 Super -Sensitive Analyzer.
50 microampere meter . , . its

sensitivity of 20,000 ohms per volt, resistance
ranges usable up to 30 megohms, current
measurements as low as % microampere
you can get into and thoroughly check all
receiver circuits; including those you could
not check with former servicing instruments.
But in addition, you can get extra business
-extra profit- servicing sound movies, P.A.
systems, photo -cell circuits, sensitive relay
systems, and even television with Model 772.
Introduced by WESTON just seven months
ago, Model 772 has become standard equip.
ment in most aggressive service shops
because of its wide range of usefulness ...its
its money- making
time -saving facility
and because WESTON builds it.
ability
years of
WESTON'S
Servicemen recognize
experience and leadership in building the
highly sensitive instruments for governments,
scientific laboratories and for industry the
world over, as the best guarantee that even
a highly sensitive instrument like Model 772
serve dependably and
will stand up
profitably for many years. Let us send you
all the facts. Return the coupon today.

...

..

...

...

...

WESTON Instruments can he purchased on deferred
payments through the WESTON Investment Plan.

Weston Electrical Instrument Corporation,

599 Frelinehuysen Avenue, Newark, N. 7.

one speaker so as to avoid audio feedback.
The success with which this P.A. system has
been used in the busy New York Court points
the way to many such installations in all the

Rush me complete data on WESTON Radio lastro.
meats.

large courtrooms throughout the country. Progressive P.A. specialists will find this tip a profitable
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DR. FOX

(Gaut in ucd from page 060)

Jessner, if you believe in me. And you will
believe!" But my soul was as strong as an ox's,
and I didn't believe a thing.
Later I met my fellow -patients, all terribly
nice people, but they thought Dr. Fox was
more than an earthly being. One man explained to me, when I expressed doubt about
this opinion: "From him comes all salvation, for
he alone knows the future. You will soon be
convinced of it yourself."
No communication was permitted with the
outside world. But we could read all the newspapers we wanted to, and the radio was turned
on for one hour each day, at noon.

WE ARE

-ALSO 500

other FREE

PRIZES!

You still have time to enter this easy
Raytheon Contest and win any one of 500
prizes, a V-8 service truck with a complete built -in sound system -or 5600 in
Cash! All you do is answer a simple question -one that every dealer or serviceman
gives to his customers, two or three times
a week. The first prize winner's answer,
name and photograph will appear in our
advertisement in the Saturday Evening
Post! May 1st is the deadline-so don't
put it off any longer! Send your entry in
t ail

s

!

SEE YOUR JOBBER!

RAYTHEON PRODUCTION CORPORATION
420 Lexington Ave.
55 Chapel Street
New York, N.Y.
Newton, Mass.
445 Lake Shore Drive
555 Howard Street
Chicago, Illinois
San Francisco, Cal.
415 Peachtree St., N. E.
Atlanta, Ga.
RAYTHEON IS THE MOST COMPLETE LINE -ALLTYPE$
OF GLASS. OCTAL BASE. METAL, RESISTANCE MW
AMATEUR TRANSMITTER TUBES.

We all ate our meals at one large table. When
Dr. Fox entered. I noticed at once the deep
respect that his patients felt for him_ After the
meal. a deathly site nee fell, everyone looked at
the doctor, who appeared to stare into the distance. with wide -opened eyes. The strained silence began to become intolerable. Finally the
doctor passed his hands across his eyes and
got up.
"How are things today, Doctor ?" asked the
thin. frightened voice of an elderly lady.
"Ah. my friend.," said Dr. Fox, seriously,
"tonight there will be a railroad accident in
Canada. Seven persons will be killed and twenty three injured. Tonight the French cabinet will
be overthrown. In Boston, the eleven-year -old
son of the banker Smith is being kidnaped, and
in New York, a drunken man will kill a policeman at midnight." With lowered head, Dr. Fox
left the dining room.
"What kind of ridiculous nonsense is this ?"
I said, breaking the intense silence.
"Good heavens. man, don't talk that way
it's a sin!" answered my neighbor, and angrily
walked away from me. All this happened the
day after my arrivals that is, the 24th of
January. It was the next afternoon. The doctor
had treated me psychically and had wasted his
powers of suggestion on me. I was terribly
bored. The morning papers did not arrive from
New York until afternoon, so I went into the
library and dozed over a learned book. A gong
sounded to notify the patients that the hour of
radio broadcasting was abolit to begin. When I
entered the room in which the radio was, the
other patients had already assembled there. The
familiar voice of a New York announcer identified itself, and began the noon news report.
"Last night, there occurred a serious railroad
accident. The Montreal Express collided with a
freight train at Winnipeg. Seven dead and

-

twenty -three injured were found in the wreckage."
I wiped the cold sweat from my forehead.
"The French cabinet resigned last evening,"
continued the voice of the announcer, and then
one after the other, all the prophecies were fulfilled.

"Doctor," I said later. meeting the doctor in
the hallway, "perhaps you could tell me who
will win today's baseball game in New York ?"
"You should not ask that kind of question,"
answered the doctor. "These things are too
serious for you to apply to such frivolous subjects. You must believe in me. Mr. Jessner! But
this time, I will make an exception and tell
you: The Philadelphia team will win, with a
score of eleven to one."
The next day, I heard it over the radio, and
read it in the papers. Philadelphia had actually
won, eleven to one!
And so, quite often, the doctor would utter
his prophecies while we all sat at the table,
and always the prophecies were fulfilled. Once I
asked him: "Why don't you warn people if you
foresee their catastrophes with your unbelievable
powers ?"
"God does not will it so," sighed the doctor.
"It does not lie in any man's power to interfere
with destiny."
One day I wanted to telephone to New York.
but I was not permitted to. They reminded me
of the rule of the establishment. which I had
committed myself in writing to obey.
"You have made good progress," Dr. Fox
said to me one evening. "Now we come to the
end of your cure. I shall give you another injection. You will sleep long and soundly, and
when you awake, go back to New York, and
you will find yourself cured of your psychic
suffering."
I went to the laboratory, where the injections
were made, just as the doctor was filling a
hypodermic syringe with a clear fluid. At that
Please Say That You Saw It in RADIO -CRAFT

moment, the doctor was called to the telephone
and left the room. Ile came back a minute later.
but I had time enough to put water in place of
the liquid in the syringe.
"Go right to bed," said Dr. Fox, after injecting the water. "You will sleep very soundly."
I went to my room, put my watch on the table,
and sat up all night, without sleeping a single
minute. I did not lie down in the bed until 8
o'clock in the morning, and when the doctor
came into the room, I pretended to be very
sleepy. I let him shake me a long time to wake
me, and made the stupid face of a person just
waking up, rubbed my eyes nt the sume time.
The doctor spoke to me, and I let him have his
say and acted astonished. Then I jumped out
of bed and said, "That's enough, you old thief.
Either you give me half of the profits, or that's
the end of your swindle. I've been in need of a
secure income."
Jessner interrupted his story at this point and
emptied his glass.
"A swindle, I suppose," I said, "but still,
how was it possible, and how did you find out
about it 7"
"Very simple," explained Jessner. "When the
doctor came to wake me up that morning, he
said to me, 'Do you know how long you slept?'"
"I have no idea," was my answer.
"Almost 36 hours," said Dr. Fox, "the sleeping
potion worked well."
"Naturally this marie the whole thing clear.
When I came into the place I had been gives
a sleeping potion, and I had really slept 36 hours
then, without knowing it. That's why I was so
terribly hungry when I woke up. That's how all
the patients were handled, and even the servants,
except the old housekeeper and one nurse, who
know the scheme. The servants were well paid.
but they could not leave the premises or get
visitors while they were employed there. 137
means of this sleep of 36 hours, a whole day was
stolen from us, and we knew nothing of it.
That's how the doctor had n 24 hour advantage
over us and when we got the newspapers they
were a day old."
"And what about the radio ?" I interrupted

Jessner.
"Very simple. Each day, Dr. Fox would record
an hour's broadcast on a phonograph record,
and we got the canned news dished up to us

hours later. The loudspeaker was connected
with the suitable apparatus in the next room,
by means of wiring. And when the cure was at
an end, the patients would be given n light dose
of sleeping potion. so that they would be slightly
drugged when they awoke, and willingly believed that they had slept 36 hours, That adjusted them to the correct date, and the patient
was then brought directly to the station, without
giving him the opportunity to see or speak to
any of the other patients, who were remaining.
Since then the clairvoyance of Dr. Fox has
been giving me an income of $500 a month,"
concluded Jessner, and looked quite pleased
about it.
24

INFORMATION BUREAU
(Continued from page 075)

HOW TO "PHASE" MICROPHONES!
(388) Mr. Arthur It. Schultz, Olympia, Wa-h.
(Q.) Why is it that when I use one microphone
with my amplifier on the stage I get very nice
results, but when I use 2 microphones, I get
most unsatisfactory results? I use electronic
mixing, feeding each microphone into separate
tubes and cannot understand why one microphone
should have this effect on the other one.
(A.) There is just as much importance in
phasing microphones as there is in phasing
speakers. Otherwise, the voltage generated by
one microphone will be balanced -out by the voltage generated by the other microphone. The phasing relation is very simple to test by turning one
of the microphones 180 deg. around while placed
close to the other microphone. When they are
in phase the volume will be much greater than
when they are out of phase.
Incidentally, when two speakers are thus
phased, this phasing Is only effective at certain
angles, cancellation continuing from certain directions. Read "New Directional Mike Has Infinite Batik" on page 654.
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INTRODUCING
CATHODE -DRIVE HIGH FIDELITY 32 -W. BEAM

KENYONIZE TO MODERNIZE AND ECONOMIZE

AMPLIFIER
(Continue d f rom page 665)
A.C. power lines. The construction of
this alternator is most unusual; its detailed description, in Part li, will interest the sound
specialist. (A view of the alternator contactor
is shown in Fig. A.)

Kenyon Transformer Co., Inc., is pleased
announce several additions to
the "T" line which are designed to take to
care of newer tubes and circuit
developments in power amplifier applications.

KEN-O- DYNE

110 V.

THE POWER

SUPPLY AND

RECTIFIER

The problem of efficiently providing high D.C.
voltages from a storage battery has always been
an acute one. Many attempts have been made
to produce the desired results by employing
vibrators, dynamotors, motor -generators, inverters, rotary converters, etc., but all of these
units have always been characterized with some
inherent disadvantage such as low -efficiency, high cost, unreliable operation. limited power output.
poor regulation, high hum level, low safety factor, large bulk, or excessive weight.
The high efficiency of a well- designed power
transformer is generally recognized; efficiencies
ranging from 95 to 9S per cent are easily
attained in commercial practice. It
for
this reason that this type of voltage step -up is
employed. A cursory examination of the schematic circuit will reveal the presence of 2 "primaries" on the power transformer, one for conventional 110 V. A.C. operation and one for 6.3
V. use. This latter primary is of course connected
to the motor-driven alternator which changes
the direct current of the storage battery to
alternating pulsations corresponding to a frequency of 60 cycles. It can readily be understood how this current when fed into its appropriate winding will produce corresponding high
voltages in all of the secondaries. Of course,
during 6 V. operation, all of the filaments are
connected directly to the storage battery. This
is one of the major improvements over the unit
previously described (September 1936 issue) as
the latter chopper (or pole- changer) system dissipated 15 W. in isolating the 63 tube from the

i

storage -battery circuit.
By referring to Fig. 2A it will be noted that
an unconventional system of rectification is employed in this novel amplifier system. A detailed description of its design, and operation
will be found in Part II of this series.
Another important circuit innovation has been
incorporated in the design of the degenerative
driver which provides for proper operation of
the output tubes tender true high-fidelity conditions. See Fig. 211.
Although the power output tubes are characterized by low inherent distortion the performance of the driver is of the utmost importance as this stage is the usual source of
excessive distortion. The degenerative driver
employed utilizes the famous reverse -phase feedback principle by the degenerative effect introduced in the cathode circuit of the 6C5.
The theory of operation and the advantages
of this type of circuit will be described in Part
II of this article.
In the meantime, however, the author will be
pleased to answer all inquiries addressed to him
in care of Radio -Craft, relative to this or any
other type of amplifier or public -address sound
system.
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KEN- O - DRIVE
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KEN -O -DRIVE IS THE MODERN ANSWER TO CRITICAL DRIVER OPERATION.
Will match a 500 ohm line or any driver plate or plates to class "Ali"
grids.
or
Type T -264 Level 7 watts Net Price $1.20.
Type T -263 Level is watts Net Price

'it

$5.40

KEN -O -LINE

THE UNIVERS.9I. LINE TO SPEAKER TRANSFORMER

Designed to couple une or more speakers from a 500 ohm line. Makes possible the use of
from one to six units in parallel on a 500 ohm line. Multi- tapped secondary provides
impedances from .16 to 16 ohms.
Type T -30 Audio Level 10 watts Net Price $3.30
Type T -31 Audio Level 30 watts Net Price $4.20
Type T -32 Audio Level 60 watts Net Price $6.00

RK39 LINE AND SPEAKER OUTPUT TRANSFORMER

Our type T -307 is especially designed for RK39 beam power tubes in class "AR." May also
be used for push -pull parallel 6L6 tubes in class AB2. Primary 6.400 ohms or 19110 ohms
to 500 -200 or 15-S-4 ohms. Net price $9.60.
For full information on these units ask your dealer for the new catalog describing our
complete line of P. A. audio and power components.

Chief Engineer

P.

a. Diri.cion

KENYON TRANSFORMER CO.,
840 Barry Street
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INC.

New York, N. Y.

Export Department
Warren St.. New York, N. Y.

Cable Address
SIMONTRICE -NEW YORK

IMPORTANT

REASONS WHY SERVICE
MEN PREFER "PRECISION"
NEW

"PRECISION"

MULTIMETER NO 830
This 11 ranee servire Instrument contains
huge 3 Inch D'Arsonval type meter Of
accuracy. housed in a bakellte case.
i. D.C. voltage ranges: 0.10; 0 -100; 0 -360:
.On; 0 -1001 at 1.000 ohms per volt. 4 D.C.
re t ranges: 0.1 ma; 0 -10 ma; 0 -LIJO
0 -250 ma. 2 resistance ranges: Low
(!,nie shunt method. 0 -500 ohms. As low
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Selector controlled r throughOrb' 2 lasslarized nln
panel. 41 7 z 21/2. Leather
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THE POPULAR "PRECISION"
ELECTRONOMETER NO. 600
A combination testing instrument of
COMPACT SIZE (12% x 11%,ía x 6) for
complete modern tube analyzing and
point to point set analyzing
housed
in an attractive hardwood case . .
built to withstand "rough" usage .
approximate carrying weight is only 15
pounds. The Series 600 was designed to
eliminate the inconvenience of carrying
or the expense of purchasing

...

several testing units
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KEN -O-DYNE IS THE PRACTICAL SOLUTION TO THE OUTPUT
PROBLEM.
This new low rust universal output transformer will match
any et of push -pull, push -pull
parallel --or a single plate to 500 -200 ohm line or speaker voice
coils.
Low
..a
impsdanc
aectiuns for speaker voice coil range from .5 to 25 ohms.
Type T -106 Audio level 15 watts Net Price $3.00
Type T -109 Audio level au watt, Nut Price $4.60
Type T -I10 Audi,, Iry el eli watt, Net Price $7.50

--attras.r-_

Dealers and Service Men in the New York area
will find this handy card (listing radio, electrical
and music companies, their trade names and
products, as well as New York distributors, their
addresses and phone numbers) an invaluable aid
in their work. The card 14 x 22 ins., and printed
on both sides, was originated by Sidney S. Risser.
Write to Radio -Craft and ask about No, 1349A.
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ELEURI[AL BOOK
TELLS YOU HOW

MAKE THE RADIO -CRAFT
MIDGET OSCILLOSCOPE
(cant i n iod from. Page

REAL

YOU TOO

M

so covered.
All resistors except the two in

Eauinment

can train for a
BETTER JOB and MORE
MONEY in ELECTRICITY
Do -.0 want a BETTER JOB
MORE MONEY and a future G,
from Job Worry? Then send for in,.
big free Electrical Book Today nod
learn the FACTS about the amazing
opportunities in Electricity AND
-how this new modem, up -to-date
Practical Home Shop Training can
help you qualify for these opportunities.

the voltage
dividers are of the insulated, !-: -W. size.
All fixed condensers of over 0.005 -mf. except
eleetrolytics are of the newly-developed "molded
paper" type. These are about the size and shape
of dominoes and many can be packed into the
small space available.
It is suggested that the complete high -voltage
circuit for the 913 be hooked up first and the
tube tried. If it is possible to obtain a small
round spot by manipulation of the focus and
brilliancy controls, then the rest of the apparatus may be wired.
If all wiring is correct, the oscilloscope should
work perfectly at the first try. It is suggested
that the builder connect an A.C. source of about
2.5 to 5 V. to the "V" input terminals and
experiment with the various controls to become
acquainted with their action. Do not worry if
the controls appear to "interlock" or affect one
another. This is quite correct and will be found
to be usual in other oscilloscopes as well.
The "trench mortar" or "cannon" mentioned
previously is not a necessity, but is a great
convenience. The large tube may be of any metal,
but steel is to be preferred for its magnetic
shielding qualities. If a magnifying glass is to
be used, the tube may be obtained of a size to
fit it. The mounting should be of "universal
joint" type -flexible both in a circle and vertically -and may be made in any convenient
manner, the one shown being built up of aluminum strip. A ball and socket joint (as used on
some mike stands) is another good bet.
No attempt will be made to describe the use
of this instrument since such use is now quite
widely known. There are several excellent books
on the subject which cover the field thoroughly.
Also, recent issues of Radio -Craft have gone
into the subject rather extensively, and from
both the theoretical and practical or application
angle.
So go to it, you Service Men, and let the motto
be "Two oscilloscopes in every shop I"
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TRAINED MAN.
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you MUST BE TRAINED. In Lri
yyou want the BEST, the most
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Valuable Book
TODAY!
Doesn't

Thorough and Complete, tinniest PRACTICAL Training,
money can buy. We believe E. I.
Practical Home Shop Training
To Be That Kind Of Training.
But, we don't want you to take our
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Large 5" Fan Type
D'Arsonval meter
Accuracy within 2%
Separate high and low
ohmmeter scales
4
ohmmeter ranges (no

external batteries)
High range of 7,500,000
ohms
Low range has Only
center of scale of 2
ohms
Each of first 10 divisions reading I 20
ohm
Low current drain
Can be used on
A.C. and D.C.-25 and 60 cycle
A.C. voltages
as accurate at 20,000 cycles as at 60 cycles
wve form or temperature
error in rectifier
Linear A.C. voltage scale
-same as D.C.
2000 ohms per volt D.C.;
1800 ohms per volt A.C.
5 D.C. current
scales include microamps, amps. A.C. and
D.C. volts -0 -5-50- 500 -1000. D.C. micro amps -0 -500. D.C. milliamps -0 -5-50-500.
D.C. amps -0 -5. Ohms-0-100- 7500- 75,000
-7,500,000.
SEE YOUR JOBBER
Write to Dept. C. for catalog

$17.95
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(Co n tin ned Jrumt Poll, 676)
available at reasonable prices.
Practically all of the small parts that were
considered "special" only a few years ago are
now obtainable everywhere. Many a Service
Man who made his own amplifiers used to wrap
friction tape and tinfoil around his mike cables
to shield them, and had to make friends with
a local telephone repair man in order to get
3- contact plugs and jacks. These parts and
many others are common items today. Gone is
the day when the constructor made his own
connectors out of tube bases and sockets, and
always had trouble with the lines pulling apart
just as the town dignitary stood up to make a
speech I
A big help in enhancing the appearance of
shop -built amplifiers is the use of etched panel
plates for the various control knobs, switches,
input and output terminals, etc. See Fig. B,
which also shows shielded and unshielded 8-contact plugs and jacks and a 3- contact polarized
connector. More than 70 different markings,
shapes and finishes are on the market-enough
to fill any need. Their cost is insignificant, their
effect valuable. Often the simple addition of a
grille cover and a handful of little name plates
transforms an obviously home -made amplifier
into a factory- looking job.
Our Information Bureau will gladly supply
manufacturers' names and addressee of any items
mentioned in RADIO- CRAFT. Please enclose a
stamped and self -addressed envelope.
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Let ATLAS Solve
Your P.A. Problems
1', A. men who know, will
tell you the value of se-

lecting the right equipment for
the job at hand. To do the job
right, you must have selection.
Atlas offers you the widest selection of sound equipment
available. Spring P. A. is here
-and if you want P. A. dividends, you should have the
Atlas guide to better sound
profita.
Left: Collapsible Raffle Stand
$11.50, Bafff $e.00. Baltic is
available in four sizes.
Write for your catalog now!
Better jobbers everywhere are
stocking up with Atlas equipment. Send for literature and
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turning the socket in its plate.
Wiring should start with all A.C. leads, that
is, the power transformer primary and all
heater leads. A good deal of shielded wire was
used in the original model, all leads in the input
circuits and "hut" amplifier plate leads being

Practical Shop
Training on

MAY,

GREATER ACCURACY'

which is quite necessary to make the pattern on
thr 913 screen come out on the correct plane.
The socket should be wired in with pin No. I
uppermost, and any slight correction may then
be made after the tube is in operation by simply
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A 60 -W. PUSH -PULL
PARALLEL BEAM AMPLIFIER
(Continued from page 661)
great, and satisfactory power -.supply regulation voltages. No distortion will develop in the driver
is easily attained. Also, grid current does not
stage if the amplifier is operated below the
flow, which simplifies the driver stage; this
point of grid current as indicated by the
results in improved frequency response. less
In keeping with modern practice, the amplifier
waveform distortion and greater overall gain. has high gain 1122.5 db. from
a crystal microThe total cat of the amplifier is about the same phone) and is complete in itself. If high gain
as when using two 6l.6s in class All sub-2 and
is not required, a single 6C5 input stage may
better than 60 W. output is delivered with be substituted for the
preamplifier and mixer as
negligible distortion.
.shown between the dotted lines in the diagram,
Although .elf -bias is used, inspection of the Fig. 1.
circuit diagram will show that only the plate
mixer and fader circuit employed is new
current of the final stage passes through the bias to The
the Y.A. field. Input circuits are provided for
resistor. This method is possible since a separate 2 low- level,
high -impedance
or velocity
type 83 rectifier tube is used for the 61.6 plate microphones, high -impedance crystal
or radio set,
supply. A type x0 rectifier supplies the 61.6 and low- impedance phono or phono
line. Some of the
screen -grids and balance of the amplifier. Im- mixer features are given in Table
1.
proved bias regulation results inasmuch as the
plate- current change from zero signal to full
TABLE I
output is only 14 per cent, whereas the comMIXER FEATURES
bined plate and screen -grid current would vary
21 per cent. Since one pair of tubes will deliver
(1) Individual level control of each input
32 W. with 2 per cent distortion using convencircuit.
tional self -bias, the distortion is even less with
(2) Any 3 input circuits may be mixed together.
this self-bias system.
(3) Two microphones may be faded against
The driver stage is not designed to supply
one another with 1 control.
power to the 6L6 grids and therefore is similar
14) One microphone may be faded against
to one used with class A output tubes. A 6E5
phono circuit with 1 control.
electron -ray tube is employed to indicate when
(5) One microphone may be faded against line
the 6L6s draw grid current which occurs at
circuit with 1 control.
60
W. output with properly adjusted tube
t6) Two microphones may be faded against
one
another with phono mixed in.
80
eo
(7) Two microphones may be fined against
one another with line nixed in.
/
(s) One microphone may be faded against
I

r
l
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Send for the new Spring 1937 ALLIED
Catalog -151; pages packed with interestRadio
for
every Serviceman. Dealer and Sound Man. It
includes more than 10,000 exact duplicate and
replacement parts; 50 new Knight Radios: test
instruments; dozens of set -builders' kits;
Amateur transmitting and receiving gear;
Pubfc Address; books, tools, etc.

The new ALLIED
Catalog includes more
than 10,000 r a d i o
parts for building or
repairing any radii,
circuit. Whether you
a r e experimenting,
constructing or reconstructing. Yo
achieve best results
by using ALLIED approved, standard
parts. Make ALLIED-Radio Part: Headquarters
-your single dependable source for standard and
special radio equipment.

(9) One microphone may be faded against line
with phono mixed in.
(10) One microphone may be faded against
phono with other microphone mixed in.
(11) One microphone may be faded against line
with other microphone mixed in.
(12) Phono may be faded against line with 2
controls.
This article has been prepared from data supplied by courtesy of Thordarson Electric Mfg. Co.
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EVERYTHING NEW IN RADIO

phono with line mixed in.
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Schematic circuit of the power supply.
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NEW SOUND SYSTEM
the newly designed Knight Sound
Systems
8 to 60
Stu.

6C5.

--

watts
permanent,
portable and mobile.
for 110 volt, 6 volt.
and universal operation. Featuring the
exclusive "Calibrated
Output Indicator,"
higher fidelity, greater
dependability. a n d
beautiful new cases--at new low prices. Here
are tremendous money -saving, profit- making opportunities
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Fig. I. The schematic circuit of the amplifier a d two
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OPERATING NOTES

(Continued from page 669)
silencing 78 and 1st A.F. (77) tubes, respectively. the time expended, considering the cost of a
The shadowgraph tuning indicator employed replacement,
on those models although not subject to breakFading on the short -wave bands or oscillator
down or failure due to burnout as was common drift is frequently caused by poor bonding of
with former models, is definitely the cause of the
the tuning- condenser gang to the chassis.
condition whereby 2 resonant peaks are indicated flexible pigtails which will not interfereHeavy
with
when the receiver is adjusted to resonance. By the action of the gang or its floating
upon the
this is meant that as the receiver is slowly tuned rubber supports should be soldered or mechanic
to station resonance, the shadowgraph which ally secured between the condenser assembly
normally indicates resonance by the narrowing the chassis in such manner that perfect and
of the shadow on the translucent screen upon trical contact is secured. The rotor -shaft eleccon the point of resonance, indicates 2 such points tacts occasionally produce the same complaint.
of resonance just before and just after the true These are easily cleaned with a stiff brush
and
point of resonance with a slight widening of carbon tetrachloride.
the shadow between these 2 peaks. This condition
Very weak reception, if any at all. on the
is caused by either n bent vane shutter within
lowest short -wave band, which is the 5th band
the shadowgraph or by the binding of the vane on these models. where such condition
is not
shutter. Although the shadowgraph may be re- occasioned by poor alignment or some circuit
paired when the proper instruments or tools failure, may be improved considerably by inare employed and the operator is familiar with creasing the plate voltage on the type 76 oscillaits mechanical and electrical construction, the tor tube. This is most easily done by changing
the
job at best is tedious and often does not warrant
(Continued on page 690)
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Semi -fixed bias on the control -grid of the
type 41 tube was found to he preferable to self or cathode -bias due to less change in plate current with variations in grid signal voltages.
The power transformer should be larger than
the common run of midget transformers. One
that usually would be used with O tubes and
supplying about 60 ma. will suffice. Voltages
in the set are 250 V. "114 " and 90 V. on the
R.F. screen -grid. Grit) voltage on the 41 tube
should be !clout 19 V. This should be read from
the midpoint of the two resistors across the
speaker field to ground with a high -resistance
voltmeter. The rest of the voltages will adjust
themselves to the proper values. A station signal
near 1,300 KC. may be used to adjust the
variable condenser trimmers for maximum gain
without oscillation.

LOUDSPEAKER DATA
The speaker used with this set determines to
a large extent whether there will be bass. No
doubt sume who build this set will think that
it is not possible to obtain high quality from a
6 -in. speaker, but here is how.
-in. voice coil.
Select a speaker that has a
a large field coil, and a large output transformer.
of
large
field
coil
is to create
the
The purpose
greater magnetism at the pole piece. At normal
operation, the field coil should become warm.
It is for this reason that a larger power transformer and bleeder if necessary. is specified. A
small output transformer. especially the pee wee
type so prevalent on many reproducers, will
obviously nut allow good tone.
The movement of the cone should be extremely
flexible and springy. with at large excursion of
the voice coil. Ti, those who know how to rebuild
speakers: use a soft paper cone with double
corrugations at the edge, or better yet. make
a free -edge cone with soft leather strips. A
large outside spider of thin material is best for
flexibility. If the voice coil will remain centered
without a spider, it will be to the advantage of
bass notes. A larger speaker may be used, but
the same specifications should be followed in
regard to the easy movement of the cone which
is very important. An absence of bass indicate;
that some of this data Ora the speaker has been
lightly regarded or overlooked. The loudspeaker
pictured is an F5 series. manufactured about
two years ago, although the current model F511
is not of the same type.
Theory and practice has told us that a large
baffle is essential to good low-note reproduction,
and this set is no exception, so that banishes
any midget cabinet. Use a console cabinet. a
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Simpson Set Tester No. 225
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large une being the best. and do not deceive
people as to what is inside of the cabinet.

CONSTRUCTION
No special layout of parts is necessary. The
constructor may drill his own base or use a
base which is already punched and will permit
an intelligent layout. A large chassis base to
eliminate crowding is desirable and may be the
means of decreasing hum. The 6C6 detector tube
and the tuned choke should be placed far from
the power transformer and all leads around
this plate choke circuit kept short. Beyond the

of keeping

necessary precautions

the control -

grid leads short and doing a good soldering job,
little is left to say :,bout .nn +t ruction.
A TIP TO SERVICE MEN
A gland tip to Service Men (the writer also
being of the brotherhmad) is to install this
chassis in old consoles in which the radio receiver has become inefficient due to old age. etc.
Thousands of these old radio sets are waiting
for modern tone and an up -to -date airplane dial.
The cost of such an installation need not be
in competition with price slashing of midgets.
which is so prevalent in this city (Chicago)
where the writer is ,orated, or any other large
city.
The writer will be pleased to answer any
letter. addressed in care of Radio -Craft, if a
stamped return envelope is enclosed.
LIST OF PARTS
Two Seissner shielded

Ll, I.2;
One Radolek

C2;

2-gang

coils.

1

ant.,

1

R.F.,

condenser, 365 mmf., Cl,

One Aerovos condenser, 0.1-mf.. 200 V., C3;
One Arroyos condenser. 0.25 -mf., 400 V., Cl ;
Two Aerovox condensers, 0.05 -mf., 600 V., C5.
CO:

One Aerovox condenser. 0.5 -mf., 200 V.. C7;
One Aerovox mica condenser, 250 mmf., C9;
Two Sprague electrolytic condensers. 10 mt..
35 V.. C9, C10;
Two Sprague cond., 0.01 -mf., 600 V., Cll. C12;
One Sprague electrolytic condenser, 12 mf., 500
V.. ('13;
One Cornell -Dubilier electrolytic condenser, 4

mt.. 500 V.. C14:
One Cornell- Dubilier electrolytic condenser, 2
mf., 500 V.. Cli;
Otte Centralab potentiometer. with switch. 10,000
ohms, tapered for ant. "C bias" control, RlSw.1
One Continental Carbon Co. resistor, 300 ohms.

-W.. R2:
Two-Continental Carbon Co. resistors. 0.75 -meg..
!_ -W., R3, R4;
One Electrad wire -wound resistor, 15.000 ohms,

5 W.. 15:
One Electrad wire -wound resistor. 10.000 ohms,
5 W.. Re:
One Continental Carbon Co. resistor, 75,000
ohms.
-W., R7:
One Continental Carbon Co. resistor, 20,000
ohms, t__W.. Rs;
Two Continental Carbon Co, resistors, 50.000
ohms. l_-W., R9. RIO:
One Continental Carbon Co. resistor, 0.25 -meg.,
1

t. -W..

R11

;

One Continental Carbon Cu. resistor, 0.15 -meg..

112:
One Continental Carbon
I_ -W.,

Co.

resistor, 0.5 -meg..

R13:
Two Continental Carbon Co. resistors, 1 meg..
t_ -W.. R14, R15;
Two wafer sockets, 6- prong:
One small wafer socket, 7- prong;
One wafer wicket. 4- prong;
One Meissner high -impedance choke (see text),
Ch.l
One Kenyon power transformer to supply 250 V.
U.C. at 60 ma.,

Ti

;

Four Raytheon tubes. one each types 66'7, 6C6,

41, and VI, VI, V2, V3. V4:
(lne Radolek S.Y.S.T. rotary switch, Sw.2;
One Radolek airplane dial;
One dynamic speaker, 2,000 -ohm field. output
to match type 41 tube (see text);
One Allied Radio Corp. chassis base;
Two Radolek tube shields with bases, A.C. cord,
knobs. wire. hardware, etc.
Names of manufacturers will be sent upon
receipt of a stamped and .self- addressed envelope.
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HOW TO SELECT LOUDSPEAKER BAFFLES AND HORNS
(Conlinurd from page 661)
Aeeletic tcedhaek difficulties are
alleviated and the low-frequency response emphasized by the fully -enclosed speaker housing.
The bass tones may be decreased by providing
a number of "air release" holes at the back of
the housing. About 24 holes, 1, -in. in dia.,
equally distributed. have been found to be very
helpful with speakers having excessive bass or
apparently insufficient highs.
Directional Baffle. A widely-used type of directional baffle having a large variety of uses is
of the "knockdown" construction that is quickly
and easily assembled with a small spintite socket
wrench. Many P.A. technicians use the flared
section only for indoor installations and report
that it has a sound projection superior to an
equivalent flat baffle. The utility of this directional baffle is enhanced by the fact that the
speaker box may be used for portable applications or the flared horn added to existing speaker
cabinets.
Public address operators are leaning towards
the enclosed type of baffle for permanent indoor
installations. A new design, recently announced.
loads the back radiation of the cone speaker with
acoustic materials and devices to give results
equivalent to a square. 40-in.-wide flat baffle
board. Dual adjustable deflector vanes afford a
measure of useful sound projection control. The
excellent frequency- response characteristics, and
modernistic appearance make this type of
baffle especially suited for use in cabarets,
restaurants, dunce halla, factories, hotels, and
theatre lobbies.
The most popular sound projector is the
versatile aluminum "parabolic baffle deflector."
This comparatively
recent development in
speaker horns uses an acoustically- designed
parabolic speaker housing with a short, wide
flaring horn. The rear section is provided with
a number of "back pressure" air release holes.
Many technicians find that high- fidelity, highpower reproducers require more breathing holes
than are usually provided. The additional relief
apparently increases the "highs" by decreasing
excessive low-frequency response. The short
exponential flare contributes to higher speaker
efficiency and projects sound towards the desired
"service area." Several sizes are available; the
most popular being the I7 -in. -bell model. For
sound

wane.;.

lare
his

high -power dam:miies, a larger version having a
22 -in.
mouth will afford considerably better
quality, power, and "throw."
The acceptance of the aluminum "parabolic
deflector" is in a large measure due to its versatile installation possibilities. Ornamental picture
curd or wire is used for ceiling suspension. A
mounting fixture attached to the rear housing
offers a simple method of attaching the baffle
to the ceiling, side walls, floors, automobile running boards, roof, etc. A standard threaded
plumbing pipe and inexpensive pipe fittings
afford a variety of mounting positions. For
portable and rental applications. collapsible floor
stands are available and so further enhance the
utility of this modern sound projector.
Trumpet. Outdoor Y.A. installations are admirably served with long exponential horns
equipped with dynamic driver units Or small
power -cone dynamic speakers. This combination
has an acoustic efficiency exceeding other arrangements. The substitution of a 6-ft. horn
and dynamic horn
unit is equivalent to
doubling the output lower of the usual amplifier.
Furthermore, the crispness of speech, "speaking
presence," sound coverage, and musical fidelity
is far superior to other equivalent methods.
Particular care should be exercised in selecting the exponential horn. The rate of flare,
mouth diameter. and length must be in proper
acoustic relationship. The smooth exponential
flare makes for efficiency. quality. and undistorted peak power handling capacity at low
audio frequencies. An incorrectly -proportioned
flare seriously alters the frequenc" response,
lowers the efficiency and because of improper
air -column loading results in ruptured diaphragms, as well as burned -out voice coils.

HOW TO

TEST TRUMPET FLARE
Fortunately, a simple test can check the flaring of the trumpet. Place the palm of the hand
on the outside of the throat or small end of the
horn and lightly sweep the entire length. Several tests of this kind on a horn known to be
properly designed will enable the technician to
detect irregularities in expansion as well as
inefficient and useless conic or "megaphone"
trumpets.
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430

MODEL

POSITIVELY CHECKS TUBES ACCORDING TO DATA CONTAINED
IN LATEST RECOMMENDATION
OF TUBE ENGINEERS

ONLY

$18e 00

DEALER
PRICE

Tests All Type Radio Tube,
Has Line Voltage Adjustment
Has Leakage and Short Test
Uses Triplett Direct Reading Instrument (GOOD -BAD Scale)
* MODEL 430 is an up- to-the- minute 1937 Tube
Tester. Five flush type sockets accommodate all
radio tubes. The tester operation is very simple
and indicates condition of the tube for both dealer and customer on Direct Reading GOOD -BAD
colored scale of Triplett instrument. Will also
test for inter-element shorts and leakages. Complete in attractive, sturdy, quartered -oak case.
Sloping panel of silver and black. Suitable for
portable and counter use.
Dealer Price
$18.00
Model 431 same as 430 except has Readrile
(GOOD -IIAD) meter,
Dealer Price
¢11.10
See Your Jobber

-

Write for Catalog

well -type alum n m baffle for
chools etc.: permanent magnet
This
unit is portable, plugging into special wall receptacles.
A

unit.

A square-mouth exponential horn

A

round -mouth 6 ft.
horn.
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from methods of preceding years. So many new ideas and radical changes are s being
incorporated that this project opens a new era" in procedure of radio kook publishing.
you and
Practically every one of the fifteen outstanding features in our new plan will interest has
ever
make you enthusiastic about the new Gernsback MANUAL. No other radio publisher to bring
dared to make such innovations as we plan for Volume 7 -nor has any one attempted
so
quickly.
to radio men such complete, authentic service data
for every radio man
Our new payment plan, outlined in the coupon below, makes it convenient
in the country to own Volume 7 of the OFFICIAL, RADIO SERVICE MANUAL.
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SET

(Continued front pout 662)
around one another.
The other alteration is on the tube socket
assembly. Snap off the rear metal cover, and
remove the tiny resistor connected between 2
of the prongs. The prong then open is the plate
and a wire should be brought out from it so
that there will le 6 leads instead of the original
5. The other wires are coded as follows: blue
and green, heater: black, cathode; red, target;
yellow, grid.

WIRING

t

The wiring may now be started and is very
simple. An aid to neatness will be found in the
terminal strip, which is simply a series of lugs
fastened to thin bakelite. Parts C5 and 112 are
mounted directly on the strip.
The heater circuit is controlled by Sw.1 s
that if the set is battery -operated it may be
turned off by this switch. The pilot lights cunsect directly aennss the heater of the 6E5.
The set is very simple to put into operation.
It is only necessary to apply the proper voltageand tune -in. Any voltage from 50 to 250 wil.
give strong signals. but a voltage over l0u ur
so will give the most usable glow on the target.
The glow can be seen, however, with only 50 V.
The heater may be supplied from any source,
A.C. or D.C., that will furnish 5.5 V. to 7 V.
By turning the screw in the top of the shield
can of LI, L2, the band may be shifted somewhat since this screw moves the iron core and
so changes the inductance.
If switch Sw.2 is closed, somewhat louder
signals will be obtained, but the variable shadow
effect cannot be obtained.
All in all, this novel little set is surprisingly
efficient, and if carefully made will be, as well,
an object of beauty.

LIST

OF PARTS

One Meissner coil No. 7411, 1.1. I.2:

Two Hammarlund

325

mmf.

midget

variable

condensers, C2, C4;
One Hammarlund 85 mhy. R.P. choke, P..F.C.;
Two Wholesale Radio Service dials;
Two Wholesale Radio Service switches, Sn-.1,

Sw.2;

One Aerovox condenser, 0.006 -mf., C5:
Two Aerovox condensers l00 mmf., Cl. Cl:
One Continental Carbon resistor, 0.25.meg.. R2:
One Continental Carbon resistor, 2 megs., RI
One magic eye socket assembly;
One RCA type 6E5 tube. V ;
Two double bindingpeat strips;
One plexiglas case -Iseo text) ;
Wire, hardware, pilot lamps, etc.
Names and addresses of manufacturers will
be sent upon receipt of a stamped. self-addressed
envelope.

1}1-r-"h-2i-

Wards Combination
Mobile Amplifiers
IDEAL FOR SERVICEMEN'S SOUND TRUCKS

No serviceman or sound

Fig. 2. Above, the chassis
and cabinet details of
the Cyclops set -these
parts are made of

plesig las.

Fig.

B. The chassis of the
looking through at
the parts on the other
side. This shows the positions of all the important parts.

set,

HOW TO SELECT LOUDSPEAKER BAFFLES AND HORNS
(Continued from page
Wherever

it

possibb. the longest horn
should be used; for a large air- column load
imposes a desirable acoustic load on the diaphragm that prevents excessive diaphragm excursions at high power levels. In addition. the
low -frequency response, power -handling capacity.
and output power are much better than shorter
horns. When physical conditions prevent the
use of a 6 -ft. horn, two 311, -ft. horns with a
2 -way driver unit adapter will give equivalent
results.
The mouth area is the criterion by which
similar trumpets should be compared; for the
larger the area, the lower the bass frequency
cut-off. Consequently, a square-mouth horn is
to be preferred to a "bell" when the side length
is equal to the bell diameter. However, the
appearance, and easy handling of the round
horn finds preference with many operators.
Although the preceding points have dealt with
the use of exponential horns, and dynamic driver
is

OST

units. the facts hold equally well when high power 5 in. dynamic cone .speakers are used.
Trumpets are highly desirable for outdoor
P.A. where high -quality music and easily understandable speech must over-ride high noise levels
and provide long sound projection with low and
medium power audio amplifiers. The dynamic
driver unit in conjunction with at 6 ft. horn is
recommended for installations at athletic fields.
race tracks, swimming pools. carnivals. steamers.
stadiums, mobile l'.A. on automobiles, speed
boats, airplanes, and trains.
While the most pertinent factors governing
the selection of baffles and trumpets have been
discussed, there may be readers whose loudspeaker

problems may be

more involved. The

specialist today can
afford to overlook the profit possibilities of a
Sound Truck. Organizations in every community need quick and dramatic announcements of political rallies, plays, concerts,
athletic events, dances, special sales and

straight commercials. Many servicemen
have combined the Sound Truck and the

Service Car together, using the amplifier to
advertise their own business as well.
The Airline System shown above combines a 20-watt 4 -stage amplifier, a dual
speed phonograph turntable and a high
grade pickup. When used in the car, it
operates directly from any 6 -volt storage
battery. Current consumption from both
phonograph and turntable is only 11 amps.
When used with the separate power pack,
it operates from 110 -volt A.C. Really two
amplifiers for the price of one Entire outfit
may be bought for only $10 Down, $9 a
month on Wards Monthly Payment Plan!

MONTGOMERY WARD
Largest Distributors of Sound Systems in U.S.
ST. PAUL

provided

a stamped, self- addressed envelope is
reply.
This article has been prepared from data supplied by courtesy of Atlas Sound Corporation.
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ALBANY

PORTLAND

Send Today for yourFree copy of Wards 1937
Radio Catalog giving descriptions, prices and
Monthly Terms on all Airline Sound Systems.

author will be pleased to answer any inquiries
enclosed for

BALTIMORE

CHICAGO

State

.

Dept. RZ.3
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1.1'. Bands.

Bands.

We are

now

within I'10 of

l',

on S.W.

on Broadcast Band. 2,.;

using a new hair -line pointer which enables reading to

I';.

Thousands of satisfied owners, since its introduction less than a year ago.

Complete SI

t)40

only
\oll. A.C. or U.C.
hr. - 2 megaeyrles all
fundamentals.
Dial i; direct reading in

h equenope..

It.F. output may

Ise taken
high Impedanro er
a
low lama-dame ¡sot, iu
with attenuation present
for either.
Separate audio output at 2
amplil to leveh. so that
time may he used for
rhe-king public address sys
tems. audio amplifiers in
receivers, and slaarh ampliflera In transmitters,
'Two extra posts on front

from

a

Panel enable leakage tests.
Condensers may be checked

for leakage. so may tubes,
and other normally high
resistance currents, otherwise difficult to test.
Model T -37 AIIWave Signal Generator, wired in shielded cabinet with carrying handle and calibrated,
tasted; complete with 2 Tubes & Neon Tube, instructions (shipping weight 7 lbs.)

SUPERIOR INSTRUMENTS COMPANY,

512.40

MAY,

1937

OPERATING NOTES

.*o.(% Model T -37 SIGNAL GENERATOR
Arru rar5 !^ of l',; on

for

(Continued from page 655)
50,000 -ohm oscillator plate carbon resistor to one
of a lower value. Usually a replacement of 15.000
or 20,000 ohms is sufficiently low to accomplish

this purpose.

Intermittent reception on the short -wave band
has been found due to the low -frequency condenser, a 0.003 -mf. "postage stamp" type fixed
replacing this component.
condenser. When
re- arrange all leads adjacent to it in the exact
position occupied formerly to obviate the necessity to re-align the short-wave band.
When dial calibration on any of the 5 bands
is made essential through one cause or another.
it will be found that unless the chassis is held
in such position that the gang condenser is nut

forced out of line, calibration will be incorrect
when the chassis is restored to its position in
the cabinet. Since the adjustments for the
broadcast band and one each for the 2nd and 3rd
bands are located under the chassis it becomes
necessary either to invert the chassis or place
it on its side, to make the trimmer condensers
accessible. Adjustments should not be made, however, with the chassis in either of these positions.
since the tuning gang will shift out of line
because of its weight when the chassis is on its
side, and because the chassis will be resting upon
the shadowgraph which is mounted to the gang
when the chassis is inverted. In the case of console models. the chassis may be moved back but
not entirely removed from the cabinet and adjustments made with one hand, with the chassis
balanced with the other.
B ERTRAM M. FREED

MEW YORK,E NTMY.TREE
Dept. TA

FIDELITY VS. HARMONICS
(Continued from page 664)

p10

SPORTING CODDf
WATCHES-CLOCKS

SETS
AND

TYPEWRITERS
OPTICAL GOODS

REPLACEMENT

CAMERAS -NOVELTIES

PARTS

SEND AT ONCE
FOR OUR FREE CATALOG!
Buy efficiently, economically, safely!
Hundreds of high quality items -lead-

ing lines and standard brands -at prices
amazingly low! Real bargains! Square
dealing! Write today for your big, free
copy of till, nely catalog hot off the

RADIO CIRCULAR CO., INC.
915

BROADWAY

Dept. RC

NEW YORK, N. Y.

CRYSTAL

HEAD PHONES
SOUND CELL
MICROPHONES
information

on

If

the harmonic distortion cannot
be reduced, it would be much better to limit the
frequency response of the system so that it is
down several db. at 8,000 cycles- reproducing
the harmonics only to a degree which is tolerable.
Cutting the frequency response is of course
not solving the problem. For both "high- fidelity"
rind "wide- range," each individual part of the
system should be improved so that it will cover
the entire audio frequency band, and the harmonic distortion introduced should be less than
.1
per cent over all. In the case of sound reenforcement the microphone or pickup. amplifier
and speaker must be considered. The microphone
or pickup of course could easily be the worst
offender because any imperfections are amplified
o many thousand times, resulting in magnification of defects.
As is generally known, the ordinary phonograph pickup due to its unusually high harmonic
distortion, is one of the worst offenders.
"I get tired when I listen to more than two
records at a time" is a common remark. The
person seldom realizes just what it is that
makes him feel that wary about the reproduction.
unrecognizable.

RIBBON "MIKE" HAS FUNDAMENTAL

ADVANTAGES
With the recent introduction of the velocity

microphone to sound reenforcement, it was
noticed that when used with a well- designed
system. reproduction could be obtained of which
the audience was not aware- It merely appeared
as if the performer had tremendous volume. It
did not seem to tire the audience.
The reason for this can be seen from a study
of the construction of the velocity or ribbon
microphone. A duraluminum ribbon less than
.0002 -in. is free to vibrate in a magnetic field
of constant intensity. See Fig. 1. All sound waves

WEAK
FLUX

\

MAGNETIC PHONO UNITS
FUNDAMENTALLY UNSOUND?
In the case of the magnetic -type phonograph
pickup, as the armature gets nearer to the polo
piece, it is attracted much more strongly and
therefore when in this position will exaggerate
reproduction -Fig. 2. Harmonic distortion is
similarly introduced in most types of microphones
and pickups, due to the fact that the current
variations are not always proportional to the
amount of motion of the moving element.

Because the ribbon of the velocity microphone
has no period of its own, it reproduces all frequencies without peaks. But more important,
it is because the flux in all positions of the

ribbon remains constant that the velocity microphone introduces no harmonic distortion whatsoever. Figure A shows a standard velocity
microphone being used in a high- fidelity system
of the Hotel New Yorker, New York City.
A microphone without peaks or without harmonic distortion is the proper beginning of a
reproducing system for "high-fidelity" and
"wide- range." In other words, instead of designing a "hi -fu" system around the premise that
"canned music" (requiring a phono pickup unit)
is the best source of entertainment, why not
utilize the inherent advantages of certain micro phones in conjunction with "human" music
for best entertainment value.
This article has been prepared from data sup Pli.d loo rot, rt, -.+ra of ,1 pr eft' (',irporut hm.

STRONG MAGNETIC
FLUX EXAGGERATED
(HALF OF THE CYCLE
ta
r

ao_

W
zw.

request
RECORD GROOVE

THE BRUSH DEVELOPMENT CO.
3312 PERKINS AVE

it-

thereby cutting
the lines of flux of the magnet and generating
to note is that
thing
a current. The important
irrespective of how much the ribbon is vibrated
the flux density remains the same and nothing
is introduced which tends to hamper or exaggerate its motion.

hitting the ribbon vibrate

CLEVELAND, OHIO
Fig.

2.

ASYMMETRY OF SINUSOID CAUSES
LARGE HARMONIC DISTORTION.

The non -linearity of magnetic flux in a magnetic phone pickup is
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THE LATEST RADIO EQUIPMENT
(('untimu'd from page 671)
LIGHTNING CALCULATOR (1340) duty motor -driven design specially suitable for
use in P.A. amplifiers is now available. Con(Tavella Sales Co.)
nected to the step -up transformer and tube -type
ERE is a steel pocket device, only -in. thick,
rectifier (and 6 -V. motor) that comprise the
that adds. subtracts, multiplies and divides:
unit. aml output of 65 W. at 6, 12, 32 or 110 V.
counts up to 99,099,900. An invaluable "pal" for
A.C. may be secured with input voltages of 6.
doing your mental gymnastics in working out
12, 32, or 110 V. D.C.
Ohm's Law problems.

DICK!

H

INDOOR "ANTENNA" (1345)

PORTABLE I2 -W. P.A. SYSTEM (1341)
THIS high-fidelity sound system is suitable for

SEND FOR THIS
PROFIT- MAKER!

RADIO men are familiar with the principles of
operation of so-called indoor antennas. Perhaps the outstanding point of interest in the
new unit illustrated is its eye appeal; and its
design conveniences -a screw hook affords several easy means of hanging or otherwise mounting the unit inside the radio receiver cabinet.

orchestra and voice reenfurcement, for soloists
and public speakers. Mixes one or two low -level
microphone inputs and phonograph input. iias
treble and bass tone controls. Contains power

supply for available separate preamplifier if
used. Includes 10 -in. dynamic reproducer, and
crystal microphone.

"KINK AIDS" FOR THE SERVICE
MAN (1346)

30 -W. BEAM AMPLIFIER (1342)
ARUM-GAIN amplifier with provision for

mixing 3 crystal or velocity microphones,
high -impedance phono pickup. Extremely
low hum level. Incorporates 5 controls for mixing.
fading and tone; a master gain control handles
multi -circuit programs. Streamlined design. Amplifier independently energizes two 13.000-ohm
light-duty speaker fields or one 5.1100 -ohm heavy duty type.

f Akrad Products Co.)
EXI'Elt'r Service Men look for characteristic

and

troubles when .servicing radio receivers and
to aid the technician unfamiliar with these
recurrent faults that the "Kink- Aids" card index
was developed. This convenient file in on enameled
steel filing case includes faults and remedies
relating to over 3.500 different set models. Every
radio man should have this file at his finger -tips
for instant reference
single "kink" in connection with a perplexing service problem. may
repay the entire cost.

it

ELECT RO- MECHANICAL
OSCILLOSCOPE (1343)

is

-a

Felt analyzing amplifier or radio receiver cir-

cuits there is now available an oscilloscope

that utilizes an inexpensive neon tube and rotating mirror in place of the more expensive
cathode -ray tube and complicated oscillator circuit for the horizontal sweep: the test signal
supplies the requisite vertical voltage. The input
amplifier is suitable for crystal or other high impedance pickups.

POWER -TYPE SYNCHRONOUS
INVERTER (1344)
(Stor-Bat Power Devices Co.)
RADIO men are familiar with the light -duty
types of synchronous vibrat ara that steps
low- voltage D.C. to high values of A.C. A heavy-

WHERE SHOULD THE SERVICEMAN
LOCATE HIS PLACE OF BUSINESS?
(I 350A)
THIS little

16 -page

Iro,klet,

measuring only

4 x Sts ins., published by the Supreme Instruments Corp., contains at wealth of information
to the radio Service Man, who is either just
setting up his "shoji' or is contemplating a
change -as a means of pepping up business.
Every Service Man -regardless of his immediate prospects
profit by carefully studying its contents. Write to Radio-Cm ft for your
copy of booklet No. 1350A.

-will

It's Worth Dollars-A -Week
to you -Yet Costs only 15c!

-

.

Thousands of service men
who
know real value when they see it -- are
using the Sylvania Technical Manual on
the same sort of jobs you're working on
today! Why? Because they've found
this handy pocket manual saves time
and time is money!

...

With

..

50% increase in contents
.
of information and tips . . .
its cost to you is still only 15e. It lists
193 types of tubes, with important
circuit application information on each
tells all about glass, metal, and "G"
type tubes including those for Majestic
receivers
and gives you full information on Sylvania "Ballast Tubes."
You need it in your business. Don't
a

184 pages

Pocket calculator. (1340)

wait

This new oscilloscope,

send for

it now.

St. Mary's, Pa.

(1343)

12 -W.

-

Hygrade Sylvania Corporation,
makers of Sylvania Radio Tubes and
Hygrade Lamps. Factories at Emporium, Pa.; Salem, Mass.; and

in contrast

with more common types, operates
on electro- mechanical principles.

A

-

P.A. system. (1341)

A semi -streamline indoor antenna.
(1345)

SYLVANIA
The Set-Tested Radio Tube

r HYGRADE SYLVANIA
EMPORIUM, PA.
nd
enclose

15e

the

Sylvania

CORP.

RC -37

Manual.

Technical

In stamps.

NAME

ADDRESS

A

30 -W.

amplifier.

1342)

uynchronous mechanical converter
(1344)

A conveniently- arranged reference
to radio receiver servicing aids.
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USE ONLY GERNSBACK

RADIO MANUALS IN MY SERVICE WORK!"
For Seven Years We Have Heard Radio Service Men from
All Parts of the Country Say This Over and Over Again!
Since 1930 radio open have bought Gernsback OFFICIAL RADIO SERVICE MANUALS -and today
they are being purchased by more and more men for service work. The authentic material, easil3
accessible diagrams and complete service data make them invaluable to active and alert radio Service
Men. Without a Gernsback Manual with you on a service job, there's time und profit lost. Your service
kit or laboratory is incomplete without oll the Gernsback OFFICIAL RADIO SERVICE MANUALS.

1936 OFFICIAL RADIO SERVICE MANUAL
Just packed with service data of sets nt a n ti fact u red
during 1935, 1936 and 1937. There are SCHEMATIC
DIAGRAMS of over 1,500 manufactured receivers
showing speaker connections, power -transformer connections, R.F. and I.F. coil connections. phonograph
connections, and other information. On all set diagrams, with few exceptions, the I.F. peaks are indicated, also socket connections. Notes on alignment
procedure are printed right on diagrams. Faults, symptoms and remedies of all sets are included in the
service notes, also for over 80% of the sets you will
find OPERATING VOLTAGES. Assembly diagrams
show the relationship of separate units to each other.
A complete index of TRADE NAMES and their respective manufacturers is to be found in the 1936 Manual.
A COMPLETE TUBE CHART includes information
on hundreds of tubes. A LARGE CUMULATIVE INDEX contains all sets printed in the 1931. 1932. 1933,
1931. and 1935 Manuals.
1,200 PAGES * OVER 2,500 ILLUSTRATIONS

Looseleaf Binder-Still, Hard Covers
Size 9 x 12 Inches * Price $7.00

OFFICIAL RADIO SERVICE HANDIBOOK
sati,nal new hook on s
ing. It is
Herd- the
Bernsley, well-known t radio service
edited by J
authority. It covers over 500 radio topics and gives a
complete description of the "Magic Eye." Contains a
special section of 250 pages of Operating Notes. The
look covers: Circuit Theory und Analysis Modern
Servicing and Test Equipment Practical Short -cuts
in Trouble Shooting and Repairs Specialized Receiver
and Installation Data ; Modernization and Conversion
Data Social and Economic Problems of Service Men;
and Operating Notes and Practical Data Listings.
OVER 1,000 PAGES * OVER 1,000

T.

:

;

;

:

ILLUSTRATIONS
Beautiful Linen, Gold -Stamped Corer
Size 6 x 9 Inches * Price $1.00
1932 OFFICIAL RADIO SERVICE MANUAL
Here is the volume which shows a step -by -step au :J..Is
of hour to service any receiver. It is one of the early
editions and covers many old sets.

OVER 1,000 PAGES * OVER 2,000
ILLUSTRATIONS
Looseleaf Binder, Flexible Corers
Size 9 x 12 Inches * Price $5.00

1935 OFFICIAL RADIO SERVICE MANUAL

This edition is well noted for containing schematic
diagrams and service notes for many older receivers.
The volume is printed on a special "Bible Stock" and
contains over a thousand pages, still it is only It
inches thick. Conveniently rolls to flt into your pocket.
Contains a vast amount of information on all -wave
receivers. P. A. equipment, midget sets. auto -radio
receivers, and test equipment.
OVER 1,000 PAGES * OVER 3,000

ILLUSTRATIONS
Looseleaf Binder- Flexible, Leatherette Covers
Size 9 x 12 Luke. * Price $7.00

1934 OFFICIAL RADIO SERVICE MANUAL

This manual contains values of I.F. transformers on
superheterodyne receivers, valuable tube data, complete
list of American Broadcast stations, free question and
answer service, authentic service material and schematic
diagrams.
OVER 400 PAGES * OVER 2,000

ILLUSTRATIONS
Looseleaf Binder -Flexible, Leatherette Covers
Size 9 x 12 Ttiche. * Price 53.50

1931 OFFICIAL RADIO SERVICE MANUAL
This i. the first uauplcte radio Manual published. It
contains n comprehensive course for servicing radio
sets. This course is invaluable not only to Service Men,
but everyone interested in radio.

OVER 650 PAGES (Including Supplements)
OVER 1,500 ILLUSTRATIONS

Looseleaf Binder -Flexible, Leatherette Corers
Size 9 x 12 Inches * Price $1.50
1935 OFFICIAL AUTO -RADIO
SERVICE MANUAL
OVER 500
OVER 210 PAGES

'

ILLUSTRATIONS
Looseleaf Binder-Flexible, Leatherette Covers
Size 9 x 12 Inches * Price $2.50

1933 OFFICIAL RADIO SERVICE MANUAL

The 1933 Manual features pictorial views of hundreds
of commercial receivers with additional schematic
diagrams, location of parts on chassis, values of intermediate frequencies, values of resistors and condensers
and other valuable information for Service Men.
OVER 2,000
OVER 700 PAGES

OVER

ILLUSTRATIONS
Looseleaf Binder-Flexible, Leatherette Covers
Size 9 x 12 Inches * Price $5.00
Clip Coupon und Mail to RADCRAFT PUBLICATIONS, INC., 99

90,000

GERNSBACK

OFFICIAL RADIO

RADCRAFT PUBLICATIONS, INC., 99 Hudson Street
I
I

SERVICE MANUALS

1933 OFFICIAL AUTO -RADIO
SERVICE MANUAL
OVER 250 PAGES * OVER 500
ILLUSTRATIONS
Looseleaf Binder- Flexible Leatherette Covers
Size 9 x 12 Inches * Price S2.S0

Gentlemen: Enclosed you will find my re mittance of $
for which you are to send me. POSTPAID, the Book ortheManual
panel.
I have indicated at the right by a cross Ix) in
Name

AND HANDIBOOKS
IN USE

TODAY!

Address
City

State

register your
(Send remittance in form of cheek or money order:
If you send each or unused U. S. Postage Stamp).

letter
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HUDSON ST., NEW YORK, N.

New York

N Y

RC -537

Radio ' Service Manual

67.00
Radio Service Manual @ $7.00
Radio Service Manual @ $3.50
Radio Service Manual 0 $5.00
Radio Service Manual 0 $5.00
Radio Service Manual 0 $4.50
(Including Supplements)
1935 Official Auto -Radio Service Manual
@ $2.50
1933 Official Auto -Radio Service Manual
O 32.50
Offeial Radio Service Handibook Cd $4.00
Official
Official
Official
Official
Official
1931 Official

1936
1935
1934
1933
1932

Y.

I

I
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NEW DIRECTIONAL MIKE HAS "INFINITE BAFFLE"
(Continued from page 654)
space for artists as the "non -directional" type directional pattern of a velocity microphone.
and has the advantage, because of being "dead"
(b) is the (approx.) directional pattern of a
on the sides, top and bottom, of cutting out. 2/3
pressure microphone.
of the energy of reverberation and similar unWhen these patterns are added the forward
wanted noises -and which, morever, can be tilted
lobe of the figure -8 pattern adds to the circular
or rotated to increase or decrease "liveness," or pattern, while the rear lobe, which is 180 deg.
to attenuate a particularly objectionable noise out of phase, opposes. The result is added, viz..
source.
a "cardiod" results, as shown at, (c). A 10 -to -1
Nevertheless, the microphone field has lacked
front vs. back response is illustrated; rated
one possible typo- perhaps the very best -viz.,
sensitivity is -69 db.
a microphone with good pick -up from one side
For all frequencies up to 6,000 cycles, the
and with no pick -up at all from the other side;
cancelation is very good. At higher frequencies
a pattern equivalent to just one of the lobes
a small "tail" occurs because of the slight phase
of the velocity microphone pattern, has not
displacement which begins to become noticeable
heretofore been commercially available.
in this range.
While developing the velocity microphone,
Dr. H. F. Olson of the RCA research staff hit FEATURES
on an idea for a uni- directional microphone. UnThis new microphone, known as the type 77 -a.
fortunately this microphone, although quite simoffers many advantages.
ple in design and construction, turned out to
First, and perhaps most important. of these
be relatively expensive to build and, no immediate demand for it being evident, was not put will be those pick -ups of the type which occur
in
the ease of auditorium-type studios, and other
into production. Before long, however, information of it trickled into the field, and sound large studios, where a sizeable audience is present
in the studio -and in remote pick -ups at
engineers who knew what they wanted began
to ask for it. Gradually, as recording engineers, theatres, night clubs, and the like. In all such
movie sound men and broadcast engineers situations the audience noise presents a serious
problem; it is solved by placing the new unijoined in, these requests became a demand.
directional microphone with its dead -side toward
the audience, as shown in Fig. 2B. The wide
COMBINING TWO MICROPHONES
pick -up angle of the new microphone is the
IN ONE
second important feature. It is practically twice
The construction and operation of the uni- as wide an angle as that of the diaphragm -type
directional microphone is best understood by conmicrophones, and even wider than that of the
sidering it as two .separate microphones combined lobes of the standard velocity microphone. As a
in a single case. One of these microphones is
result, one of these microphones will nearly
veiority- actuated while the other is pressure - always suffice for any type of pick -up, and will
often take the Place of 2 or 3 other types.
actuated.
The idea of combining the action of these two
Another very interesting application of the
different types of microphones has probably oc- new microphone is its use in relatively small
curred to many engineers -and not a few have studios. It can be placed much closer to the
tried to carry out the idea by using the two rear wall than any other type of microphone
types side -by -side, and combining the outputs.
since its pick -up from the back, and hence its
The difficulty with such an arrangement is that
pick -up of reflected sound, is so very much
the space between the two, even when only a lower. Moreover, such pick -up as does occur
few inches, is comparable to the wavelengths of from the rear is of frequencies over 6.000 cycles.
high -frequency sounds. Thus the outputs of the and these are the frequencies which are almost
two microphones are out of phase, and the entirely absorbed even by ordinary wall conresult -analogous to pressure- doubling in the structions. The some effect will also allow of a
diaphragm -type microphones-is a sharp, high - great reduction in the amount of absorbing mafrequency peak.
terial used on the back walls -and in many
In the new uni- directional microphone, illus- cases will probably allow the "dead -end" con trated in Fig. A, this has been overcome by strrution to be done away with entirely.
In addition to these advantages, this new
making the two microphones the respective
halves of a single ribbon. The main construction
microphone has all the inherent advantages of
of the microphone is almost identical to that the standard velocity microphone. The sensitivity
of the standard velocity microphone. However, also, is of approximately the same order. For an
the ribbon is rigidly clamped at the center, as output signal of 10 bars (10 dynes per sq. cm.)
well as at the top and bottom. The lower half
the output level, across a 250 ohm line, is -69 db.
(zero level of 12.5 milliwatts), Because of these
is open in front and bark, and hence operates
similarities the new mike can be used interchangeaS a regular velocity microphone.
ably with standard velocity microphones and can
be conveniently mixed with these, if desired. The
THE "ACOUSTICAL LABYRINTH"
20
db. discrimination- 10 -to -1
ratio -permits
In order to make the upper -half of the ribbon
operate as a pressure microphone, it is, of course, stage pick -up while attenuating audience noise.
The
type
77 -A instrument closely follows in
necessary that the rear of this be inclosed. At
the same time it is not possible to just block size and general appearance the RCA type 44
microphone. The finish is polished black
this off, as this would result in a response in- velocity
nickel. A U- bracket that swivels also permits
creasing with frequency. Rather it is necessary
the microphone to be tilted.
to present an acoustic impedance to the back of
This article has been prepared from data supthis part of the ribbon. An infinitely long tube
plied by courtesy of RCA Manufacturing Co., Me,
would be the ideal impedance, but this, of course,

Instruments
.

impractical.

An ingenious labyrinth has been designed which
gives practically the same effect. While this has
n finite length, the desired damping of reflection
is obtained by very lightly padding it with
absorbing material. The result is that the upper half of the ribbon becomes an efficient pressure actuated microphone with a very good response
over the whole frequency range. And, since the
two microphones are part of the same ribbon,
the voltages induced in the two are, of course.
in series, and the output is obtained from the
ends of the ribbon precisely as in the velocity
microphone. Since the dimensions of the ribbon
are small, the two voltages are closely in phase
except at the very high frequencies.
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Guarantee of

RELIABILITY

THE 4 SQUARE ...One

oftTrio-

Wit of electrical measuring instruments. Others
available in two. three and live inch sizes and
in all

standard ranges. Economically priced.

The new Triplett has daylight
construction. it is air -conditioned
throughout with temperature and
humidity controlled. Especial measures have been taken to keep out
dust, lint and microscopic particles
. . . the enemies of precision accuracy.
The latest equipment makes possible the most modern processes for
aging, relieving strains and stresses
of materials and making the fine adjustments in assembly necessary for
producing precision instruments.
No wonder .
"instruments by
Triplett "-is a guarantee of precision and reliability.
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TRIPLETT FACTORY -BLUFFTON. OHIO
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Triplett Electrical Instrument
Harmon Ave., Bluffton, Ohio
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CARDIOD DIRECTIONAL
PATTERN OBTAINED
'l'he advantage results from the manner in

which the voltages generated respectively in the
velocity -actuated and pressure -actuated parts of
the ribbon add together.
It is possible to obtain a picture of the action
from a consideration of the 3 patterns shown in
Fig. 2A. In this illustration (a) is the (approx.)
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Fig. 2. The cardiod pattern in B, using the new
mike, is particularly fine for large studios with
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A NEW BAFFLE SYSTEM

POWERTONE

EXTENDS FIDELITY RANGE

Model 1101-Pocket Volt- Ohmmeter

(Continued from page 664)

ELECTROLYTICS
Now as handy mechanically as they have
long been electrically. Adjustimount flanges
permit any mounting.

Instantly adjusted for any hole sparing.
flat or upright mounting, singly or stacked.
These ultra -compact PRS cardboard -case
etectrolytics come in 200 and 450 v. ratings:
popular

capacities:

triple sections.
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single,

double

and

for latest eatalnp
seeing the largest
line of condensers and essential resistor.
monthly Research Worker. included.
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Build Your Own
Shallcross

Universal

Tester
Vu1.1,

A.C. -D.C.
5-25- 100 -2501000 ohms per
volt.
MILLIAMPERES

D.C.
1000

1- 10 -100-

CAPACITY

.001 -IO Mfd.

Paper or electrolytic c o ndensers.
INDUCTANCE

I- 10,000 Henrys. .5- 5,000,000 ohms D.C. resistance.
Send 6c in stamps for the new Bulletin No. 611 -PM containing the
complete wiring diagram and operation instructions for this modern
serviceman's instrument.

ISIiiALLCROSS MfG. COMPANY
óltcllical,.f&alutiny nlltamtttG
wad .fcuatatt Roidloti
oo mac D..
DDDDD
COLLINGDALt, PA.

sensitive. compact and accurate colt- ohmmeter that will
he the busiest instrument to
ruur "lab." or out on jobs.
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at which the cabinet acting as a baffle ceases
to aid reproduction is usually about 180 cycles.
Loudspeakers are limited in the extent to
which they will clip into the low -base range due
to mechanical limitations inherent in their design and commercial production. The usual 12 -in.
dynamic speaker in an infinite baffle will seldom
function below 50 to more usually 60 cycles, but
even this response may not be had in customary
consoles by an octave or more. Smaller reproducers will cut off at increasingly higher frequencies. (Remember, the average ear perceives
the low -bass notes ordinarily only by virtue of
their harmonics.)
Consideration of operational modes concomitant
to such harmonic reproduction is interesting. In
the reproduction of broadcast or recorded music.

Handier than Ever

IN: voltage readings -.0.5 -511500 and 1000. Resistance read-

inga from !_ lo 500 and
500.000
ohms.
Will

LABYRINTHINE BAFFLES
A word on recent developments upon this line
seems in order. One line of attack attempting
to provide an approximation of an infinite baffle
has been the labyrinthine or folding back on
itself of the front-to-back air path within a
radio receiver cabinet. Space limitations plus
the need of considerable deadening of the folded
bath to avoid resonances mitigate against the
benefits of this method. A second method has
involved the sealing-in, by a closed back, of the
loudspeaker compartment, with air vents in its
bottom topped by tin pipes. It would be possible,
were these pipes resonated in the bass range, for
them to somewhat augment bass response through
their coupling by the air in the console to the
loudspeaker diaphragm. A third acoustic treatment in an open -backed console consisting of
additional diaphragms disposed about the console, and relatively free to vibrate, seems hardly
worthy of comment.

to

2110

read

from 0 to 1 Ma. Low resistance
range direct reading.
Meter has 1000 ohm per volt
on.ItIcity.
Eatlery is self
ntained. Panel Is clearly
tt,mpnsator prolettered.
vided for zero adjustment.
Measures only 5-43,4"121/2 "Your
with
price complete

5

$i7
$5.75

battery

Send for complete literature on a variety
of test instruments
Send

frequencies as low as 50 cycles and sometimes
lower will be encountered. The customary inadequate radio -console baffle cutting off quite
sharply at about 130 cycles. results in no appreciable air-load upon the speaker diaphragm or
cone at frequencies below this, except for the
resonance peaks due to the cabinet structure and
air content. Upon frequencies below cut-off the
unloaded loudspeaker cone develops excessive
mechanical excursions, which though they do
no useful work at their fundamental frequencies
tend to develop excessively strong harmonics,
those above baffle cutoff being heard. This is
undesirable.
Resonances invariably present in the radio

cabinet result in the "boominess" so destructive
to speech, but often superficially beneficial on
musical reproduction. In the main these impair
rather than aid quality of reproduction.
A relatively large number of papers recently
delivered by Hugh S. Knowles, chief engineer of
a well -known reproducer manufacturer, before
I. R. E. chapters and Engineering Institute of
Canada have brought his developments of the
"bass- reflex" and "perk- dynamic" principles to
the attention of attending engineers. These developments are most interesting. permitting as
they do in a radio console of practical size reproduction exceeding that possible through the
same loudspeaker in an "infinite baffle."
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"BASS- REFLEX" AND "PERI- DYNAMIC"

OPERATION
The "bass- reflex" and "perk- dynamic" principles go beyond these initial attacks on the
problem in that in suitable combination. they
provide reproduction exceeding that possible to
an infinite baffle. The extent. however, to which
their application may extend the bass range of
it sound reproducer is dependent upon the size
and design of the loudspeaker itself. With them
the bass cut-off frequency may be determined by
the loudspeaker itself rather than by its cabinet.
With the large and extremely efficient 18 -in.
reproducers this cut -off may be set as low as 30
cycles. while with ordinary 12-in. speakers it
will usually be between 50 and 60 cycles. The
benefits of elimination of harmonic distortion
will be apparent in both cases, as will be the
elimination of cavity resonances in a suitably
designed console.
"I'eri-Dynamic" Operation. The "perk -dynumic" principle involves complete enclosure
of the loudspeaker in a sealed console of ample
content (8 cubic ft. or more for the 18 -in.
speaker). of heavy non -vibratory construction
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WATCH CASE STYLE
MODEL D -2

ASTATIC
CRYSTAL
MICROPHONE
Small, compact, does
not obscure face of

performer
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A s t a t i c Dual Diaphragm principle.Frequency response subAt -ally flat from 50
to 6(1(1(1 e.p.s.; an output of -60 DB.

WRITE FOR D -2 BULLETIN
Cnu- trucled to -land shock far Lr:und ordinary. Equipped with plug
and socket connector for interchange with Astatic Studio Model
K-2 or Speech Range Model D -101
on same -land-plus spring cable
protector. I.i -t Price $25. See your
jobber or ivrfie full. literature.
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QUALITY PICKUP

SERVICING P.A. WITH A
MIDGET OSCILLOSCOPE

Introducing the exclusive .'static
Offset Head Design for finer life.
like reproduction and longer record service. Beautifully finished in
black and chrome. List Price $17.50.
Write for details or see your jobber.

(Continued from page 667)

ANALYZING DISTORTION OSCILLOGRAMS

The first operation is to examine the pattern
of your audio tone which should be fed directly
into the vertical input of an oscilloscope with
a linear sweep circuit. Lock the sine -wave pattern on the screen with the vernier -sweep control; that is, make it stand still with about 2
complete cycles showing. On thin tissue paper
trace the Pattern of the wave or if you are
using a fixed- frequency audio signal you may
paint small black dots over the trace directly
on the oscilloscope screen. This becomes your
reference pattern (waveform A, in Fig. A).
For experience, practice on a good 20 -W. amplifier. In order not to wake the neighborhood,
connect a 25 -W., 115 -V. lamp on the 500-ohm
output circuit of the amplifier as a suitable
load. This bulb has a resistance of 530 ohms hot.
so, the load will closely match the amplifier
output and as it is pure resistance we won't
be concerned about any peculiar reflected loads
from a dynamic speaker.
To the grounded post of the amplifier output
lead attach the ground of the oscilloscope and
for a preliminary test, connect the wire from
the vertical input of the oscilloscope to the 500 ohm tap of the amplifier output. (A) Next
opt ly the audio tone to the input of the amplifier through a series resistance of 0.15 -meg. to
0.25 -meg. (B) This assures you of not loading
the audio oscillator output to the distortion point
and in turn presents a high impedance to the
input of the amplifier. When the amplifier is
turned on and its volume control advanced, the
same pattern originally recorded should appear
on the oscilloscope. If there is too much gain
and the amplifier is overloaded. flat or ragged
tops (waveform B, in Fig. A) will take the
place of the original smooth sine wave. Any
good amplifier can be overloaded with a strong
signal but that overload should come in the last
stage first and only after the output has reached

Licensed under Brush Development Co.

ASTATIC MICROPHONE

its full watts rating!
Let's suppose we want to locate the point of
overload. All that is necessary is to remove one
lead -the vertical input line of the oscilloscope
/Continued on pape 696)
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receiver.)
The curves were taken with the back of the
console 212 ins. away from a flat wall. The dotted
line shows the cut -off frequency of this (fairly
large) console, with the rise partially accounting for "boominess" at about 110 cycles and the
secondary cavity resonance apparent at SO
cycles. The solid line shows the improvement
resulting from application of the discussed principles. Here the bass cut -off is determined by the
unusually excellent 1W -in. speaker only.
Since the application of "bass- reflex" and
"peri-dynamic" principles to sound reproducers
will (a) extend the usual range of reproduction
by several octaves, (b) eliminate harmonic distortion due to overload of inadequately loaded
speaker diaphragms, and (c) eliminate annoying
balminess of console cavity resonance, these
principles should find wide application in sound
reproduction.
Our Information Bureau will gladly supply
manufacturers' names and addresses of any items
mentioned in RADIO -CRAFT. Please enclose a
stamped and self-addressed envelope.

,
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"Bass-Reflex" Operation. The "bass- reflex"
principle invokes the utilization of the usually
`asted or detrimental back radiation of the
utspea ker. It involves the provision of ports
4lrrosimately resonant in the extreme Jowremency range in the console in such manner
'!..It in relation to t he cubic content of the
nsole, the phase of the back radiation
reversed. Thus back radiation at the ports appears in -phase with direct or front radiation and
:olds thereto in a most beneficial manner.
An example of stich a sound reproducer, of
relatively large size in comparison with the
.,mruge radio console, is illustrated in the accomImnying photos. (Clifton console for Masterpiece

FEATURES

j¡`'Y., -.'t:

695

.:tind radiation duc to vibrating panels acting

BE

tj

'-il

1937

Complete

w

as

illustrated
with test
leads and

eS

VY

parts mounteel in
metal
cabinet.
Instruction sheet includes
printed ohmmeter scale. Send check
or money order, add
l0c for mailing.
A postcard brings full
description.

i

SCHOOLS

experimental unto and kits designed for
student u e hi laboratory work.

Write for set of laboratory experiment sheets.

RADIO LAB. SERVICE

375Hid sÑ S`.

696

00

0

I

SERVICING P.A. WITH A
MIDGET OSCILLOSCOPE
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Spark SUPPRESSORS
Out inhere the teat begins -out
where stations are feu and far between, your car radio need- all the
sensitivity its circuit will permit.
CONTINENTAL Carbon's new 5000 ohm low -voltage-coefficient spark suppressors effectively squelch ignition
interference, thus releasing the ave
rirenit and the full sensitivity of your

(Continued from pour G95)

Make this test -tune in a distant station while driving on a country road at
311 to 50 miles per hour. Shut off your
ignition and note if the radio reception is better. If it is better with the
motor shut off, you need CONTINENTAL suppressors.
For spark plug suppression select
S27, S2OA, or S21, in 5000 -ohm resistance. Use T13 or TI1 for the distributor in 1(1,00(1 ohms; T -17 for Ford \'-8
leading
distributors. \,ailable Fr
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cathode bias bypass condensers are a common
source of amplifier trouble yet a faulty bypass
can be located almost instantly with the exploring
lead of the oscilloscope! Merely touch the vertical input let.: to the cathode of each tube
1E, F. G. H, I) in the amplifier with the signal
input at a steady 'Level. If a slight trace of the
sine wave may be detected with the oscilloscope
gain on full, the circuit is normal. An open
bypass condenser will give a large signal deflection. In this case the condition should be
confirmed by checking the signal in the plate
circuit of the same tube where the wave pattern
would be badly distorted if the bias circuit was
shorted.
It fa hard to locate a defective coupling condenser in resistance -coupled stages but the
cathode-ray oscilloscope is practically equivalent
to a sensitive vacuum -tube voltmeter and any
slight leakage in a coupling condenser may be
quickly located. Turn oft the audio tone and
touch the free lead of the oscilloscope to tint
one side of the coupling condenser (J) and
observe the direction in which the cathode -ray
beam deflects. Then touch the lead to ground
momentarily to discharge any accumulated
static current and touch the other side of the
coupling condenser. If there is no leakage, the
deflection of the beam will be in the opposite
direction to the first test. If any leakage up
to several megohms exists. both deflections will
be in the same dircrfioa.
Faulty filter condensers cause a 120 -cycle hum;
evident in the oscilloscope patterns as a "floating

DISTRIBUTORS WANTED
Territories Outside of New York City open. We
manufacture home type portable short wave
Diathermy Instruments. Successful sales plan.
Minimum sales resistance, non -competitive. Wide
margin of profit. Dignified business for men who
can make modest merchandise investment. Write
for details.

DIATHERMY COMPANY OF AMERICA
100

crankshaft" pattern that will rarely stand still
with steady tone signal applied no matter what

\
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CONTROL

GET
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Distortion in an amplifier may be caused by
failure of almost any part such as a bias resistor, bypass condenser, transformer, volume
or tone control, tubes or the accessories. Distortion is evident in irregularities in the sine-wave
trace on the oscilloscope.
The oscilloscope is an excellent device with
'which to check various components of an amplifier which might cause distortion. For example,

13914
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CHECKING DEFECTIVE COMPONENTS
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connect it to the plate terminal of the
driver tube preceding the last stage. IC) If the
pattern is still distorted just as badly as it was
on the last stage, the overloading is in the circuit ahead of the driver. If the pattern is a
clean or almost clean sine wave. it indicates that
the last stage overloads first -which is a characteristic of a good amplifier. If the overload
is present in the driver tube. the stage preceding
the driver should be checked, again merely moving the one lead of the oscilloscope to the plate
ID) terminal of the preceding tube to make
the test.
and

set.

T

for
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ILLINOIS

adjustments are made. The oscilloscope's free
lead may be poked around anywhere in an
amplifier power supply. functioning both as a
vacuum -tube voltmeter and wave -form analyzer.
The section of the filter system which may be
defective will be evident by the greater deflection of the cathode-ray beam. (Test at Points
K. I.. M and N.)
The uniformity of both sections of the high voltage winding of the power transformer may
be checked (if under 400 V.), likewise the relative work each section of a push -pull stage is
doing-that is. the pattern should have the
same general amplitude for each side of the
transformer winding being tested.
Volume controls may be checked for noise,
and dual controls for uniformity of resistance
for any given adjustment by watching the
oscilloscope pattern while the controls are being
adjusted.
In servicing P.A. equipment where the eus tomer can see the tests being made, put on a
little show after all the adjustments have been
made and the amplifier is right in every detail
Leave the oscilloscope connected tu the output
and let the customer see the "pattern" of his
own voice on the cathode -ray screen. It is visual
proof that you are testing his unit just as the
big demonstration oscilloscopes at the Chicago
World's Fair checked the output of an electric
phonograph. The test doesn't mean anything in
particular but psychologically it is good for an
extra $5 On your service bill!
This article has Seen prepared from data supplied by courtesy of Triumph Manufacturing Co.

Please Say That You Soto

It is

RADIO -CRAFT

New York City

West 42nd Street

Earn

While Learning
at Home !
PHIL CO

RAO

O
REAL
JOBS

CROSIEY

Television, Photo Electric
Cells. Public Address
Many R -T.1 Trained Men
week
make up to e75
d
re In full -time T.-

db

C.- e6-s15

1

ZENITH
GRUNOW
and 46

other

In apnea

time deee. Mere trained

mfgrs.
sled. Learn
REAL PAY men
endorse
lI "rI WAY. 5,1,, sedh so ÉigC concerns
Write for
R -Td
INSTITUTE, ncµ2130Lawrongo
Dept. 225, Chleaeo, IN.

tia.
2 BAND SUPER COIL KIT
Tunes from

6 to 15 Megacycles
KC. Tunes with 456
KIT CONSISTS OF:

1700 to 550

99g

I
Shielded antenna coil
Shielded Oscillator toll
I
Band Switch
TAKE ADVANTAGE OF THIS GREAT VALUE
5h /sumo Wt. 1 lb.
C.O.D. SHIPMENTS
I

O

1.F.

ARROW SALES COM

631 Washington Blvd., Chicago. Illinois

C//(.Kitte c ' l

'Ì

/V'.l/
,l=

3lajestic A Grlgsl,y- Orulew, original and genuine factory
null° and refrigerator service. We have purch:,ed all of
the assets formerly belonging to Grigsby- Orunow. All pan..
service replacement units will carry recular tartan.
guarantee. Buy only through our authorized distributor -.
dealers or ourselves, GENVIN1' yl.WESTIC PARTS K
TUBES. Write for helves. G 6 G GENUINE MAJESTIC
REFRIGERATOR A RADIO PARTS SERVICE. MOI
Dickens Avenue. Chicago. Illinois.

THE

INFINITE BAFFLE
BY

ACC

LURIE

Iligh

Pass
Low Pass

USES
Filter Units Net
Filter Unite Net

ea. $4.00
ea. $7.00

or $10.00 per set
COMMUNICATIONS CORPORATION

AMERICAN
1650 BROADWAY

NEW YORK. N. Y.

"Hem" SPECIAL *=¡e1
A highly efficient cotte

teacher using heavy arterially prepared
taxed
paper tape. having two
rows of perforations.
Write for Free folder Ai.
We are the originators of
this type instrument
tapes
!Instrument with
d
prepared by expert and
TELEPLEX CO.
u
opera course:
511.95. Without Oscillator. 72-16 CertWrds St., N. V.C.
1

On b,eodcost a, well os shortwme
fiequenc.es, in ony locobon, you Con

eliminate "man mode" static with

ALL -WAVE ANTENNA
CO.HISM WINS CO., 30 CHURCH' STREIT, NEW TOOK CITY
s
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WHY OIL -FILLED
CONDENSERS FOR SOUND
EQUIPMENT?
(Confinu, i ì rout

tau,,,

a time whets would watch pennies!
7-HERB
But the couple of pennies I 'saved' by using
was

low quality replacement parts for servicing proved

..

mighty expensive. Disgruntled customers
free
repeat calls
. loss of gaadtcill .
. these are
only a few of the results of my 'savings.'
Today I use only the fittest replacement parts
that money can buy. / hare found that I keep nt
customers longer, get a good portion of my business through recommendations and I don't lose
money on free repeat calls.
Yes sir! l standardize on CornellDubilier condensers. They're the 'tops.' I don't kid myself any
longer
know that the best is the cheapest in the
end."

c,a)

it

is switched on
takes many seconds for the
tubes to draw full current and in the meantime
the only load is essentially a power loss, which

reflect., too-high a resistance to furnish protection against excessive voltages during the
warming -up period. The resulting instantaneous
surges cause condensers to break down. Dykanol
condensers are designed to stand up under such
strain and should be used if a permanently
satisfactory job is to be done.

-I

HALVING CAPACITY MAY NOT DOUBLE
VOLTAGE CAPACITY!
Hitherto many Service Men have recognized

MORE THAN
TWENTY -SEVEN
YEARS
CORNELL -DUBILIER HAS BEEN THE WORLD'S
LARGEST EXCLUSIVE MANUFACTURER OF
FOR

CONDENSERS.

the need for higher-voltage condensers but have
found it impossible to install the usual high voltage types due to space limitations. Often,
therefore, 2 lower- voltage types have been connected in series under the assumption that,
though the capacity will be halved, the voltage
handling ability will be doubled.
This is a fallacy. Across 2 condensers in series
the voltage mill be distributed in accordance
with the ratio of their internal resistance.
For instance, let us assume that we connect
across 1,000 V. two 500 -V. condensers in series,
one of which has an internal resistance of 100
mess. while that of other is 900 megs. In series,
the total resistance will be 1,000 megs. But the
voltage across the condenser having a 900 -meg.
internal resistance will be 900 V. while the
other condenser will have to bear only a 100 V.
burden. Small wonder then that this practice
so often results in failures.

.'iced

major calamity involving far greater loss than
the mere replacement cost!
Yet in perhaps no other field is apparatus subject to such severe abuse. Sudden changes of
temperature, bound to result in transporting
1'.A. amplifiers from place to place during cold
weather, cause expansion and contraction of
wire -wound bleeder resistors. Occasionally these
are unable to stand the strain and the wire
breaks, leaving the bleeder open -circuited. When
the unfortunate operator gets to his location
and hooks up the appantus, too often when
the power is turned on a filter condenser "pops."
There is no time to make replacements: he is
out his time, the contract is lost and his personal
prestige has suffered a severe setback. Public
address amplifiers should always be equipped
with condensers able to stand up under any and

EQUIPMENT BUILDERS

today'

CORNELL - DUBILIER CORPORATION
1014 Hamilton Blvd.
So. Plainfield, N. J.

ROYAL

TYPEWRITER

FREE

To National Union

Servicemen

Union and the Royal Typewriter
Company have negotiated a plan to provide
free typewriters to National Union servicemen
A choice of either the Royal DeLuxe Model
(shown here) which lists for $64.50 or the
Royal Model O which lists for $54.50 may be
had with

-

NATIONAL UNION TUBES

a two -year period as follows:
1000 tubes plus $35.00 dealer deposit secures the

-purchased over

Ask your
jobber for

...

DeLuxe Model typewriter
Purchase of 850
tubes, plus $29.00 dealer deposit gets the Model
This is at the rate of only 8
O machine
to 10 tubes a week, purchased over the 2 -year
. Deposit asperiod-depending on model .
sures immediate delivery of typewriter . .
Offer good only in U. S. Send coupon below

...

n

e

w book-

let, "Your
P

B

ocket
ook

W h

a

t

About It."

for further details.

NATIONAL UNION RADIO CORPORATION
570

Lexington Ave., New York City

RC-537

National Union offers a complete line
of radio tubes in
glass, metal and Gtypes -thé outstanding favorites in the
radio service profess
sion.

Tell me how to get Royal Typewriter and other equipment t'ItEE.
Name

-

Address

City

State

n VELOTRON

-a

WATCH for the new P.A. radio tuner
really new and unusually fine "radio end" for
your amplifier-which will appear in one of
the forthcoming issues of RADIO -CRAFT. You
will need this unit fo complete your line -up of
"sound" equipment!

THE STATIC VELOCITY MICROPHONE
HIGHEST OUTPUT -53 dbl *NO HUM PICK -UP
1

VARIABLE FREQUENCY RESPONSE

-

JUNE RADIO-CRAFT will tell you how to
make an All -Wave Car -Radio Set, a Simplified
Carrier Interphone, a High -Power 6 -Tube
Portable Super., and a Service Man's A.F.
Oscillator!

137.4

National

all contingencies.
Speakers fields, which so often are connected
in series or across the power supply may become
disconnected, either as a result of a break in
the cable, or from inadvertently removing the
cable plug from the amplifier when the power is
on. This has the same effect as an open -circuited
bleeder and often the same disastrous results.
A few other examples where dykanol -type condensers should be employed are in sound -movie
amplifiers, transmitters, and receivers designed
for operation in tropical climates. In all apparatus where dependability, compactness and
a wide and conservative margin of safety are
desired, these new products should receive first
consideration.
This article has bee,, prepared front data supplied by courtesy of Cornet6óubilicr Corporation.

-

for complete catalog No.

MICA * DYKANOL * WET AND DRY ELECTROLYTIC
PAPER *

rdize
densers

P.A. DEMANDS ARE EXACTING
In l'ublic Address work, condenser failures
are not merely unfortunate -they constitute a

P.A. TECHNICIANS

I

;

Complete with shock absorber, ball swivel, detachable
cable connector, and eight feet of single conductor
shielded cable.
$20.00 list at all jobbers.
Send for descriptive catalog
material today.

II3Ii4I

R

LABORATORIES, INC.
Please Say That You Saw

It

itt RADIO-CRAFT

30 WEST 15th

ST.

NEW YORK CITY

for
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NEW USES FOR
SOUND EQUIPMENT
(Contirntcd from page 679)

That's only one of the advantages of the

TUNG -SOL CONSIGNMENT PLAN. No
outlay for an adequate stock of these high
quality tubes. No repeated investments
to keep that stock up to the minute.

Sell- collect your profit-then remit the

cost price. That's "velvet" -for you!
Tung -Sol performance means repeated,
full -profit sales. There are still desirable
locations for the appointment of reputable dealers ... who can qualify. Write
for the name of your nearest Tung-Sol
wholesaler.

TUNG-SOL
-'low radioatgeZ.
acme

TUNG -SOL LAMP WORKS, INC.
Radio Tube Division
NEWARK, N. J.

W. Studebaker, U. S. Commissioner of Education, in speaking before the F.C.C., recently,
for the Radio -Education Committee, to show
the .scope of the educational set -up, and its
increasing need for various radio facilities. To
quote: "The extent of the need for an adequate
number of channels for local educational broadcasting is indicated by the fact that there are
230,000 schools in the United States, employing
1
million teachers to instruct over 2M million
elementary and secondary school pupils, not to
mention 2 other great groups: (1) persons involved in higher education. and (2) the general
adult population. The school property of the
country is valued at more than 10 billion.
Approximately 3 billion dollars are expended
annually for education below the college level
1 can visualize a great variety of ways
in which school systems will make regular full time use of radio facilities in educational work,
and in the routine and administration of schools
.

Formerly
Sold
for
$15.00

VARIABLE
speed

induction type self -starting. In volt, 25 In till cycle. At'. ullh
speed control. Plug and cord. Steed range from :, w 910
ltl'MI. Can be installed In place of old- fasidmed, n.unlwinding speed motor. Also ideal for display turn 1.,ní
and
se
These General Electric M n;,
hundred other us.
Inc brand
b
new, in original factory cartons.
G.E. Electric Phonograph nador as de- i%

A .95
n

scribed

Ill,.

UNIVERSAL MOTOR
a95

V

10

1

AC and

C

Dolta

Shipping
Weight
J lbs.

important."

The principal of Oakmont School, Upper Darby,
l'a.. recently reported the use of U. S. Dept.
of the Interior (Office of Education) "Educational Radio Script" in "mock broadcasts" over
the school sound system to 20 classrooms.
Radio sets and phonographs, television and
talking pictures, and other realistic and concrete devices will play a major role in the
school of tomorrow. according to Dr. William H.
Bristow, speaking recently on "Visual Education' before the Maryland Parent-Teacher Congress at College Park, Maryland. The Doctor
points out that visual sensory aids (1) increase
initial learning. (2) effect economy of time in
learning, (3) increase permanence of learning
and (4) aid in teaching difficult principles:
substantially the same may be said for auditory
sensory aids. The radio man who makes it his
business to cuter to the needs peculiar to educational institutions, of which there are tens of
thousands in the United States, will find it
profitable.

12

WESTINGHOUSE

the possibilities of radio are innumerable

and extremely

Shipping Weight

Motors are
TIIFSE
Electric Co. They

manufactured by the tVestinghouse
are absolutely new. Ste,Ilicati,m.:

ILI'. operates on either A.C. or D.C., 110 volts. 5000
R.P.M. Rheostat can be used to vary speed. Height ;I'S".
info long. t'an
Length J%. width 1'i". Shaft t
1.30

be used to drive Sewing Machines, DModels, Bulling Lathe,
Polishing Head, Drills- Grindstones, etc., etc.

$2.95

MOTOR only

5195

MOTOR with Arbor and '4° Chuck

Add 25c for spehcie! pocking Ind moiling

w

S..1.

ere

MICROPHONE and RECEIVER

INTER-OFFICE

COMMUNICATION SYSTEMS
The rapidly -expanding use of person -to- person
communicators or "private- address" systems, as
described in the editorial in this issue of Radio Craft. has skyrocketed to proportions not realized by the average technician. /t is for this
reason that the forthcoming issue of this magazine will feature its newest developments

-in

FOR MEN WHO WANT

TO GET AHEAD
No man in the service field today should feel
secure in his present position. unless he has
acquired the necessary ability to cope with
intricate systems of coils, condensers, resistors. etc., found in present -day receivers.
Smart men are insuring their futures by

training NOW!

COMPLETE HOME STUDYTRAINING
FOR PROFESSIONAL SERVICEMEN
A complete, up -to -date course in Advanced

Radio Service and Public Address Work,
with or without Television. Terms as low as

monthly. Start anytime-take up to
years to finish. Write for details now.
$5

3

FREE!

In tereatinng illustrated
booklet complete in de.
tails regarding your future

your

post card rsfor
own copy today

INSTITUTE
RADIO SERVICE CM
Subsidiary of
Dept. RC -5,

3308 14th

St., N.W., Wash., D. C.

DO NOT FAIL

to read the important announcement which
appears on page 6ff of this issue. It is
important news to et ervnne who is in the
radio business.

a special PRIVATE-ADDRESS NUMBER.
One of the most interesting applications of
public -address principles has been in the rapid
development of a semi- private system of communication, by Bell Telephone Co., utilizing a
unit known as the "conference aid."
As shown in Fig. D. the device, comprising a
loudspeaker and vacuum -tube amplifier, is connected to the regular telephone instrument; at
the flip of a switch 75 to 100 people can listen -in.
To prevent the howl that would ordinarily
result due to feedback from the loudspeaker to
the transmitter or microphone in the handset.
a special "network" is installed in the subscriber
set to be used with the conference aid unit. This
network serves to equalize the transmission characteristics between the transmitter and the loudspeaker, and also to minimize disturbances of
large magnitude but of short duration which
would tend to build up to a continuous singing
condition. To reduce maintenance costs, the control switch has 3 positions-off, intermediate
and on. -that in the intermediate position serves

merely to keep the heater -type tube filaments
warm (and inoperative) and in readiness for
the third or full -heat (and operative) position.

MISCELLANEOUS APPLICATIONS
Several other items of interest occur to us,
in connection with sound apparatus, that may
be of interest to the reader. Massachusetts Memorial Hospital. Boston, Mass. -among other
modern hospitals -utilizes RCA public -address
equipment in the (4) operating rooms and
observation galleries. Speaking through the
microphone, the surgeon performing the operation can explain each step to the audience of
medical students assembled on the other side
of a glass partition.
Other RCA equipment installed in this hospital
comprises a 2- program centralized system making

Please Say That You Saie It in

RADIO -CRAFT

trills
Microphone and
especially for the U.

telephone headset outfit was built
S. Navy Aviation Corps.
Moltsr -Cabot Elc4ric Company constructed the
specifications.
outfit to Government
The outfit consists of a low - impedance carbon mieraphimo luansmltterl, securely fastened to a metal breastplate. and a set of heavy -duty. low -Impedance earphones.
A specially cotlstrueted switch on the bat* of the breastplate controls the microphone circuit. The earphones aro

The

U.S.N. Utah type. attached to adlastahlc headband.
Twenty -eight feet of very heavy weather and waterproof
e mdmtor cable is furnished. Current of not more than 10
cults should be used. A storage battery is the most saltsfactory current minds.
rdlhone and$
U. S. Na
Airplane -raw
Receiver as described ..... ..
....
Tbc snipping weight n 9 lbs.

4'96

WESTINGHOUSE

POWER GENERATOR
for
Manufactured

A.C. Electrical
Power

U.

S.

Sinnal Corps

119V. AC

200 Watt

from a Windmill, from
available
Waterpower,
from your Automobile.
from roar Motorcycle.
from your Bicycle. Foot pedals
tir
Handcrank

(for transportable Radio
Transmitters. S t r o n g
Floodlights, Advertising

Sign:);

do

51111

want In

operate AC Radio sets from 32 V. DC cafe
operate two generators u series to get '
two phase and three phase
.
etc., etc.
o
¿.
ceded to run generator.
There Are Over 25 Applications, such a ', tA.C. Dynalno
light from eight to ten 20 Watt 110 volt lamps. Short

"

Wave

Iii'.

for

t

trann,nittesupplying ng Ì1Ó "V. ACtt0Of
Ìt'atl,.
districts. Motor
Address
s.. Electric11Sirens
motor boatsoyachts.'etc
Lighting. etc., c
Aíá lxel2 to. Instruction Sheets. Generator,
bdescribed Including four replacement caron
rushes
Shipping weight la lbs.
Receiver

°áó>f( .90

All merchandise in original packages
never used. Money -back guarantee.

-

We will forward Shipments by Express Collect

if ,mjfle eat postage

is not

included.

WELLWORTH TRADING CO.
560 W. Washington Blvd., Dept.

RC -537,

Chicago, III.
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use of the radio pillows and audio doctor's call
agate m.

FREE!

\'k

According to a New York Times editorial, the
Far East has at last succumbed to the lure of
public -address apparatus. Increased traffic noises
made it. practically impossible for the voice of
one muezzin to be heard by his congregation of
over 5,000 people inside the mosque. The installation of loudspeakers in the minarets of the

HAMMARLUND

25th

YEAR

RADIO

CATALOG

r

mosque, however, enabled everyone to hear his
call to prayer.

pub-

The moss complete catalog
with special illustrations.
lished
drawings, curves and a complete
description of the famous 16 tube
"Super -Pro." Write Dept. RC-5 -37.
es

HAMMARLUND MFG. CO., INC.
524 -435

West 33rd Street, New York

SPECIAL

CONDENSER

t

OFFER

RADIO MEN!

TO

We want every radio man to prove conclusively to himself the many advantages to be found in ILLINOIS

DRY ELEITROLYTIC
Skilled engineering and

&

Perhaps the most ingenious application of
sound equipment is the reported effort of a mid west man to prevent being buried alive. according
to a quote in Operaditi s house -organ, The Sound
Advisor. A microphone -equipped coffin has been
purchased, and arrangements made to keep the
equipment in operating condition, once it has
been placed in the grave. for a period of a year:
the microphone connects to a loudspeaker system
located in the cemetery caretaker's cottage. It
would be relatively inexpensive to equip all the
new coffins in this cemetery with microphones
and utilize the existing loudspeaker system in
connection with them all.

l'Al'ER CONDENSERS.

of material: hove
been combined to produce a quality line of condensers
at lower cost. ALL ILLINOIS CONDENSERS are
designed to withstand temperature extremes, humidity
and eliminate costly
-servicing. Every ILLINOIS
CONDENSER is unconditionally guaranteed for a period
of one Scar! In order to hove their worth, we will for
a limited time only. send post -paid our standard small
size 8 MED. 600 peak voltage condenser, upon receipt
of your Jobber's name and address. and 13e in stamps
or coin to rover cost of handling. etc. Send for your
trial condenser ts,l.s ,,nd tr.,
ilh, -n.nrd r,l.,log
sheet and p, i...

699

DECIBEL TABLE IS GRATIS (1347)

}be finest

Technicians may secure in full magazine -page
size, and gratis, the db. table shown as Fig.
Q.357, pg. 675. Write on your business letterhead, enclose return postage, and address your

request to Radio -Craft.

3252 WEST NORTH

AVENUE

CHICAGO. ILLINOIS

CLASSIFIED ADVERTISEMENTS
Advertisements in this section are inserted at the
nit of twelve cents per word for each insertion- name. ihitials and address each count as one word.
Cash should accompany all classified advertisements unless placed by a recognized advertising
agency. No less than ten words are accepted.
Adverti dog Gtr the June. 1937. Issue should Ise
received not later than Wednesday, April T, 1937.

tells how to find gold. silver. buried treasure. Send ?
coin. Randall Laboratories, Rockefeller Building. Dept.
It. (9eveland. Ohin.
DOGS
TERRIERS: ALSO BULL L'UI'S. SHIP ANYWHERE.
Bob Tenn, Dallas. Texas.

77

MODEL

in
for the cost of
2 instruments
A 1" Oscillograph with wide range linear
sweep, and electronic sweep test oscillator all
combined in one unit. Send for Diagram.
Price to service engineers, F.O.B
9
e

49

Chicago, complete only

(1348)
A Treatise on Practical Wax Recording. Here
highly technical and substantially working
manual on the gentle art of making really fine
sound records on wax. The subheads are descriptive: Theory, Wax. Shaving Machine, Studio,
Mixing Booth, Monitoring, Recording Machine,
Routine, "Line Bumps," Sapphires. Priced at
50e, this 34 -pg. booklet, size 5tiÿ x 81/, ins., contains valuable information not previously available at any price.
is a

MODEL

820
9'5

TRIUMPH MFG. CO.
4021

W. Lake Street,

Chicago,

Please send catalog and FREE
Operate an Ostillr.araph."

data

on

Illinois
"How to

Address

Name

State

Advanced Disc Recording. This 20 -pg. booklet.
size 31,. x 6% ins., is an excellent companion to
the one, mentioned above, on wax recording.
Subheads: The Amplifier, Hum Level, Recording
Heads, The Turntable, Turntable Speeds, The
Lead Screw, Mounting the Lead Screw, Mounting
the Recording Arm, Types of Recording Material, "Dubbing," Playback of Recordings. Playback Needles, Inside to Out, Monitoring while
Recording, Volume Level and, Discussion. (Price,
10c.)

R. C. A.,
ELECTRIC
PHILCO, ZENITH and 25
Standard makes.
:II
different
son. soul
tee,t.' Write foe
-pt'ei,'1t -Bur
d serviceman's
clic
Recount
:licet. Do It

MODELLS Ñ CITTa (Sir

t,

Both booklets are available from Universal
Microphone Company. and may be obtained by
writing to the company directly, or care of
Radio-Craft.
1111111111111!
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OH, MAI THAT "'SUGGESTION' CONTEST" IS IN AGAIN

NEW GUIDE NOW READY!
Most complete volume control forts ever
assembled
in one book. Free with top
(showing sptr. number) of' one Eleetrati
volume control ea m
write rl Dept. RC5

E

_

ITS Varlok Bt. New 'York. N.Y.

EkinVW

g.

=

_
RADIO REPAIR CEMENT

"THE ORIGINAL SPEAKER CEMENT" old.
ratUsed for replacing speaker c
ccementing
aing a usmendin
tling, or torn cones. sealing
id
oils, lead. etc. Dries
loose tube bases. grid
fast.
d o Service Mn See oa ob ber.If be cannot supply you. rite us.
Lost price 50c for large bottle. Send
for FREE circular o1
plete line.
GENERAL CEMENT MFG. CO.
Radio Div., Rockford, Mines

djtents.

t' Pr ea yJá

year's award in this contest went to
Mr. Stanley E. Bialkowski, Wayne Alberta,
Canada. Will YOU win this year?
Unless you let us know what you want in
"our" magazine how can we give you what
you want? Remember, we are not mindreaders. So if you or your friends have any
ideas as to what in your opinion would
greatly improve RADIO-CRAFT, either in
appearance, method of presentation, or
subject matter, why, "lay on, MacDuff! ".

E
E

alus
m :vo

a

,

,,t high

:nlard embracing all phases of Radio. l'racti-.,I
training with modern equipment at New
nit and Chicane schools. Also Sperialrced
and Jingle Study l'ourses u ier "No
eon" plan. Catalog Dept. RT -37.
,

)

1

IniJingle

RCA INSTITUTES, Inc.

75 Var!ck St., New York

1154 Merchandise Mart, Chicago
Recognized Standard in Radio Instruction Since 1969.

B

April

Publications, Inc.,

30,
1937,
to
99 Hudson St.

except

.. efficient

...

compact

... economical.

B

Build this professional -appearing transmitter ... you'll get perfect performance.

E

B

Complete layout template AT -1 with
complete operating instructions
will be mailed for
JYI0'

E

STANDARD

employees

E

E
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Please Say That You Saw It in

$40

...

Radcraft

N. Y. C.

of Radcraft
Publications, Inc., is eligible. Here's a tip
that may help you win: note that RADIO CRAFT is designed to interest technicians
in every branch of radio!
It has been found that the original closing
date of the contest did not afford sufficient
time to many more distant readers and
therefore the closing date has been advanced, as above, to April.
Everyone,

IV'.t I.,-titmes offer

Merely write your suggestions
side of a single sheet of paper
for receipt at our offices not

OUTPUT FOR

transmitter that has EVERYTHING! Uses Crystal control ... 676 tube
Type 10 -825 or T -20
for oscillator
amplifier tubes ... Room for buffer stage
or R.F. for phone operation. It's stable

2 -YEAR SUBSCRIPTION
TO RADIO -CRAFT
Rules: There are no "strings" attached to

this contest.
on only one
and mail it,
later than

40 WATTS
A low -cost

WIN A

E

E

RADIO ENGINEERING

=_

Last

E
B
B
E
B

RADIO -CRAFT

í

The compact Oscillograph and linear sweep
using the 913 tube. which is ideal for public
address service and checking the audio
section of radio receivers. Price only 3

City

(1349)

BURIED TREASURE
"HOW TO FIND BURIED TREASURE. BID BOOK

WOBBULATOR

SOUND RECORDING LITERATURE

,

ILLINOIS CONDENSER COMPANY

OSCILLOGRAPH

25a{

TRANSFORMER
CORPORATION
850 BLACKHAWK

ST., CHICAGO

for
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THE RADIO "DOCTOR"!
Uo.ibned by A.

C.

Shauey -the result of years of endeavor to

achieve the production of the finest amplifiers that engineering
knowledge and human skill can build. The attainment of this
objective enables ACA to guarantee every one of its amplifiers

for FIVE YEARS.
This leadership has been attained by doing a real job- producing equipment which has won universal acceptance wherever
performance, quality and price are primary considerations.
Write for FREE Latest Catalog describing 96 Models and ask
for attractive discounts.
Mr. A. C. Shanty will gladly help you plan any type of P.A.
installation. Send complete details for free expert advice.

CO., of AMERICA

is

AMPLIFIED SOUND SYSTEMS

-6

37 WEST

and

12

VOLT MODELS

4oTH

STREET

NEW

Association.)

YORK CITY

"LISTEN" CIRCUIT
With the switching adjusted for No.

12

Volt Models

D.(. Colts

Mils

400
250
332
300
2v4
350
250
400
230
500
110 Volts A.C., 60
Cycles, 130 Watts

Cycles. 65 Watts

Motor driven mechanism provides ever dependable, fuol - proof results!
Provides Dual.Pmeered (110 volt AC) opera
pion also for only a few cents additional cost!
Permits use of I to s 750. 10.000 ohm field
roil dynamic speakers with 6.12 Volt amplifiersame speakers can al110 be used for AC operation!
Highly compact -only 51: a 4 a 3!'x in. tall

with filter.
Actually costs loss than limited usage 100
it 300 volt dynamotors!
IDEAL FOR AUTO -TRUCK NEON SIGNS
NEW. HIGHLY PROFITABLE INDUSTRY!
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STATION FREQUENCIES
We certainly must have some means for ad.
justing the I.F. circuit to permit at-will transmission and reception on any one of 3 frequencies
(we are presuming that our complete set -up will
employ 3 units for 3 -way communication).
Mr. A must have his frequency, Mr. B, his,
and Mr. C. his and each operator must be able
to tune his circuit to his own or to the other

-A

Write for FREE Literature!
CO.

York, N. Y.
-14R W.-BAT POWERNewDEVICES
STOR

23rd St..

:

frequencies.
In this design, the whole matter is made
simple by merely adding 2 separate I.F. trimmers to the control -grid circuit. and selecting
these trimmers and thus the desired operating
frequency by means of an additional 3-way.
single-pole switch, Sw.2.
2
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DELUXE

for really high- fidelity (for this type of instru-

contact,
the various connections for "radio" operation
remain in service- except in the No. 1 section
of the switch. Here we simply break the "B
plus" lead to the R.F. and mixer tubes, thus
throwing the input circuit out of operation.
The "B plus' connection to the 2nd -detector is
retained, and we may now pick up any signal
being transmitted from another unit at intermediate frequency. At. the same time, the green
pilot lights, indicating "communicator receive."
The A.C.. or D.C.. power line is used for
transmission and reception (other than radio)
purpose.. with the "B minus" side employed
as a return. and with the control -grid coil in
the
6C5
detector-oscillator circuit coupled
through a suitable capacity to the "hot" side
of the power line. This coupling condenser
thus brings the desired signal to the detector
(operating at or near 456 kc.) for reception. or
sends the modulated carrier generated in the
6C5 oscillating circuit into the line for reception by some other unit, depending on whether
the operator has switched for "send" (talk) or
"receive" (listen) operation.

Viele with Self- contained Filter
IDEAL FOR AUTO & SOUND
TRUCK AMPLIFIER SYSTEMS
Volt Models
Colts
Ttils
200
250
300
166
142
350
125
400
500
100
110 Volts A.C., 60

I11"11",

CARRIER INTERPHONE
(Continued fro. paye, 653)

POWER SUPPLIES

G
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HOW TO MAKE THE RADIO -CRAFT

STORAGE BATTERY OPERATED

D.V.

Radio Repair Man to family physician:
"While it is impossible to make a positive
diagnosis without extensive laboratory procedure,
my partner and I are agreed that your radio set
is probably suffering from a somewhat atypical
form of Smith's disease. You will note the
Jones -Brown syndrome of static and fading. We
do not as yet quite know the cause of this condition. The prognosis is guarded. Meanwhile a
complete rest will result in marked relief of the
symptoms. I will drop in to see it again tomorrow. We must watch this carefully. Five
dollars, please."
(From The Journal of the American Medical

-

THE "MICROPHONE"
The microphone may be. as we have suggested
here, simply the loudspeaker "in reverse." We
then have n "speaker -mike" (or transducer).
In general, a reproducer, if it is a sensitive,
high- quality one with reasonably high fidelity
characteristics, will do a surprisingly good job
as a mike. There are dynamics and P.M. types

on the market particularly designed for this
dual -service operation ; but the average speaker
may be thoroughly depended upon to give a
reasonably high output when used as a microphone and to retain, in microphone service, such
fidelity characteristics as it may have as a

reproducer.
This concludes the design considerations of
the system. In Part II, the actual construction
of the unit, including chassis drilling and forming details, and a cabinet design, will be given.
Well also tell you about the clock, shown in
Fig. A, that if desired may be used to automatically control the off-on operation, either as
radio program receiver or as a communicator,
of the instrument.
If you want to add the "privacy" feature of
headphone operation when desired, read the details in Part II.
Also in this Part are the instructions for
adding the crystal microphone, shown in Fig. A,

Please Say That You Saw It in
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ment) voice characteristics: the use of such a
"mike" is one of the features that contribute
to the "deluxe" design.
Operating voltages for checking the performance of the completed instrument are given.
as well as vitally- important information regarding reception of the other stations' signals when
operating on 3-phase power circuits, in Part II.
LIST OF PARTS
One Meissner antenna coil, type 2436, TRI ;
One Meissner R.F. coil, type 2437, TR2;
One Meissner oscillator coil, type 4243, TR3;
One Meissner ferrocart I.F. transformer, type
5742, 456 kc., TR4;
One Meissner R.F. choke, type 1995, R.F.C.;
One Meissner padding cond., type D -2500, C6;
One Meissner 3 -gang variable condenser. type
15117. C3, CIO, C7;
One Aerovox condenser, type PBS -2. 8 -16 mf..
C21, C22;
One Aerovox single -type condenser, type PBS-2.
4 mf.. C23;
Two Aerovox electrolytic condensers. type PR -25,
10 ref., Cl?, C19;
Seven Aerovox condensers, type 284, 0.05 -mf.,
CI, C2, C9, C8, C5. C16, C18;
Two Aerovox cond. type 284. 0.02 -mf.. C24. C25;
One Aerovox cond., type 284. 0.002 -mf., C-C;
One Aerovox condenser, type 284. 0.006 -mf., C20;
Four Aerovox condensers, type 284, 0.1 -mf., C4,
C12. C26. C27;
Two Aerovox mica condensers, type 1467. 250
mmf., C11, C15;
One Aerovox type 454 condenser, 0.1-mf.. C-C;
One Meissner dual trimmer. type 13278, C13,
C14;
One Continental Carbon resistor, >,_.W., 300
ohms, RI;
One Continental Carbon resistor, ?ï -W., 10.000
ohms. R2 ;
One Continental Carbon resistor, %-W.. 50.000
ohms, R3:
One Continental Carbon resistor, % -W.. 10,000
ohms, R4:
One Continental Carbon resistor. ?fa -W., 1 meg.,
R5

One Continental Carbon resistor, % -W., 10.000
ohms, R6;
One Continental Carbon resistor. 0. -mage, R7;
One Continental Carbon resistor, % -W., 2,000 to
5,000 ohms, Rs ;
One Continental Carbon resistor, bb -W., 50,000
ohms, RO:
One Continental Carbon resistor, V. -W., 600
ohms, R11:
*One octal -base ballast tube, type K -42 -D. R12;
One Electrad potentiometer, type 208. RIO and.

switch, Sw.3;

One Electrad poten. for tone control (optional) ;
One Centralab 3-way, 8-pole, 4 -gang switch,
Sw.1 :
One Centralab 3 -way single -pole switch. Sw.2;
*One open -circuit phone jack;
One Wright -DeCoster (or, illustrated unit) 5 -in.

electromagnetic or permanent -magnet dynamic
speaker;
One Kenyon output transformer to match TM;
One Wright -DeCoster (or, *illustrated unit) universal-output transformer. TR5;
'Seven 8 -prong moulded sockets. type R8;
*One antenna post assembly;
One Brush high-fidelity crystal phone, type A;
(Continued on page 701)
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NEW REMINGTON NOISELESS

PORTABLE!
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NEW P.A. SPEAKERS
FOR OUTDOORS
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(Continued from page 676)
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STRUCTURAL DETAILS
The composition of the tough and pliant

Famous Remington
Noiseless Portable that
in a whisper, only 10c a day, direct from
factory. Standard keyboard. Automatic ribbon
reverse. Variable line spacer and all the conveniences of the finest portable ever built. PLUS
speaks

the NOISELESS feature. Act now. Send coupon TODAY for details.
You don't RISK a Penny
We send you Remington Noiseless Portable for
10 days' free trial. if not satisfied, send it back.
We pay all shipping charges.
FREE Typing Course and Carrying Case
You will receive FREE a complete simplified
home course in Touch Typing. Also FREE, a
handsome, sturdy carrying case. No obligation.
Mail coupon for full details -NOW

Remington Rand Inc., Dept. 189-5
215 Fourth Ave.. New York, N.Y.
Tell me without obligation, how to get a new Remington Noiseless Portable, plus Free Typing Course
and Carrying Case, for 10e a day. Send Catalogue.
Name
Address
City
State

CAMERA BOOK

FREE!

Explains latest inventions, methods
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ing, for fun and

profits. Offers hundreds of amazing,
money-saving Bar gains in stil land
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Lmovie
eses, Films, etc. All
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CENTRAI. Camera Co (Est. f199)2303.Walash,Oeit.RC.
.

Chlap

PATENTS and

TRADE

MARKS

Protect your most valuable assets. Expert service.
Prompt attention. Write

LESTER L. SARGENT
1115 K

Ilcpistrrcd Patent Attorm
St., N. W.,
Washington, D. C.

HOW TO MAKE THE
RADIO -CRAFT DELUXE
CARRIER INTERPHONE
(Continued from page 700)
One model
less

stand;

17

crystal mike

(optional) head,

One connector (optional), type MC3M;
*One chassis connector (optional), type PC8M;
One Kenyon A.C.-D.C. filter choke, Ch.1;
*One speaker -type dial;
One Allied Radio Corp. basic chassis, 6 x 10 x
21fí

ins.:

One National Union or Raytheon 25A6 tube;
One National Union or Raytheon 25Z6 tube;

Two National Union or Raytheon 6C5 tubes;
One National Union or Raytheon type 6A8 tube;
One National Union or Raytheon type 61C7 tube;
One 12 -hr.
(15 -min. interval), self- starting
"Program control" electric clock movement
The names and addresses of manufacturers
will be supplied upon receipt of a stamped and
self- addressed envelope.

weatherproof diaphragm eliminates failures due
to the crystallization of the flexing portions of
the conventional brittle metal diaphragm. The
ribbon voice coil is made of extremely dense
quartz mineral possessing unusual strength and
rigidity with a minimum of weight. Being nonhygroscopic and having a negligible coefficient
of expansion, the voice coil is unaffected by
either moisture or excessive variations of temperature caused by the high power surges encountered in the operation of exponential units.
The air-column units consist of 2 sub- assemblies-11) the cone assembly, and (2) the magnet assembly-which are attached to each other
by a coupling ring, thus forming the complete

:r.

A'QCaUie
Famous Metallized Type Reaiss
tance Element.

speaker.
The parts of the cone assembly are assembled
on accurate jigs so that the voice coil is concentric with the formed collar on the chassis.
The magnet assembly is machined to fit accurately
into this collar, which serves as a single central
dowel, assuring that the air gap and the voice
coil must align.
One of the most important features incorporated in these air- column units is the use of
the new powerful permanent magnets. Nipermag should not be confused with other alloys
made in this country. This permanent -magnet
alloy with its unusually high value of coercive
force, is manufactured in the United States exclusively by one company. Nipermag permanent
magnets, as described in recent issues of Radio Craft. are used to obtain field intensities equal
to or greater than those obtained with electro
fields, and these high intensities are maintained

Fully insulated -no shorting,
Sealed throughout- impervious
to atmospheric effects.,

Enclosed positive contact -will
not break or become "open':
Small, sturdy. light in weight
Both RMA color coded and imp
printed with resistance valus
and wattage rating.
1/2 WATT. LI.t 17e, NET 100
1

2

INTERNATIONAL
RESISTANCE CO.
1101 N.

indefinitely.

The use of such permanent magnets in these

air -column units offers many advantages to the

P.A. man, as expensive and unreliable field
exciten are eliminated with a consequent saving
in installation expense. The reduction in wiring
expense is also a considerable item, since these
field pot -less loudspeakers require only 2 wires,
for the voice currents. There is a considerable
reduction in hum and the possibility of field
burn-outs is eliminated. The saving in electrical current which would be necessary to excite
the fields if they were electromagnets is also
a great talking point for the man selling P.A.
jobs, for either portable or permanent installations. The SU unit, for instance, would require
over 50 W. of electrical power continuously to
obtain the same results as are given by the
"magic magnet."
All the air -column speakers in the new line
are designed to prevent the entrance of dirt
and water to the working parts, and when
properly installed will give years of trouble -free
service under the most rigorous conditions.
Spun aluminum exponential horns are available for use with these air -column units. These
horns are removable from the speaker units. and
are demountable for ease of transportation. Ring
bolts are provided so that the assembled units
may be swung from overhead wires or ropes.
TYPES AND USES
Refer now to Fig. A ; numbers in parentheses
identify the respective models.
(1) The smallest of the air -column speakers
is known as the "FYA" model, which weighs
9 lbs. without the horn, and has a voice coil,
of 6 ohms impedance, I1r: ins. in dia. The FYA
unit is capable of handling a steady power input of 15 W., and surges of power up to 20 W.
The frequency response is substantially flat
from 100 to 6,000 cycles, which is a distinct
advance over the conventional type of horn unit.
The exponential horn for this model has an air
column length of 28 ins. and a bell diameter
of 24 ins. The horn as well as the speaker unit
is finished in neutral grey.
(2) The model "HWA" air-column unit is
the second largest size, weighing 26 lbs. without
the horn, and has a 6-ohm voice coil 21,4 ins. in
dia. This model will handle 25 W. of power
input continuously and 30 W. on peaks.
The HWA model has a higher efficiency than
the smaller model, and an improved frequency
response, which is substantially flat from 100
to 7,000 cycles.
Two sizes of exponential horns are available
(Continued on page 703)
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"BULLET"
DYNAMIC

MICROPHONES

EVERYBODY

WANTS ONE

,

,

,

EVERYBODY

CAN AFFORD ONE
The All- Purpose "Bullet" Dynamic Microphone is sweeping the 1937 market.
T. R. 3 Ncw Model "Bullet" .
smaller
than TR 2 but with relatively the same characteristics. List pria, any impedance ....$24.50.

-

...

T. R. 2 Standard Model "Bullet"
the
ultimate in dynamic microphone performance.
List price, any impedance
$39.50.

...

Write /or ciretlar "C" and technical data

TRANSDUCER CORPORATION
30 Rockefeller Plaza
New York, New York
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RADIO FANS'
lirio urselvea to a radio education for the price of
(toe per book). 'These boors will give You a good foundation towards the stud) of
radin. You'll be amazed at the wealth of information contained In them;-and you'll
wonder how we can sell them at the Lev price of Inc each. Each book contains 32
Pages written in simple, understandable language and profusely illustrated with circuit
diagrams and illustrations. That' are eat:emolly written for beginners hut are useful
review and reference boils for the of timers as well.
.

s

ALL ABOUT AERIALS
In simple. understandable language this book explains the theory underlying the various types of aerials; the inverted "L," the Doublet, the Double Doublet. etc. It
explains how noise -free reception can be obtained, how low -impedance transmission
lines work; wow transposed head -ins are used. It gives In detail the construction
of aerials suitable for long -wave broadcast reeeivers, for short -wave receivers. and
for all -wave receivers. The book Is written in simple style. Various typos of aerials
for the amateur transmitting station are explained, so you can understand 111em.

ALTERNATING CURRENT FOR BEGINNERS
This book contains everything to give the beginner a foothold in electricity and Radio.
Electric circuits are explained. Ohm's Law. one of the fundamental laws of radio. is
explained; the generation of alternating current; sine waves; the units -volts, amperes.
and watts are explained. Condensers. transformers. A.P. instruments. motors and generators -all these are thoroughly discussed. Housewiring systems, electrical appliances
and electric lamps.
Here are some of the practical experiments which you can perform at home. Simple
tests for differentiating between alternating and direct current; how to light a lamp by
induetlmG making a simple electric horn; demagnetizing a watch; testing motor
armatures; charging storage batteries from A.C. outlet; testing condensers with A.C.;
making A.C. electro magnets; frying eggs on a cake of lee; making simple A.C. motors
and many others.

HOW TO MAKE THE MOST POPULAR ALL -WAVE
1- and 2 -TUBE RECEIVERS

There has been a continuous demand right along for a low tiri ed bxk for the
radio experimenter. radio fan. radio Service Man, etc.. who wishes to build 1- and
2 -tube all-wave sets powerful enough to 0 perate a loudspeaker.
This book contains a number of excellent sets. some of which have appeared in
efully'
past issues of RADIO -CRAFT. These sets are not toys but have been
engineered They are not experiments. To mention only a few of the sets the following

give you an Idea.
Electrifying
The Megadyne -Tube l'entode Loudspeaker Set. by Hugo Gerusbark.
Set. by W. P. Chesney.
I -Tube Loud- speaker
How to Make
Alegadyne.
How To Slake a Simple 1 -Tube All -Wave Electric Set. by F. W. Marcia
To Build A Four -In -Two All-Wave Electric Set, by J. T. lternsley. and others.
tt IIII

1

How

HOW TO MAKE FOUR DOERLE SHORT WAVE SETS
have built the famous DOEItLE Short Wave Radio
Receivers. So insistent has been the demand for these receivers. as well as construe
Lion details. that this book has been specially published.
Contains EVERYTHING that has ever been printed on these famous receivers.
These are the famous seta that appeared In the following Issues of S110RT WAVE
palter C.
CRAFT: "A 2 -'tube Receiver that Reaches the 12.500 Milo Mark," by 1'.
Doerlo
3 -Tube 'Signal Gripper.'° by Walter
Doerle Mee.. 1931 -Jan., 1932).
1933).
C.
(July
Adapted
to
A.
Operation"
'2Tuber'
Doerte
1932E
(November
The Doerle
'The Doerle 3 -Tube 'signal -Gripper' Electrified." (August 19331 and
Goes 'Rand -Spread' " (May. 1934).
Due to a special arrangement with SHORT WAVE CRAFT, we present a complete
32 -page book with stiff covers, printed on an extra heavy grade of paler with numerms
this
illustrations. Nothing has been lelt out. Not only are all the DOEHLE sets in sets.
book. but an rv41 d r. over pack if you wish to electrify any of the DOERLE
1s
also dtscTll-I.

Literally thousands of radio fans

't

Send for our FREE circular listing
48 new 10c Publications
RADIO PUBLICATIONS
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How

Make

eivers.

T ube eR é
1All About Aerials, No.

No.

I

un enclosing

-53;

Set.
10e

toc

4

c' the price of

Each book contains 32 pages, profusely
illustrated with clear, self -explanatory
diagrams. It contains over 15,000 words
of clear legible type. It is an education
in itself and lays the ground -work for a
complete study of radio and electricity.

All-ave

Alternating Current for Beginners, No.

3

10e

each book

is 1(0. (U. S. Coln or U. S. Stamps acceptable.
Bonita are sent postpaid.
Send me also your FREE circular listing 4S pen
Li
Suc publications
i

If you do not think that this book is
worth the money asked for it, return it
within 24 hours and your money will be
instantly refunded.

Radio Publications
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ATLANTIC CITY
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(Continued from page 667)

of the tuning and volume range of any set placed
anywhere in the room. In many cases it is
necessary to have the receiver in the next
room. This will not offer a problem -simply
lengthen the 2-wire cable connecting the remote
control to the radio receiver.
Then, the remote control will be worth its
weight in gold to "announcer haters." When
you hear a "commercial" coming, reach out.
turn the volume control to the left and enjoy
peace and quiet. This can be done without leaving the old arm chair.

THE ELECTRICAL CIRCUIT
The diagram of Fig. 1 shows the simplicity of
the electrical circuit. Two tubes are used. one
is the 6AS pentagrid converter tube and the
other is the 25Z6 rectifier tube used in a half wave connection.
Due to the fact that all of the circuits involved
in the operation of the unit are working at
radio frequencies, adequate power supply filtration is obtained without the expense of iron -core
chokes and large values of filter capacity. The
power supply filter network thus consists of
only resistor R3, and condensera C7 and CS.
The circuit of the 6AS is conventional. with
the triode section used as the oscillator and the
pentode section used as the modulator or mixer
tube. Note that the volume control is of the
combination type. although a simple form of
potentiometer. R5. i+ used. When the volume is
reduced the bias on the control -grid of the
pentode section is increased and the primary
of the antenna transformer is shorted. An old,
but effective means of volume control.
This remote control can be used with any type
of receiver either T.R.F. or superhet.. and due
to the inclusion of the extra 2 tuned circuits,
plus the conversion gain of the pentode section
one can expect an improvement in the performance of the receiver. Generally this improvement will be noted in a slight increase in sensitivity and sharper tuning. There should be no
loss in volume and sharpness in tuning, if the
unit is properly adjusted and installed.

It is not necessary to make any internal connections to the radio set when the remote control unit is used. as. it is self powered. This is a
very important feature, as the average radio
set is designed with a power supply adequate
only for its own needs. and the addition of
extra tubes with the resultant increase in the
filament and plate current drain may cause the
receiver to overheat or change the plate voltages
on the tubes. In many of the present -day receivers a change in the applied plate voltages
can cause the circuits to become detuned. Thus.
necessitating a re- alignment job that would take
time and if the set is of the multi -band type
expensive test equipment may be necessary.
OPERATING INSTRUCTIONS
After all of the connections are made and
to Fig. 1. and the bottom
cover-plate attached to the chassis (to prevent
radiation from the wiring), and the tubes placed
in their respective sockets, run 2 wires. in the
form of a twisted pair. from the radio set to
be controlled to the remote control unit. Connect
one end of one wire to the antenna post and
the other wire at this end to the ground post
of the receiver. The remote free ends of this
2 -wire cable are connected as follows.
If the radio receiver has a low-impedance
antenna primary, connect the wire from the
antenna post of the receiver to the white lead
of the adapter. Connect the ground wire from
the receiver to the black lead. Leave the green
lend of the remote control unit unconnected.
If the radio receiver has a high -impedance
primary, connect the antenna wire from the
set to the green lead and the ground wire to
the white and black leads. If impedance is
unknown try both connections for beat results.
The external antenna formerly connected to
the radio receiver is now connected to the
antenna post of the remote control and the
ground lead is connected to the ground pout.
Plug in the power cord to a convenient receptacle
and turn the unit on by rotating the volume
control knob to the right. Turn on the radio
receiver and tune to the low- frequency end of
the tuning range (broadcast band) where no
local station is being received. Set the volume
checked according

Name
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control of the receiver to the loudest comfortable
volume.

USE

With the volume control on the remote unit
turned well up tune in a station by means of
the selector knob on top of the unit. Select a
station near the high -frequency end of the scale
(lowest wavelength). Adjust the 2 compensators,
CIA, C2A, on the remote-control tuning condensers by means of a screwdriver inserted
through the 2 holes in the side of the chassis.
Adjust for maximum volume. Then tune in a
station at the low- frequency end of the band
and adjust the gadder condenser, C11 through
the single hole which is in the rear of the tuning
condenser compensators. This setting should be
made for maximum volume. Recheck the tuning
condenser compensators at the high -frequency
end and the unit is ready for operation.
If these adjustments are properly made the
remote -control tuner should cover the broadcast
band from end to end. No trouble should be
experienced from interference from stations
picked -up directly by the receiver if a good spot
is selected for the fixed position of the receiver
tuning dial. If a strong local station is located
close enough to this selected setting there may
be a whistle or birdie when tuning weaker stations on the remote control. These can be cured
to a great degree by adjusting the compensator
in the top of the round shield located near the
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LIST OF PARTS

Kit Components
Meissner output I.F. transformer, L3;
Meissner I.T.F. with C10, 3 -S0 mmf.;
Meissner antenna -oscillator coil, Ll -L2;
2 -gang tuning condenser (with trimmers),

One
One
One
One

Two small bar knobs;
One isolantite padding condenser,
mmf., C11;

-8"

List Price Complete
with Speaker

$8.36
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WRIGHT - DECOSTER, Inc.
University Ave.
Dept.: M. Simons

St. Paul, Minnesota
8,
Son Co., New York
Cable Address: "Simontrice"
Canadian Office:
Wrioht- OeCoster, Inc.
Guelph, Ontario
2251
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Miscellaneous Components
One resistor, 500 ohms. 14 -W., RI:
One resistor, 50,000 ohms, oft -W., R2;
One resistor, 20,000 ohms, 1 W., R3;
One resistor. 30,000 ohms,, -W., R4;
One mica condenser, 0.002 -mf., CI:
One mica condenser, 100 mmf., C4;
One paper condenser, 0.1 -mf., 200 V., C5;
Three paper condensers, 0.1 -mf., 400 V., C6,
C9, C12;
One electrolytic filter condenser, dual- section.
4-4 mf., C7, CS;
One power cord, with plug, 290 ohms;
One metal-tube grid shield;
One metal -tube grid clip ;
Six lengths of colored hookup wire for all connections;
One lacquered steel base plate;
This article has been, prepared front data sup pticd by courtesy of SM.'%sxu, r Manufacturing Co.
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The above model icombination of our
new automobile speaker rtabinet. and the
model 682
Nokoil speaker which requires no field current, thereby eliminating
any drain on the battery.
Those who know the quality of the Nokoil
Reproducer can well imagine the performance the model 836 is capable of giving.
The steel cabinet has a single stud attached to it. so that the cabinet carries the
speaker. This does away with the old type
method of drilling a hole in the pole piece
of the speaker, making it carry the entire
load, which often forces the pole piece off
center. In the bottom of the cabinet, holed
are provided so it may be base mounted
when desired.

Two octal S -prong metal tube sockets, for V1, V2,

GILT TIP
FERRULE

2

Most Popular Auto Speaker

25,000

One 8- terminal tie lug:
One 3-lug terminal strip;
One 2-lug terminal strip;
One % -in. rubber grommet;
One % -in. rubber grommet;

RED PARA
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mmf., CI, C2;

360

One selector dial plate and escutcheon;
One volume control and power switch,
ohms, R5 -Sw.1 ;
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NEW P.A. SPEAKERS FOR
OUTDOORS
(Co ntin iacd

from page 701)

for this model, the HU with

a bell

diameter of

air -column length of 20 ins., and
the SW horn with a bell diameter of 32 ins. and
an air-column length of 30 ins. The SW horn
is preferable for outdoor installations.
(3) The model "SUA" air -column speaker is
the largest and most powerful of the air -column
series and is believed to be the most efficient
reproducer ever manufactured for commercial
use. This model is the ultimate in exponential
speakers, with an exceptionally flat response up
to 5,000 cycles. The model SUA, as shown in
the close -up of the driving unit, Fig. B. has a
6-ohm voice coil 31/, ins. in dia.. and is capable
of handling 80 W. of audio power continuously
with peak surges of 40 W. Both the HU and the
SW exponential horns will fit this model, but
the SW horn is recommended for all applications.
Our Information Bureau milt gladly supply
manufacturers' names and addresses of any Reels
mentioned ht RADIO- CRAFT. Please enclose
stamped return envelope.
24 ins. and an
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Radio Receivers and Sound Amplifiers .
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IHORDARSON
60 Watt 6L6 Amplifier

BOOK REVIEWS
11111111111

H I I I I 11111111111111111111111111111111111111111111111111
I I II I

I II

II

I

ADVERTISERS' INDEX

FUNDAMENTALS OF INSTRUMENTATION.
by M. F. Behar. Published by Instruments Publishing Co. Size 6 x 91/2 ins.. 109 pages. Price.
White not strictly a book for the radio man,
this little volume contains such a world of data
on measurements as applied to electrical circuits
and mechanisms that it is being included in this
review, for those radio men who are interested
in the measurement side of the industry.
The book is divided into four parts -a general
description of industrial instruments-properties
and characteristics of industrial instruments
performance of automatic cont rollers-and a
general description of how the instrument department of an industrial organization should be
set up and run.
It is a fine reference for anyone associated with
measurements as applied to industry- whether
it is a radio or other plant.
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will be intensely interesting, if only from the
standpoint of brushing up on fundamentals.
Professor Bragg has covered a diversified field
in a style of writing which makes the volume
both enjoyable reading and yet exact in details
and descriptions. All treatments have been made
in an entirely non- mathematical way.
The book covers such subjects as -what is
electricity-how electricity travels -motors and
dynamos-our electrical supply -telegraphs and

telephones- oscillating electrical circuits-etc.
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Portable

Tube

Tester. Counter

model tube testers also

available.

THE RADIO TUBE
"STETHOSCOPE,"
an R -T -L feature, provides an audible check on
tube noises caused by
loose elements and intermittent shorts. Let
your customer listen to the
earphone while you watch the
neon. He hears the noise
while you see it. Easily the hit
of the year in advanced tube
selling. Just one of fifteen
R -T -L advantages.
THE RADIOTECHNIC LABORATORY
1328 Sherman Ave. Deets RC Evanston, III.
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ELECTRON TUBES IN INDUSTRY, by Keith
Benny. Published by McGraw -Hill Book Co.,
1937. Size 61/4 x 9s/.s ins.. 539 pages. Price, $5.00.
Second Edition.
The new edition of this well -known volume is
even more complete than its predecessor. covering practically all phases of V.T. applications
both as complete units and in conjunction with
mechanical contrivances of divers types.
The book is divided into 7 chapters covering
the fundamentals of electronic tube circuits,
thermionic tubes, vacuum -tube amplifiers. gaseous
triodes, light -sensitive tubes. applications of
light- sensitive tubes, rectifiers. cathode-ray tubes,
and miscellaneous tubes and circuits.
The author has endeavored to cover the very
wide field without omitting important facts, yet
with a minimum of mathematical or otherwise
heavy descriptions.
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Tube
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COMMUNICATION ENGINEERING, by William L. Everitt. Published by McGraw-Hill Book
Co.. 1937. Size 0V. x 9% ins., 727 pages. Price.
$5.00.

This is also a second revised and enlarged ediup -to-date, treatments on the
theory and practice of electrical communication.
Many new subjects have been added including a
new chapter on equalizers; a new description of
electromagnetic coupling; the treatment of class
If and class C amplifiers is revised; new data
on frequency and phase modulation. plus new
information on detection and cross modulation
and higher-order modulation effects; and a completely re- written chapter on radiation, antenna
arrays.
This book is a standard work for the engineer's
library and every advanced technician should
have one for reference purposes.

tion-bringing

.......686

700
Ern

r9

6n1

r

Corporation

Bruno Laboratories
The Brush Development Co

C

Central Radios Comparo'
Central liadlo Laborearle
Classtfied Section
Continental Carbon. Inc
Cornell -UUbIHrr Corp
Cornish
Ire Company

1.16

School

CoyneCoyneElectricalIectrtrlrat

641

D

Diathermy Co. of America

696

E

Inc

699
654

Institute
G

(i &

O Genuine. Niftiest lc Berrie. & Radio
Pans Service
..
691;
General Cement Mfg. Co
6119
General Electric Compare'
Reck Corer
.

-

Guldentone

Radio Company
Grenpark tbmpany

684

-0:;

H

Ilammarlund Mts. Company
iIygrade- Sylvania Corp

699

Bst

Condenser

International Resistance

699
îU1

Kenyon

683

Transformer Co., Klee
Knickerbocker

Hotel

"92

Lancaster, Al twine & Rommel
Linsvhs Engineering School

Melosar Mfg. Company
Slrtal Cast l'rdurle Co

7112

684

M

$2.00.

The technician often encounters words in his
studies which cannot be found or properly delined in ordinary dictionaries and encyclopedias.
It is for this reason that this handy book has
been prepared.
It contains all the words which are used in
text books of mechanical, electrical. radio, and
physical subjects- a useful volume.
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DICTIONARY OF TECHNICAL TERMS by F.
S. Crispin. Published by The Bruce Publishing
Co.. 1936. Size 51/2 x 7% ins.. 270 pages. Price.

i

8

faelory.

THORDARSON ELECTRIC MFG. CO.

694
696
685
690
700

....

I''rp ....

Corporation
l'o. of :Uneriea

Sound

Elnlrad,

ELECTRICITY, by W. L: Bragg. Published by
The MacMillan Co., 1936. Size, 6 x 8% ins., 272
pages. Price, $4.00.
Even advanced technicians will find that the
material enclosed within the covers of this book
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COMPLETELY WIRED or
FOUNDATION UNIT
Power and quality. Four 6L6's
in push -pull parallel. No grid
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accuracy. we cannot guarantee against the
possibility of an occasional change or omission in the preparation of this index.)
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