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This forthcoming issue of RADIO-CRAFT instead of
being called the CAR-RADIO NUMBER will be known as
the PRIVATE-ADDRESS NUMBER and will feature this
new application of radio equipment. The issue will con-
tain, for instance, one arficle that alone is worth a yaar's
subscription—namely, complete constructional details of
an inexpensive carrier communicator for talking back and
forth (between offices, etc.), over the electric light lines,
WITHOUT STRINGING WIRES BETWEEN STATIONS!

In addition to telling you all about the many types of
inter-office phone systems now available this June issue (on
the newsstands May ) will give you constructional details
and practical information regardying the newest develop-
ments in the car-radio field.
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GET MY LESSON ON
“TYPES OF RADIO
TUBES” FREE

Do you want proof that my
training gives you facts you
must know to master Radiol
Then get my Lesson, “Types
of Radio and Electronic Tubes ;
How They Operate.” It tells
how and why Tubes werk, ex-
plains eathodes, xrids, plates,
extra grids, ete. Describes op-
eration of all types of Radio
and Television tubes including
duplex, eathode ray, acorn and
new “beam” tu — prongs
numbering system—new 1.M.A,
tube numberinZ system, etec.
More than 60 illustrations, in-
cluding special photos showing
assembly of metal and glass
tubes and cut-away drawings
showing detaiis of various
glass and metal tubes. Get this
Lesson FREE. No obligation.
JUST MAIL COUPON.
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| WILL TRAIN YOU AT HOME

IN SPARE TIME FOR A

TELLS HOW

I:REE BonK MAIL COUPON

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 moncy to become a Radio
Expert.

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

Radio broadeasting stations empiloy 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 Jjobs with Radio jobbers, manufacturers and deal-
ers, as much as $30, $50, $75 a week, Many Radio Experts
operate their own full time or part time Radio sales and
service businesses. Rudio manufacturers and Jobbe_rs enm-
ploy 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., commereial Radio, and loud speaker systems are
newer fields offering good opportunities now and for the
future. Television promises to open many rood jobs moon.
Men 1 have trained are holding good jobs in these branches
of Radio. Read their statements. Mail the coupon.

There’s a Real Future in Radio
for Well Trained Men

Radio already fives good jobs to more than 300,000 pecple.
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 inerease of more than 60% over 1935. Over a
million Auto Radios were sold, a big increase over 1936.
24,000,000 homes now have one or more Radio sets, and
more than 4,000,000 autos are Radic equipped. Fvery year
millions of these sets o out of date and are replaced with
newer models. More millions need servicing. new tubes, re-
pairs, ete. A few hundred $30. $50. $76 a week jobs have
grown to thousands in 20 years. And Radio is still a new
industry—growing fast!

Many Make $5, $10, $15 a Week Extra
in Spare Time While Learning

Practically every neighborhood needs a sood spare time
serviceman. The day you enroll | start sending you Extra
Money Job Sheets. They show you how to de Radiu repair
jobs that you ecan 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 follows My training
is famous as ‘“‘the Course that pays for itself.”

I Give You Practical Experience

My_Coursg is. not all book training. I send you special
Radio equipment and show yon how to conduct experis

J. E. SMITH, President, Dept. 7EX
National Radio Institute. Washington, D, C,
Dear Mr. Smith: Without obligation, send me

€ in spare time. (Please wrlte plalnly
I am particularly interested In the branch of Radlo checked helow

[7 Radlo Service Businesa of My Own [
Spare Time Radlo Service Work
Retall Sules of Radlo Sets and EauiPment 8
Service Expert for Retall Stores O

Br ink Station O
Televislon Htation Operator
Loud Speaker Sysiems, Installation and Setvice

tatushencees

e Sample Tesson and your free bool
:Ibnul share tme and full (me Radlo opvormnltles and how I can traln for them af

GOOD RADIO JO

menta and build circuits which iilustrute
prineiples used in modern Radio reccivers. broadecast

stations and loud speaker installations.

important

yout

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

I am so sure that I ean train you successfully that
I agree in writing to refund every penny you pay me
if you are not sutisfied with my l.casons and Instrue-
tion 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 Rewarda
in Radiv.”” 1t’s free to any fellow over 16 years old.
It describes Radios spare time und full time oppor-
tunities and those coming in Television; tells about
my Training in Radio and Television ; shows you actual
letters from men 1 have trained, tellink what they
are doing and earning. Find out what Radio offera
YOU! MAIL THE COUPON in an envelope, or paste

it on a penny post card—NOW!

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

MAIL
COUPON

Now /

Ship Radio  Operator
Aviation Radle Operator

Auto Radio Instatlation and Service
Designing and Constructing Tesling Fuaulpment

[ service Expert with Radio Factory

Commercial Radio Station Operalor
All-around Servicing Expert

(If you have not decided which branch you prefer—mail coupon now, for information to help vou decide.)

Gocaon s e AGE
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THAT GOES FOR THESE
RIDER BOOKS TOO!

Servicing Superheferodynes
Changes, changes, changes!
That has been the history of
the superheteradyne circuit.
Mmoke repairs quickly by an-
alyzing the different ports of
the :ir:uirzauickly. Rider shows
you how. 288 pp. pro-

fusely ill. Price . . . sloo

Servicing Receivers By
Means of Resistance
Measurement
Tells how to toke guess-wark
out af servicing by wsing on
ohmmeter. This method is in
line with continuity date being
furnished by set nanuface
turers. 203 pp. 93 ill. ¢ 100

Price 1304 b8

The Cathede-Ray Tube
al Wark

With introduction of new,
cheaper Cathode-Roy Tubes,
this book is even more indis-
pensable for its complete
procticol information on Oscil-
lographs, etc. 336 pp.

450 il. Price 5250

Aligning Philco Receivers
This new book Ppresents ou-
thentic and complete instruc-
tions for fast and occurate
olignment operotion on ANY
Ph"r:n rec:iver. Eve;z trimmer
is located for you. 1

pp. Hord Cover. Only $ 100

“AN HOUR A DAY WITH RIDER” BOOKS

ON RESONANCE AND ALIGNMENT
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YOU PAY FOR TH

; e

EVEN IF YOU DON’T HAVE THEM!

If you're trying to service today's complicated radios without complete
service information—if you're wasting time running to your jobber ta
vse his manuals—if you're taking chances with lote deliveries of
repair work which might not "'stay repaired”—you are paying o high
price in time ond money for "getting along” without & complete sel
of Rider Manuals. It's actually costing you money NOT to have them §
Compare the cohtents of Rider Manuals page for page, manuvfacturer for manvfacturer,
set for set. See the completeness of this great work with its service information onm

over 350 different mokes of receivers—7,970 pages chock-full of pertinent data o»
the greatest number of sets ever compiled under one title.

Because it is complete—because it is a time and labor saver—becausk it increases
the profits of the serviceman—over one hundred and thirty thousand velumes of
Rider Manuals are now in use in all parts 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.

S0, why not order that missing volume from your jobber todoy!

VOLUME VII

Published but o few months age,
Rider Monual Yolume VYl is already

Intormation on
sets of 105

A cleor, easily understood explonotion of what

hoppens when o circuit is tuned to resonance. You Masufacturers in its third printing. Never has ony e
need this! 96 pp. 48 explonotory figures . . 60¢ volume been received as -enthusiastie
ON AUTOMATIC VOLUME CONTROL cally. Never have we been colled L]
In Ridee's pecsonalized style. Chock.full of informo- vpon to produce such quantities of a new volume
tion to make your AVC work easier—more profitable. . .
96 pp. 65 il Hord covers . . . . . . .. .. 060c in such a short time. Better get yours today. [ 3

ON D.C VOLTAGE DISTRIBUTION IN RADIO RECEIVERS
Theory ond proctice of d-c voltoges-—how they
ore led through vorious types of networks to the
tube elements—calculation of resistdnces, efc, etc.
94 pp. 69 ill. Hord covers 60¢

Vol. VIl...1600 PAGES...$10.00...Covering 1936-37
Vol. VI..$7.50 ...1935.38 Vol ll . $7.50...1932-3)
Vol. ¥V ...7.50...1934.35 Vol Il...4.50...1931-32
Vol. IV...7.50...1933.34 vol.l...7.50...1920-31

ORDER TODAY!

ON ALTERNATING CURRENTS IN RADIO RECEIVERS

Explanction of behovior of rodio frequency ond
other currents in receivers. Oul in Morch . . 60¢

JOHN F. RIDER, Publisher, 1440 BROADWAY, NEW YORK CITY

Please Say That You Saw It tn Rap1o-CRart




o -

Radio

SERVICE MaN - DEALER . RADIOTRICIAN

(raft

““Takes the Resistance out of Radio "’
l““|||||||||||||||ll||||ll"lllllllllllllllll|l|||l||||lllllHllllllllllllllllllllllllllllIIIHIIIIIIIII"lllllllllllllllll||||ll|||||||||||l|||||"|||||l|||||||||||||||||||||||||||l||Illl"lll||||||||||||||||||||||||||||||||llll||||||||l||||ll||l|ll||||||"lllllll"“lllllllllllllll"lllllll“"“llllllmll

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

HUGO GERNSBACK, Editor

Yol, ¥il, Ne. I, May 1937
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PRIVATE-ADDRESS BOOM

An Editorial by HUGO GERNSBACK

the days of the crystal detecter, is now staging an-

other 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. Subse-
quently, we had a good-sized boom when the enclesed 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 tre-
mendous amount of business and is today one of the most im-
portant branches of the radio industry.

Public Address now is splitting itself into another industry
which for want of a better term 1 designate as “Private Ad-
dress,” 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 an-
other, 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 semi-
personal 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 Electrics, 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
voicc 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
country.

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 t{l’e 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 audioc communication.
All systems up to that time found it necessary to employ
expensive as well as heavy and cumbersceme cables. Holes
had to be drilled through walls, and the cables were of un-
sightly bulk making it difficult to hide or disguise them.

H ISTORY which has repeated itself in radio ever since
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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 speak-
ing. 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, where-
upon 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 de-
partment, 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
booen. The cost of the instruments is negligible if you consid-
er 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 summon-
ing 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 radioc before we
get much older. At the present time, the system quite proper-
ly is private. That is, the radio-frequency currents do not
pass through the electric meter on the premises, go 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 pri-
vate-address system.

It is of interest technically, that the loudspeaker is now
also the microphone. In other words, the modern private-ad-
dress system has no separate microphone, but the loudspeak-
er 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 manu-
facturers has also gone into the new business. Service Men
particularly will be reaping a harvest in this new boom.
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The appearance of the “amplifying tube' stamp.

COMMEMORATES
TUBE INVENTOR

N A postage stamp released

| Jast month, the Austrian

governmentcommemorates

the work of a little-known Austrian in-

ventor 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

NTERNATIONAL broad-

I casting of classroom lec-
tures—the first time uni-

versity 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.

P.A. AND RADIO
AS FLOOD AIDS

N the recent devastating

I floods of the Ohio and

Mississippi Rivers and the

subsequent clean-up, electronic devices

in the form of public-address equip-

ment and radio—broadcasting, amateur,

army and commercial—played import-

ant parts in relieving distress, obtain-

ing supplies, locating floed victims,
warning of danger, ete.

Amateur communication was con-
sidered so important that the F.C.C,, in
Washington, ordered all amateur com-
munication to be curtailed to actual
relief work in the affected areas, in
order to prevent interference with im-
portant messages.

Broadcast stations in the flood dis-
tricts, 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 drink-
ing water conditions and in telling the
remainder of the country of the condi-
tions 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 use-
ful in maintaining order in traffic con-
gestions 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, par-
ticularly 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 elec-
tronic equipment can, perhaps, only be
appreciated under such trying condi-
tions as those just passed through in
the mid-west.

"
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TELEVISION
THIS MONTH

T was pointed out, last

I month in Wireless Retailer

and Broadcaster, an Eng-

lish trade magazine, that if the full

facilities of the Marconi-E.M.I. tele-

vision transmitter in London were

taken advantage of, 2,000,000 homes

could be supplied with television re-

ception, This figure is based on the serv-

ice area of the Marconi-E.M.1. trans-
mitter 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 Les 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 follow-
ing the abdication of King Edward,
Westminster Abbey authorities have re-
fused the B.B.C. permission te install
television apparatus in the Abbey for
the purpose of radiating the full corona-
tion 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 tele-
vision are the reports being published
by the Electrical Division of the Burean
of Foreign and Doniestic 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
years away!

Three flood views—as seen by radio men. Left.
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WLW men with a pack transmitter; center, WBBM temporary headquarters; right,

flooded streets of Louisville.
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IN REVIEW

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

MU s e nnnene o nsne and presenfs a review Of ‘”’IOSE items WhiCh inferesi' a".

P.A. SYSTEM BROAD-
CASTS SPANKINGS

ARENTS of the pupils of

PSt. 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!

RADIO BALLOON
MEASURES CLOUD
THICKNESS

HE NATIONAL BU-
TREAU OF STANDARDS
announced a new instru-
ment designed to increase safety in
aviation, last month. It is a new device
which enables men on the ground to
learn the height of clouds, their thick-
ness and the altitude to which an air-
plane must climb to “come out on top”
in the terminology of pilots. In addi-
tion, by means of directional receiving
aerials, it is possible to tell the direc-
tion and strength of wind at different
heights, as the balloon ascends.

The “works” consists of a tiny 3-tube
transmitter and photoelectric cell which
is attached to a small free balloon. A
barometrically-controlled commutator
switches the signals from temperature
to humidity alternately. This latter de-
vice is a distinet improvement over
previous (motor-driven) switches in
that no battery is needed to actuate it.
The entire transmitter, PE. cell unit,
commutator switch and batteries weigh
less than 2 lbs.

The PE. cloud measurer opened up for inspection.

RADIO-CRAFT for MAY,

An artist's conception of the new WGY studio building which will be built this spring.

S.-W. RECEIVER
CAUSES ARREST

NE day last month, a

0 truckload of gendarmes

backed up to the home

of J. 8. Jordon in Tokyo, Japan, and

dragged him off to jail. Mr. Jordon, an

employvee of the Standard Oil Co. of

Yokohama, was charged with possessing

a short-wave transmitter without hav-
ing an official permit.

The Jordons’ home was then thorough-
ly scarched for the offending device and
after questioning, Jordon was released.

It seems that the police had been
suspecting that some foreigner was
communicating with “a certain coun-
try” by short-wave radio. Mrs. Jordon
in a recent visit to the U. S. had brought
hack a fine radio receiver and the
authorities had suspected that messages
were being transmitted on it.

Question: When is a receiver not a
transmitter?

NO SETS IN
OSHKOSH?

F one could believe an old
I ordinance in the city of
Oshkosh, Wisconsin, which
was dug up last month by an attorney
working on a WPA project, there are
officially no radio reccivers in that city.
The city ordinance which was passed
in 1922 “for the protection of life and
property” provides that—*no firm, per-
son, or corporation within the city shall
erect a radio set without having a per-
mit from the city electrical inspector.”
The ordinance has long since been
forgotten by everyone except the elec-
trical inspector who never tried to en-
force it. “An examination of ordinances
since 1922 has failed to show that it was
repealed,” the WPA attorney said.
Theoretically, every citizen of Osh-
kosh who owns a radio set is liable to a
fine of $10 to $50, or imprisonment of
not longer than 90 days!

1937

BROADCAST
SHORTS

TATION WGY announced

S last month that a new

studio home will be built

early in the spring, The new structure
will be 2 stories high and will be of
gray stone finish with glass blocks on
the front and two ends. The building
will contain 5 studios including one
which will be 2 stories high and
equipped with a halcony for spectators.

One of the ultimate results of Presi-
dent Roosevelt’s veorganization of Fed-
eral departments will be the abolition
of the Federal Communications Com-
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
introduce a bill to bar newspapers from
owning radio stations. He said the pur-
pose was to prevent monopoly of the
channels of public information. Over
150 =tations 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, regis-
tered in favor of changing the present
2-to-1 ratio of adjacent-channel signals,
in order that receivers of lower selec-
tivity and, therefore, better frequency-
response may be used.

In rebuilding the German Embassy in
London, a report circulated in official
cireles that the Nazi emissary, Joachim
von Ribbentrop, intended to install a
radio transmitter in the Embassy. The
British Government, apparently, was
not prepared to consent to such a step

-and a broad hint to this effect was

given in the House of Commons, last
month, without actually referring to
the reports about the German plans.

A radio fan in Corona, California,
had reason to thank his radio set for

(Continned on page 680)
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“THE ETERNAL ROAD"

INTRODUCES
A NEW ERA IN

THEATRE "SOUND’

e TR T TR U] AN D REW

AX 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 pres-
entation, only a few know that this production has a back-
ground of the greatest scientific importance; for the music,
sound effects, chorals, lighting and, as well, the entire direc-
tion, are handled and produced electrically through the
medium of a radieally-new type of sound system secretly
developed, by RCA Photophone, for this new “music-drama”
at the Manhattan Opera House, New York City. Innumenr-
able 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 coordi-
nation 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 wor-
shipers in a modern synagogue exhibit religious fervor
during reading of the Bible, under conditions of oppression,

This spectacular "music-dra-
ma'' introduces to the thea-
tre the use of talk-back di-
rection; and a high-fidelity,
"perspective” sound system
as the major source of music,
choral and sound effects.

H A L B RA N O OT I T nnnmm

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 switch-
boards, sound-film room, amplifier room, light bridges and
towers, ete. 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 socundproofed chamber
backstage. The audience hears the orchestra through the
sound system alone.
(Continwed on page 677)

Scene: Moses in Eqypt. Elaborate scenery conceals the many loudspeaker units. Continuity is controlled by a "whispering'' or private-address system.
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PUBLIC-ADDRESS PICTORIAL
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A 300-W. dual-channel amplifier and 12 high-power speakers in a "projectolier” provide sound distribution for 13,000

people in an auditorium space of about 4!/, million cubic feet.

OUTSTANDiNG among recent large public
address installations is the comprehensive
W. E. system supplied to the Kansas City Au-
ditorium, 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 projector speakers flood Dyche

3 ’ = ]

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
low-frequency and several high-frequency

W, E. photo

sound projectors, so o5 to cover the entire
audio-frequency range, literally sprays sound
throughout this large auditerium 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
(Continued on page 680)

Stadium at Northwestern University with sound from one end of the field.

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

4650

in the upper photo.

RADIO-CRAFT

one end of the field as shown in the above photo.
power speakers [sec arrows) are used. Contrast this system with that

i
Overadio photo
Three such high-
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HOW A

SOUND CAR

FOUGHT

OL' MAN RIVER"

In this exclusive article to RADIO-CRAFT
Mr. Fuller tells how a Public-Address car
Parkersburg, West
Virginia, when the Ohio River rampaged.

aided flood-stricken

W. L. FULLER, JR.

LTV VTR O DT O DD LD R OO O O O O TN T

HE OHIO RIVER started on its
yvearly 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 seri-
ous flood since 1913, was completely
isolated from the rest of the world.
Western Union had only 2 operating
lines and Postal Telegraph and the tele-
phone 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 rapid-
ly rising, Captain Watson of the City

Mr. Fuller in his

Police instructed the writer to drive
through the business distriet and
through the use of his sound car warn
all car owners to move their cars from
the flooded areas unless they had legiti-
mate business in that district. This
sound car also worked with Sergeant
Ware of the State Police and Mr. Me-
Millan, 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

e —— SPS S—
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The equipment used in the car, shown above
consists of a crystal pickup, battery-operated
turntable, a preamplifier using a type 30 and a
185 tube and a power amplifier using 3 A& and
2 type 76 tubes. Two &-V. dynamic ?oudspeakerx
complete the mobile installation. The repro-
ducers 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.

RADIO-CRAFT for MAY,
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sound car which assisted 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 husiness district.

I feel that this is the first time that
a sound car has been brought into use
in Parkersburg other than for adver-
tising and ballyhooing on the streets.
It brings back the days of Paul Revere!

In the broadcasting of danger warn-
ings 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 broadeasting 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)
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fig. A. The equipment ready to be mounted in a cabinet.

N INTER-OFFICE communication system has been

designed to meet the needs of the modern, busy exeeu-

tive 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 ohtaining 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—hetween
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 beth, to unit No. 3, ete,, ete.
The Radio-Craft Carrier Communicator, however, requirves
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, thercefore, serves a
dual function. Thus, merely by plugging into the current-
supply socket, the executive has instantly available a means
of conversing with anyone similarly equipped at any other
point on that individual power supply.

HOW TO MAKE THE
RADIO-CRAFT DELUXE

CARRIER
INTERPHONE

Here is a 3-way talk-back executives' radio-interphone sys-
tem 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.
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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 electrie 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 prin-
ciple involved in this method of “wire-less” inter-office com-
munieation was disclosed, for the first time in any magazine,
in the November, 1933, issue of Rudio-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 Radie-Craft Carrier
Communicator to point the way to an instrument design
of the awire-less {ype for talking to whomever is desired,
without the inconvenience of other persons in other offices
being compelled te 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 requircments.

ADDITIONAL FEATURES

A cursory analysis of the carrier-type communicator
reveals that, almost completely, the same tubes and com-
ponents 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

Fig. |. Diagram of the executives' deluxe Carrier Communicator, Switch Sw, | controls "Radio™, “'Listen”, “Talk''; Sw.2 selects Messrs. Jones, Brown, Smith, etc.
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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 mwore 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 hreak the design of this combined midget radio
receiver and modern “private-address” svstem into its com-
ponent elements, and analyze each of them, so that there
need not remain any questions as to why or how the Redio-
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. (Sub-
stantially the one set of tubes and components is utilized
for all 3 services.) For case in identifying leads, however,
cach section is treated separately in the circuit diagram.

"RADIO" CIRCUIT

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-Creft Wall Set
(September, 1936). 1t 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 LF.
tube is used, however; the A8 mixer simply feeds the
resulting 456 kc. beat through the single 1.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 L.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 AF. stage is employed and mainly hecause it is
required for voltage gain when the unit is transmitting, It
might have been so wired into the circuit as to be in opera-
tion 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 2526, 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.

"TALK" CIRCUIT

On “transmit” the switch control is moved to point No.
3 (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 te cathode)
to permit more effective operation of this tube as an R.F.
oscillator at the intermediate frequency. Third, a choke is
wired into the 2nd-detector (now the osecillator) 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 cireuit)
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. nput
transformer to A.F. owtput transformer to permit both
“B plus” feed to the oscillator, and plate modulation, Seventh,
the white pilot light connection for “radio reception” indica-
tion is broken and the red pilot connection indicating “com-
municator transmit” made.

(Contimued on page 700)
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Fig. B. The positions of parts on the chassis are seen.

INTRODUCTION

The new private-address systems or “intercommunicators” afford
(1) t-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 re-
mote 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 cer-
tain 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, SE-
LECTIVE carrier conversation between any two of several persons.

Both of these features (l—incorporating radic reception with
intercommunication, and, 2—selective carrier intercommunica-
tion) are inventions by Messrs. Washburne and Adams that con-
veniently add considerable utility to carrier-type communicator
design.

Optional Features

Additional, optional features, for the executive whe 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.

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 applica-
tions 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. D. WASHBURNE
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fier,” read a sign next to the driver’s seat in a sound
truck, according to a writer in a recent issue of the
house-organ The New Yorker!

It is a far ery, from such “microphonic” amplifiers, to
the super-power installation suggested in the cover illustra-
tion of this issue of Rudio-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

¢ PLEASE do not swear in the presence of the ampli-

. Fig. B, Sit-down strikers at the Flint, Mich., plant of General Motors were
(Continued on page 679) instructed via sound truck—-until the National Guard said 'get moving!™.

NEW DIRECTIONAL MIKE

|, PREISURE

HAS "INFINITE BAFFLE" | | gsecow

F, B PRESSLUAE=
An "acoustical labyrinth”, in conjunction with a velocity Coary | L vELeTY
microphone with the ribbon fastened in the middle to se- [ [hme | MeRomeRe

cure 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. TS PIPE TO LABYRINTH

CHAMBER , BELOW

S. MlN SKER Fig. 1. A labyrinth absorbs back wave.

AT I T R T O R S O AL D T O T i

be found that there are 38 distinet types of microphones,
First, of course. is the pressure-operated diaphragm
tvpes, which, while providing satisfactery 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 dirvections,
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, therc is the standard velocity micro-
phone which, with its fizure-8 pattern, identical in the verti-
Fig. A. The completely-assembled view, lefl, of the new directional-type ribbon cal and horizontal planes, allows practically as much floor

microphone shows it to be more thapn | ft. long. The lower-half of the case - ¢
encloses the rod-aligned labyrinth sections (see view at right). (Ctmtmucd on page 693)

WHEN classified according to pick-up properties it will

_PIPE TO
L ABYRINTH

I ALIGNING
ROD
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A STABILIZED

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

AMPLIFIER

Careful application of the principles of re-
verse feedback in the low-level stages of
this amplifier give ideal characteristics.

(PREAMPLIFIER

OSCILLOSCORE \

RALPH KENYON

L O TR T T T O TR  ETH R TE T GTTR T TE

ation) principle for driver stages

ts fairly well known, since it has

been recommended for some time
to reduce distortion in output tubes of
beam-power amplifiers. This type of
feedback partially attacks the problem,
but does not give an entirely suitable
amplifier. Feedback as deseribed in this
article gives the builder complete control
of the characteristics of the ampli-
fier as to frequency response, dis-
tortion, ecte., withont the use
of expensive parits. Feedback
may also be used in low-
level stages to flatten out
the frequency characteristic
of an amplifier and reduce
the noise caused by shifting
line voltage, which is partic-
vlarly 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 (nor-
mal) 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 degenera-
tive stage) will be necessary to produce
this 10 V. output, or the (degenerative)
stage will have an effective gain of 5,

THE INVERSE feedback (degener-

PART |

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.

MULTI-STAGE FEEDBACK

By the same token, distortion will
cancel to a great extent, although
the feedback ratio should be
greater than indicated in the
preceding example. More-
over, 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 am-
plifier 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 posi-
tive and oscillation will occur. This will
usually occur only in the case where
there are interstage transformers whose
secondaries are not resistance-loaded,
o1 where extremes of frequencies are
used. Two-stage feedback as exempli-
fied in this article offers no difficulties.
A typical breadboard preamplifier set

Fig. A. A breadkoard set-up of the amplifier described.

MaIr ARBLIFIER

—

FEATURES

Stabilized feedback offers:

I. Controllable response over
A.F. spectrum.

entire

2. Elimination of hum.

3. Reduction in tube noise.

4, The best possible frequency charac-
teristic hitherto obtainable only
with the highest-quality amplifier
components,

1= AMPLIFIER RESPONSE . NO FEEDBACK
2= WiTh inPUT FEEDBACK , HO EQUALIZATION
3= witH QUTPUT FEEDBACK

4. WITH BOTH FEED RsirS

AMELFIER RESPONSE ., NO FEEDBACK
WITH INPUT FEEDBACK EGQUALIZED FOR

i LOWS
e WITH INPUT FEEDBACK EQUALIZED FOR HIGHS
* DUTPUT FEEDBACK ALDWNE
i BOTH iNPUT AND OUTPUT FEEDBACK INPUT EQUALIZED
FOR BOTH MIGHS anD LOWS

Now suppose that the stage has a fre- up in the laboratory will now be
quency characteristic such that the gain  discussed.
drops from 10 at 1,000 cycles to 5 at (Contimred on page 681) Fig. 2. Response curves of the amplifier.
) T ct. 8@1'““- gg’ozstF. »~~ R8, 25,000 OHMS5
& 400V, . A
I k (.6F5 & (*‘ C5. O.1-MF,400V. 6C5)
. s
2 | E = ; =
l = Lt RL Firt
| _;-;-i —‘1‘: . ?\ﬂ"ég— M?G '%
3 lke= _[ I_-‘l_‘j"’. 05- \*:; \.E:
[ vil r’i‘fﬂ; £ i
- e A, T
a R4’ Ris~ Fol ™ #RI6
0.5-MEG o5l ] 1
5 = ::E'lr g%ﬂ:
R3 — [~ Pe-NE 805 CHASSIS
3500 g S| dhe T\ -
6 Cl Geov | mel T Lowide— e i e
€2, 25MF | ~ | o5-MeG / o T o, et —a B
50v. & il R1Z. 0.5-MEG % + % il

Fig. 1. 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 morel!

RALPH URBAN

R T T e T T O T T T T T R TR

Y school 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 set-
tles on him.

Little by little T got his story cross-
examining hini. “You must have worked
very hard in America, to be able to re-
tire 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 part-
nership. I ant the very model of a very
silent partner.”

Then he made a complete confession
to nie.

“One day, I was again on the hunt
for a job. With my last dollar in my
pocket, I was strolling through T4th
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 T watched with in-

b- a ra||road accndent ,in
Canada, Seven persons will be killed . .

"Tonight there will

560

terest the traffic jam and accident. The
car skidded hroudside, continued sliding
hackwards, hit a nail, and blew out o
tire. I jumped to one side, but not fur
enough, and I was bounced in the air
and then rolled like a frog in a muddy
pool of snow and water. I was ready to
get up and start a fight with somebody,
but instead 1 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
ne, 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 im-
pulse 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.”

“T 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

RADIO-CRAFT

" jumped to one side, but not far enough and |
was bounced in the air . ...

medical competition as far as rich
patients were concerned. People told
such remarkable things about the
powers of this doetor, that medical eir-
cles 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. Qur 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 av-
ranged. 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 niedium 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 nte swal-
low a few drops of some liquid, before
her eyes. To quiet niy 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)
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YLast night the Monlrni Exprass colhded with a
freight train. Seven dead .
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A 60-w-
PUSH-PULL PARALLEL
BEAM AMPLIFIER

An amplifier using 4 6L.6 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

TR T e e

edly lend themselves to a greater

variety of circuit arrangements
than any other output type. This am-
plifier uses 4, in a push-pull parallel
class AB prime cireuit, and is capable
of delivering 60 W. of audic power with
less than 5 per cent distortion,

One might ask why it is necessary
to use 4 6L6 tubes to obtain 60 W. out-
put when 2 are rated to deliver this
much power. If reference is made to the
manufacturer’s rating of the tube

THE 61.6 beam-power tubes undoubt-

(class AB sub-2), it will be noted that
60 W. output can be obtained only when
plate, sereen-grid and bias supplies have

perfect regulation. Also the driving sig-
nal must have zero impedance. These
conditions are impractical, if not im-
possible, to attain with present methods
of amplifier design.

WHY "PARALLEL PUSH-PULL"?

Under class AB prime conditions,
32 W. cutput 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 sigmal to full output is not too

(Continued on page 685)

Fig. A. The appearance of the amplifier, with
shields in place.

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.
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HE SELECTION of a suitable bafle or trumpet for a
Tloudspeaker 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,

Fig. A. Mobile P.A. using & f. aluminum demountable horas.

4 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 Bafle. 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 bafle board for
public address applications.

Enclosed Baffle. The “square mouth” directional baffle in.
creases the overall acoustic efficiency by *“‘air loading” the
speaker diaphragm and directionally concentrating the

(Continued on puage 687)

Fig. B, A new baffle—using hi-freq. deflector baffles.
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BUILD

who wish to tackle something quite

out of the ordinary, this little re-
generative receiver is the real thing.
It not only is very attractive in appear-
ance but works exceptionally well!

FOR THE BEGINNER or for those

GLASS-LIKE CABINET

The circuit of this 1-eye or “Cyeclops”
(in Greek mythology, a race of l-eyed
giants) set is exceedingly novel, and
with it we are able to get “magic eve”
operation, yet there is only one tube in
the set! The triode of this tube makes
a very fine regenerative detector, and
besides this, the “eve” action is very
pronounced when tuning!

The cabinet, made entirely from =a
new material called “plexiglas”—which
is, as the name suggests, quite-flexible
“glass”—is another novelty. This re-
markable 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 inflaminable, however, as the
latter; in fact, it burns but slowly, or
about like hard wood. Unlike eelluloid,
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

(The unusual transpareney of the material
for purposes of reproduction, has been purposely
diminished in the illustrations.)

€3,100 RFC.—
MMF. uagic 85MH.
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top and front are in one piece and are
fastened, with the sides and bottom, by
means of special cement.

The ehassis 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 %-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 'i-in. chassis and this
then fitted to the case, hefore any wiring
is attempted.

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

m"ANT.

S&

RADIO-CRAFT

‘ &33 _'MAGIC'EYE? TUBE : R.F.C.
~c1,500 mmr [ EHF S5

“THE CYCLOPS”
A BEGINNER'S 1-TUBE
“MAGIC EYE" 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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drilled, and the wvariable eondensers
mounted. The dials are held only by a
single bracket and by the condenser
shafts, but are very rigid.

OPERATION

Strong locals will cause the shadow
angle of the 6E5 or “magic eye” tube
to close up 'i-in. or more. The louder
any station is tuned in, by increasing
regeneration, the wider will be the
shadow movement. Of course, this con-
trol should never be advanced to the
point where each station produces
whistles—which would show that the
tube circuit was in an oscillating condi-
tion—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 cun be
used. First, the iron-core inductance
must be removed from its can. Note
from the circuit diagram which ter-
minals 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 out-
side. 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 pugye 689)

- C5,.006-MF
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. I Schematic and picture diagrams of the |-tube set. Tho set is a regenerative unit—with the ''magic-eye” as tuning indicator.
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AN EASILY-BUILT
4-TUBE

Small sets with improved fidelity are rare.

Here is one which should please radio build-
ers. Service Men can do a nice 'side"
business supplying sets of this design to cus-
tomers who insist upon maximum tone quali-
ty from a receiver of smallest convenient
proportions. This article includes data for
the expert technician.
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HE MUCH-ABUSED term ‘“high fidelity” has been

applied te 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 respon-

sive to a bull fiddle—an emphasizing of the variations in

music—a feature lacking in so many receivers, and plenty

of power. The cost of parts and trouble of building will be
greater than for an ordinary 4-tube radio set, but the
results will be worthwhile.

THE CIRCUIT

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

Fig. B. Note the neat placement of parts—under chassis.

also reduces hum. It will be noticed that the 30 V. screen-
grid of the R.F. pentode 6F7 is used to supply voltage to
the triode plate of the 6F7 through resistor R4.

The high-impedance tuned choke in the plate lead of the
6C8 is a novel feature and possibly used the first time in
this manner in a small set. This choke-condenser combina-
tion 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 chms. Do not use the secondary of an A.F. trans-
former. Several values of condensers from 0.006- to 0.02-mf.
may be shunted acress 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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Fig. 1. Schematic circuit, The &F7 Is used as both R.F. and A.F. amplifier; the 6Cé a3 detector and tha 41 as output A.F. stage.
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Fig. A. A velocity microphone installed in the
Hotel New Yorker high-fidelity system,

A 4 B MAXIMUM

CISPLACEMENT
OF THE RIBBON,
WITHIN A CONSTANT
MAGNETIC FIELD

~T0P
Ax(‘ Vew~—

Fig. |. Motion of the ribbon does not change the
N flux density of the magnet field.

Fig. A. The “bass-reflex’ principle is used in this
baffle. Note the odd-shaped back.
HE LIMITATIONS in the low-fre-
Tquency fidelity of sound reproducing
systems, particularly in radio broad-
cast receivers, have for many years past

I

ECENT audi-
R torium tests
have shown
that only a small
percentage of a
listening audience
- =l will notice or even
miss the absence of 2 full octaves on
either the high or low end of the audible-
frequency range. The very same audi-
ence, however, will immediately notice
a change of 1 per cent in harmonic dis-
tortion—5 per cent will be very notice-
able and a higher value intolerable.

You ecan now readily understand why
in many cases where high harmenic dis-
tortion 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 funda-
mental frequency that determines its
pitch—and multiples of that frequency
{(harmonies) which determine its tim-
bre. It is the harmonics that give the

FIDELITY VS.
HARMONICS

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

S. R U TTEN B E RGllllllIlllllllllllllllllllI|||1IllllIlllmllmHIIIII|I|I|IIII|IIIIIIIIIIIIIIIIIII"IIIII

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.

HOwW "HARMONIC DISTORTION"
BECOMES ACCUMULATIVE
Let us consider the case of a funda-
mental tone of 2,000 cycles pexr second.
The reproduction of this tone is easily
within the range of any modern re-
producing system. Suppose the funda-
mental sound contains 3 per cent of the
3rd-harmonic — 6,000 cycles. If the
microphone, amplifier, or loudspeaker
introduces 5 per cent of harmwonic dis-
tortion, the final sound reproduced will
have a harmonie distortion value of 8
per cent of the fundamental and
will make the original practically
(Continued on page 690)

A NEW BAFFLE SYSTEM
EXTENDS FIDELITY RANGE

Two new methods of increasing bass response—"'bass-re-
flex' and "peri-dynamics''—are described, with examples.

M Cc M U R D O S l Lv E RllIllll"lIlllmlllIIIIIIIIIIIIIIIIIlllllllllllllllllIIIIIIIlllllIIIIIlIlllllIllllIIIIIlIIIIlIIIIIIIIIIIIIIIIIIIIIIIII"IIIIIHI“IIII

been well recognized. The first of these
is the lack of available baffle area for
customary dynamic loudspeakers. In
radio consoles, particularly, the physi-
cal limitations in the baffle provided by
the console are such that it is seldom
indeed that such a system will ever
reproduce below 130 cycles, except

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 radic
sets the situation is considerably less
satisfactory, and the cut-off frequency
{Continued on page 694)
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COMPARISON OF INFINITELY- BarFLED= (A} |
—— AND OPEN-BACKED CLIFTONCONSOLE (B) ———f— !

ACES FOR BACK, | ‘Wi

.CRO$S BR, ,1'WIDE
7 K2 NKH, CLUED AND FASTENED
WITH SCREWS TO CABINET PLAR-
DOOR.OF ¥ TO T THICK

CONSTRUCT CABINET OF
% TO | TICR SCLID
SEASONED LUMBER

BAfFLL Q

iJ b APEATURE FOR
b e { { S | LOUDSPEARIR
e Cam 0 1 AN i P Joprean
=z 8 8
e |
= - 29 - I Gt
it e =
L FASTEN THIS REAR DOOR FIRMLY :;"‘- w--m:v Faitly e 13LE o
e BACH £0CES OF CABINET WITH THREE wh
4 SCRLWS ALONG EACH LOGE.AND INTO
SI0ES TOP AHO BOTTOM OF CABINET, _B L INSIDE ol
LEAVING POATS AT [AZH OF FOUR < t
REAR CORNERS (D)
Fig. I. A—Comparison of infinite-baffle and bass-reflex systems. B--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 110 V. A.C. or 6 V. D.C.
is made possible by a special transformer and "chopper."

A. C. SHANEY PART |

LR D T TR TR T T TR TN U

A
MOUNT_ |
AGAINST |
MOTOR
FRAME
HIGH~
SPEED
CAM HITS
THIS
BOSS

Fig. A. The contactor section of the alternator.

OR MORE than a decade the de-

sign of universal-operated (6 V.

storage battery and 110 V. A.C))

public-address amplifiers has pro-
gressed but little, experiencing no
fundamental improvements excepting
the “absorption” of developments grad-
vally brought about in general-purpose
amplifiers.

As no concentrated and intense
cngineering has  been applied
te universal amplifiers, this
phase of the P.A. field has
been sadly neglected by am-
plifier enginecrs.

Suceessful design of an
cfficient high-fidelity uni-
versal amplifier for all prac-
tical P.A. applications depends
upon 5 fundamental factors, each
of which must be ecavefully con-
sidered and properly incorporated in
the finished amplifier. (It is, of course,
taken for granted that the modern “uni-
versal” amplifier should be designed
around the new heam-type power output
tubes.)

1. Economical operatien from 6 V. D.C,

2, Equivalent performance from 110
V. A.C. and 6 V. D.C.
3. Fixed voltage power sources for

supplying 6L6 plate (400 V.) and
sereen-grid voltage (300 V.) without
the use of voltage-dropping resistor.

I. Adequate audio power output with
minimum distortion (2 per cent
total)}.

5. Permanent and trouble-free perform-
ance from 6 V. power sources.

THE MOTOR-DRIVEN ALTERNATOR
Economical operation from 6 V. D.C.
is entirely dependent upon the type

“inverter” employed.

One of the most efficient units
ever developed was completely
described in the September
1936 Radio-Craft (page
141). This type of chopper
(or pole-changeyr) has since
been considerably improved
and redesigned, for increased
efficiency and greater power
handling ability., The “heart” of
this new alternator is of unusual
interest—particularly its 4 adjustable
contactors which provide for perfectly
synchronized voltage alternations im-
pressed across the special alternator
primary of the power transformer. Be-
cause of limited space, the operation of
this novel unit will be completely de-
scribed in the fortheoming issue. Suffice
it to say, however, that this motor-
driven alternator provides for equiva-
lent performance of the amplifier from
both a storage battery and commereial

(Continued on page 683)

Three major amplifier developments are
discussed in this series of articles:

. Motor-driven alternator for eco-
nomical and efficient operation
from a & V. storage battery.

2. Stabilized  2-phase

fixed-voltage
bridge rectifier,

3. New cathode driver for high pow-
er audio output with low distortion.

Every P.A. technician should study these
ingenious innovations,

SN
TRANS

MIC. CONTROL
0.5°MEG

" 6N7,

PHONO-
CONTROL Ot

MF ) |

617,

CATHODE

O 25- QuUTPUT
MEG

(EACH)) (

| MOTOR-ORIVEN
L~ ALTERNATOR

V4

8 MF.
(EACH)

Fig. |I.
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The schematic of the 32-W. beam power amplifier showing how the operation from either § V. D.C. or 110 V. A.C. is accomplished.
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Fig. B, The back view of the chassis removed from its cabinet. The 913 tube
is shown “'inside'' the case.

Fig. C. The compact layout of small parts permits the oscilloscope to be
enclosed in a small metal box.

gen0 pown
BLEEDER

/I

ELECTROLYTIC
CONDENSERS

/ BEND DOwN )

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, ||gh+-
est-weight "complete'' visual aligning tool
so far offered to the Service Man!

PART I

LT T T R R e T T TR T

COMPLETE description of this new type of oscil-

loscope, using the 913 type cuathode-ray tube, vet hav-

ing 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 coustruction should start with laying out the chas-
sis. which is made of 1/16-in. aluminum, and cutting all
necessary holes therein. Wherever possible the holes should
be tapped so that hold-down screws for the various parts
will need no nuts to fasten them. This is a great time and
“euss word” saver in a compact and crowded assembly such
as this,

The holes in the front panel mayv mow be laid out and
drilled, and then the panel and chassis assembled. Assembly
of all parts is a straightforward job and should take little
time, once the correct holes are cut.

ASSEMBLY

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)

- GV | PLITUD
#comm AggNngLE

FINE
CDNTROL

éﬁ;&

FINE
FREQ

AMPLIFIEQ CONTROL

H AMPLIFIEQ

ON OFF

GAIN I AMPLITUDEI
.cowoq |

' LIGHT

913 ]

~~ TUBE FOCus

CONTROL

SYNCH

SWITCH 3 SYNCH.

CONYQOL

‘?_ EXT
p. wor  INTENsITY g SYNCH
ON-OFF
L
‘

| SWEEP {
SWITCH |

e 2“—-L—|~" —-Lg"'_L

-y

Fig. 2. Forming and drilling details of the chassis and the front panel of the instrument. The panel engraving is also given.
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SERVICING P.A.
WITH A MIDGET

OSCILLOSCOPE

An oscilloscope can be used for many ampli-
fier tests which are otherwise quite difficult.

J- P- KENNEDYIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII]III."II'I'I'rlllllIIII1IIIII]ilIIIIIIIIIII||||IIII!III

METER you can’t burn out! The

25 0.25- ,02-MF 4 £0.000 01 CONNMECT C+R, VERT;
A twinkling green eye of the new | *% 'ﬁ‘-&{ SN:y'] w0 s o "‘f“;?ﬁ'ﬁa 6LE &"é&”.{n."niﬁgm‘écfi
midget oscilloscope is one safe in- 1(;)""""“ IR — 1 S e e v . '

strument for heavy-duty P.A. service. |l | J -]- a.('-L 7 | i‘.] | :h_f 1
Squirining lines on the fluorescent screen o hl— = §4J [ aec VI T
will tell you more about what goes on |“"‘“"°“_|'\2§:“' 3 E Se ¥
inside an amplificr than «ll the rest of | 3,,(,(—::'- Axia | Lol b &
your service equipniemt put together. II":M"S o Mg ;-__-L
It is the safest and most simple instru- || %07 Juyme fﬂ'\,
ment to use in testing an amplifier.  ||@ o0 |- o 2| E L 3}
After preliminary adjustments for ||-afie— =lL=- e sy ; 900 75v
sweep, focus, intensity, horizontal and 6':-”5_'5’0%3‘1‘54.., o '-o(;:us B
vertical gain, most of the tests on an |95 77| & | av |
amplifier require only slight adjust- O02:1e
ments of the vertical-gain or vernier- O3
sweep controls. Bl

. . ™ /@

A good, clean audio tone either from - _.,u,-,.-./-._...“x.

yvour signal generator or a beat-fre- 3
quency audio oscillator is an essential 1']") | e W ‘F‘ =
element in amplifier analysis with the T heor ) S| a5 i
cathode-ray oscilloscope. Y 200 v " T Dl

l

(Continweed on puge 695)
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Fig. A, The "Leng Aim' ready jor use with a set.
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The circwit of the remote set tuner unit,
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Fig. |I.
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MAKE THE
“LONG ARM”
—A REMOTE SET
CONTROL

"Twiddling" the dial of the easily-built l.ong
Arm tunes the radio set in the next rooml

C LI FFO R D E. D E N TO NIIIIlIIIIllllIlIIIIIllIIl|IIIIIIIIIIIIIIIIIIIIIIIIlIIIlIIIIIIIIIll

HERE HAVE been many complicated remote-control
Tunits described in the past. Most of them were costly

to construct and never quite satisfactory in operation.
Here is a simple form of remote control-—a veritable “Long
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
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, ete., where control of a radio receiver is desirable
from a remote point. In most public places the radio set must
be located in another rooni, or in a corner that is not easily
accessible. The remote control unit can be placed on a counter
or desk where it is casy 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 T02)
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Fig. 1. The connections at the resistor board caused
loss of volume and fading.
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Fig. 2. Instability in Philco 40 can be cured by
either method shown above.
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OPERATING NOTES

ANALYSES of

RADIO RECEIVER SYMPTOMS
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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 re-
sistor board. See Fig. 1. The 0.5-meg. resistor.
Rl (see A) had 2 leads where only one should
have been, while, the l.-meg. resistor, R10 (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.

1 disconnected both speakers; that is, I dis-
connected 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 meang of a
terminal strip of bakelite having a terminal lug
on one end and two clamps on the other which
hold the two cablea in place, one on each side
of the strip.) Next I checked one end of each
cable, from where the speakers had been re-
moved, 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. Look-
ing closer 1 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
remedied the trouble,

(Although this is not *officially” an Operating
Note, since it is not a commonly-found fault
indigenous to a particular receiver model, it is
here printed for its interesting circuit analysis.
Editor)

solder

ANDREW M. WIEHL

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 realiznment 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 tun-
ing, most likely the difficulty is caused by flakes
or burrs en the condenser gang plates. The coil
leads may be disconnected from the stators and
high voltage applied, with the gang condenser
rotated throughout ita full range, Arcing at the
shorted points will burn away the burrs.

The condition of weak and distorted reproduc-
tion when a low plate voltage reading is ob-
tained 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 d-uec-
tion bypass block mounted between the sockets of
the types 6AT and 80 tubes.

Intermittent reception or fading on several
occasions has been found caused by oscillator
coil connections wherein coil leads snap at the
terminal lugs and make intermittent contact.
A faulty volume contro! will produce similar
symptoms which are easily disclosed by manipula-
tion of the control. Should the fading occur only
on the short-wave band, it may be necessary to

lder or secure a second flexible pigtail between

Fig. 4. Peculiar noises In a Victor 32 set were
caused by a loose connection in the power wnit.
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the tuning-gang assembly and chassis.
Where the condition of oscillation and general

instability is encountered with thiz model, it
has been found that by connecting an additional
bypass condenser of 1 or 2 mf. across the com-
mon 6AT and LF. 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 em-
pleying a separate bias resistor of 4,000 ohms
bypassed by a 0.1-mf. condenser for the LF.
stage. See Fig. 2A and B.

RCA Victor R-30, R-35, RAE-39, RE-20. The
complaint of weak reception encountered on
these models, with all voltages correct and the
additional symptom that signal strength is in-
crepsed appreciably by placing a finger upon
the control-grid of the 1st-detector, indicates
sufficiently that the l5-ohm flexible pigtail re-
distor 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 2nd-
detector 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 trans-
former 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 chmmeter, measure each
side of the primary, using the center-tap as the
reference point, to determine which side is open-
circuited. As 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 im-
pedance in two, very little, if any, change in
tone quality or ocutput 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. 8C. 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-chm and a
1-W., 170-0hm resistors, carbon units. all mount-
ed on the terminal strip fastened to the rear
wall of the tuner chassis. The 14,000-chm screen-
grid voltage-drop resistor carbonizes due to
excessive current and lowers in value, sometimes
a3 low as 1,000 ohms. This lower value causes
the 10.000-chm resistor to carbonize likewise.
The failure will be evidenced by very low plate
voltages on all tubes. An ohmmeter check be-
tween R.F. or IF. screen-grid to chassis will
show up the carbonized condition. The screen-
grid veltage-drop resistor (14,000 ochms) is best
replaced with a 5-W, wire-wound unit to prevent
recurrences.

Distortion upon resonance on the more power-
ful 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.
RADIO-CRAFT for MAY, 1937



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 snap-
ping of the connecting tabs of the leaf clamp
type oscillator series condenser which is con-
nected across the oscillator padder. If the break
can be seen and is not too cloge to the condenser
jacket it may be soldered, or a new unit should

be installed.
BerTRAM M. FreEen

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 sget
sounded ' very much like metor-boating, with its
familiar putt-putting sound. This noise would
last for perhaps 2 or 8 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 fry-
ing 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 8 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 etill 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 8 considerable ameount of testing the
cause of the trouble was finally discovered. A
wire lead connection which to all outward indica-
tions 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 connec-
tion which caused the peculiar noises heard in
this receiver.

R. F. LAMBERT

Goldentone or Fordson Models F, FX, X, 4§
and 52. This chassig utilizes 4 tubes, 1-—80, 1—42,
1—6C6, 1—6D86. Trouble arising in this chassis
model quite commonly i due to a burned-out
antenna coil. A convenient remedy is to place a
condenser jin 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. Ancther cause
of the trouble may be & grounded antenna (thus
completing a circuit through the electrical power
system, from the ground back through the an-
tenna system to the antenna coil). See Fig. 5.

Now if this condenser becomes shorted and
one aide of the A.C. line is grounded (which is
the usual condition), and the set’s power-line
plug iz 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 con-
necting to volume control and antenns, the other
end or tap ending the first mection of the cofl is
at ground potential and connects to the rotor
plates of the first R.F. pection of the tuning
condenser and cathode circuit or cathode
condenser.

Gpo. F. BaPTIsTB

Crosley 706-60. This receiver played well for
about 2 minutes; the reproduction then became
distorted. I replaced the 1,100-0hm bias reaistor
with a 10-W., 1,000-0hm resistor and the trouble
was gone.

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
eet after which the rubber will grip the dial

RADIC-CRAFT MAY,
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and again make it possible to tune over the
whole band.

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

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

Chevrolet 600565. This auto-radio receiver was
"dead” although the vibrator was buzzing. How-
ever 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 1C6 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 1sating cond s before removing
filter condenser connections as these condensers
sometimes touch the chassis causing a direct
ghort.

WAYNE STORCH

Philco 16, 16B, 16X (Codes 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
LF. 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 emall black bakelite condenser
for this stage, and is located adjacent to the 2nd
LF. eocket. 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, indicat-
ing station resonance (and thus eliminating
the R.F. portion of the receiver as & possible
cause for the condition), check the 0.01-mf.
audio diede-coupling condenser connected between
the bottom terminal of the volume control and
the junction of the two diode-load resistors. This
condenser i8 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 ia 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 resuit. Distortion occurring in
the driver stage due to s low control-grid bias
or lack of grid-bias voltage has been traced

ATTENTION—
SERVICE MEN!

You will note that the OPERAT-
ING NOTES department this
month is greatly augmented in
size. This is for your special bene-
fit—and in appreciation, the Edi-
tor expects cooperation in the
form of contributions. These Notes
(typed, and double-spaced) must
concern commonly-found receiver
defects—AND THEY MUST BE
ACCOMPANIED BY SUITABLE
ILLUSTRATIONS OR SKETCHESI
(Published contributions will be
paid-for at space rates.)

t0 a leaky or short-circuited 0.15-mf. grid filter
bypass condenser for this stase.

Distorted reproduction and hum are more gen-
erally due to either low control-grid voltage or
lack of control-grid bias on the output-stage
type 42 tubes. In the muajority of cuses, this
failure has been traced to the grounding of the
push-pull input transformer secondary return to
the case or laminations of the transformer, in-
ternally. Although a more efficient repair may he
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 self-
threading 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 ate
tendant symptoms have been caused by the
leakage of the paper insulating the electrolytis
filter condensers from the chassis, resulting from
leakage of the same condensers and the forma-
tion of oxides at their bases. In some cases this
corrosion and leakage may be cleared, but more
often either one or both condensers must he
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. car=
bon resistor which increases in value, consec-
quently lowering the screen-grid voltage which
should be approximately 50 V. This same effect
{s secured when the silencing tube is in the cir-
cuit, and the silencing adiustment 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 686)
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SERIES CONDENSER 001+ 7O
ADDED TO PREVENT 004 -MF
TH1S TROUBLE ~,

(= =t =

DOTTED LINES WITH
ARROWS SHOW COURSE
OF SHORT-CIRCUIT

80v.
e

3]
ANY APPLIANCE |
OR DUTLET

GROUNDED oN §

RESISTOR AT FAULT
(oPEN OR  OEFECTIVE)

§ SIDEDF A.C.LINE| 25,000 OHMS
INTRODUCES >
: THIS GROUND 1‘ fl
] i i LOL-MF,
4 i O.1-MF. ks CONDENSER ' SOME-
= TIMES AT FAULT
. ¢ 0.5-MF 1N 52 0RX HIGH LEAKAGE
! 0.1-MF. IN4BOR FX
- e o B e e e A | [ ey
5 4 200 OHMS ¢ TRANS.
< PATH OF HIGH | J sw, ! PRI,
: RESISTANCE Lo ==y WA e 1t (
CHASSIS GND, A.C. SIDE OF LINE T B 77
(NO GROUNDUSED) | 8000 OMM  #  REFLAREDTOIN ' AC POWER (‘e
HOUSE WIRING SYSTEM  LINE /T
SHORTED CONDENSER CONNECTS THIS SIDE OF A.C. LINE i
* TO THE CHASS51S -""*-v--' :

Fig. 5. Burned out antenna coils in Goldentone or Fordson models F, FX, X, 46, and 52 are caused by a
power-line short—as shown by the dotted lines in this circuit detail.
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THE LATEST

RADIO EQUIPMENT

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

public-address equipment.
nicians use this department to keep posted on
the newer and better ways of doing things.

Aggressive tech-

[II1IIIIIIs!IIIHIIIIIIIIIIIIIIIIIIIIIIIIHIIIlIIIIIIIIlllIIIIIIIIIIIIIIIIIIHIIIHIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIINIIIIIIIIIIHII|Il||||l||IIIIIIIlllllIIIlIIIIIIIIIIlIIIIIllIIIIHIIIIIIIIII|l||m||||||flllllllllIllllllllll'll|l|||1|llll'lllll'lﬂlllll|.||||1|||IIIIIIIIIHIIIIIIIIIFIIIIIIIIIIII

Transducer. (1325)

SMALLER-SIZE

“TRANSDUCER" (1325)
(Transducer Corp.}
NEW semi-directional dynamic
unit that works reversibly as
a microphone or loudspeaker, a de-
scription of which in Radie-Craft
ecreated such a furor in the tech-
nical field, is here illustrated in a

new model of considerably smaller
dimensions: overall length 3 ins.
and maximum dia., 3 ins.: net

weight, 2 lbs. Frequency response is
relatively flat within 3 db. = from
20 eyeles to about 7.000 eyeles, ac-
cording tuv the praph submitted to
Radio-Craft. Qutput level, -43 to -45
db. Available impedavees: 1lu, 59,
200, 2,500 and 50,000 ohms.

IMPROVED MICROPHONE
CABLE CONNECTOR

(1326)
{Amperite Corp.)
N ORDER to obtain improved
performance with his product

a well-known manufucturer has re-
dexigned the cable connector to im-
prove the serviceability of hix new
veloeity 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 itsell prevents mechuni-
cal noise. caused by moving the
cable. from reaching the microphane,

Connector. (1328)

ROCHELLL- SALT
CRYSTALS .,

C :CELLOPHANE
B= BAKELITE
F = METAL FOIC

(1327}

"'Yelotron''.

VARIABLE-FREQUENCY
"VELOTRON" MIKE
(1327)

(Bruno Laboratories)
ARYING the polarizing voltage,
of 150 to 350 V., of this mew-

type, highly directional microphone
permits either the bass or treble
respolise to be nccentuated (average
response said to be 30 to 14,000
cycles}. The unit incorporates
“fixed" element—a perforated metal-
lic plate heavily and thoroughly in-
sulated; and a “movable” element
consisting of 8 ribbons of durnlumi-
num 0.0002-in. thick. In general.
this new-type microphone incor-
porates the characteristics of the
velocity type—with the added fea-
ture of variable-frequency response.
Qutput is approximately 50 db.

CRYSTAL MIKE HAS BUILT-

{N SUSPENSION (|328;
(The Brush Development Co.

NFWEbT in non-directional crys-
al microphones in a sound-cell
type, with an internal capacity of
0.01-mf. and =72 db. cutput: spring
suspenxzion contained within the
metal frame. Case dimensions: 3%
x 1% x ¥ ins. thick; weirht. com-
plete  with locking-type plug and
sucket, 11 ozs. A wire mesh. Der-
mitting the sound to pass through,
eliminates the heavy bass and dis-
tortion of pressure doubling, and
hermits close-talking.

A crystal mike with built-in suspension.

(1328)

VACUUM-GRIP SPEAKERS
FOR TURRET-TOP CARS
(1329)

N INNOVATION in public-

address equipment now makes
it possible to almoest instantly inastall
requinite loudspeaker combinations,
on turret-top ears, without drilling
mounting holes! A section hose con-
nected at one end to rubber cups on
the loudspeaker mounting board, and
at the other to the windshield wiper
or other wvacuum-operated unit or
direct to the intake manifold, does
the trick. Sound men probably will
g™ for this item in a big way.

NEW "REMOTE" SPEAKER
(1330)
(Wright-DeCoster, lac.)

OUSED in an attractive. black-

crystalline steel ecabinet is a
5-in. permanent-magnet dynamic re-
producer that conveniently lends
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 earries
only voice currents it is not neces-
sary to run the transmission line
(which may terminate directly into
the voice coil) in conduit.

ADJUSTABLE-IMPEDANCE
REPRODUCER
(1331)

N IDEA new to the domestic

loudspesnker held (but  de-
scribed 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 cunventional
"plate” impedance values and the
other to mateh conventional "line”
impedance values.

NEW SELENIUM CELL
IS RED-SENSITIVE
(1331A)

ERE is a high-resistance, high-
sensitivity, long-life selenium
(metal or plastics case, -in.

for commercial photoelectric
control {(with amplifying tube and
relay). The active gurface iy ele-
mental selenium on platinum, and
sensitized in accordance with new
activation processes. Sensitivity peak.
deep red; operates on 50 V. through
1 meg. (sufe current, 20 micro-
amps.). Has § to 1 change at 10
foot-candles.

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

cell
dix.)

Light-sensitive cell designed for
amplifier relay service. (1331A)

| WC 0N,
j s
.lll -
SUCTION o
MOSE 10 o
CAR'S VACUUM
SYSTEM

""Vacuum-gripped” speaker. (1329)

TERMINAL
BOARD

fRON CASE
COMPLETES
MAGNETIC CIRCWIT

This permanent.magnet dynamic repro-
ducer is designed for remote use. {1330)

This reproducer’s terminal board
impedance value to

match  either
transmission lines.

rovides for tip-jack variation of the
inhzu Ila?e circuits or various

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)

Y MEANS of a built-in spring

this new magnetic unit adapts
itself to the demands of either 7%
or 331/3 r.p.m. operation. Output
is approximately 1.3 V. (coil: D.C.,
1,500 ohms«; A.C., 10,000 ohms at
1,000 cycles). Utilizes an alnico
magnet. Freduency v sponse approxi-
mately flat within * 3 db. from
ahout 20 cycles to 4.200 eycles.

TANGENTIAL-HEAD

CRYSTAL PICKUP (1333}
[Astatic Microphone Lab., Inc.}

ONGER life for the records, bet-

ter reproduction and caxier needle
leading are claimed for this new
pickup. The offsct head correets the
excessive tracking error of the
straight-arm  pickupx; the error
never excecding 1.5 deg. from truc
tangency as compared to 10 to 15
deg. for straight types. las Dball-
bearing base. This pickup is said to
be free from resonance throughout
the audible frequency range. A swing
of nearly 180 deg. of the offsct head
permits the needle to be dropped
in from the top. Length, from needle
point to center of =wivel pivot,
107, ins.

METAL-TUBE RECTIFIER

IN NEW METER (1334}
(Radio City Products Co.}

EVERAL valuable improvements

in test equipment have been
achieved by the use of a metal-tube
rectifier;  instrument withstands
heavy overloads, has no appreciuble
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! (Cop-
per-oxide error: 25 to 60 per cent
at 20,000 ecycles.) The A.C. voltage
scale is linear. and just ax on D.C.
Sensitivity, 2,000 ohms/velt on D.C.
and 1,800 on A.C. D*Arsonval meter.
Ranges: A.C. 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. 05
A.; 0/100/7,500/75,000 ohms (no
external batteries are reduired}, and
7.5 megs. Size, 5% x &% x 3 ins,
deep. Weight, 214 lbs.

MOISTURE-PROOFED
TRANSFORMERS (1335)

PLASTIC coating of high melt-

ing point, black moisture-proof
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. ldentifying numbers ap-
pear on this surface. Available in
all the usual characteristics for
components of this type, the new
design should meet the approval of

33'/3 AND 78RPM
BALANCE SPRING

MAGNET

5 .
ALNICO '

Alnico 'dual-speed” magnetic pickup, {1332}

the export trade for which it was
exelusively developed.

50-W, RACK-AND-PANEL
SOUND SYSTEM (1336)
[Amplifier Co. of America)

CHOOLS, hospitals, hotels,

theatres, etc., will be able to use
the new rack-and-panel type of
sound system illustrated. It is de-
~signed for universal application un-
der ull conditions requiring the pick-
up, amplifieation, reproduetion and
distribution of voice, recorded music
or radio programs through appro-
priately placed lJoudspeakers to
groups of people.

Tuhe ecomplement: 1—6C6, 6—
6A6x, 2—42s, 1—x3. Operates up 1o
2,000 headphones, 200 magnetic
speakers, 50 dynamic speakers and
10 horn unit«. Turntable is dual-
speed with erystal pickup.

25.W. HIGH-FI PORTABLE
SOUND SYSTEM (1337)

(Transformer Corp. of America)

HE, OUTPUT of this amplifier iy

said to be conservatively rated at
25 W. normal; peak output, 35 W,
Provides for mixing, fading, ete.,
and adequately meets the specifie
demands of high-fidelity microphenes
including veloeity, dynamie, dia-
phragm-crystal and sound-cell crys-
tal types.

Qutput terminal impedances: 0.35/
0.6/1.35/2/4/6/8/15/30,/50/250 and 500
chms, with provisions for connecting
additional speakers. This amplifier
is particularly recomimended by the
manuficturer as an ideal system’
for orchestras, radio stars on tour
and others performing in the larger
thentres, ballrooms, ete., in the
major cities of the country. System
includes microphone and floor stand,
amplifier, and two 12-in. electro-
dynamic reproducers. Output utilizes
two 6L6 beam tubes.

DELUXE 35-W. AMPLIFY-
ING SYSTEM (1338)
{Radolek Company)

SSENTIALLY thizs system con-
sists of a hizh-gain power ampli-
fier featuring the new beam power
tubes, 2 giant high-fidelity repro-
ducers and & choice of 2 latest-type

microphones mounted on floor stands,
and all necessary cables, plugs, tubex
aml instructions.

The nower section of the unit sup-
plies 30 W. for excitation of three
1,000-0hm =penker fields. One cuntrol
permits mixing of the 2 microphone
outputs. The high-low tone control
affords  partial compensation for
acoustic eonditions. The controls are
mounted on brilliant chrome; the
sleel chassis is finished in baked-on
black enamel. This amplifier pro-
vides polarizing voltage for the new
velotron microphone which may be
used with cables 7 to 500 ft, long.

The 2 microphone inputs are con-
neeted to 2 individual type 6C6 tubes
in a high-gain ecircuit. The output
of one 6C6 is combined with the
phono-input by means of a shecial
center-tapped, l-meg. volume con-
trol. A type 79 tube serves as an
clectronic mixer and i8 resistance-
capacity coupled to n1 6A6 connected
with the elements in bharallel as a
single triode, This tube is used to
drive a pair of 6L68, in the final
stage. The rectifier uses a type #3
tube.

SCHOOL-TYPE SOUND
RECORDER {1339)

HIS recorder makes records that

can be played with steel needles
on any phonograph, Alio it “plays”
any standard phonograph record.
Finally, it is a complete portable
public-uddress system.

Applications : recording students’
voices for later correction; foreign
languajre jinstruction; dramatic in-
~truction with special emphasis on
requisite sound effeets: music in-
struction, to provide a means of
checking renditions; recording spe-
cial scheol radio programs; supply-
ing sound cffects and interpolations
in school dramatics, ete.

The instrument comes comblete
with microphone, and operates on
A.C.; a converter is required on D.C.
The device both makes and plays
6-, B-, 10- and 12-in. records at
7% r.p.m. This speed permits record-
ing radie programs that utilize
phono. records, and at the same
time record your own accompani-
ment, on violin, piano, et¢c., as a
“background.” ‘This cumposite re-
cording may be immediately pliyed-
back. (Continued on page 6€91)

New crystal pickup. The off-set head
results in better tone quality and
longer record life. {333)

Improved meter. (1334)

SEALING
PLASTIC

Panel amplifier, This 50-W, set.up
will drive 50 dynamics. (1336}

{

SERVICES
PECORD

New portable sound system. {1337)

RADIO-CRAFT for

MAY,

1937

Deluxe 35-W. hi-fi P.A. system. (1338)

A tri-service recorder for school use. (1339)
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Radio Service Data Sheet

Code-122 {Used in Receiver Model 37-848B)

84,

PHILCO MODEL 37

700 ke., regenerative 2nd Detector, Manual volume control, 14-W. output.

broadcast band 540-

4-tube A.C. Superheterodyne
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PILOT MODEL 304 (Domestic) and MODEL 305 (Export)
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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

RADIG-CRAFT, OrsMA Dept.!

Recently I was ecalled 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 shoek could be felt. Also an arc to the
suspension chain could be seen when the arca
was shaded from light.

The remedy was simply to move the chain

over, an inch, which cleared up all the trouble.
UNIvERSITY Rabto & KeY Stop,
Minncapolia, Minn.

LESS BEGINNERS' ARTICLES?

RADIO-CRAFT, ORSMA Drept.:

I am a member of the ORSMA. In looking over
some back issues 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
a4 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 sim-
ple articles for beginners. such as "A Berinner's
Sectional Test Panel” in the March, ‘33 Radio-
Craft. there would he fewer greenhorns “gum-
ming up the works” for the fellows who have
spent a lifetime and a small fortune in trying
to make a comfortable living. There would alse
be a lot more satisfied customers. By eliminating
these articles, the greenhorns would have to Te-
sort 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 catalugues
to every Tem, Dick and Harry and selling parts
at wholesale prices to them. The local dealers
should be entitled to that part of the trade
(1 am not a dealer). There are a lot of kids in

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.

The mike may be clipped into the back of the

4-unit loudspeaker or may be used at a distance.

All power is obtained from a 12-¥. storage battery.
1t's hard to duck this word barrage!

this town who don’t know a condenser from &
coil of wire, but they see a l-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 cnough about radie to repalr
anything that comes along.

I think that Radio-Craft is a very good maga-
zine, but please forget about the tinkerer and
give us a Service Men’s magazine with a few
more Service articles,

EpwARD ROSMARIN,
Hamilton, Ohio.

Fig. A. A 2.mf., 1,000-¥. unit, Dykanol-insulated.
URING the past year there has been a rapidly
increasing trend toward higher power and
better fidelity in high-grade receivers, trans-
mitters and public-address systems. This im-
provement has been made possible by advances
in the manufacture of component units,

The greater power-supply voltufes required
for maximum performance from apparatus em-
ploying such output tubes as the 61.6 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 em-
ployed in circuits where peak surges in excess
of 570 V. may possibly be encountered. While
high-voltage paper condensers have of course
been available for many years, the size, weight
and assembly difficulties of ordinary types have
proved severe handicaps to designers, construc-

674

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!

WI LL 'AM BA I L EY TR LT LRSI LRV AERSELOOR A TR T T L T A

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

OIL DIELECTRIC SOLVES PROBLEMS

Resenrch laboratories have devoted years of
intensive study to the problem of producing
high-capacity, high-voltage condensers combin-
ing the excellent characteristies of the bulkier
types with compactness and assembly simplicity
of the can-type electrolytics. This research, by
one organization, has culminated in the develop-
ment 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
suceess in using this (non-poled) paper con-
denser.

IMPORTANT CIRCUIT CONSIDERATIONS

A choke inbut filter is always recommended
when using electrolytic condensers in order to
reduce the violent ripple produced by the recti-
fier which in turn i harmful te the condenser.
It is for this reason that low-power-factor con-
densers should be used for the output of the

RADIO-CRAFT

filter in conjunction with such tubes as the
8L6. 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
eycles, the loss in the electrolytic econdenser may
be considerably more than it would be, 60 to 120
cycles, and hence could cause deterioration of the
“ Mitie.”

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 ta
polarity and they cannot dry out from heat.

AN "ASIDE" TO SERVICE MEN

In general service work dykanol-insulated con-
densers fill a long-felt need. Where high line
voltages are prevalent, failure of the filter con-
denser 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 electrolytie
type, replacements may have but a short life
resulting in loss of time, money and Dprestige
for the Service Man. This is particularly true
of some of the smaller receivers in which small
power transformers having poor voltage regula-
tion are so often installed. When the radio set

(Continued on page 697}
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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 such
inquiries, "For Publication.”

Replira, magazines. etc., cannot be sent
C.0.D, Back issues of RADIO-CRAFT
prior to January, 1935, are available at
50¢ per copy; except the following issues:
7,29, 1, 2, 3, 4, 6, 7. ¥ and 11/°30; 5, 6, 8
and 9/°31; 6, T, 9/°32; 7/'33; &/ 31; and
1/'35 which are out of print. lssues. follow-
ing January, 1935, are still available at the
regular price of 25¢ per copy.

Induiries to be answered by mail MUST
be accompanied by 25¢ (stamps) for each
separate duestion; answers are subject to
subsequent publication if considered of ex-
ceptional interest.

Furnish sufficient information (in refer-
ence to magazine articles, be sure to men-
tion 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 AN address.

Enclose only a STAMPED and self-ad-
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 hy addressing the inquiry to the
SPECIAL SERVICE department. and fur-
nishing COMPLETE specifications of de-

sired informstion and available data.
FHTT T T T S O TR TR TG CATTTTRE

AV.C. FOR A HI-FI RECEIVER

(3%5) Nelson W. Kappes, Atlantic City, N, J,

(Q.) Kindly print a diagram of an A.V.C. cir-
cuit that uses a 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-Craft High-Fidelity Set which wax de-
seribed 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.

T am wsing 2 deteetur tubes in my set. What
is the answer to this prublem?

(A.) We are printing here. Fig, Q.385, 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 he used if
desired} is connected as a diode. The saignat is
fed to the grid of the control tube through a
250 mmf, fixed condenser connected to the plate
of the last R.F. stugze in the set. A portion of the
R.F. signal is thus applied to the control tube
which develops a voltage across the resistor Rl
Since variations in the amplified signal will vary
the voltage-drop across the load resistor, n vary-
ing negative voltare is available to be applied
to the controlgrids of the R.F. tubes, through
suitable filters to suppress any A.C. component
that may bhe present.

The filter resistor R2 feeds to the 1st R.F.
grid-return circuit, while subsequent decoupling

resistors R3. R4, c¢te., are used for the 2nd,
3rd, etc.. R.F. grid-returns, depending on the
number of R.F. stages uaed.

LOW-VOLTAGE SUPERHET.
OSCILLATOR

(3+6) A. G. Ilalsberg, Seranton, Pa,
(Q.} A few months ngo, in the January 1937

+-

V3 R3. 65.000
¥ "ToRMs pp osuec, 05 -MF

Q.385. AV.C. circuit usin
for the A.V.C. voltage

a separate tube
evelopment.
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issue of Radio-Craft, you deseribed a new *Cur-
rent Saver™ eircuit for a new 1H-tube ull-wave
receiver. In this article you mentioned a muodi-
fied form of Colpitts oscillator which permits
the set to run with reduced plate voltage,

Can you supply me with the circuit of this
Colpilts oscillator? 1 am building a “custom
huilt set™ on a speeial order and would like to
incorporate a tapped power transformer and
special oscillator of this type in the set.

(A.) We are printing, in Fig. Q.3%6, the cir-
cuit you request, as furnished by the manu-
facturer—Midwest Radio Corp. The values of all
condensers and resistors used in this commercial
st 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
is used—in other words, 2 sections of the gang
tuning condenser will be required for the ascilla-
tor. This must be planned for, in designing your
receiver. The cathode of the mixer Lube is eun-
nected to the cathode of the oscillator, thus in-
jecting the local o=cillations into the mixer
cathode stream. Only one coil winding is used
for each tuning band—in contrast with the usual
type of escillator eircuit which reauires 2 coils
coupled to each other.

POWER LEVELS OF P.A,
COMPONENTS—DETERMINING
LINE IMPEDANCE

(387) Floyd Hassell, Bellport, N. Y.

{Q.) Will you please do me the favor of ex-
plaining something about P.A. that T cannot find
the answer t¢ in past issues of your magazine?
(1) What is the difference between a ‘'high-
level” 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
be found in the clearest form in a chart pre-
pared by Harold D. Weiler of the Fisher Dis-
tributing Corp.. and printed for the first time
on this page—Fig. Q.3%7.

This chart gives the comparative levels both
in watts and in db. (decibels) for all the units
¢mployed in modern  public-address work. For
example, it will be noticed that a power level of
600 watts is equivalent to 50 db, plus (or as it is
sometimes stated 50 dh, up). A 15-W. amplifier
will give a srain of 34 db. up, at full cutput, ete.

On this chart will be found such devices as
carbon microphones, magnetic phono pickups,
veloeity microphones, ete. Each of thesze is at
a certain power level on the chart. Those high
up on the dh. scale—only a few db. down—are
high-level appliances and those at the lower end
of the scale are low-level devices,

H an amplifier has a high- and a low-level
input, thia means that for low-level inputs or
appliances such as mikes or pickups, an added
stuge or two of amplifieation is provided to make
up for the loss in the appliance. so that the
main part of the amplifier can be driven to full
sutput. Such high-level devices as crystal pickups,
magnetic pickups. carbon mikes, ete. provide a
much stronger signal to the amplifier than
those at the hottom of the chart, and thus need
less amplification to drive the output tubes of
the amplifier to full output.

In answer to ypur second question, we would
advise a study of the chart mentioned above.

Your 3rd question iy one which puzzles many
radic men who have not delved deeply into the
subject of alternating current clectricity.

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 2.8 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 im-
pedance. From a textbook on A.C. we find that

1937
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Fig. ©.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 in-
ductance or capacity.
Inductive reactance = 2xfL
where: ; — 3.1416
f = the frequeney in cycles per second.
L. = the induetance in henrys.
1

241C

Capuacitative reactance -

where: y:-= 31116
f — the frequency in cycles per second.
C = the vondenser capacity in farads.
1,000,000
The latter equation becomes ————
24fC
when the capacity is expressed in microfarads.
After the reactance of the load (in most
cases it is a transformer winding and may be
congidered as an inductance:-—the capacity may
be neglected with only a small error, except at
high frequencies) hazx been calculated from one
of the above equations, the impedance. Z, at
the desired frequency can be figured from the
formula :

Z=V R* + X2
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 freduency for this
figure.

It is a comparatively simple matter to sub-
stitute figures in the formulas given. thus de-
termining, first, the reactance at the desired fre.
quency, and second, the impedance,

(Continued on papge (82)
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Fig. ©.387. Chart of the relativea power levels of
P.A. components in watts and
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NEW

Fig. B. Quartz voice-coil form is used.

Fig. A. Three sizes of permanent magnet units.

glad to know that permanent-mag-

net (or “magneto dynamic”) cone-
type dynamlc reproducers have been
lmploved in design to the pomt 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 field-
energizing 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

PUBLIC Address specialists will be

Permanent-magnet
which survive any weather find ready ap-
plication by the sound specialist.

LIONEL B. CORNWELL

e T T T DR TR

P.A. SPEAKERS
FOR OUTDOORS

air-column speakers

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

“SET" AND "P.A." UNITS DIFFER

Just what are the constructional ele-
ments 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, de-
signed for the sound specialist, with
special reference to the “nipermag”
(h1gh-coerc1ve magnet) type of one
well-known pioneer in the new cast-
alloy-magnet dynamic loudspeakers.

(Continued on page 701)

Fig. A. Amplifier cases of different sizes.

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 avallablllty 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.

n QUESTION frequently asked by Service Men and

THAT "FACTORY"” TOUCH

One strong argument in favor of ready-made amplifiers
is their appearance—an important factor is selling or rent-
ing. 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 anyhme The center item is particularly recom-
mended. This is an ordinary steel chassis, with a perforated
cover. It is amazing to see what a difference the mere addi-
tion 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 micro-

676

MAKING HOME-BUILT
AMPLIFIERS LOOK
’PROFESSIONAL"

Cabinets and trimmings improve their ap-
pearance as well as their salability.

ALEX G HELLER UL TR T T TGO TR

phone, spare tubes, etc., if a small seml-portab]e amplifier

is built inside. A wide assortment of sizes of these chassis

and cabinets, suitable for all amplifier requirements, is
(Continued on puage 684)
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Fig. B. Some of the available accessories.

RADIO.CRAFT for MAY, 1937



RADIOC-CRAFT for MAY,

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

(Continucd from papge 61%)

The Musicians see nothing of the performance
but the orchestra leader observes the presentation
through ;v des! -side window,

Instead of this "live” orchestra, a sccond
orchestra, recorled on sound film, may he used
where greater volume (and “eolor”™) is reguired ;
simultaneously, s second sound-lilm recording,
consisting of choral and sound effeets, may be
superimposed on the first. Also available, but as
“live* pickups, are an electric organ and the
sounds ercated in a special sonnd-effects gallery,

Both the alive, and recorded, =ound 1mrtions
of the program are molded as to volume and
other characteristics {0 suit the mood of the
action, and then projected through the theatre-
address system to the uudience.

The director starts everything by pressing a
button; and then monitors the combined output
by means of headibhones connected through a
emaull amplifier 10 a microphone Jocated above the
audience,

The heart of the new smind system—ihe con-
trol console—is located in one of the boxes on
the side of the second balcony. Seemingly magical
re~ults  are secured through the manipula-
tion of the controls of this console. In one part
of the play, for instance, Moses supposedly talks
with God. God seemingly replies to him, in a
voice of stentorinn proportions, through the me-
dium of giant loudspeakers installed in the ceil-
ing of the theatre thus creating the illusion that
the voice is coming from Heaven. The dimen-
sional and perspective effects of the sound system
are also controlled from this console.

HIGH-FIDELITY SOUND SYSTEM

Four sound-film miachines are located in un
enclored chamber above the stuge. 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
euperior to anything heard heretofore; (oo,
this is the firat installation of its kind. (See
Radio-Craft, May 1936, pg. 616.—FEditor). One
muchine substitutes a 60-niece symphony orches-
tra 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 ahout 40 to 10,000 cycles,
> 5 dh., st 32 acoustic watis oulput!

In the background of the stare, located on
either side. are 2 semi-circular ‘‘coves” extend-
ing to a height of %0 ft. At the base of these
concavities and facing them are 2 groups of Joud-
spenkers 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 iz 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 electrie 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 baffle-
type reproducers also occupy the boxes. which
were formerly graced by jewel-bedecked women,
and crown the dome of the theatre.

The “sound” for this gixantic theatrical per-
formance, including the voices, music and sound
effects, i3 provided by 2 high-fidelity, 80-W.
emplifiers (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 awitchboard
Iocated in the basement under stage is, like other
activities in this theatre. accomplished through
tiia “whispering” (“private address™) loudspeaker
system, Its operators, guided entirely by com-
mands from the prompter’s box and by careful
timing, see 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)

1937

WILL HELP YOU
{GET A PROFITABLE
SHARE OF IT!

P. A. is Big Business today! LAFAYETTE
Co-ordinaied Sound Systems have met this
tact, with modernized eguipment to reflect the increased scope ol the field.
Completely bled—in the t. most modern dress—the trim ex-
teriors of these splendidly pucknqed units are typical of the filness and
efficiency of their well-pl ing make-up. They are most simple
to install—ready for i i We invile your inspec.
tion of the lins of LAFAYETTE Co O'rdmtl’bd Sound Systems.

PORTABLE

5 WATT SYSTEM o

This Lalayette 15 Watt portable COORDINATED
SOUND SYSTEM incorporates the following modern
fectures: All-metal tubes. mixing and fading facilities,
three input channels. crystal, velocity. soundcell, vel-
ophone, electro-siatic or velotron mike operation, tone
control. shielded plug-in input and output connec-
tions variable output impedances, all terminals on
rear of chassis, fused power line. triple filtered plate
supply. Class “A” amplification. electronic mixing.
Two 12" electro-dynamic speakers housed in attrac-
live airplane luggage type case. Case splits into two

: . L]
sepatate sections, with speaker in sach. @ WHOLESALE RADIO SERVIGE G0., Inc.

2 100 SIXTHAVE.,NEW YORK, N.Y.

B Ploase send FREE catalog No. 68-3€7.[]
#l Enclosed find check [ monsy order [
ll merchandise listed on attached sheet.

8378-P—15 " tab d tem,

less tubes, ;rtn:::u: :nd":::hwl::n:. 339050
B855-P—Same os above, but with tubes, Lofoyette
velocity microphone and heavy base floor stand.
Ready to operate. Nothing else to buy. $59.50

IIII'IIII.E!IH.E RADIO SERVICE [0 Jx

gCHICAGD, ILL, ATLAMTA,

n
B Name _ . .._ . - 80 coomo cxda oo

= Address - "

SELLL TN |

&RADIO EXPE RT =&4m AT HOME

RADIO SPECIALISTS NEEDED HERE IS YOUR OPPORTUNITY

Modern receivers with their complicatad circuit sys- Your possibilities of making monor and getting
tems have knocked out the old time cut-and-try ahead are limited only by your ability and skill—
radio fixer. Trained men with up-to-the-minute but you must know more than the other fellow. You
knowledge are needed to service these new sefs. must be a radio service specialist, as R.T.A. can

train you.

PRACTICAL TRAINING

WHAT R.T.A. STUDENTS SAY
AT HOME Notwood, Ohlo

Our home study course is practical ‘‘shop and 1 haye cotinected with a large firm

b as Radio Bervice Manager and
bench® training combined with a thorough set }':lih T extend my thanks for your

Jos evh Rapien. Jr.

rkville, Ohln
From Aug. 1 to Dec 7. 1
tepaired 163 radios and Mll. un
43 aerials which is very goud for
part time work while studying

your course.
Chas. Koerber.

of prattital icssons prepared by an experiented
Radio service engineer, Four working outfits are
also furnished.

AKE SPARE TIME
MONEY

complete and practical. we
show you how to make money aimost from the
start. The course tan easily be made to pay
its own way. Investigate now, write for free
book of details,

RADIO TRAINING ASS’N OF AMERICA
Dept RC-75, 4525 RAVENSWOOD AVE., CHICAGO

Our tralning is

Point to Point
sjstance Tesler.
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COUPON YOU'LL
EVER CLIP

I Will Show You
How My

2-WAY

MONEY-MAKING

RADIO
TRAINING PLAN

Can Prepare
You at Home for a
Good-Paying RADIO
Job ... at a Cost of
Less than 17¢ a Day!

Whether yon‘re got a job or are lwoking for
onle—whether you're looklug for a profitahle ilfe-
tme professionn or a part-time money maker
Al whether or not you've ever had  hresious
Hadio experlence, you owe it o soursell 1o
vestigate nn smeeess Radlsy Tralning method at
onee, LIl show yon how W make share tim
Dofits while you learn P31 fit sou obt wild
Professional ladio Vguinment tenh you 1o u
It on ali Kinds of wirk g Teach you  mmdem
business methods

| ACTUALLY SET YOU UP
READY FOR BUSINESS

I ean he

*

e’ T am already domg it for
ambition. fuilms like 1ou T know [ cen do 1
to 3o Youll leam ar e Inocie 1ne

and sotil Do Dledsantly sulpri-ed how guiekly
you are temds for g oveal future g growing
Industiy  with anlnnied  possibiiities fov  woll

trained wen
RADIO — ELECTRONICS

TELEVISION-—SOUND, ETC.

Tvpiing covers EVERY
4 wuy that Bs mteresting and easy 1
MY new bhooklt!
ambitious

Kprasbens
Radie in
understand Get
it has meant o student el the
wlowing 1eemds of  raise from ll'ldﬂ‘s of 1hy
Radio Industry. GET TIHE FACTS

DON’T WISH FOR A GOOD JOB
START TRAINING FORI|ONE...

branch of

Learn  what

Muail the ebove Counon Today. . .. Prepare
for a Job that Days Real Money!

RADIO-CRAFT

JOSEPH CALCATERRA

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

2. HAMMARLUND CaTALoc. Contains complete
specifications, illustrations and prices on the
Hammarlund line of wvariable and adjustable
condenszers ; intermediate frequency transformers.
cails and coil forms : sockets ; shields ; chokes and
miscellancous parts for broadeast, short wave
and ultra-short wave reception and transmis-
sion. Also contains description and prices of the
Hammarlund line of "Comet Pro” and “'Super
Pro’ receivers.

5. ELECTRAD 1936 VoLuME CoNTRoL AND RE-
SISTOR CATALOG. Contains 12 pages of data on
Electrad standard and replacement volume con-
trols. Truvolt adjustable resistors, vitreous wire-
wound fixed and adiustable resistors and velt-
age dividers, preeision wire-wound non-induetive
resistors. center-tapped filament resistors, high-
auality attenuators, power (30- and 150-watt)
rheostats and other Eleetrad resistor specialties.

29, Tne Key To SuccessruL Semvicing. Four
different types of combinations of courses on
Radio Servicing, Publie Address Work, and
Televizion, developned by the Radio Service Insti-
tute, are described in this 2Z4-page booklet. Com-
plete information, including outlines of the
courses amd ecosts. is given. Two of the courses
are designed for the more advanced and move
ambitious Service Men who are anxious tw get
to the ton of their profession. The other two
courses are for less-experienced Service Men
wha want to advance more rapidly in the Radio
Servicing Field. Please do not ssk for this hook-
let unless you are interested in taking a course
in these subjects.

53. Polyviron Col

Data SHEET 536. This
folder contains complete ceatadog  deseriptions.
specifications, prices. performance curves and
eircuits shawingz applications of the complete
line of Polyiron radio components made by the
Aladdin Radin Industries, Ine.

57. RissoN MicroriioNes axh How ro Use
THEM. Describes the principles and operating
characteristics of the Amperite veloeity micro-
phones. Also gives a diagram of an excellent
humless A.C. and battery-operated preamplifier.

65, Tue 1937 LINE oF SurkEmg TESTING IN-
STRUMENTS. This 24-page catalog gives complete
information on the entire Supreme line of test-
ing instruments. inclading the Model 525 Diagno-
meter; the Model 540 and 530 Radio Testers:
the Model 500 Automatic; the Model 5056 Tube
Tester ; the Model 535 Diagnomoscope and other
Supreme oscilloscopes, tube testers, siknal gen-
crators and multimeters. Complete details  of
the Supreme Easy Payment Plan for purchasing
testing equipment on the installment plan are
al=o given.

66. SurremE DESIGN MANUAL A" oF TURE AND
Ranme Testing Circurrs. This interesting and
ureful 60-page handbook covers the fundamental
principles of meters, measuring instruments and
test circuits and ilustrates, with detailed ex-
planations, 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 cemplete infor-
mition on how tu determine and locate the
anrees of radia noise by means of the Sprague
Interference  Analyzer. A deseription of the

trols the sound effects while the operator in the
rigght-hind compartment superviges the lighting.
Both accomplish this through the “whispering”
loudspeaker system and manual contrel. Loud-
speakers beconie “mikes’” at the flip of a switch.

Altogether, thiz unusual collection of “‘new"”
P.A. devices opens up a new era in sound work.

The unusual type of film recording: the
talk-back communicating system which permits
instantaneous control of lighting, cueing and
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| TECHNICIANS’ DATA SERVICE

DIRECTOR

LG Er A ORI

Radio-Craft Technicians’ Data Service
99 Hudson Street,

New York City, N. Y. RC-537

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

2 3 29 a3 57 65 73
T4 b 6

My radio connection is checked below:

Service Man operating own business.
Service Man for manufacturer.
Service Man for jobber.

Service Man for dealer.

Service Man for servicing company.
Dealer.

Jobber.

Experimenter.

Professional Set Builder.

Amateur Set Builder.

Short Wave Work.

Licensed Amateur.

Station Operator.

Radio Engineer.

Laboratory Technician.

Public Address Worker.
Manufacturer’s Executive.

Student.

-
N N N St N et ettt

I am a:

( ) Subseriber ( )} Newsstand reader
I buy approximately $...... v of radio
material & month. (Please answer with-
out exaggeration or not at all.}

NI 5806060600 00060000060003000600000300
Address .. ... e 5
City ...ttt State .......
(Please print name and address)
Avoid delay. The catalogs and booklets

tisted are now in stock and will be sent
promptly as long as the supply lasts.
1’lease use this coupon in ordering. The
use of a letter causes delay.

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

74. SrracUB 1936 ELECTROLYTIC AND PapPER
CoNpENSER CaTaLoc. 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 enginecrs. In.
formation on the Sprague Capacity Indieator,
for making capacity tests on condensers and in
servicing receivers. is included.

75. Srracur  TeL-U-How CoNDENSER GUIBE.
A valuable chart, compiled by the Sprague Prod-
ucts Co. which tells the proper types., capacity
values and voltages of candensers required in
the various eirenits of radio receivers and am-
plifiers, and how to locate vadio troubles due to
defective condensers. Includes dati on condenser
caleulations.

76. Facrs You ShotLp KNow Asgour CoN-
beENsERS. A folder, 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 filterinig
and safety in operation.

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

(Continucd from page 677)

scene shifting; the unusual acoustical devices
resorted to, in producing the difficult cflects
required for this extraordinary theatrical per-
formance ; the combined use of alive and recorded
orchestras, voices and sound, projected through
an unusual high-fidetity system; and the careful
engineering  in  permitting complete flexibility
in all controls, make possible this ¢lassic example
of neo-theatre technique—which everyone should
make it ¢ point to see.
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A STABILIZED FEEDBACK 6-W. 25L6 A.C.-D.C. AMPLIFIER I

(Continued from page 6569)

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 cireuit 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
to compensate for the input transformer char-
acteristie, and to provide for equalization. The
secomnd is seross the last 2 stages, from output
to input of the 2nd tube, to minimize distortion
in the 6CH and to compensate for the slightly
dropping characteristic of the output trans-
former. This feedback is also effective in re-
ducing hum and tube noise. So fur as distortion
is concerned, with the feedback in. the final tube
could be overlonded without serious distortion to
the ear, although this is not recommended.

The 1st feedback may be varied by changing
the amount of resistance in R2, thus varying
the feedback ratio; furthermore, a chake 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 ne equaliza-
tion is used. It is imperative that the feedback
resistor R% be connected to the correct side of
the output transformer and the other side
grounded. Should it be connected to the wrong
side, osciilation 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 feed-
back being zero:—that is, R2 = 0. The output
feedback is controlled by R3: when R5 is a
maximum the feedback is a maximum. Figure
2A-4 shows the amplifier with both eontrols and
also the feedback at maximum. This response is

essentially flut except for the very low end.
This may be equalized as we will show next.

Figure 2B-1 again shows the amplifier re-
sponse with low feedback. Figure 2B-2 with
input feedback alone and euualized for low fre-
quencies ; that is, RI6 is at maximum and R15 i<
zero. Figure 2B-3 is the same except that the
amplifier i~ now edqualized for highs: that is,
R15 is a maximum and R16 is zero. Figure 2B-4
shows the effect of the output feedback alone,
with R15 and R16 bLoth at a muximum. It is
well to note that this response differs slightly
from Fig. 2A-3 due to the fuct that the latter
was taken without the L2—R15—R16—C7 net-
work connected. Figure 213-5 shows the response
of feedbacks in, and R15 and R16 at zero, allow-
ing for maximum equalization.

Thus, by variation of the 4 controls any re-
sponse within these limits may be obtained. It |
is not necessary to have variable feedback a-
fixed resistance may be used in place of R2 |
and R5, and 2 controls eliminated. The cqualiza-
tion 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 main of the pre-
amplifier. Yowever, with R2 and R3 tixed, R15
and R16 may be varied to change the response
without appreciably affecting the gnin. For sake
of comparison, the preamplifier has the following
gains at 1,000 cycles:

1—with no feedback—8% db.

213-1)
2—with input feedback—62 db. (Fig. 2A-2)

(Fig. 2A-1 and

3—with output fecdback—57 dbh. (Fig. 2A-3 |
and 2B-4)
4—with both feedbacks—51 db. (Fig. 2A-1).

It is well to realize that these are voitage ratios
of 2.5, 1.26. 1.0 and 0.26, which perhaps more
clearly illustrates the effect of feedback. ‘

A PRACTICAL APPLICATION

In the succeeding Part 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.

INTERNATIONAL RADIO REVIEW

(Continued from page B58)

A.G. television receiver which appeared in a
recent issue of Fernsehen und Tonfilm (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 wheels 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

NEW LINE of radio receivers, described in
a recent issue of Wireleas 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 eorresponding to the station wave-
lengith. 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 sta-
tionary index line. Wavelength scales are also
provided at 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

N INTERESTING portuble receiver—small

in size and light in weight—was described

in a recent issue of Wirecless Retailer and Broad-
caster {London). The set is a 4-tube regenerative
T.R.F. set using a screen-grid tube as R.F. am-
plifier; a triode as regenerative detector; a
triode 1st A.F. amplifier and a tetrode output

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

A COURTROOM P.A.
SYSTEM

(Continued from page 653)

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,  (¢) low-frequency control and (d)
medium-frequency control. These frequeney cone
trols compensate for the high-pitched or low-
pitched voices of the various judges. (An Am-
plifier Co. of America product is illustrated. in
insert, on page 655.)

One of the larger courtrooms utilizes
of % speakers, 6 of which are mounted
umns {(similar to one shown in one
photos). One of the speakers is out in the
corridor and the amplifier is equipped with a
special selection switch which provides for shut-
ting off this outside speaker. The remaining
speaker of the 8 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
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
large courtrooms throughout the country. Progres=
sive P.A. specialists will find this tip a profitable
one.

a total
on col-
of the
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“I'D TRUST WESTON

building o meter
40,000 fimes as
sensifive as this

Neon Lamp!” g

The tiny Neon Lamp In your checker probably is
the Y, watt size. The meter in the new Model 772
Anal oniy 6%, millionths of awatt
. . - almost 40,000 times as sensitive.

" WESTON "
SUPER-SENSITIVE ANALYZER

50 MICROAMPERES FULL SCALE

To dealers
in U.S. A,

You can do more . . . make more . . . with
the WestoN 772 Super-Sensitive Analyzer.
With its big, 50 microampere meter . .. 1ts
sensitivity of 20,000 ohms per volt, resistance
ranges usable up to 30 megohms, current
measurements as low as /2 microampere . . .
you can get into and thoroughly check all
Yeceiver 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
time-saving facility . . . its money.making
ability . . . and because WESTON builds it
Servicemen recognize WESTON’s years of
experience and leadership in building the
highly sensitive instruments for governments,
scientific lahoratories and for industry the
world over, as the best guarantee that even
a highly sensitive instrument like Model 772
will stand up . . . serve dependably and
profitably for many years. Let us send you
all the facts. Return the coupon today.

WESTON Instruments can be purchased on deferred
payments through the WESTON Investmeat Plan.

—— e ot e e e s e e e e e e )

| i :
| Weston FElectrical Instrument Corporation,

599 Frelinghuysen Avenue, Newark, N. J. |
Rush me complete data on WESTON Radio Instru- 1
ments, '

I Name I
I Address - & |
" City State !
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—ALSO 500
other FREE
PRIZES'!

You still have time to enter this easy
Ray theon Contest and win any onc of 500
prizes, 2 V-8 service truck with a com-
plete built-in sound system—or $600 in
Cash! All you do is answer a simple ques-
tion—one that every dealer or serviceman
gives to his customers, two or three times
& 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
today!

SEE YOUR JOBBER!

RAYTHEON PRODUCTION CORPORATION

420 Lexington Ave.
New York, N.Y.
445 Lake Shore Drive 555 Howard Street
Chicago, lllineis San Francisco, Cal.
415 Peachtree St., N. E.
Atlanta, Ga.

RAYTHEON IS THE MOST COMPLETE LINE—ALL TYPES
OF GLASS, OCTAL BASE. METAL, RESISTANCE AND
AMATEUR TRANSMITTER TUBES.

55 Chapel Street
Newton, Mass.
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CLAIRVOYANT DR. FOX

(Continued from page 660)

Jessner, if you believe ijn 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 peaple, but they thought Dr. Fox was
more than an earthly being. One man ex-
plained to me, when I expressed doubt about
this opinion: “From him comes all salvation. for
he alone knows the future. You will scon be
convineed of it yourself."

No communication was permitted with the
outside world. But we could read all the news-
papers we wanted to, and the radio was turned
on for one hour each day, at noon.

We all ate our meals at one large table. When
Dr. Fox entcred. I noticed at once the deep
reapect that his paticnts felt for him. After the
meal, e deathly silence fell, everyone looked at
the doctor, who appeared to stare into the dis-
tance. with wide-opened cycs. The strained si-
Ience began to become intolerable. Finally the
docter passed his hands across his eyes and
got up.

“lHow are things today, Doctor?” asked the
thin. frightencd voice of an elderly lady.

“Ah, my friends,” said Dr. Fox, seriously,
“tonight there will be n railroad accident in
Canada. Seven persons will be killed and twenty-
three injured. Tonight the Freneh 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 police-
man 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 arrival:—that i:, 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 teo notify the patients that the hour of
radio broadcasting was aboit to begin. When I
entered the room in which the radio was, the
other patienta had already assembled there. The
familiar veice of a New York announeer identi-
fied 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 wreck-
age.”’

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 ful-
filled.

“Doctor,” T 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 auestion,”
answered the doctor. *‘These things are too
serious for you to apply to such frivolous sub-
jects. You must believe in me, Mr. Jessner! But
this time, I will make an exeeption 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 onel

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 2"

“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 1 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 in-
jection. 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 Iaboratory, where the injections
were made, just as the doctor was filling a

hypodermie syringe with a clear fluid. At that
Please Say That You Saw It in RADIO-CRAFT
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moment, the doctor wis called to the telephone
and left the room. lie came back a minute later,
but I had time cnough to put water in pluce of
the liquid in the syringe.

“Go right to bed,”” said Dr. Fox, after in-
jecting the water. “You will sleep very soundly.”

1 went to my room, put my watch on the table,
and =at up all night, without sleepink a single
minate. 1 did not lie down in the bed until 3
o'¢lock in the morning, and when the doctor
came into the room, ! 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 wup, rubbed my eyes at the same time.
The doctor spuke to me, and | let him have his
say and acted astonished. Then 1 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, 1 suppose,” 1 said. “but still,
how wis it possible, and how did you find out
about jt 7"

“Very simple,” explained Jessner. “When the
doctor came to wake nie up that morning, he
said to me. "Do you know kow long you slept

“l have no idea,” was my answer.

“Almost 36 hours.” said Dr. Fox, “the sleeping
potitn worked well.”

“Naturally this made the whaole thing clear.
When 1 came into the place | had been given
a sleeping potion, and [ had really slept 36 hours
then, without knowing it. That's why I was se
terribly hungry when 1 woke up. That's how all
the patients were handled, and even the servants,
except the old housekeeper and one nurse. whe
know the scheme. The servants were well paid
but they could nut leave the premises or wet
visitors while they werc employed there. By
means of this sleep of 36 hours, a whole day wus
stolen from us. and we knew nothing of it
That’s how the doctor had a 24 hour advantage
over us und when we got the newspapers they
were a day old.”

“And what about the radio?” I
Jessner.

“Very simple. Each day. Dr. Fox would reeord
an hour’s broadeast on a phonograph record,
and we got the canned news dished up to us
24 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 a light dose
of sleeping potion. so that they would be slightly
drugged when they awoke. and willingly be-
lieved that they had slept 36 hours. That ad-
justed them to the correct date, and the patient
was then brought directly to the station, without
giving him the opportunity to see or spenk to
any of the other patients. who were remaihing.
Since then the clairvoyance of Dr. Fox has
been giving me an income of $500 a month.”
concluded Jessner, and lovked quite pleased
about it.

interrupted

INFORMATION BUREAU

(Continued from page 675}

HOW TO "PHASE" MICROPHONES!

(388} Mr, Arthur B. Schultz, Olympia, Wash.

(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, *1 get
most unsatisfactory results? I use electronic
mixing, feeding each mierophone 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
vhasing microphones as there is in phasing
speakers, Otherwise, the voltage generated by
one microphone will be balanced-out by the volt-
age generated by the other microphone. The phas-
ing relation is very simple to test by turning one
of the microphones 180 deg. around while placed
close to the other micrephone. 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 di-
rections, Read “New Directional Mike Has In-
tinite Baffle'" on page 6534.
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INTRODUCING—A
CATHODE-DRIVE HIGH-
FIDELITY 32-W. BEAM
AMPLIFIER

(Continued from page 665)

110 V. A.C. power lines. The construction of
this alternator is most unusual: its detailed de-
seription, in Part I, will interest the sound
specialist. (A view of the alternatar cuntactor
is shown in Fig. A.)

THE POWER SUPPLY AND RECTIFIER

The preblem of efficiently providing high D.C
voltages from a storage battery has always heen
an acute one. Many attempts have been made
to produce the desired results by employing
vibrators, dynamotors, motor-generators, in-
verters. rotary converters, ete., but gll of these
units have always been characterized with some
inherent disadvantage such as low-efficiency, hixh-

1937
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eost, unreliable operation, limited power output, |

boor regulation, high hum level, low rafety fuc-
tor, large bulk, or cxcessive weight,

The high efficicncy of & well-designed power
transformer is generally recognized: efficiencies
ranging from 95 to 9% per cent are easily
attained in commercial practice. It s for
this reason that this type of veltage step-up ix
employed. A cursory cxamination of the sche
matic cireuit will reveal the presence of ¢ "pri-
maries” on the power transformer, one for con-
ventional 110 V. A.C. uperation and one for 6.3
V. use. This lutter primary iy of course connected
to the motor-driven alternator which changes
the direct eurrent of the storage battery to
alternating pulsations corresponding to a fre-
auency of 60 cycles. It can readily be under-
stood how this current when fed into its appro-
priate winding will produce corresponding high
voltages in all of the secondaries. Of course,
during 6 V. operation, qil of the filamenia are
connected directly to the atorauge batirry. This
is one of the major improvements over the unit
previously described (September 1936 issue) asx
the latter chonper (or pole-changer) system dissi-
pated 15 W. in isolating the X3 tube fram the
storage-battery circuit.

By referring to Fig. 2A it will be noted that
an uneonventional system of rectification is em-
ployed in this novel amplifier system. A de-
tailed descrintion of itx design, and operation
will be found in Part 11 of this series.

Another important cireuit innovation has heen
incorporated in the design of the degenerative
driver which provides far proper operation of
the output tubes under true high-fidelity condi-
tions. See Fig. 2B.

Although the power ouiput tubes are char-
acterized by low inherent distortion the per-
furmanee of the driver is of the utmost im-
portance ag this stage is the usual source of
excessive distortion. The degenerative driver
employed utilizes the famous reverse-phase fecd-
back principle by the degenerative effect intro-
duced in the cathude circuit of the §C3.

The theory of operation and the udvantages
of this type of eircuit will be described in Part
IT of this article.

In the meantime, however, the authur will be
pleased to answer all inquiries addressed to him
in care of Radio-C'raft, relative to this or any
other type of amplifier or public-address sound
system,

B av——

RADIO TRADE GUIDE

Dealers und Service Men in the New York area
will find this handy card (listing radio, electrical
and music companies. their trude 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 originnted by Sidney S. Risser.
Write to Radio-Craft and ask about No. 1349A.

.
RADIQ . ELECTRICAL . MUSIC

Frade sLuide

YOUR GUIDE TO m-rmu-nAa.uc:s A
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KENYONIZE TO MoD

Kenyon Transformer Co.,

ERNIZE AN

Inc., is pleased to announce several additions to

D ECONOMIZE

the "'T" line which are designed to take care of newer tubes and circuit
developments in power amplifier applications.

KEN-O-

DYNE

THE UNIWVERSAL OUTPUT TRANSFORMER
KEN-0-DYNE IS THE PRACTICAL SOLUTION TO THE OUTPUT PROBLEM.

This new low eost universal output transforme

] r will mateh any et of push-pull, push-pull
paraliel- or a single plate to 500-200 ohm line or speaker voice coils. Low impeidnne -

n=

rections for speaker voiee coil range from .5 to 25 ohms.

fﬁﬁ
w>
&

Type T-108 Audio level 15 watts Net Price $3.00
Type T-109  Audio level 30 watts
Type T-110  Audio level 60 watts Net Price $7.30

KEN-O-DRIVE

THE UNIVERSAL DRIVER TRANSFORMER

Net Price $4.50

K>
Lt

KEN-O-DRIVE IS THE MODERN ANSWER TO CRITICAL DRIVER OPERATION.

Will match & 500 ohm line or any driver plate or plates to elass -

Type T-26% Level 7 watts Net Price $4.20,

AB™ or "B grids.

Type T-263 Level 1n watts Net Price $3.40

KEN-0O-

LINE

THE UNIVERSAL LINE TO SPEAKER TRANSFORMER

Designed to couple one or more speakers from a 500 ohm line, Makes possible the use of

from one to six

impednnees from .16 to 16 ohms.

Type T-30 Audio Level 10 watts
Audio Level 30 watts
Type T-32 Audio Level 60 watis

Type T-31

units in parallel on a 500 ohm line. Multi-tapped seeondary

provides

Net Price $3.30
Net 1'rice $4.20
Net Price $6.00

RR39 LINE AND SPEAKER OUTPUT TRANSFORMER

Our type T-307 is especially designed for RK39 beam power tubes in class “AR." May
be used for push-pull paralle!l 61.6 tubes in class AB?2,

to 6500-200 or 15-%-4 ohms. Net price $9.60.

For full information on these units ask your dealer for the new

alsa
Primary 6,400 ohms or 1904 ohms

catalog describing our

complete line of P. A, audio and power components.

Chief Engineer

KENYON TRANS

840 Barry Street

Export Department
25 warren St.. New York, N. Y.

MEN PREFER

PRECISION

i2]1 EAST NEW YORE AV.,

FOR

P. A. Division

MER CO, Inc.

New York, N. Y.

Cable Address
SIMONTRICE—NEW YORK

IMPORTANT
REASONS WHY SERVICE

THE POPULAR ““PRECISION*’
ELEGTRONOMETER NO. 600

A combination testing instrument of
COMPACT SIZE (12% x11% 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 purchasl‘ng
several testing units

$45.75

“PRECISION”

NEW ““PRECISION’’
MULTIMETER NO. 830

This 11 range servies instrument contalns
a tarke 3 inch J)’Arsonval type meter of
2% aceuracy, housed in 3 bakellle case.
5 D.C, voltage ranges: 0-10; 0-100; 0-250;
0.500;: 0-1000 at 1.000 chma per volt, 4 D.C,
current range3! U-1 ma; 0-10 ma; 0-100
ma; 0-250 ma. 2 resistance ranges:
ohm3 shunt method, 0-500 chms. As low
as % ohm. 1ligh ohms reading. 0-300,000
ohms, Selector controlled through-
out. Op)y 2 bolartzed pin jacks on s 95
1(lhc- panel. .
nish .,

4 Cr‘tpotaﬁm
E / BROOKLYN, N. Y.

Please Say That You Saw It in RApIO-CRAFT
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8/6 FREE ELECTRICAL BOOK

Practicat Shop
'l'runmE on

YOU To00
can train for a
BETTER JOB and MORE

MONEY in ELECTRICITY
i)o you want a BETTER JOB —
MORE MONEY and a future free
from Job Worry? Then send for niy
big free Eleetrical Book Today and
learn the FACTS about the amazing

gt

h-‘ ning. You get
Real Llectrh--l

Equipment
paratus, Too ?;
and Sup 'Hu to
work on.

te

YOU a8 & regular
r-r’ ol your
raining at NO
extrs cost,

opportunities in Electricity — AND —— _t
—how this ncw modern, tp-tedate | ~o— |a «
Practical Home Shon Training can e 20 \(
help you qualify for these oppor- | s ™ (4
tunities, = Y-
‘‘Learn By
PRACTICAL SHOP TRAINING { poing” InVour
ON REAL ELECTRICAL Own Home

EQUIPMENT AND APPARATUS
— RIGHT IN YOUR OWN HOME

“Learn-by-Doing’” becomes a fact
with this fasrmatmg new, modern,
up-to-date Practical Home Shop
‘Training in Electricity. With vour
instruction material, you get Klec-
trical Equipment, Apparmus Tools
and Sunphcl wlth which tou learn
to do RIEA RACTICA] RK
—IJust llke you \\ould do oyt on the
job. Don’t you agree that this iy
without question the most PRAC-
TICAL Home Trainiag in Amcrica?

UseEquunment
OPPORTUNITIES TO EARN UP | ~for Many
T0 $5.00, $10.00 A WEEK AND [| Monsy Making

obs:
A great deal of
this equipment

MORE WITH SPARE TIME

WORK WHILE TRAINING Going mansSrent:
We tell you how to DO these jobs, ll foloepsretime
furnish nal electrical ey t and jebe ""y‘é'é‘m

have no L

for the materisi
¥ou use, My bix
roo hook tellr
yout more of this
\'-luﬂile feature
of K. 1. Truireng.

supplica foy m of them, and gjve
Ke“ valuable Saﬂs and Advertising
lDO to show you how to Sell Your
Services. In fact, it _should tuke
only one or two small jobs a month
to more than make the training
PAY FOR ITSELF,

TRAINING IN RADIO, REFRIGER-
ATION, AIR-CONDITIONING,
DIESEL ELECTRIC POWER and
MANY OTHERS INCLUDED

My book also tells how E. 1. Train-
lnxlm_lrs\;OUlo]\CREASh\’OU

NG power still more by in-

<luding training in these big, im-

portant branches of Electricity. Each

one practicilly an industry in itself
—each one a complete fiell—yvet,

entiro training
Bnninn the very
AY ¥ou eoroll,
go that as yon pro-
wilh your
training, you wre
nuill"nu your own

ou getall of these and morein 2,1, Homa Electrical
Practical Home Shop Training. T A

1 "l‘
KT u:fi
Five vm. .

GET INTD A GROWING FIELD

FOR A BIG PAY FUTURE
GET INTO ELECTRICITY—get

|

lnr.o a field that Is growing and ex- I
ng—get into a field where :x);- *J“ ’
Rortumues ior REAL JOBS and N
TIE‘A‘}‘&ED k\’ await the Get this
Naturally t quahfy Eor these jobs v;me::s%rgk
you MUST BETRA . 1 fact oA

*ou want the B!-_ST the most
horough and Complete, the
most PRACTICAL Training,
?onccly; calmHl;uy. We bell_Fvel l-:l I

ractica me § raining
To Be That Kind O? ‘Training,
But, we don’t want You to take our
word for it. We want you to judge
for yourself the value of this new
modern up-to-date Training method
=—where you Icarn on Real Electrical

<
soundinterest-
ing? Inn'tﬂ'or!h
Investigating? Ask
yourself could
any method of

OrYouUnK Mananx.
lounlo et ‘nlo the
Blg

Equipment and Appafatus—right in ¥ fleld of
Ek- r own home. send for my Big
ctrical Book TODAY for full in-

formation on this new casy, in-
teresting and Profitable i’r
ticd Home Shop Training. Re-
member this book cost you noth-
s AT AN S

oD an A ILL
CALL ON YOU.

- LB N N B B B N N B R - .
H. W.Peteuen Presiden
Dept. 157E, ELECTRIC INSTITUTE Inc. '
§ Hiasdale, lmnos ']
Send Free Book and Pull details of E, [. Home
' Shop Training, .
Name,.,..........., Pearieaaaa Age........ '
i Address. . e, cersareanne
By v vereenenionionreeee eSO, cunrnrnnyrens |
a a

NVESTIGATE - GET THE FALTS

MAKE THE RADIO-CRAFT
MIDGET OSCILLOSCOPE

RADIO-CRAFT for MAY, 1937
DEPENDABLE
GREATER AGCURACY :glgf_',,;::

(Continued from paye 666)

which is quite necessary to make the pattern on
thr 013 screen come out on the correct plane.
The socket should be wired in with pin No. 1
uppermost, and any slight correction may then
be made after the tube is in operation by simply
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
cireuits and “hot" amplifier plate leads being
so covered.

All resistors except the two in the voltage
dividers are of the insulated, l1-W. size.

All fixed condensers of over 0.005-mf. except
electrolytics are of the newly-developed ‘molded
paper” type. These are about the size and shape
of dominves and many can be packed into the
small spaee available.

It iy sugyested that the comnlete 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
brillianey controls, then the rest of the appara-
tus 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
25 to 5 V. to the "V input terminals and
experiment with the various controls t¢ become
acquainted with their action. Do not worry if
the controls appear to “interlock™ or affect one
another, This is quite correet and will be found
to be usual in other oscilloscopes as well.

The “trench mortar” or *'cannon’ mentioned
previously is not & necessity, but is a #reat
cunvenience, The large tube may be of any metal,
but steel is tu be wnreferred for its maknetic
shielding qualitics. 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
juint™ type—flexible both in a circle and ver-
tically—and may be made in any convenient
manner, the one shown being built up of alumi-
num 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 subiect which cover the field thoroughly.
Also, recent issues of KRadio-Craft have gone
into the subject rather extensively, and from
both the theoretical and practical or applieation
angle.

So go to it, you Service Men, and let the motto
be “Two oscilloscopes in every shop!™”

MAKING HOME-BUILT
AMPLIFIERS LOOK
"PROFESSIONAL™

(Continued from page 676)

available at reasonable prices.

Practically all of the small parts that were
considered *'speciul” 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
& local telenhcne repair man in order to get
3-contact plugs and Jjacks. 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 !

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, ete. See Fig. B,
which al:o shows shielded and unshielded 3-con-
taet 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 obvicusly home-made amplifier
into a factory-looking job.

Our Infermation Burcau will gladly supply
manufacturers’ names and adilregscs of any items
mentioned in RADIO-CRAFT, Plcase enclose a
stamped and self-addresscd cnvelope.

Please Say That You Saw It in Rap1o-CrAFT

WIDER TESTING
RANGE

LOWER COST

@ Large 57 Fan Type
D'Arsonval meter
Accuracy within 2%
Separate high and low
ohmmeter scales @ 4
chmmeter ranges (no
external batteries) @
Hh|gh gnlt.;e of 7,500,000
ohms Ow range ‘has

center of scale at 2 only 517 95
ohms @ Each of first 10 divisions reading 1/20
ohm @ Low current drain @ Can be used on
A.C. and D,C.—25 and 80 cycle @ A.C. voltages
as accurate at 20,000 cycles as at 40 cycles
@No frequnncy wave 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._’Cgmaorggs—o—s. Ohms—0— [00—7500—=75,000

@ SEE YOUR JOBBER @
Write to Dept. C. for cataleg

RADID CITY) [PRODUCTS CO.

88 PARK PLACE “DEPEND ON

NEW YORK CITY, DEPENDABLE"

Let ATLAS Solve
Your P.A. Problems

Fy ]

_____) P. A. men who know, will
3 tell you the value of se-
lecting the right equipment for
the joh at hand. Te do the job
right, you must have selection.
Atlas offers yvou the widest se-
lection of sound equipment
available. Spring P. A, is here
—and if you want P, A, divi-
dends, you should have the
Atlas guide to bhetter sound
profits,

Left: Collapsible Dafle Stand
$£12.50, Bafllc $3.00. Raflic is
arvatlable in four sizes.

Write for your catalog now!
Better jobbers evcrywhere are
stocking up with Atlas equip-
ment, Nend for literature and
prices.

ATLAS SOUND CORPORATION
1453—39th St., Brooklyn, N. Y.

HAVE YOU SOME SPARE ROOM

a basement or garafc wher¢ You can do light work?
We call offer you a brolitable Droposttion casiing 5
and loc Novelties, Ashtrays, Toy JAutonmobiles, ete.
as  Manufacturer for firm of many VYears stamd-
ing. No experience necessary as we furnish full In-
siructions with moulds, If interested in devollng your
spare or full time (o Drofitable work and you mean
strictly business write AT OXNCE for full details
a5 we are now closing 1937 arran€ements for supply
of our Ronds.
METAL CAST PRODUCTS CO.

Depnt, 26, 1636 Boston Road, New York. N. Y.

Correspondence Courses In

RADIO .o¢ ELECTRICAL ENGINEERING

cavers compk
EI.EGTRIGAI. ENGINEERING S5 el dheasy
Most muoles . ~o limg"lltﬂ Anyone can Erasp it
* ujckly. ]Ow CO YI af.-f.mc?,u}-"{'"ﬁ:" rx‘x:;r‘;‘
trasmo N
AD'° E“GINEERING public address photo-electrie
work, Trains you to be super-service . Feal vacuum
tube mrhnielan Diploma _given. Exper.
time offer. Tuition only $25. Deferred payment plan.
Write today for free copies of school
F R enulngs, student mnzaz m.-s. ete. Get

LINCOLN :nmmmn X011

N
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A 60-W. PUSH-PULL
PARALLEL BEAM AMPLIFIER

(Continued from page 661)

great, amd satisfactory power-supbly regulation

is cusily attained, Also, grid current does not
flow,  which simplities the driver stage; thi-
results in  improved frequency response,  less
waveform distortion and greater overall gain.

The total cost of the amplifier is about the sume
as when using two 6L6s in class AR sule? and
better than 60 W. ouiput is dJdelivered with
negligihle distortion,

Although celf-bias iz used, inspection of the
cirenit diangram will show that only the plate
current of the finul stage passes through the hias
resistor. This method is possible since a separate
type 83 rectifier tube is used for the 616 plate
supply. A type 18U rectifier supplies the 616
screen-grids and balance of the amplifier. Im-
proved bias regulation results inusmuch as the
plate-current chunge from zero signal to full
output is only 14 per cent, whereas the com-
bined plate and screen-grid eurrent would vary
21 per cent. Since one pair of tubes will deliver
32 W. with £ per cent distortion using econven-
tional self-bius, the distortion is even less with
this self-bias system.

The driver stage is not designed to supply
power to the 6L6 grids and therefore is similar
to one used with class A output tubes. A GE3
electron-ray tube is employed to indicate when
the GL6s druw grid current which occurs at
60 W. output with properly adjusted tube
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voltages. No distortion will develop in the driver
stage if the amplitier is operated below the
point of grid current as indicated by the 6E5.

In keeping with modern practice, the amplifier
has high gain (1225 db. from a crystal micros
phone) and is complete in itself. If high gain
i~ not required, a single 6C5 input stage may
be substituted for the preamplifier and mixer us
shown between the dotted lines in the diagram,
Fig. 1.

The mixer and fider circuit employed is new
to the I’ A. field. Input circuits are provided for
2 Jow-level, high-impedance crystal or veloeity
micruphones, high-impedance phono or radiv set,
and low-impedance phono or line. Some of the
mixer features are given in Table 1.

TABLE 1
MIXER FEATURES

(1) Individual control  of each input

eireuit.

level

(2} Any 3 input circuits may he mixed together.

{3) Two microphones may be faded against
one another with 1 eimtrol.

(1) One microphone may be faded against

phono circnit with 1 contral,

(3) One microphone may be faded ngainst line
eireuit with 1 control.

(6) Two microphones may be faded against
one another with phono mixed in.

{7) Two microphones may be faded aguinst
one another with line nsixed in.

(R} One microphone may be faded apainst
phono with line mixed in,

(9} Oue microphone may be faded aguinst line
with phono mixed in.

(10) One microphone may be faded against
phone with other micrephone mixed in. {
(11} One microphone may be faded against line
with other microphone mixed in.
(12) Phono may be faded aguinst line with 2
controls.
This article has been prepared from data sup-
plied by courtesy of Thordarson Electric Mfg. Co.
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Fig. 1. The schematic circu-if of the amplifier and two preamplifiers:— |

channel and 3 channel.

OPERATING NOTES

(Continued from npage 669)

silencing 78 and 1st A.F. (77) tubes, respectively,

The shadowgraph tuning indicator employed
on those models although not subject to break-
down or failure due to burneut as was common
with former models. s definitely the cause of the
condition whereby 2 resonant penks are indicated
when the receiver is adjusted to resonance. By
this is meant that as the receiver is slowly tuned
to station resonance, the shadowsgraph which
normally indicates resonance by the narrowing
of the shadow on the translucent screen upen
the point of resonance, indicates 2 such points
of resonuance just before and just after the true
point of resonance with a slight widening of
the shndow between these 2 peaks. This condition
is caused hy either n bent vane shutter within
the shadowgraph or by the binding of the vane
shutter. Although the shadowgraph may be re-
paired when the proper instruments or tools
are employed and the operator is familiar with
its mechanical and electrical construction, the
job at best is tedious and often does not warrant

the time expended, considering the cost of a
replacement.

Fading on the short-wave hands or oscillator
drift is frequently caused by pwor bonding of
the tuning-condenser gang to the chassis. Heavy
flexible pigtails which will not interfere with
the nction of the gang or its floating upon the
rubber supports should be soldered or mechanic-
ally secured between the condenser assembly and
the chassis in such manner that perfect e¢lec-
trical contact is secured. The rotor-shaft con-
tacts occasionally produce the same comblnint.
These are easily cleaned with a stiff brush and
carbon tetrachloride.

Very weak reception, if any at all. on the
lowest short-wave band, which is the 5th band
on these models, where such condition is not
occasioned by poor alignment or some circuit
failure. may be improved considerably by in-
creasing the plate voltage on the type 76 oscilla-
tor tube. This is most easily done by changing the

(Continued on page 690)
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156 BIG PAGES WITH
EVERYTHING NEW IN RADIO

Send for the new Spring 1937 ALLIED Radio

Catalog- -156  puges packed with interest for
every Serviceman, Dealer and Sound Man. It
includes more than 10,000 cxact duplicate and
replacement parts: 50 new Knight Radio-: test
instruments; dozens of  set-builders’ kits;
Amateur transmitting  and receiving gear:
Dublie Address: books, tools, ete.

OVER 10.000

The new ALLIED
Catalog includes more
than 10,000 radio
harts for building or
repairing  any  radio
etrcuit. Whether yon
a r e expertmenting,

cvonstrueting  or  pe-
constructing, you'll
achieve =t results

by using ALLIED ap-
proved, standard
parts. Make ALLIED—Radio Parts Headquarters

-your single dependable source for standar and
spoecial radio equipment.

Sce  the newly (de-
signed Knight Sound
Systems — 8 to 60
watts — permanent,
portable and mobile,
for 110 volt, 6 volt,
and universal opera-
tion. Featuring the
exclusive “'Calibrated
Qutput Indicator,”
hixher fidelity, greater
dependability, a n d

utiful new cases—at

new low

1 prices. Here
nre trememlous money-saving, profit-making op-
portunities !

50 NEW KNIGHT RADIOS

The famous Knight 1ne of
Radios has beenr tncceased, fm-
peoveed, and refined: Tine sensa
tional 11 be AU Suporlu‘l
with Automalie hifaling, AFC,
Fotree Bxpansim, el 3 new Blas-
e L udios | portahle hattery scls
phono radio combinations, ete
Mopreat modelv—a set for evers
purse and purbose!

FASTEST SERVICE
LOWEST PRICES

with confidence
Radio's  Taoad
Qur  tre
eentral

Yot ean_ huv
fronh ALLIED-
g Supply  House!

mendous  stock<.  our
heation, our  economicg]l  mer-
thandlising  nealunls and  our
cefficient  shipping  deparrment
mean greater values. faster
service aml lwver prices for
you. Send coupon (or FREE
ALLIED CATALOG 10

day!

833 W, Jackson Blvd..
Chicago, I1L

Dept. 2.E I

[ Send me your new 156-page Spring Radio |
Catalog—Radio’s Complete Supply Guide.

Name ......ococnuue. 00000 0aa0 0060 8a 00 Ba B I
Address ............ Dacoonan DaGBO0ARaE0a6E I
City .....ovevnn.. 0800008000 State .. .....



686

SUCCESSFUL

PERFORMAICE .. DESIGN.,
CONSTRUCTION..SALES..§

say leading PA.men

WER""E VELOUITY

ACHIEVES
UNIQUE RECORD
IN ARCTUAL USE

%atu.zini B

Output increased 6 DB.

Triple shielded — against all RF or
magnetic fields, entirely eliminating
hum pickup. |
Eliminates leedback froubles. |
Excellent for close talking end dis-
tant pwckup. |
Acoustically designed lo eliminate
any possibility ol cavity resonance.
6. Fitted with switch and cable clamp.

3.
4.

5.

NEW! MODELS RBHn (High Impedancel; RBMn (200
ohma) with Cable Connecior and Switch «w « — — — -
il $42.00 LIST
NEWLMODELS RBSn. RSHn. sireamline, shighily lower
oulpEsand frequency range than abové, with switch
L i i $32.00 LIST
Models RAL (200 ohms); RAH (2000 ohms). Built 1o Am-
perite standards: No peaks. Flat response. Triple
|| shielded. Shock absorber. Swivel brackel- — — - — - _
$22.00 LIST
Finishea: All microphenes have the new standard Gun-
metal Finish. Available in Chrome. exiza. $1.00 List

FREE: WINDOW DECAL. advestising your SOUND
SERVICE. Four-color design. 5% x 9'4. Write for it now.

Cable Addiess- Alkem New York
BRAOADWAY NEW YORK

AMPERITE ©. 5,

) Vest Pocket Adding Machine

Sturdy Steel Construction.
Pockel Companion,  Adds,  Suldracts.

s, Caparity, 998,
A real marhine—jruarantecd
8. Send unme and address. We
ship immediately. On delivery. pay
postminn $2.50 (plus few cenls post-

aKel. 1(Foreifn cauntries send cash.
Your money hack aft:
Free r 10 days trial if not

$0).50
Totat A,
Cost

©
satisficd.  Thousands

~atrefi

Trial

-/ Send no
money

TAVELLA SALES CO., 21 West Broadway. New York. N. Y.

Lifetime |
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AN EASILY-BUILT 4-TUBE BROADCAST SET
(Continued from page 663)
froquency whistle is present on the station large one heing the best, and do not deceive
carrior, people as ta what is inside of the cabinet.
Somi-fixed] bins on the control-grid of the

type 41 tube wus found to he preferable to self-
or cathode-bins due to less change in plate cur-
rent with variations in grid signal voltaxes.

The power transformer should he larzer than
the common run of midget transformers. One
that usually would be used with 6 tubes and
supplying  about 60 ma. will soffice. Voltages
in the =et are 230 V. "B+ and 90 V. on the
IR.F. sercen-prid. Grid voltage on the {1 tube
should be shout 18 V. This should be read from
the midpeint of the two resistors across the
speaker field to ground with a high-resistance
voltmeter. The rest of the voltares will adjust
themselves to the proper values. A station signal
nenr 1,300 KC. may be used to adiust the
varinble condenger trimmers for maximum gain
without oseillation.

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
fi-in. speaker, but here is how.

Seleer a speaker that has a 1-in. vaite eoil,
a large field coil, and a large output transformer.
“The purpose of the large field eoil is to create
greater magnetism at the pole picee. At normal
operation, the field coil should become warm.
It iz for this reason that n larger power trans-
former and bleeder if necessary. is specified. A
small autput transfarmer. especially the pee wee
type se prevalent on many reproducers, will
obviously not allow good tone.

The movement of the cone should be extremely
flexihle nnd springy, with a larre excursion of
the voice eoil. Te those who know how to rebuild
speakers: use a soft paper cone with double
corrugations at the edge, or better yet, make
u free-edge cone with soft jeather strips. A
larre outside spider of thin material i= best for
flexibility. if the voice coil will remain eentered
without o spider, it will be to the advantage of
bass notes. A larer 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 indicates
that some of this data on the speaker has been
lightly reparded or overlooked. The loudspeaker
pictured ix an *F3 series, manufactured about
two years apo, although the c¢urrent model Fal
is not of the same type.

Theory amd practice has told us that a large
bafle is essential to good low-note reproduction.
and this set is no exception, s0 that banishes
any midget cabinet. Use g console eabinet, a

By arrange-
ment. the Simpson line
is now ob-

FREE with

special deals on

NATIONAL
UNION TUBES

—a complete line
of highest qual-

special

of testers

tainable

R ity tubes an
v,
%’4 "’4. glass, motal
“e,% and G-type, Note special of-
P aml G-type. Note speeia
K20 fers at right (good only in
4. BE Y T E
- ",’B " the United States)
[ 25, lﬂ Coupon will hring tur
7 gt ther details, Ask
% %%, ‘. vour jobber for
c ; o, ‘, new boohlet
K é’r. A “Your DPocket
.4 (&'1; Book What
d}, % About 1t.”
. Z
’v,
%

FREE Simpson Instruments

—to National Union Servicemen

FREE

Simpson Set Tester No. 250
120,000 ohms  ber  volt)
with purchase of 650 Na-
tional Union  tubes over
2oveur perivd and  dealer
deposit of $21.00, for im-
medtate delivery of tester
If vou bought this instru-
ment, 1t would  eost
vou $IH.50.

Other National
Union Offers

(On Tube Purchases
Over 2-Year Period) :

Simpson Set Tester No. 225
(10,000 chms per volt)
with 300 tubes; deposit
£15.00,

Simpson Roto-Ranger Tuhe
Tester No., 220—with 930
tubes; deposit $33.00.

Simpson All-Wave Signal
Generator No. 210 (AC)
with #00 tubes; deposit
$24.00.

Simpson Roto-Ranger Volt-
Ohm-Milliamme(er Na, 201

—with 500 tubes: deposit
£15.00.
Simpson Roto-Ranger Volt-
Ohm-Milliammeter No. 202
—with 530 tubes;: deposit
$17.00.
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| *One wafer socket.

CONSTRUCTION

No special layout of parts ic necessary. The
canstructor may (Jdrill hix 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 he placed far from
the power transformer and all leads around
this plate choke circuit kept short. Beyond the
necessary  preesautions  of keeping  the contrel-
grid leads short and doing a goad soldering job,
little ix left to say about coRstruetion.

A TIP TO SERVICE MEN

A gowl tip to Service Men
heing of the brotherhood) is to install thic
chassis in oll conszoles in which the radio re-
ceiver has become inctlicient due to old age, ete.
Thousands of these old radio sets are waiting
for modern tane and an up-to-date nirplane dial.

The cost of such an inztallation need not be
in competition with price skishing of midgets,

(the writer also

which ix 20 prevalent in thix city (Chicago)
where the writer is located. or wny other large
eity.

The wriler will be pleased to answer any
letter, addressed in care of Radio-Craft, if a
stamped return envelope is enclosed.

LIST OF PARTS
Two Mecissner shielded coils. 1 ant.,, 1 R.F,

L1, LZ;

Ome Radolek 2-gang condenser, 365 mmf., Cl,

¢2;
One Aeravox condenser, 0.1-mf., 200 V., C3:
One Aecrovox comdenser, 0.25-mf.. 100 V., Ci;
Two Aerovex comdensers, 0.03-mf., 600 V., C5,
Cé;
One Aerovox condenser, .3-mf., 200 V., C7;
One Aerovox mica eondenser, 230 mmf., C8;
Two Sprague  electrolytic condensers, 10 mf.,
33 V., ¢y, Clo;
Two Sprague cond., 0.01-mf., 600 V,, C11, C12;
One Sprague electrolytic condenser, 12 mf., 500

V.. Cl13;

One Cornell-Dubilier electrulytic  condenser, 4
mf.. 300 V,, Cl4§:

One Cornell-Dubilier  electrilytic  condenser, 2

mf., 300 V., C15;

One Centralab potentiometer, with switeh, 10,000
ohms, tapered for ant. U biay” control, R1-
Sw.l g

Une Continental Carbon Ca. resistor, 300 ohms,

Two-Continental Carbon Co. resistors, 0.75-meg.,
1,-W., R3, R4:

One Electrid wire-wound resistur, 15000 ohms.
3 W., R3: o

One Eleetrad wire-wound resistor, 10,000 ohms,
5 W, RE:

(ne Contineninl Carbon Co.  resistor, 753,000
ohms, 1,-W., K7;

One Continental  Carbon  Co.  resistor, 20,000
ohms, 1..W., R~

Two Continental Carbon Co. resistors, 50,000

ohms, 1,-W., RO, Rl10;

One Continental Carbon Co. resistor, 0.25-mey.,
le-W., RI1;

One Continental Carbon Co.
ta-W., RI12:;

resistor, .15-mey.,

One Continental Carbon Co. resistor, O.-meg.,
| Vi-W. 1213
Twa Continental Carbon Co. resistors, 1 meg.,

LW, R14, R15:

*Two wufer sockets, B-prony

*One small wafer socket. S-prong;

d-pronye ;

One Meisaner high-impelance choke (see text),
Ch.l;

One Kenyon power transformer to supply 250 V.
D.C. a1 60 my., T1:

Four Raytheon tubes, one each types 67, 6C8,
41, and S0, VI, V2, Vi, Vi

One Radolek S.1I°.8.T. rotary switch, Sw.2;

One Radolek airplane dial;

*(}ne dynamic speaker, 2,000-chm field.
to match type 11 tube {(see text)

One Allied Radio Corp, chassis base;

Two Radolek tube shields with bases, A.C. cord,
knobs, wire, hanlware, ete.
*Numesx of manufacturers will be sent upon

receipt of a stamped and self-addressed envelope,

output
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HOW TO SELECT LOUDSPEAKER BAFFLES AND HORNS

{Continued from paye 661 )

sound waves. Acoustic feedback difficulties are
allevinted and the low-frequency response em-
phasized by the fully-enclosed speaker housing.
The bass tanes may be decreased by providing
a number of “air relens¢” hole~ at the back of
the housing. About 24 holes, Ty-in. in dia.,
equally distributed. have been found to be very
helpful with speakers having excessive buss or
apparently insufticient highs,

Directional Baflle. A widely-u~ed type of direc-
tional bafle having a large variety of uses i
of the “knockdown’ construction that is quickly
and easily assembled with a small spintite socket
wrench., Many P.A. technicians use the flared
gection only for indoor installations and report
that it has a sound projection superior ty an
cequivalent flat bafle. The utility of this direc-
tional baffle is enhanced by the fact that the
speaker box may be used for portable applica-
tions 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 materinls and devices to give results
equivalent to a square, 40-in.-wide flat bafRe
board. Dual adjustable deflector vanes afford a
measure of useful sound projection control. The
excellent frequency-response charuacteristics, and

modernistic appearance make this type of
baffle especially suited for use in cabarets,
restaurants, dunce halis, factories, hotels, and

theatre lobbies.

The most popular sound prejector is the
versatile aluminum “parabolic bafe deflector.”
This comparatively recent development in
speaker horns wuses an acoustically-designed
parabolic speaker housing with & short, wide
flaring horn. The rear section is provided with
a number of “back pressure” air release holes.
Many technicians find that high-fidelity, high-
power reproducers require more breathing holes
than are usually provided. The additional relief
apparently increases the “highs” by decreasing
excessive low-frequency response. The ghort
exponential flare contributes to higher speaker
efficiency and projects sound towards the desired
“service area.” Several sizes are available; the
most popular being the 17-in.-bell model. For

high-power dynamics, a larger version having a

22«in.  mouth will afford considerably better
auality, power, and “throw.”
The ncceptance of the aluminum “‘parabolie

deflector™ is in a large measure due to its versa-
tile installation possibilities. Ornamental picture
cord or wire is used for ceiling suspension. A
mounting fixture attached to the rear housing
offers @ simple method of attachiniz the baffle
to the ceiling. side walls, floors, automobile run-
ning boards, roof, etc. A standard threaded
plumbing  pipe and inexpensive pipe Nittings
afford i 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. OQutdoor I'.A. installutions are ad-
mirably served with long exnonential horns
equipped with dJdynamic driver units or small
power-cone dynamic speakers. This combination
has an acoustie cfficiency exceeding other ar-
rangements. The substitution of a 6-ft. horn
and d¥Ynamic horn  unit  is  equivalent  to
doubling the cutput power 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 select-
ing 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 undis-

torted peak power handling capacity at low
audio frequencies. An incorrectly-proportioned
flare seriously alters the frequenc; response,

lowers the efficiency and because of improper
aircolumn loading results in ruptured dia-
phragms, as well as burned-out voice coils.

HOW TO TEST TRUMPET FLARE

Fortunately, a simple test can check the flar-
ing 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. Sev.
erul tests of this kind on a horn known to he
properly designed will enable the technician to

detect irregularities in expansion as well as
inefficient and useless gonic or “megaphone”
trumpets,

(Continned on page 689)

|l

A wall-type aluminum baffle for
schools, etc.; permanent magnet
unit, This unit is portable, plug-
ging into special wall receptacles.

A square-mouth exponential horn.

Flare part of parabolic baffle.
This is built into the amplifier
carrying case.

A giant parabolic reflector.

A round-mouth & ft. exponential
orn.

parabolic aluminum sound projectars.
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TrIOUSANDS
HAVE sELacrep

F

MODEL 430

POSITIVELY CHECKS TUBES AC-

CORDING TO DATA CONTAINED

IN LATEST RECOMMENDATION
OF TUBE ENGINEERS

ONLY DEALER
$1 80.0 PRICE

® Tests All Type Radio Tubes
® Has Line Voltage Adjustment
® Has Leakage and Short Test

® Uses Triplett Direct Reading Instru-
ment (GOOD-BAD Scale)

* MODEL 430 is an up-to-the-minute 19387 Tube
Tester. Five flush type sockets accommodate all
rndio tubes. The tester operation is very simple
and indicates condition of the tube for both deal-
cr and customer on Direct Reading GOOD-BAD
colared acale of Triplett instrument. Will also
test for inter-element shorts and leakages. Com-
plete in attractive, sturdy. quartered-ovak case.
Sloping panel of silver and bilack. Suitable for
portable and counter use,

Dealer Price ... o.vvviniviinnnernneeine...$18.00
Model 431 same as 430 except has Readrite

(:00D-BAD) meter,
Dealer Price ..........000iiinceninnsed. .$14.40

See Your Jobber — Write for Catalog

I READRITE METER WORKS i
I 506 College Dr.. Blufiton. Ohio :
: ! ]
1 ]
1 More informat ite Model 4 8
1 ]
] ]
1 . ]
1 ]
] . ]
] ]
1 ]
p Name [
1 ]
1 ]
g '
' ]
p Uity ... caooan - Ntate ,..... []
LY LT T T ) Jeepee=
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Over1,800 Pages

VOLUBE 7
OFFICIAL
RADID
SERVICE

MAMUAL

I L

RADCRAFT PUBLICATIO

Hease enroll me as a subseriber t

PILAN NO, 1
L"_-Jl aulose Y10 A heeewath, for

whioh sond e ommmediately, TRET
nl iy iGl ¢ heay 1Y bilde
s end me thereatier fol e cm
e tve hemthe commoneing Abach e
197, rewulally onee g menth, an gver
s of 1alh pdgas of Valume T oof i
OUPTCTAT, RADIO SERVICL MAN
1 Al These Dages can b immdiately
filed into the bimlar . Bon the Sinder
atd the munthly pakes are matlod o
e POSTAGE PREPAID. Total cost
;hl wl THIR  I'LaN RAVES ME
20

NAME

ANNOUNCING

Send remittance by cheek or movy vrder. Register your fetter if yuu send cash
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A NEW MONTHLY SERVICE for SERVICE MEN and DEALERS

ILANS for publishing Volume 7 of the OFFICIAL RADI{) SERVICE MANUAL are vastly

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

bt 2ieilaedd vt 2no7i 5&@& _enslallntienid /
HERE ARE THE FEATURES OF

THE GERNSBACK
(Yolume 7)

OFFICIAL RADIO SERYICE MANUAL

PUBLISHED SIMILARLY TO A MAGAZINE
The OFFICEAL RADRIO SERVICE MANEP AL (Volume
T will he publlhied In twelve installments  oe install-
mont, cach with # sbecini index, will be maifed every
mentin W sub<eribers.

DEFERRED PAYMENT PLAN
Thi~ mew Munusl Wil be seld on the deferred payment
plan. complete detalls of thls “juy-as-you-complle-yours
manual” plan appears in conlwn,

150 PAGES OF SERVICE DATA
1y senl o you every inunth. The number of pages in
earh installment %I never be less than D thisnkhout
1he vedr.

IN A YEAR YOU HAVE AN OFFICIAL RADIO
SERVICE MANUAL OF OVER 1,800 PAGES—

The tara]  amonm of  service dma which  ¥ou have
1eecived during the year eXceeds any other serviee wufide
published.

CUMULATIVE INDEX EACH MONTH
The hnden avermpanylng the first installment will list
4l et~ which appear in that section; the index malled
with the seeund installment will list sets apbearing In
huth the flist and secomd Instalhnents. and s on, You
iceard the previous hudex and w.e the new one furnishel

t. With the final, twelfth Instali-
ex which you reeeive wlll cover,
ata you recelvod during the entire
service {wl cort-litutes. Volume 1,
hut. in addition, the sets listed In every GERNNSEBACK
OFFICIAL RADIO SERVICE MANUAL since their
whception In 1831,

OVER 3,000 ILLUSTRATIONS
The wike-t compilation of complete wirltig diasran-,
sochietat and charts eser Included in s slogle volume
of ans talin setvier Munugl

OVER 1,200 MANUFACTURED RECEIVERS

More wiring and schematic and other servicing diagrams
will be included In Volume 7 than in any other service
Manual. Al Jeast 1,200 manufactured sets wiil be

covered.

ALL FRESH MATERIALS —NO REHASH

And. most importanl. there will he no duplicativn of
any hderial, In Volume T oyou will dind material which
has Gever dlpeared et jously In the first six volumes.

Muster
the =1

NS, INC., 99 Hudson Street, New York, N. Y.
o Volume 7 of the OFFICIAL RADIO SERVICE MANUAL.

PLAN NO. 2

1 enele ¢ $0.50 herowiath 18 oow

fur whinhy

seind me tmme ity FREE OF i o th u}l ln]m iy
olume 7 of thy
CHANRED 1 ey nft binder. and SERVICE MANE AL 1

sond me thaeafter commencing March
151937, regularly otwe a month f fon  tents  for
fwi vy consecutive month i avera; mmth  for 1en month
of 150 paiges of Velume 7 of the OFF] and  twelfth  installmer
c1Al, RADIO SERVICE MANIAL Ihered w0 me FREEK

. 4 You prepay shipplng
At the end nr1 each three-month period I tallments malled te

te me, | opay  peotg

bell me for $2.30 waking the total cost lvers of the tenth
for the year's service $11.00, THIS me LREE OF 1A
PLAN SAVES ME £1.00 bluda

ADDRESS CITY
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notlune W

A Y

MANY 1938 MODELS TO BE tNCLUDED
At the vnd of 4 year's senvice (12 monthsy, snbsarihe
s ticelve cervive ta and diagiams on many #dvance
1433 models, This material “uuh{‘ ordinarily appear in
“AL.

tie 1939 Edmion ef the MANT

YOU RECEIVE NEW, TIMELY
SERVICE DATA EACH MONTH

Thls new plan permits ¥ou (0 hase In your possession
serviee data just released, Presieusd. the material was
a yuar old or mote when it reached dan, Senvle data
on older tecelvers never hefore pnblizhed o any other
of the Geinsback Manuals, will e hwluded in Volume 7.

COMPLETE SERVICE DATA

This data includes valuable Information as |. F. peaks,
operating voltages. allknment brovedure, chas<ls and lube
sicket Lavouts, values of combonents, Vists of parts, amd
otlur vitally hmbortant servire hints

SERVICE DATA AND DIAGRAMS
NOT LISTED ELSEWHERE

A cansiderably large portion of the data appearing in
the monthly installments will not be found In any other
radio service Manual , . . at least not for some time
to come. This i¢ one of the outstanding advantages ot
this new plan.

SIMPLE AS ABC TO INSERT EACH INSTALL.
MENT IN THE SPECIAL LOOSE.LEAF BINDER

You literally ‘'slap™ them in . . . one installment on
ton of the other . . . without any fuss of arranalng the
pages numerically, albhabeticallv  or  othermlawe.  Yon
merely open the binder amd. with e angle motion,
D the entire group of Juages over the steel blndins
posts, You don't remove the pages thereafter, they stay
in the binder for good. We've done all the filing work
for you. . . . 'Thut's all there i~ ta it' The specially
commled cumulative fndex (whith you 1eeelve with each
instdiment) does the rest. Relerenvce to this Index will
shoay you at d glae where any reguired Information
can be found.

EQUIVALENT TO TWO
REGULAR SERVICE MANUALS

zitm e the sets eovercd are those mannfactured during the
Tacter bart of 2436, 41l In 937 aid many in carly 19380
The sccond year (starting March, 38} of this vew
|I|'m‘1:|hl> service will begin with el manufactured duving
NN

RADCRAFT PUBLICATIONS, INC., 99 Hudson St., New York, N.Y.

Yo U D D e

Rosy !
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BUILD "THE CYCLOPS"—A BEGINNER'S 1-TUBE

"MAGIC

EYE" SET

(Continued from pagc 662)

around one another.

The other alteration is on the tube socket
assembly, Snap off the rear metal cover, and
remove the tiny resistor conneeted 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 G leads instead of the original
3. The other wires are coded as follows: blue
and green, heater: black., cathode; red, target;
yellow, grid.

WIRING

The wiring may now bhe started and is very
simple. An aid to neatness will be found in the
terminal strip, which iz simply a series of luss
fastened to thin bakelite. Parts €5 and R2 ure
mounted directly on the strip.

The heater circuit is controlled Iy Sw.l so
that if the set is battery-operated jt may he
turned off by this switch. ‘The pilot lights con-

neet directly neross the heater of the GE5.

The =et ix very simple to it into operation.
It is only necessary to apply the proper voltages
and tune-in. Any voltage from 50 to 250 will
give strong signals, but a voltage over 1 or
3¢ will give the most usable glow on the tarpet,
The glow can be seen. however, with only 50 V.,
The heater may be supplied from any source,
A.C. or B.C., that will furnish 3.5 V. to 7 V.

By turning the screw in the top of the shield
can of L1. L2, the band may be shifted sume-
what since this screw moves the iren core and
s0 changes the inductunce.

If swittch Sw.2 is closed. ~omewhat Ilouder
signals will be ubtained, but the variable »rhadow
effect cannot be obtainal

All in all. this novel little set is surprisingly
efficient, and if carcfully made will be, as well,
an object of beauty,

LIST OF PARTS

One Meissner coil No. 7413, 1.1, 1.2
Two Hammarlund 323 mmf. midget
condensers, C2, Ci4;
One Hammaurlund 85 mhy. R.F. choke, P..F.C.:I
Twe Wholesale Radio Service dinls:
Two Wholesale Rudio Service switches,
Sw.2;
One Acrovox condenser, 0.006-mf.. C5;
Two Aerovox condensers 100 mmf,, C1. C3;
One Continental Carbon resistor, 0.25.meg.. R2:
One Continental Carbon resistor, 2 megs., R1:
*One magic eye socket ussembly;
One RCA type 6E5 tube, V;
Two double bindingpost strips;
One plexiglas case— (see text)
Wire. hardware, pilot lamps, ete.
*Numes and addresses of manufacturers will |
be sent upon receipt of a stamped, self-addressed
envelope,

variable

Sw.l1,

Dk
Two
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Fig. 2. Above, the chassis
and cabinet details of
the Cyclops set—these
parts are made of
plexiglas.

Fig. B. The chassis of the
set, looking through at
the parts on the other
side. This shows the posi-
tions of all the impor-

tant parts. |

HOW TO SELECT LOUDSPEAKER BAFFLES AND HORNS

(Continued from page G37)

Wherever it is possible, the longest horn
should be used; for a large air-column load
imposes a desiruble acoustic load on the dia-

phragm that prevents excessive diaphragm ex-
cursions at high power levels. In addition. the
low-frequency respunse, power-handling capacity.
and output power are much better than shorter
horns. When physical conditions prevent the
use of a 6-ft, horn, two 3%-ft. horns with a
2-way driver unit adapter will give cauivalent
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 squiare-mouth horn is
to be preferred to a “bell” when the side length
is equul to the bell diameter. However, the
appearance, and easy handling of the round
horn finds preference with many operators,

Althourh the preceding points have dealt with
the use of exponentiul horns, and dynamic driver

units, the faets hold equally well when high- |
power 5 in. dynamie cone speakers are used
Trumpets are highly desirable for ontd wr |
P.A. where high-quality music and easily unidler- |
standable speeech must over-ride high noise levels
and provide long sound preojection with low and
mediom  power audio amplifiers. The dynamic
driver unit in conjunetion with a 6 ft. horn is
recommended for installationa at athletic fields,
race tracks, swimming pools, earnivals, steamers.

stadiums, mobile P.A. on automobiles, =pecd
boats, airplanes, and trains.
While the most pertinent factors governing

the selection of baffles and trumpets have been
discussed, there may be reauders whose lond-
speaker problems may be more involved. The
author will be pleased to answer any inquiries
provided n stamped, self-addressed envelope is
enclosed for a reply,

Thin article has been prepared from data sup-
plied by courlesy of Atlas Sound Corporation.
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Wards Combination
Mobile Amplifiers

IDEAL FOR SERVICEMEN'S SOUND TRUCKS

No serviceman or sound specialist today can
afford to overlook the profit possibilities of a
Sound Truck. Organizations in every com-
munity need quick and dramatic announce-
ments 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 com-
bines 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.

CHICAGO * BALTIMORE *® ALBANY * KANSAS CITY

ST. PAUL * DENVER » PORTLAND * OAKLAND
FT. WORTH * JACKSONVILLE

2 |
| Seud Todayfor your Free copy of Wards 1937 :
: RadioCatalog giving descriptions, prices and
§ Monthly Terms on all Airline Sound Systems. |
]
: MONTGOMERY WARD Dept. RZ-3 |
]
d i
\ Name. 1
1 [}
: Street :
1 1
| City .- - :
[}
: State g 5 e :
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Bands.

within 1/10 of 147,

Model T-37 SIGNAL GENERATOR

@ Accuracy Y of 105 on LF. Bands. 195 on Broadcast Hand. 295 on S.W,
@ We are now using a new hair-line pointer which enables reading to

@ Thousands of satisfied owners, sinee its introduction less than a Year ago,

Complete$
only

0o

® 110 Valis AU wr DG,

® 100 ke.— 22 mesacyvles all
on fundamentals,

® Didd i< direct reading in
Nenquenries,

® R.F. outpul may bhe tuken
frien a hikh imbedanee or
a lw imbedance post, in
with  attenuatien  present
for e¢ither, .

® Separate audio output at 2
amplitude  levels, so that
tone  may e used  for

checking publie address sys«
tems. audlo amplitiees in
teceivers, and s] am-
plitiers in transmitters.

® Two exira posts on front
hanel enable leakage tests,
Condetisers ma¥y he checked
for leakuaf®, &0 may tubes.
and other normally high

Model T-37 All-Wave Signal Generator. wired in shielded cabinet with ¢arrying handie and calibrated. $12,l0
fosted; complete with 2 Tubes & Neon Tube. instructions (shipping weight 7 lbs.)

SUPERIOR INSTRUMENTS COMPANY,

reslstunce currents, Oother-
wise difficult to test.

136 LIBERTY STREET
NEW YORK, N. Y., Dept. TA

* SAVE MONEY“
'ON EVERYTHING
_YOU BUY

SEND AT ONCE
FOR OUR FREE CATALOG!

Buy efficiently, economically, safely!

Hundreds of high quality #tem-—lead-
ing lines and <landard brands—at prices
amazingly Iow! Real bargains! Square
dealing! Write 1oday for your big, free
copy of this new catalog hot off the
press,

RADIO CIRCULAR CO., INC.
915 BROADWAY * Degt. RC NEW YORK, N. Y.

CRYSTAL
HEAD PHONES

SOUND CELL

MICROPHONES

Information on regquest

THE BERUSH DEVELOPMENT CO.
3312 PERKIMS AVE » CLEVELAND, OHIO

MAY,
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for

50,000-0hm oscillator plate carbon resistor to one
of a lower value. Usually a replacement of 15,000
or 20,000 ohms is sufficiently low to accomplizh
this purpose.

Intermittent reception on the short-wave band
has been found due to the low-frequency conden-
sér, a 0.003-mf. “postage stamp” type fixed
condenser. When replacing this component.
re-arrange all leads adjacent to it in the cxact
position occupied formerly to obvia‘e the neces-
s8ity to re-align the short-wave band.

When dial calibration on any of the 5 bands
is muade essential through one cause or another.
it will be found that unless the chassis is held
in such position that the gang condenser is not
forced out of line, calibration will be incorrect
when the chassis is restored to its position in
the cabinet. Since the adjustments for the
broadeast 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

nccessible, Adjustments should not be made, how-
ever, with the chassis in either of these positions,
since the tuning mgang will shift out of line
because of its weight when the chassis is on ity
side, and because the chassis will be resting upon
the shadowgraph which i3 mounted to the gank
when the chassis is inverted. 1n the case of con-
sole models, the chassis may be moved back but
not entirely removed from the cabinet and ad-
justments made with one hand, with the chassis
balanced with the other.
BERTRAM M. FREED

QUL LML IR DY

FIDELITY VS. HARMONICS

(Continued from page 664)

unrecognizable, 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”
and “wide-range,” each individual part of the
system should be improved so that it will cover
the entire audio frequency band. and the har-
monic distortion introduced should be less than
5 per cent over all, In the case of sound re-
enforcement 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
s0 many thousand times, resulting in magnifica-
tion of defects.

As is generally known, the ordinary phono-
graph pickup due to its unusually high harmenie
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 way about the reproduction.

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, 1t 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 wvelocity or ribbon
microphone. A duraluminum ribbon less than
.0002-in. is free to vibrate in a magnetic field
of constant intensity. Sce Fig. 1. All round waves

hitting the ribbon vibrate it—thereby cutting
the lines of flux of the magnet and generating
a current. The important thing to note is that
irrespective of how much the ribbon is vibrated
the flux density remains the same and nothing
is introduced which tends to hamper or exag-
gerate its motion,

MAGNETIC PHONO UNITS
FUNDAMENTALLY UNSOUND?

In the case of the magnetic-type phonograph
pickup, as the armature gets nearer to the pole
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 ita own, it reproduces all fre-
quencies without peaks. But more important,
jt iz because the flux in all positions of the
ribbon remains constant that the velocity micro-
phone introduces no harmonic distortion what-
soever. 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 har-
monie distortion is the proper beginning of a
reproducing system for “high-fidelity” and
“wide-range.” In other words, instead of design-
ing a “‘hi-fi" 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-
phonecg in conjunction with “human” music
for best entertainment value.

Thig article hag been preparcd from data sup-
plied by courtesy of Ampcerite Corporation,

STRONG MAGNETIC
FLUX EXAGGERATED
'/HALF OF THE CYCLE

RECORD GROOVE

7\/\/\1

ASYMMETRY OF SINUSOID CAUSES
LARGE HARMONIC DISTORTION.

GENERATED
E.M.F

Fig. 2. The non-linearity of magnetic flux in a

Please Say That You Saw It in RADIO-CRAFT

magnetic phono pickup is seen.
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THE LATEST RADIO EQUIPMENT

(Continued from page 671)

LIGHTNING CALCULATOR (1340}
{Tavella Sales Co.]

ERE is a steel pocket device, only '.-in. thick,

that adds, subtracts, multiplics and divides :
counts up to H9,999.999. An invaluable “pal” for
doing your mental gymnasties in working ount
Ohm"s Luaw problems,

PORTABLE 12-W. P.A. SYSTEM (1341}

HIS high-fidelitv xouml system is snitable for

orchestra and voice reenforeement, for noloists
and public speakers. Mixes gne or two low-levol
microphone inptits and phonograph input, Has
treble and bass tone controls. Containsg  power
supply for availuble separate preamplifier if
nsed.  Includes 10-in. dynamic reproducer, and
crystal microphone.

30.W. BEAM AMPLIFIER (I342)
HIGH-GAIN amplifier with provision for
mixing 3 ecrystal or velovity microphones,

and high-impedance phono  pickup.  Extremely
low hum level. Incorporates i controls for mixing,
fiding inud tone; a master gain control handles
multi-cirenit programs. Streamlined dexign. Am-
plifier independently eperiizes two 13.000-0hm
light-duty speaker fiehls or one 5.000-chm heavye
duty type

ELECTRO-MECHANICAL
OSCILLOSCOPE (1343

OR analyzing amplifier or radio receiver cir-

cuits there is now available an oseilloscope
that utilizes an inexpensive neon tube and rotate
ing mirror in place of the more expensive
cathodesray tiube and complicated osecillator cir-
cuit for the horizontal sweep: the test signal
supplies the requisite vertical voltage. The input
amptlifier iz «uitable for erystal or other highe
impedance pickups.

POWER-TYPE SYNCHRONOUS
INVERTER (1344)

(Stor-Bat Power Devices Co.)
ADIO men are familiar with the lixht-duty
types of synchronous vibrators that steps
low=voltage D.C. to high values of A.C. A heavy-

duty motor-driven design specially suitable for
use in P.A. amplifiers is now available. Con-
nected to the step-up transformer and tube-type
rectifier (and 4-V. moetor) thut comprise the
unit, and output of 65 W. ut 6, 12, 32 or 110 V
A.C. may b secured with input voltages of 6.
12, 32, or 110 V. D.C.

INDOOR "ANTENNA" (1345)

ADIO men are familiar with the principles of

operation of so-called indoor antennas. Per-
haps the outstunding point of interest in the
new unit illustrated is its eve appeal; and its
de<ign convenienves—a ~crew hook affords sevs
eril easy means of hanging or otherwise mount-
ing the unit insile the radio receiver eabinet,

"KINK AIDS" FOR THE SERVICE
MAN (1346)

[Akrad Products Co.)

XPERT Service Men Lk for charaeteristice

troublex when »rervicing ridio receivers and
it ix to aid the technician unfamiliar with these
recurrent faults that the “Kink-Aids"” card index
was developed. This convenient file in an enameled
steel filing cnse includes faults and remedies
relating to over 3.500 ditferent set models. Every
radio man zhould have this file at his finger-tips
for instant reference-—i s~ingle “kink”™ in con-
nection with a perplexing service problem, may
repay the entire eost.

WHERE SHOULD THE SERYICEMAN
LOCATE HIS PLACE OF BUSINESS?
(1350A)

HIS  Jittle 16-page booklet, measuring only

4 x 3'y ins., published by the Supreme Instru-
ments Corp., contains a weulth of information
to the radio Service Man. who is either just
setting up his “shop™ or is contemplating a
change—as a means of pepping up business.

Every Service Man—regardless of his imme- |

dinte prospects—will profit by carefully atudy-
ing its contents. Write to Kadio-Craft for your
copy of booklet No. 1330A.

—

an

This new oscilloscope, in contrast
with more common types, operates
electro-mechanical

principles.

P

A 30-W. amplifier. (1342)

Synchronous mechanical converter,
(1344)

A conveniently-arranged reference
to radio receiver servicing aids.
{1348)

891

QUICK!

'SEND FOR THIS
PROFIT-MAKER!

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

@ 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 ¢ime
. . . and time is money!

With a 50%¢ increase in contents . . .
184 pages of information and tips . . .
its cost to you is still only 15¢, 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 infor-
mation on Sylvania ‘“Ballast Tubes.”
You need it in your business. Don’t
wait — send for it now.

Hygrade Sylvania Corporation,
makers of Sylvania Radio Tubes and
Hygrade Lamps. Factories at Em-
porium, Pa.; Salem, Mass.; and
St. Mary's, Pa.

SYLVANIA

The Set-Tested Radio Tube

[ R R R R A

1§ HYGRADE SYLVANIA CORP. RC-37 8
1 EMPORIUM, PA. ]
B Dewse sena the sylsania Technlcal Manual, 1§
B euclose 13¢ in stamps, [
] [
[ ] ]
[» .
| 8 NAME T |
[ ] L}
] L)
| o 1
8 ADDRESS ...l P . P |
[ ] [ ]
[ ] 1
[ ] ]
[0 GUIYY coccoocononsonacoooss een RTATE .. ... -8
| fo- == e K raar g Ses_= L e
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OVER 90,000
GERNSBACK
OFFICIAL RADIO
SERVICE MANUALS
AND HANDIBOOKS
IN USE TODAY!

SURE 'NOUGH, “I USE ONLY GERNSBACK
RADIO MANUALS IN MY SERVICE WCRK!

for MAY, 1937

RADIO-CRAFT

For Seven Years We Have Heard Radio Service Men from
All Parts of the Country Say This Over and Over Again!

Sinee 1930 radio men have bought Gernsback OFFICTAL RADIO SERVICE MANUALS—and today
they are being purchased by more and more men for service work. The authentic material, casily
accessible diagrams and complete service data make them invaluable to active and alert radio Service
Men., Without ¢ Gernsback Manual with yow on a serviec job, there’s time and profit lost. Your service
kit or laboratory is incomplete without «ll the Gernsback OFFICIAL RADIO SERVICE MANUALS.

1936 OFFICIAL RADIO SERVICE MANUAL

Just packed with service data of sets manufactured
during 1935, 1936 and 1937. There are SCHEMATIC
DIAGRAMS of over 1,500 manufactured receivers
showing spheaker connections, power-transformer con-
nections, R.F. and L.F. ceil connections, phonograph
connections, and other information. On all set dia-
#rams, with few exceptions. the I.F. peaks are indi-
cated, also socket connections. Notes on alignment
procedure are printed right on diagrams. Faults, symb-
toms 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 respee-
tive manufacturers is to found in the 1936 Manual.
A COMPLETE TUBE CHART includes information
on hundreds of tubes. A LARGE CUMULATIVE IN-
DEX contains all sets printed in the 1931, 1932, 1933,
1934, and 1935 Manuals.

1,200 PAGES * OVER 2,500 ILLUSTRATIONS
Looseleaf Binder—Stiff, Hard Covers
Size 9 x 12 Inches * Price $7.00

1935 OFFICIAL RADIO SERVICE MANUAL

This edition is well noted for containing schematie
dingrams 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 11}
inches thick. Conveniently rolls to fit into your pocket.
Contains a vast amount of infuormation on all.wave
receivers, P. A. eyuipment. 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 Inches * Price $7.00

1934 OFFICIAL RADIO SERVICE MANUAL

This manual contains values of L.F. transformers on
superheterodyne receivers, valuable tube data, complete
list of American Broadeast 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 Inches * Price $3.50

1933 OFFICIAL RADIO SERVICE MANUAL

The 1933 Manual features pictorial views of hundreds
of commercial receivers with additional schematic
diagrams. location of parts on chassis, values of inter-
mediate frequencies, values of resistors and condensers
and other valuable information for Service Men.

OVER 700 PAGES * OVER 2,000
ILLUSTRATIONS
Looseleaf Binder—Flexible, Leatherette Covers
Size 9 x 12 Inches * Price $5.00

OFFICIAL RADIO SERVICE HANDIBOOK

Here's the sensational new book on servicing, It is
edited by J. T. Bernsley, well-known radio service
authurity. [t eovers over 500 radio topics and gives a
complete deseription of the “Magic Eye.” Contains a
speeial section of 250 pages of Operating Notes. The
hook e¢overs: Cireuit Theory and Analysis; Modern
Servicing and Test Equipment; Practical Short-cuts
in Trouble Shuoting and Repairs; Specialized Receiver
and Installation Data; Modernization and Conversjon
Data; Social und Kconomie Problems of Service Men:
and Operating Notes and Praetica] Data Listings.

OVER 1,000 PAGES * OVER 1,000

ILLUSTRATIONS
Beuautiful Linen, Gold-Stamped Cover

Size 6 x 9 Inches * Price $1.00

1932 OFFICIAL RADIO SERVICE MANUAL

Here is the volume which shows a step-by-step anulysis
of how to rervice any receiver. It is one of the early
editions and covers many old sets.

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

1931 OFFICIAL RADIO SERVICE MANUAL

This is the first complete radio Manual published. It
contains . comprehensive course for servicing radio
gets. This course ix invaluable not only to Service Men,
but everyone interested in radio.

OVER 630 PAGES (Including Supplements)
OVER 1,500 ILLUSTRATIONS
Looseleaf Binder—Flexible, Leatherette Covers
Size 9 x 12 Inches * Price $1.50

1935 OFFICIAL AUTO-RADIO
SERVICE MANUAL
OVER 210 PAGES * OVER 500
ILLUSTRATIONS
Looseleaf Binder—Flexible, Leatherette Corvers
Size 9 x 12 Inches * Price $2.50

1933 OFFICIAL AUTO-RADIO
SERVICE MANUAL
OVER 250 PAGES * OVER 500
ILLUSTRATIONS
Looseleaf Binder—Flexible Leatherette Covers

Size 9 x 12 Inches * Price $2.50

Clip Coupon and Mail to RADCRAFT PUBLICATIONS, INC., 99 HUDSON ST., NEW YORK, N. Y.

— — — S —— — e e At At S S el S e S —

I RADCRAFT PUBLICATIONS, INC., 99 Hudson Street, New York, N.Y. RC-537 |

I Gentlemen: Enclosed you will find my remittance of §...... O 1936 OMcial Radlo Service Manual @ $7.00

| for which you are to send me, POSTPAID, the Book or Manual 0 1935 OMcial Radio Service Manual @ $7.00 |
which I have indicated at the right by a cross (x) in the panel. O (934 Offcial Radio Servico Manual @ $3.50 I

I 0 1933 Ofcial Radio Service Manual @ $5.00

| NHERE (oot : ] 1932 OMcial Radio Servics Manual @ $5.00 |

1 [m} ISSI(II)T::':I R;ﬁxnplServlz'u)Muull @ $4.50 |

nejudsn ppiements
| Address .. ..cveioimiiriirtiianacair et O 1935 Omeial 'AIIN)-RMIO Sarvico “""‘"’250 '
I Cits I T I T T I T T CET T State ............ ] 1933 OfMcial Auto-Radio Service M'""@?"szvso |
i in f f check y order; regist our :
| l(esl:::!’ 'I-lm;?u“c::n:. ::5: onr‘ :rcnu-:: "i‘lo.nes. rPoshn “s:m‘;u). ] Official Radlo Service Handibook @ $4.00 _l

Please Say That You Saw It in RADIO-CRAFT
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NEW DIRECTIONAL MIKE HAS "INFINITE BAFFLE"

(Continued from page 654)

space for artists as the ‘‘non-directional” type
and has the advantage, because of being *“dead”
on the sides, top and bottom, of cutting out 2/3
of the cnergy of reverberation and similar un-
wanted noises—and which, morever, can be tilted
or rotated to increase or decrease “liveness,” or
to attenuate a particularly objectionable noise
source.

Nevertheless, the microphone fiekl has lacked
one possible type—perhaps the very best—viz.,
a microphone with good pick-up from one gide
and with no pick-up at all from the other side;
a pattern equivalent to just one of the lobes
of the velocity microphone pattern, has not
heretofare been commercially availuble,

While developing the velocity micruphone,
Dr. H. F. Olson of the RCA research staff hit
on an idea for a uni-direectional microphane, Un-
fortunately this microphone, although guite sim-
ple in design and construction, turned out to
be relatively expensive to build and, no imme-
diate demand for it being evident, was not put
into production, Before lung, however, informa-
tion of it trickled into the field, and sound
engineers who knew what they wanted began
to ask for it. Gradually, as recording engineers,
mavie sound men and broadeast engineers
joined in, these requests became a demand.

COMBINING TWO MICROPHONES
IN ONE

The construction and operation of the uni-
directional microphone is best understood by con-
sidering it as twu separate microphones eombined
in a single case. One of these microphones is
velocity-actuated while the other js presaure-
actuated.

The idea of combining the aection of these two
different types of microphones has probably oc-
curred to many engineers—and not a few have
tried to carry out the idea by using the two
types side-by-side, and combining the outputs.
The difficulty with such an arrangement is that
the space between the twa, even when only 2
few inches, is eomparable to the wavelenpths of
high-frequency sounds. Thus the outputs of the
two microphones are out of phase, and the
result—analogous to pressure-doubling in the
diaphragm-type microphones—is a sharp, high.
frequency peak.

In the new uni-directional microphone, illus-
trated in Fig. A, this has been overcome by
making the two microphones the respective
halves of a single ribbon. The main construction
of the microphune is almost identical to that
of the standard veloeity microphone. However,
the ribbon is rigidly clamped at the center, as
well as at the top and bottam. The lower half
is open in front and back. and hence operates
as a regular velocity microphone.

THE "ACQUSTICAL LABYRINTH"

In order to muake the upper-half of the ribbon
operate as a pressure microphone, it js, of course,
necessary that the rear of this be inclosed. At
the same time it is not possible to just block
this off, as this would resuit in a response in-
creasing with frequency. Rather it is necessary
to present an acoustic impedance to the back of
this part of the ribbon. An infinitely long tube
would be the ideal impedanece, but this, of course,
is impractical.

An ingenious labyrinth has been designed which
gives practically the same effect. While this has
a finite length, the desired damping of reflection
is obtained by very lightly padding it with
absorbinkg materiul. 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 ubtuined from the
ends of the ribbon precizely ns 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.

CARDIOD DIRECTIONAL
PATTERN OBTAINED

The advuntage re<ults from the manner in
which the voltages wenerated respectively in the
velocity-actuated and pressure-actuated parts of
the ribbon add together,

It iz 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.)

directional pattern of a wvelocity microphone,
(b} is the (approx.} directional pattern of a
pressure microphone,

When these patterns are added the forward
lobe of the figure-§ pattern adds to the circular
pattern, while the rear lobe, which is 1%0 deg.
out of phase, opposes, The result iz added, viz.,
a “cardiod” results, as shown at (c). A 10-to-1
front vs, back response is illustrated; rated
sensitivity is -69 db.

For all frequencies up to 6,000 cycles, the
caneelation is very good. At higher frequencies
a small "tail” oceurs because of the slight phase
displacement which begins to become noticeable
in this range.

FEATURES

This new microphone, known as the type 7i-A,
offers many advantages.

First, and perhaps most important, of these
will be those pick-ups of the type which oceur
in the case of auditorium-type studios, and other
large studios, where a sizeable audicnce is present
in the studio—and in remote pick-ups at
theatres, night clubs, and the like. In all such
situations the audience noise presents a sericus
problem ; it is solved by placing the new uni-
directionn]l microphone with its dead-side towsrd
the audience, ns shown in Fig. 2B. The wide
pick-up angle of the new microphone is the
second important feature, It is practically twice
as wide an angle as that of the diaphragm-type
microphones, and even wiler than that of the
lobes of the standard velocity microphone. As a
result, one of these microphones will nearly
always suffice for any type of pick-tip, and will
often take the place of 2 or 3 other types.

Another very interesting application of the
new microphone is its use in relatively small
studios. It can be placed much closer to the
rear wall than any other type of microphone—
sinee its pick-up from the bpek, and hence its
pick-up of reflected sound, iy so very much
lIower. Moreover, such pick-up as does oecur
from the rear iz of frequencies over 6,000 cycles,
and these are the freduencies which are nlmost
entirely absorbed even by ordinary wall con-
structions. The same effect will alza allow of a
great reduction in the amount of absorbing ma-
terinl used on the back walls—ard in many

cases will probahly aliow the “dead-end™ con- |

struction to be downe away with entirely.

In addition to these advautages. this new
microphone has all the inherent advantapges of
the standard velocity microphune. The gensitivity
also, is of approximately the same order. For an
output signal of 10 bars (10 dynes per sq. em.)
the output level, across a 250 ohm line, ix -69 db.
(zero level of 12.5 milliwatts), Because of these
similarities the new mike can be used interchange-
ably with standard velocity microphones gnd can
be conveniently mixed with these, if desired. The
20 db. diserimination—10-to-1 ratio—permits
stage pick-nup while attenuating audience noise.

The type 77-A instrument closely follows in
size and general appearance the RCA type 44
velueity microphone. The finish is polished black
nickel. A TU-bracket that swivels also permits
the microphone to be tilted.

This article haa been prepared from data sup-
plied by courtesy of RCA Manufacturing Co., Ine.
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Fig. 2. The cardiod pattern in B, using the new
mike, is particularly fine for large studios with
“"audiences,”
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Handier than Ever

~

ELECTROLYTICS

Now as handy mechanically as they have

* long been electrically. Adjustimount flanges
permit any mounting.

* popular capacities; single, double and

triple sections.

for Jatest catalog covering the largest

v -
“ rlte line of condensers and essentlal resistors,
Samele copy of monthly Research Worker. included.

Instantly adjusted for any hole spacing,
flat or upright mounting, singly or stacked.

These ultra.compact PBS cardhoard-case
electrolytica come in 200 and 450 v, ratings;

CORPORATION

70 Washington St. E Brooklyn. N. Y.

Buiid Your Own
Shallcross
Universal Tester

Vours
A.C.-D.C.
5.25-100-250-
1000 ohms per

volt.

MILLIAMPERES
D.C. 1-10-100-
1000

CapaciTy
001-10 Mid.
Paper or elec-
trolytic co n-
densers.

INpUCTANCE
1-10,000 Hen-
.5-5,000,000 ohms D.C.

resis-

rys.
tance.

Send 6c in stamps for the new Bul-
letin No. 611-PM containing the
complete wiring diagram and op-
eration instructions for this modern
serviceman’s instrument.

ISIHALLCROSS MFG. COMPANY

Electrical Meara tng Instuments,
and Accurale Resisloss

70O MAC DADS BOULEVARD

COLLINGDALE, PA.

RAD

A NEW BAFFLE SYSTEM
EXTENDS FIDELITY RANGE |

{Continucd from page 664)

at which the cabinet acting as a baffle ceases
to aid reproduction is usuully about 180 cyeles.

Loudspeakers are limited in the extent to
which they will dip into the low-base range due
to mechunical limitations inherent in their de-
sign and commereial production. The usual 12-in.
dynamic speaker in un infinite baffle will geldom
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 renro-
ducers will cut off at increasingly higher fre-
quencics, ( 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 hroadenst or recorded musice,
frequencies us low as 50 cycles and sometimes
lower will be encountered. The customary in-
adequate radio-console bafle eutting off quite
sharply at about 130 eycles. resilts in no appre-
ciable air-lond upon the speaker diaphragm or
cone at frequencies below this, except for the
resoniunce peaks due to the cabinet structure and
air content. Upon frequencies below cut-off the
unloaded  loudspeaker cone develops exXcessive
mechanical excursions, which though they do
no useful work at their fundamental frequencies
tend to develop excessively strong harmonics,
those above baffle cut-off being heard. This is
undesirable.

Resonances invariably present in the radio
cabinet result in the “boominess” #o destructive
to speech, but often superficially beneficial on
musicul reproduction. In the main these impairl

rather than aid quality of reproduction.

A relatively large number of papers recently
delivered by Hugh 8. Knowles, chief engineer of
a well-kknown reproducer manufacturer, bhefore
1. R. E. chapters and Engineering Institute of
Canada have brought his developments of the
“‘bass-reflex” and “‘peri-dynamic’ principles to
the attention of attending engineers. These de-
velopments are most interesting, permitting as
they do in a radio console of practical size repro-
duction exceeding that possible through the
anme loudspenker in an “infinite baflle.”

LABYRINTHINE BAFFLES

A word on recent developments upon this line
seems in order. One line of attack uttempting
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
path 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 somewhut augment bass response throuxh ]

their counling by the air in the console to the
loudspeaker dinphragm. A third acoustic treat-
ment in an open-biacked console consisting of
additional diaphragms disposed about the con-
sole, and relatively free to vibrate, seems hardly
worthy of comment.

"BASS-REFLEX" AND "PERI-DYNAMIC"

OPERATION

The “bass-reflex”” and
ciples go beyond these initial attacks on the
problem in that in suitable combination, they
provide reproduction exceeding that possible to
an infinite haffle. The extent, however. to which
their application may extend the bass range of
a sound reproducer is dependent upon the size
and design of the loudspenker 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 ns 30
cycles, while with ordinary 12-in. speakers it
will usually be between 50 and 60 ecycles. The
benefita of elimination of harmenic distortion
will be apparent in both cases, as will be the
elimination of cavity resonances in a suitably

designed console,

“Peri-Dynamic’ Operation. The  “peri-dy-
namic” 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

“peri-dynamic’ prin-
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Model 801—Pocket Volt-Ohimmeter

A sensitive. combact and ar-
rurale voll phmmeter that will
be the busiest iustrument in
Sour “‘lab,”* or oul on jobs

1 voltage readings -.0-5-30-
ful and 1000. lesistance read-
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anve  range direct reading.
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battery _..........
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BLUEPRINTS and
INSTRUCTIONS

For Building the Following Treasure
Finders and Prospecting Outfits

Folder No, I. Hughes Induction Balance Circuit
Falder No. 2. Sensitive Hughes Induction Bal-
ance Circuit
Folder No. 3. Single  Super.Sensitive

induction Balance GCircult

Folder Nc. 4. Radlo Frequency Oscillator Circult

Fclder No. 5. Audie Frequency Oscillator Circuit

Fetder No. 6. Combination Radle Transmitter
and Receiver Cireuit

Hughes

With any one of these -¥-tems »ou ean construct
Li-truments to iocale buried trewsures, metal war
relivs, mineral depisits,  subterraiedn water veins,
heried das aml water pines, lust object~, tools and

tred-ures sunketl in water, ete.
85.00

For each set of blueprints and lnstrue.
tions
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prevent  spurious  contributions  through
und radiation Jdue to vibrating puanels scting
as secandary sound sources. Resonance of the
volume of air within this enclosure should be
deadencd by diserect amounts of Jute or other
abzorbants affixed to ope or more inside panels.

“Bass-Reflex™  Operation.  The  “bassereflex”
principle involves the utilization of the usually
wasted or Jdetrimental back radiation of the
loudspeaker. It involves the provision of parts
approXimitely resonant in the extreme low-
frequency range in the console in such manner
thut in relation to the eubic content of the
console,  the phase of the Dbaeck radiation i
reversed. Thus back radiation at the ports ap-
peurs in-phase with direet or front radiation and
aid~ thercta in a most henelicial munner.

An exumple of such a sound reproducer, of
relatively  Jarge size in eomparison  with  the
average radio console, is illustrated in the accome
punying photes. (Clifton eonsole for Masterpicee
V receiver.)

The curves were taken with the back of the
console 2V, ins. awiy from a flat wall. The dotted
line shows the cut-off frequency of this (fairly
large) cansole, with the rise partially account-

i to

ing for “bovminess™ at about 110 eyeles and the |

secondary  cavity  resonance appnrent at 50
eycles. The solid line shows the improvement
resulting from application of the discussed prin.
ciples. Here the bass cut-off is determined by the
unusually excellent In-in. speaker only.

Since the application of “Dassereflex™ and
“peri-dynamic’” principles to sound reproducers
will ta) extend the usual range of reproduction
by several octaves, (b) eliminate harmonic dis-
tortion due to overload of inadequately loaded
speaker diaphragms, and (c¢) eliminate annoying
boominess of console ecavity resonance, these
principks shoukl find wide application in sound
reproduction.

Our Information Burcaw will gladly supply
nmanufacturers’ names and addresses of any itema
mentioned in RADIO-CRAFT. Please cnclose o
stamped and sclf-addrcased envelope.

SERVICING P.A. WITH A
MIDGET OSCILLOSCOPE

(Continued from page 667)
ANALYZING DISTORTICN 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 pat-
tern on the screen with the vernier-sweep con-
trol; that is, make it stand still with about 2
complete cycles showing. On thin tissue paper
trace the pattern of the wiave or il 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. am-
plifier. In order not to wuake the neighborhood,
connect a 25-W., 115-V. lamp on the 500-ohm
output circuvit 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 oscilluscope 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
supply the audio tone to the input of the ampli-
fier through a series resistance of 0.15-meg. to
0.25-meg. (B) This assures you of not loading
the audio escillator 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 contral 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 wive. Any
good amplificr can be overloaded with a strong
signal but that overload showld come in the last
stagye first and only after the output has reached
its full watts rating!

Let’s suppose we want to locate the point of
overlond. All that is necessary is to remove one
lead —the vertical input line of the osciiloscope

(Continucd on page 6968)
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WATCH CASE STYLE
MODEL D-2

ASTATIC
CRYSTAL
MICROPHONE

Small, compact, does
not  obscure face of
performer e~xen-

tially & NON-DIREC-
TIONAL mic rophone,
ullllunp, the exclusive
Nstatie Dual Dha.
phragin prineiple, Fre-
queney  response  sub-
stantially flat from 50
to 0IMY e.p.s.: an out-
put of -60 DB.

WRITE FOR D-2 BULLETIN

Constructed to stand shock far be-
vond ordinary. Equipped with plug
and  socket " connector for inter-
change with Astatic Sindio Model
K2 or Speech Riunge Model D-101
on same stand- plus spring ecable
protector. List Price £25. See your
jobber or write for literature.

21" DIA.
%" THICK

ngﬂ 8
QUALITY PICKUP

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

Licensed under Brush Devalepment Co. Patents—
Astatic Pending

ASTATIC MICROPHONE LABORATORY, INC.
Dept. RCR., YOUNGSTOWN, OHIO, U.S.A.
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Specnally Priced for Experimenters ! !

Kit to make
Volt-Ohmmeter

Complete 353139

illustrated
with test
leads and
parts mount-

el in metal

cabinet,

Instruction sheet in-
cludes printed ohm-
nieter scale, Send check
or money order, add

10e for mailing.
A posteard brings full
description.
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atory work,
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are few
radio

where
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tween., Your ecar
coenmitivity its eircnit - will - permin
CONTINENTAL Carbon’s new 35000.
ohm low-voltage.coeflicient =purk =up-
pressors  effectively  squeleh ignition
interference, thus releasing the ave
cirenit and the full sensitivity of your
~el.

Make this test—tune in a distant sta-
tion while driving on a country road at
30 1o 50 miles per hour, Shw off your
iznition and note if the rudio recep-
tion is hetter, I it i= better with the
motor shut off, vou need CONTI-
NENTAL suppressors.
spark plug suppression  select
or 821, in 5000.0hn resist-

For
827, R204,

anee. Use T13 or T11 for the distribu-
tor in 10,000 ohm«: T-17 for Ford V8
distributors.

radio iobhbers,
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-

13914 LORAIN AVE., CLEVELAND, OHIO
(Toronto, Canada)

Please send booklet on Interference, 10 cents en-
closed.
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CONTROL

This unit can be instantly
installed with any radio
Cnmpietzh.r Self-Powered
Fully assembled [REMa

and with detailed Filidls:
‘step - by - step”

e
wiring instructions

MEISSNER MFG. CO.

MT. CARMEL ILLINOIS
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SERVICING P.A. WITH A
MIDGET OSCILLOSCOPE

(Countinued from page 695)

and conmect it to the plate terminal of
driver tube preceding the lust stage. (C) If the
pattern is still distorted just as badly nx it was
on the last stage. the overloading ix in the cir-
cuit ahead of the driver. If the battern iz a
clean or almust clean sine wave. it indicates that
the last stage overloads first—which is n char-
acteristic of a good amplifier. 1f the overload
is present in the driver tube, the stage preceding
the driver should be checked, again merely mov-
ing the one lead of the wvscilloscope to the plate
(D) terminal of the preceding tube to mike
the test.

CHECKING DEFECTIVE COMPONENTS

Distortion in an amplifier may be caused by
failure of almost any part such a5 a biag re-
sistor. bypass condenser, transformer. volume
or tone eontrol, tubes or the accessories. Distor-
tion is evident in irregularities in the sine-wave
trace on the oscilloseope.

The oscilloscope is an excellent device with

'which to check varivus component= of an ampli-
‘fier which might cause distortion. For example.

cathode bins bypass condensers are & common
source of amplifier trouble yet a fuulty bypass
can be lucnted almost instantly with the exploring
lead of the o--illoscope! Merely touch the verti-
cal input leus 1o the cathode of each tube
({E. F, G. H, 1} in the amplifier with the signal
input at a steady !.vel. If a slight trace of the
sine wave may be detected with the oscilloscope
gain on full, the vireuit is nermal. An upen

bypass condenser will give a large signal de- |

flection. In this vase 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 is hard to locate a defective coupling con-
denser in resistance-coupled stages but  the
cathode-ray oscilluseope ix practically equivalent
to a sensitive vacuum-tube voltmeter and any
slight leakare in a coupling condenser may be
quickly located. Tnrn off the audiv tone and
touch the free lead of the woscilluscupe to tirst
one side of the coupling condenser (J) and
observe the direction in which the cathode-ray
Leam deflects. Then tuuch the lead to ground
momentarily to diseharge any aecumulated
static current and touch the other side of the
coupling condenser. If there iz no leakare. the
deflection of the beam will be in the opposite
direction to the first test. If any leakage up
to several meguhms exists, buth deflections will
be in the same direction.

Faulty filter condensers cause a 120-cyele hum;
evident in the oacilloscope patterns as g “floating
crunkshaft” pattern that will rarely stand still
with steady tone signal applied no matter what
adjustments are made. The oscilloscope’s free
lead muay 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 ~ystem which may be
defective will be evident by the Breater deflec-
tion of the cathode-ray beum. (Test at points
K, I., M and N.)

The uniformity of both sections of the hixhe
voltauge winding of the power transfurmer may
be cheeked (if under 400 V.), likewise the rela-
tive work each section of a push-pull stage is
doing—that is, the pattern should have the
same eneral amplitude for each side of the
transformer winding being tested.

Volume controls may be
and dual controls for unifermity of resistance
for any given adjustment by watching the
oscilloscope pattern while the controls are being
adjusted.

In servicing I'.A.
tomer can see the tests being made, put on a
little show after all the adiustments have been
made and the amplifier is right in every detail.
Leave the oscilloscope connected to 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 osecilloseopes at the Chicagoe
World's Fair checked the output of an electric
phonograph. The test doesn't mean anything in
partieular but psychologically it i3 good for an
extra $5 on your service hifl!

This article has been prepared from data sup-
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GET KINK-AIDS

More than 3000 filed and indexed
ctiiee  kinks to repuair  those
{bard-to-lix home aml auto radios.
Liust pull out the card corre-
"'\-.."__.-r ﬂ !quu ling 1o the name and model
F Aol the »et you are 1epabing. and

#7 there You have [lsted the service

voubles found in that radio and
L= ,-"Hf how o #ix them.

NEW REVISED KINK-AIDS
@ Clearly printed on 250 wear-resisting cards
® Filed by set name and model number
[ ] gnnmlnled steel c:dblnet. t:n]neh stze
® Supplements issued quarterly
Sent postpaid for only . . $1 95
FREE—Write for Bulletin RC-5 nnd sample rards
Johb proposition.

AKRAD PRODUCTS COMPANY
362 Wooster Ave. Akron, Ohlo
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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 West 42nd Street New York City

= Earn While Learning

at Home!

Television, Photo Electric
Cells. Public Address
Many R.T.l Tralnod Men

weock
and more in full time ra-
dio jobs~-$5-815 In spare
time wlone. Horc troined
m '1 M al

WAY. l:.ndmlod b cnncunn
nportunity Book FREE. Rl$ nd T LEV'SION
Sﬂ UTE. Inc., 2130 l.-wnm:o pt. 228,

i BAND SUPER COI

Tunes from 6 to 15 Megacycles
1700 to 550 KC. Tunes with 456 1.F.
KIT CONSISTS OF:

| Shlelded antenna coll
t Shlelded Osclilator coll
{ Band Switch
TAKE ADVANTAGE OF THIS GREAT VALUE
NO C.0.D, SHIPMENTS Shipping Wt.

ARROW SALES COMPANY
831 Washington Blvd., Chiclno. Itinois

KIT

b,

Malestln & Grlmhy-(lrumn. orlginal and genuine factory
radlo and refrigerator service. We have Purchased all of
the assets formerly belonging 1o Grigsby-Grunow. All part-,
servlee  replavement  units  will  carfy  regular factor:.
guarantee. Buy only through our authorized distributorvs,
dealers or ourselve., GENTUINE MAJESTIC PANTS &
TUBES. Wrlte for prives, G & G GENUINE MAJESTIC
REFRIGERATOR & RADIO PARTS SERVICE. 5800
Dickens Avenue, Chitago, Illineis.

tve INFINITE BAFFLE
BY L“RIE USES
A c Low Pauot‘ilstle; ';ll;nli’t:rl\::tt ea. $7.00

High Pass Filter Units Net ea. $4.00
AMERICAN OOMMUNIOATIONS CORPORATION

1650 BROADWAY EW YORK, N. Y.
B

-'um" SPECIAL ,:7."3,.“ ll
A highly efficient code
teacher using heavy spe-
cisMy prepared waxed
paper tape, having two
rows of

Write for Free folder AS.
We are the originators of |
this typs instrument

alt TELEPLEX 00.
Illl tnr 72-7& Gortlandt St.. N

pei foratlons, l

uves

| ln.tnmwnt
W .m<|

prepnlre‘:l
cumplete O
$11.98. With

Wwith
pert

V.C.
=
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WHY OIL-FILLED
CONDENSERS FOR SOUND
EQUIPMENT?

(Continued from page 674)

is switched on it takes many seconds for the
tubes to draw full current and in the meantime |
the only load is essentially a power loss, which
reflects too-high a resistance to furnish pro-
tection against excessive voltages during the
warming-up period. The resulting instantaneous
surges cause condensers to break down. lykanol
candensers are designed to stand up under such
strain and should be used if a permanently
satisfactory job is to be done.

HALVING CAPACITY MAY NOT DOUSLE
VOLTAGE CAPACITY!

Hitherto many Service Men have recognized
the need for higher-voltage condensers but have
found it impossihle to install the usual high-
voltage types due to spaee limitations. Often,
therefore, 2 lower-vollage types have been con-
nected in series under the assumption that,
though the capacity will be halved, the voltage
handling ability will be doubled.

This ig @ fallacy. Across 2 condensers in series
the voltage will be distributed in accordance
with the ratio of their internal resiatance.

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 104
megs. while that of other is 900 megs. In geries.
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
s0 often results in failures.

P.A. DEMANDS ARE EXACTING |

Iy Public Address work, condenser failures
are not merely unfortunate—they constitute a
major calamity involving far greater loss than
the mere replacement cost!

Yet in perhaps no other field is apparatus sub-
ject to such severe abuse. Sudden changes of
temperature, bound to result in iransporting
P.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
Lreaks, leaving the bleeder open-circuited. When
the unfortunate operator gets to his location
and hooks up the apparatus, too often when
the power is turned on a filter eondenser “pops.”
There is no time to make replicements; he is
vut his time, the contract is lost and his personal
prestige has suffered a severe setback. Public
adidress amplifiers should always be equipped
with condensers able to stand up under any and
all econtingencies.

Speakers fields, which so often are connected
in series or across the power supbly may become
disconnected, either as a resuit 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-cirenited
bleeder and often the sume disastrous results.

A few other examples where dyvkancl-type con-
densers should be empleyed are in sound-movie
amplifiers, transmitters, and receivers designed
for operation in tropical elimates. In all ap-
paritiis where dependability, compactness and
a wirdle and conservative margin of =afety are
desired, these new produets should receive first
conzideration.

Thin article has been prepared from data sup-
plied by courtesy of Coruell-Dubilicr Corporation.

P.A. TECHNICIANS—

WATCH for the new P.A. radio tuner—a
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 to complete your line-up of
"sound" equipment!

EQUIPMENT BUILDERS—

JUNE RADIO-CRAFT will tell you how to
make an All-Wave Car-Radio Set, a Simplified
Carrier Interphone, & High-Power 5-Tube
Portable Super., and a Service Man's A.F.
Oscillator! |

VIERE was o time when [ would waich pennies!

But the couple of pennies I ‘saved’ by using
low quulity replacement parts for servicing proved
mighty expensive. Disgruntled customers , , . free
repeat calls . . . loss of goodacill . . . these are
only u few of the results of my ‘sarings.

Today I use only the finest replucement parts
that money can buy. I have found that I keep my
customers longer, get a good portion of my busi-
ness through recommendations and I don’t lose
maney on free repeat calls.

Yes sir! I standardize on Cornell-Dubilier con-
densers. They're the ‘tops.” I don’t kid myself any
lougfr— ~1 know that the best is the cheapest in the
end.

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

Send for complete catalog No. 137A teday!

MICA = DYKANOL « WET AND DRY ELECTROLYTIC

« PAPER -
CORNELL-DUBILIER CORPORATION
1014 Hamliton Bivd. So. Plainfleid, N. J.

FRE To National Union

Servicemen
National Union and the Royal Typewriter
Company have negotiated a pl;m to p_mvnle
free typewriters to Nutional 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

—purchased over a two-year period as follows:
1000 tubes plus $35.00 dealer deposit secures the
DeLuxe Model typewriter . . . Purchase of 850
tubes, plus $29.00 dealer deposit gets the Model 1 wy
4] mucLine + + » This is at the rate of only 3 I‘f"- k"_‘”;
to 10 tubes a week, purchased over the 2'-ye:xr B o f) kL~
period——depending on model . . . . Deposit as- Woh a t
sures immediate delivery of typewriter . .. About 1t."
Offer good only in U. S. Send coupon below ou .
for further details.

r---------------------------------------q

Ask your
jobber for
ne w book-

L}
I NATIONAL UNION RAMMO CORPORATION i
b 570 Lexington Ave., New York City RC-587 1 ) .
H . ) ... B National Union of-
: Tell me how to get Royal Typewriter and other equipment FREE. 8 pore o complete line
[ : of radio tubes in
g Name ................ g £lass, metal and G-
g 1 types—the outstand-
b Address 8 ing favorites in the
Gy . State §  radio service profes.
e [ K

VELOTRON

THE STATIC VELOZITY MICROPHONE
«HIGHEIT OUTPUT -53 db) « NO HLIM PICK-LIP
*VARIABLE FREQUENCY REIPONIE

Complate with sheck absorber, ball swivel, detachable
cable connector, and eight feet of single coanductor
shielded coble.

Y -, B20.00 list at all jobbers.
4 Send for descriplive calalog
\} L J material today.

LABORATORIES, INC. - 30 WEST 15th 5T. - NEW YORK CITY
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IM THE BANK . .
NOT ON THE SHELF

That’s only one of the advantages of the
TUNG-SOL CONSIGNMENT PLAN. No
outlayfor 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 repu.
table dealers...who can qualify. Write
for the name of your nearest Tung-Sol
wholesaler.

TUNG-SOL
Yone-flow radioUubes

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

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, resist-
ors, ete.,, found in present-day receivers.
Smart men ure insuring their futures by
training NOW

COMPLETE HOME STUDYTRAINING
FOR PROFESSIONAL SERVICEMEN

A complete, up-to-date course in Advanced
Radic Service and Public Address Work,
with ar without ‘Lelevision. Terms as low as
$5 monthly. Start anytime—take up to 3
years to fimish. Write for detajls now.

FREE:

Interesting illustrated
boaklet compilete in de.
tails regarding your fu-
ture and our courses.
a post card
your own

for
copy today

RADIO SERVICE INSTITUTE

Subsidiary of CRE(
Dept. RC-5, 3308 14th St., N.W., Wash., D. C.

DO NOT FAIL

to read the important announcement which
appears on page 688 of this issue. It is
important news to éveryone who is in the
radio husiness.

RADIO-CRAFT

' NEW USES FOR
SOUND EQUIPMENT

(Continued from page 679)

I W. Studcbaker, U. 8. Commissioner of Kduca-
tion, in sbeaking before the F.C.C., rceently,
for the Radio-Edueation Committee, to show
the scope of the edueational set-up, and its
increasing need for various radio facilitics. To
nuote: “The extent of the need for an adequate
number of channels for local educational broad-
casting is indicated by the fact that there are

1 million teachers to instruct over 2% million
clementary und secondary school pupils, not to
mention 2 other great groups: (1) persons in-
volved in higher education, and (2) the general
adult population. The school property of the
country is valued st wmore than 10 billion.
Approximately 3 billion dollars are expended
annually for ecducation below the college level
.+« 1 can visualize 4 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
.« . . the possibilities of radioc are innumerable
and cxtremely important.'”

The principal of Oakmont School, Upper Darby,
Pa., recently reported the use of U. S. Dept.
of the Interior (Office of Education) *“FEducn-
tional Radio Seript” in “mock broadcasts” over
the school sound system to 20 classrooms.

Radio sets and phonographs, television and
talking pictures, and other realistic and con-
crete devices will play a major role in the
school of tomorrow, according to Dr. William H.
Bristow, speaking recently on “Visual Educa-
tion’ hefore the Maryland Parent-Teacher Con-
gress at Coltege 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 prineiples;
substantially the same may be said for auditory
sensory aids, The radic man who makes it his
business to cater to the nceds peculiar to educa-
tional institutions, of which there are tens of

: i 235,000 schools in the United States, emploving

thousands in the United States, will find it
profitable.
INTER-OFFICE

COMMUNICATION SYSTEMS

The rapidly-expanding use of person-tu-person
communicators or *“‘private-address’ systems, as
described in the editorial in this issue of Radio-
Craft, has skyrocketed to proportions not real-
ized by the average technician. K iz for this
reason that the forthcoming igsue of this maga-
zine will feature 13 newest developments—in
a special PRIVATE-ADDRESS NUMBER.

One of the most interesting applications of
publiceaddress principles has been in the rapid
development of a semi-private system of com-
munieation, by Bell Telephene Co., utilizing a
unit known as the “conference aid.”

As shown in Fig. D, the device, comprising a
loudspeaker and vacuum-tube amplifier, is con-
nected 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 t0 be used with the conference aid unit. This
network serves to eauilize the transmission chare
acteristics hetween the transmitter and the loud-
~peaker, and ise to minimize disturbances of
large magnitude but of short duration which
would tend to build up to a continuous singing
condition. To reduce maintenance eosts, the con-
trol switeh 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 Mem-
orial 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 opera-
tion can explain ench step te the audicnce 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
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G.E I’H{)NOGRAPH MOTOR

Formerly
Sold

for

ARTARLE
speed induc =
tian type sel{-starting. 110 vol|, 23 tn 60 cycle, AU, with
sieed control. 1°lug gnd ecord. Speed range from 5 o 200
REM. Can be installed in place of old-fashioned, hand-
winding spceil motor. Also _ideal for display turn tuble,
and a hundred other uses. These General Eletric Motors
ate brawd new, in original faetory cartous
G.E. Eleetric Phonogtabh otor ag  de-

seribed ... 09500600008 06005g0a 0000008
Shipping Weight—12 Ibs.

WESTINGHOUSE
UNIVERSAL MOTOR

5495 2.5

AC and DC
Shipping

Weight
3 Ibs.

HESE Motors are manufactured by the Westinghouse
tilertric Co. They are absolutely ln:w. Hpecitication.:

T

1/30 ILP. operates un either A.C. or D.C.. 110 volta, 5000
R.P.M. Rhevstat cun be used to vary sbeed. Height 0},
Length 357, Width 147, Shaft %" one inch long. Cun
be used to drive Sewing Machines, Models. Bufng Lathe,
Polishing Head, Drills, Grindstones, ete., cte. s 95
MOTOR only ..........cc.u o0aoaa 00000DAACOD0D 2'
MOTOR with Arbor and %" Chuck .............. 53'95

Add 25c¢ for special packing and mailing
anywhere in U, S. A.

MICROPHONE and RECEIVER

"TRANSMITTER
T

BREAST PLaTE

CapLe

TWO GREUIT
JACK -

TIHS Microphono and telephene headset outfit was built
uspccl.nll!' for the U. ¥, Navy Aviation Corps,

The IHoltzer-Cabot Eledric (vmbang constructed
outfit to Government sperifications.

The outfit consists of a low-impedance carbon micre-
phone (transmitter), securety fastencd to a metal breast-
plate, and & set of heavy-duty, low-impedance carphones.
A spectally constructed switch on the hark of the breast-
nlato controls the microvhone circuit, The carphioncs are
1".8.N. Utah type. attachcd to adiastable headwanid.
'l‘uonu'-ell:hl teel of very heavy weather and waterpronf
conductor cable is furnished. Current of not moce than 10
vults should he used. A swrae batiery is ihe most satis-
factory current supply,

8. Nawy Airnl:ne-tyna Microphone and
Receiver as deserlbed o...

the

pPing weight is 9 Ibs.

WESTINGHOUSE
POWER GENERATOR

Signal Corps

Manufactured for U. S.

A.C. Electrical 200 Watt
Power
from a Windmill, from
available Watetpower,
from your Automobile,
from your Motoreyele.
from your Bicycle, Foot-
pedals o©or Handerank
{for transportable Radio
Transmitter., Stronyg
Floodlights, Advertising
Nign.); do you want to -
operate AC Radio sets from 02 V. DC farm Ill.hl “hlolrn.
OPOrite LWo WeNeralors i ACrich to gel 200 Al
two phase and three phase AC, cte., cofc. l/.| lu
needed 1o run encralor.

There Are Over 25 Appl:ntmnl. SUCh Din:
lght from eight to 20 tt 110
Wave ‘Transmilter aupnlylmf llu Volts A.¢, for uperating
“Ham'' transmitier, Operating 110 ¥V, AC 60 Cycle Radio
Rm*oiver in DC districts. Motor Generator. Publle Address

stems. Electric Sirens on motor boatls, yachis, u.c Camp
L hting, ete., étc.

90

nluc I'rmt
Shipping weight 18 Ibs.
All merchandise in original packages—
never used. Money-back guarantee.

We unu forward Shlpmmts by FExpress Collect
if sufficient postage is nol included.

WELLWORTH TRADING CO.

560 W. Washington Blvd., Dept. RC-537, Chicago, Il,

1OV.AC

A.C. Dytamo
l:mu--: Short

22 x 28 in. and Four.Page
I a lnslruu.ion Sheets. Goherator, o3
cll.‘«rlbed inrludinl! four renlacement carboh

PUBIICH e eeereercacanss
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HAMMARLUND

25th YEAR
RADIO CATALOG

The mos. complete catalog ever pub-
lished with special illustrations,
drawings. cutves and a complete
description of the famous 16 tube
“Super.Fro." Write Dept. RC-5-37.

HAMMARLUND MFG. CO., INC.
424-438 West 33rd Street, New York

SPECIAL CONDENSER OFFER
TO RADIO MEN!

We want every radio man to prove concluslvely to him

self the many ndvaniaces to be found in ILLINOIS
DRY ELECTROLYTIC & PAPER CONDENSERS
Skilled engineerng and the finest of muterial; have
been combined to produce a quallty 1lne of condensers
4t lower cost. ALL  ILLINGIN CONDENSERS  are
destgned to withstand temperature extremes, humidity
and climinate  eostly  re-servielng.  Every JLLINOIR
CONDENSER fs uncondltionally guaranteed for a berlod
ol one year! In arder t ove their worth, we will for
a Hmited time onl¥, send post-pald our stundard small
size 8 MFD, 600 peak voltaFe condenser, upon receipt
of your Jobber's name and address, and 13¢ in stamps
ar coin to rover cost of handling, ete, Nend for your
trlal condenser twlay and receive filustrated catalog
shect and orice list.

ILLINOIS CONDENSER COMPANY

3252 WEST NORTH AVENUE CHICAGO. ILLINOIS
S

CLASSIFIED ADVERTISEMENTS

Advertisements In this sectlon are tnserted at the
rost of twelve cents per word for each fnsertion—
name. thitials and address each count as one ward.
Cash should accombany all elassitied advertise-
menis unless placed by a reengnized advertislng
agency, NoO less than ten words are acrepted.
Advertlsing for the Jupe, 1937, Issue should 1w
recelved not liter than Wednesday, Aprll 7, 1937.

BURIED TREASURE
“HOW TO FIND BURIED TREASI'RE." RBIG l!()Ol\

telle how to find Kold, =llver, bunrled tres-ure. Nend 2ie

coin.  tandall Laboratorivs. Rockefeller Bullding. Dept.

B, Cleveland, Ol N N _
DOGS

TERRIERX: ALX0 BULL I'MTFS,
Tonn, Dallas, Texas.

\SAVE up to 50%

R. €, A., GENERAL ELECTRIC
PHILCO, ZENITH and 25 other

Standard makas.
Over 500 different ellmriv nulu andl
raim  radws  from $6.7 All
new—pmrotb—-wuaranlced wrl(c- ror
catalop: and serviceman's discount

it today.

RHI" ANYWIHERE.

sheet. Do
landt Street,
'MODELLS S“V"E."T’f."‘m. e
—

W NEW GUIDE NOW READY!

Most complete vulume control facia eVer

amsembled in one book, Free with top
(showlng spre. number) of one Electrad
velume control eartom

write Dept. RC.5

178 Varick 8t., New York. N.Y.

RADIO REPAIR CEMENT

“THE ORIGINAL SPEAKER CEMENT-*
CONes.

Used for
tin; or torn cones,
loose tube Dases. Arid caps, coils, leads etc. Dries
fast. Vibration proof. waterproot. invale
gahl-"a'lld to s"v{ce Men. See y wor“
ar, e cannot supply you e ul
l.('sl price S0c for lar 'za boltie. Send
or FEEE clrcular o comvl.h ne.

FG
mamo Dlv } Rochlnrd Illlnou

old. rln-

\ FrREE!|

RADIO ENGINEERING

RCA TInstitutes offer an Intensive course of high
standard cmbracing all phases of Radio. 1'raeti-
cai fraining with modern equipment at New |

LT TR T GO T DTS

York and Chicafo schouls. Alse  speciallzed
eourses amd Home Study Courses umder "No
obligation” plan. Cataleg Dept. RT-37.

RCA INSTITUTES, Inc.
75 Varick 8t.. New York 1154 Merchandise Mart, Chicago
Recognized Standard in Radio Instruction Since 1909.
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use of the radio pillows and audio doctor’s call |

aystem.

According to a New York Times editorial, the
Far East has at last succumbed to the lure of
hublic-address anparatus. 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 installa-
tion of loudspeukers in the minurets of the
mosque, however, enabled everyone to hear his
call to prayer.

Perhaps the most ingenious application of
sound equipment js the reported effort of a mid-
west man to prevent being buried alive, according
to i duote in Operadio's house-organ, The Sound
Advigor. A microphone-equinped eoffin has been
purchased, and arrangements made to keep the
equipment in operating condition, once it has
heen placed in the grave, for a perivd of a year;
the microphone connects to a loudspeaker system
locuted 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.

DECIBEL TABLE 1S GRATIS (1347)

Technicians may secure in full magazine-page
#ize, and gratis, the db. table shown as Fig.
WQ.387, pg. 675. Write on your business letter-
head, enclose return postage, and address your
1qquest to Hadio-Craft.

SOUND RECORDING LITERATURE
(1348)

A Treatise on Practical Wax Recording. Here
is a highly technical and substantially working
manual on the gentle art of making really fine
sound records on wax. The subheads are deserip-
tive: Theory, Wux. Shaving Machine, Studio.
Mixing Booth, Monitoring, Recording Machine,
Routine, “Line DBumps,” Sapphires. Priced at
50c. 1his 34-pg. booklet, size 5% x 81 ins., con-
tains valuable information not previously avail-
able at any price.

(1349)

Advanced Disc Recording. This 20-pg. booklct,
size 314 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 Ma-
terial, "Dubbing,”” Playhack of Reecordings, Play-
back Needles. Inzide to Qut. Monitoring while
Recurding, Volume Level and, Discussion, {Price,
10e.)

Both booklets are available from Universal
Microphone Cumpany. and may be obtsined by
writing te the company directly, or care of
Radio-Craft.
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OH, MA! THAT " 'SUGGES-
TION’ CONTEST” IS IN AGAIN

Last 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 mind-
readers. So if you or your friends have any
ideas as to what in your opinion would

greatly improve RADIO-CRAFT, eaither in
appearance, method of presenfahon or
subject matter, why, "lay on, MacDuff!",

WIN A 2-YEAR SUBSCRIPTION
TO RADIO-CRAFT

"strings"’ attached to
this contest. Merely write your sugqgestions
on only one side of a single sheet of paper
and mail it, for receipt at our offices not
later than April 30, 1937, to Radcraft
Publications, Inc., 99 Hudson St., N. Y. C
Everyone, except employees 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 ad-
vanced, as above, to April.

L L G L LT e

Rules: There are no
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OSCILLOGRAPH
WOBBULATOR
MODEL 77

instruments in
for the cost of
A I” Ozcillograph with wide range linear
sweep, and eclectronic sweep test oscillator all
| combined in one unit. Send for Diagram,

Price to service engineers, F.0.B.
Chicago, complete only ... _.,.. ... 549-95

MODEL 820

| The compact Oscillograph and linear sweep
using the 913 tube. which is ideal for public
address service and checking the audio 539‘95

section of radio receivers. Price only
TRIUMPH MEG. CO.

4021 W. Lake Street,

Chicago, IMinois

Please send cataloy and FREE data on ‘“‘How to
Overate an Osecillograph.”

Name Address

City State

40 warrts

outpuT For ‘40

A law-eeit transeittar that has EVERY-
THIMG! Uses Crystal conbral &L tube
for asvgillatar | T\lpu 0 or T-20
amplifler fu h-::. . Boom for buffer stoge
or R.F. for ph-:me aperafion. I vabla
. affichant . . .

Build this professional-appearing frans
mitter . .. you ll gei parfect FH_F{ n

template  AT-1

25¢

Complete laysui
complets opara |'n-g imute
will be maoiled for. an

STANDA R D
TRANSFORMER
CORPORATION

B50 BLACKHAWEK 5T., CHICAGO

Please Say That Yoeu Sew It in RADIO-CRAFT
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performance,

37 WEST 20TH STREET

RADIO-CRAFT

: ﬂ'“l'-Iﬁll[#l."“ﬂl!l#(ﬁl&-'

Designed by A. C. Shaney—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,

T'his leadership has been attained by doing a real job—produc-
Ing _equipment which has won universal acceptance wherever

quality and price are primary considerations.

Write for FREE Latest Catalog describing 96 Models and ask

for attractive discounts.

Mr. A. C. Shancy will gladly help you plan any type of P.A
installation. Send complete details for free

AMPLIFIER CO.. of AMERICA

cxpert advice.

AMPLIFIED SOUND SYSTEMS
NEW YORK CITY

6 and 12 VOLT MODELS
STORAGE BATTERY OPERATED

POWER SUPPLIES

with Self-contained Filter

IDEAL FOR AUTO & SOIND
TRUCK AMPLIFIER SYSTEMS

View

¢ Valt Models 12 Volt Modelz
e, Velt Mils | e, Walts Mils
250 200 250 )
300 166 i b )
B 11 142 350 Ea |
L 125 400 Wik
Suill 100 500 tHI]

110 Volts A.C., 60 110 Volts A.C.. 60
Cycles, 65 Watts Cyeles, 130 Watts
@ Molor driven meehamsm provides ever de-
petidable, focl.proof results

@ Provides Dual-Powered (llo velt AC) Opera.
tion also for only a few cents additional cost!

@ Permits use of ! to 8 750-10,000 chm feld
coil dynamic speakers with 6-12 Voit amplifier—
same speakers can alse be used for AC operation!
® Highly compact—only 5'% x 4x 3% in, tall

with fllter,
limited usage 100

@ Actually costs less !hm
TRU(:I( NEON SIGNS

mli 300 voit d
®

uT
—A NEW, HIGHLY PROFITABLE INDUSTRY!
Write for FREE Literature!

STOR-BAT POWER DEVICES GO.
148 W. 23rd St.. New York. N. ¥,

Z *'-: i'-,h..ﬂ"ﬁ'ﬁlﬁ:ﬁl BOOKS
.;rffppﬂn

W,

A-C-RA DIO
TELEVISION

EVERV ELECTRICAL

{ = COVERED

Here's freal news for ana;ho:y “\l‘;wul«ll i‘n“l;le-i’lrlrlti“
edilh 4 Iy fayiyly TOU

B oy ity every NEW Electrical sub act

Wik Volumes ang all shibbed F
see special offer helow,

ully ¢overc
for examination.

| BIG FIELD! Big Demand!

For
1 { Men whe understand
Seginners B.dgdplaly rleﬂiricln are u:}mtly
heeded rlght now in thousands
and Exverls dustries, Autos, airplanes, machine
‘?;',:‘;.dm“l pages [ slwps practically every ndustry  de-

pends on electriclty and men who know
this sublect make blg nwuney. 1'leasant,
faseluating work. easy 1o learmn and
do, Sewd coupan for a set of these
books for ¥REE examination.

lusirations —the
moit comDlete
work of ita kind
@ ¥ ¢ r publizshed.
Dynamos, motors,

Power statlona, &, Gernsback’'s famous
radlos. tolevision. Radio Encyclopedia
sverything elec. {latest  odiflon)  given
trical explsined free  with Lhese vlec-
[ Now. " Pavatuinie "l

3 nvaluahle n
o uaderetand any Radio works, Cmcrl

ntd whole Radlo fie

American Fechnical Soclety, Ilulel al 5Bth Si nm E528, Chicage
Send for 10 days’ free use. RRAND NEW 10 volume sct
of Electrical EnRineerin®. Include free nll‘llllerIIIL in Ihe
American Gell

Technical
I will pay the few cents ﬂellvc:‘y ('Iurl:l'!
Dn the hooks. If 1 \usll 1 mAay return them in 1 dlyn and
we You noth!tﬁ keel) them will $2.00
aﬂer 10 da; - en 8'! 00 a anoath until the specl-l brice
of only $2 is baid.
NEME cecrivrvoccssvrnsncas L T
AdAress ...cscscrcsccecicncaarans aaeanan .

CitY . cuvininricreraianaacas e
Athr‘h letter -lnting & occuphtion
dress of employer, an
reference.

State ... .o
and pame and ad-
‘at’ lcast one bLusinéss man o8
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THE RADIO "DOCTOR"!

Radio Repair Man to family physician:

“While it is impossible to make a positive
diagnosis without extensive laboratory procedure,
my partner and [ are agreed that your radio set
is probably suffering from = somewhat atypieal
form of Smith's disease, You wili note the
Jones-Brown syndrome of static and fading. We
do not as yet duite know the cause of this condi-
tion. The prognosis is guarded. Meanwhile a
comblete rest will result in marked relief of the
symptoms. 1 will drop in to see it again to-
morrow. We must watch this earefully. Five
dellars, please.”
(From The Journal of the American Medical
Association.)

for
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HOW TO MAKE THE RADIO-CRAFT DELUXE
CARRIER INTERPHONE

(Continued from page ©53)

"LISTEN" CIRCUIT

With the switching adjusted for No. 2 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 eireuit 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 inter-
mediate 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)
purposes, with the "B minus” side employed
us a return, and with the control-grid coil in
the 6C5 detector-oscillator cireuit 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 ke.) for reception, or
sends the modulated carrier generated in the
6C5 oscillating circuit into the line for recep-
tion by some other unit, depending on whether
the operator has switched for "send” (talk) or
"*receive” (listen) operation.

STATION FREQUENCIES

We certainly must have some means for ad-
justing the L.F. circuit to permit at-will trans-
mission 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 freauency, Mr. B, his,
and Mr. C, his; and each operator must be able
to tune his circuit to his own or to the other
2 frequencies.

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

THE "MICROPHONE"

The microphone may be, as we have suggested
here, simply the loudspeaker “in reverse.”” We
then have a “’speaker-mike” (or transducer).

In general, a reproducer, if it is a sensitive,
high-quality one with reasonably high fidelity
eharacteristics, will do a surprisingly good job
as a mike. There are dynamics and P.M. types
on the market particularly designed for this
duul-service operation; but the average speaker
may be thoroughly depended upon to give a
reasonably high output when used as a micro-
phone 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 form-
ing details, and a cabinet design, will be given.
We'll also tell you about the clock, shown in
Fig. A, that if desired may be used to auto-
matically 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 de-
tails in Part II.

Alsoe in this Part are the instructions for
adding the crystal microphone, shown in Fig. A,

Please Say That You Saw It in Raplo-CRAFT

for really high-fidelity (for this type of instru-
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 perform-
ance of the completed instrument are given,
as well as vitally-important information regard-
ing reception of the other stations’ signals when
operating on 3-phase power circuits, in Part IL

LIST OF PARTS

One Meissner antenna coil, type 2436, TR1:

One Meissner R.F. coil, type 2437, TR2;

One Meissner oscillator coil, type 4243, TR3;

One Meissner ferrocart LF. transformer, type
5742, 456 ke., 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, €3, C10., 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 mf., C17, C19;

Seven Aerovox condensers, type 284, 0.05-mf.,
C1, C2, C9, C8, C5, C16, C138;

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,
mmf., Cll, C15;

One Aerovox type 454 condenser, 0.1-mf., C-C;

type 1467, 250

One Meissner dual trimmer, type 1327%, C183,
Cl4:

One Continental Carbon resistor, %-W., 300
ohms, R1;

One Continental Carbon resistor, 1:-W. 10,000
ohms, R2;

One Continental Carbon resistor, 1%-W., 50,000
ohms, R3;

One Continental Carbon resistor, %:-W., 10,000
ohms, R4

One Continental Carbon resistor, 12-W., 1 meg.,
RS5:

One Continental Carbon resistor, 14-W,, 10,000
ohms, R6;

One Continental Carbon resistor, 0.3-meg., R7:

One Continental Carbon resistor, 3¥%.W., 2.000 to
5,000 ohms, RN ;

One Continental Carbon resistor,
ohms, R9;
One Continental
ohms, It11:
*One octal-buse ballast tube, type K-42-B, R12;
One Electrad potentiometer, type 203, R10 and,

switch, Sw.3;
One Electrad poten. for tone control (optional) ;

1..W., 50,000

Carbon resistor, 15-W., 600

One Centralab 3-way, S:pole, 4-gang switch,
Sw.l:
One Centralab 3-way single-pole switeh, Sw.2;

*One open-circuit phone jack;

One Wright-DeCoster (or, *illustrated unit) 5-in.
electromagnetic or nermanent-magnet dynamie
speaker

One Kenyon output transformer to mateh TR6;

One Wright-DeCoster (or, *illustrated unit) uni.
versal-output transformer, TRS;

*Seven B-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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FACTORY TO You

NEW_REMINGTON NOISELESS PORTABLE!

for MAY,

Famocus Remington

i Noiselesa Portable that
speake in & whisper, only 10c a day, direct from
factory. Standerd keyboard. Automatic ribbon
reverse. Variable line spacer and all the conven-
iences of the finest portable ever built, PLUS
the NOISELESS feature, Act now. Send cou-
pon TODAY for details,

You don’t RISK a Penny

We send Remington Noiseless Portable for
10 days’ fry;nt_rial_. lfgnot. satigfied, send it back.
‘We pay all shipping charges,

FREE Typlng Course and Carryving Ca;u
Bl coupi’ tor fulf dtalie NGW "~ 7 |
Ty
el ey ithoat s‘z&ig’.}f::“;ﬂzzmﬂ%éﬁc?;:;;

and Carrying Case, for 10c a day. Sen gue.
Name .......
Address
City . ...

CAMERA BOOK

FREE!

—. Explains latest in-
ventions, methods
inphot, phyand

Home Movie Mak-
ing, for fun and
profits. Offers hun-
dreds of amazing,
money-saving Bar-
gains in stilland
movie Cameras

Lenses,ﬁlms.etc‘Ali

g, Fuaranteed. We take

o T mant in

ey @
oL eyl trcd':l Satis-
1 faction Aran-
teed! WRITEIL

Write for Free Bargain Book!?
CENTRAL Camers Co. (Est.1899)2305. Wabash, Dept.RC-£Chicago

@PATENTS and
@ TRADE MARKS

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

LESTER L. SARGENT
Registered Patent Attorney
1115 K St., N. W., Washington, D. C,

HOW TO MAKE THE
RADIO-CRAFT DELUXE
CARRIER INTERPHONE

(Continued from page 700)

*One model crystal mike (optionnrl) head,
less stand;

*One cannector (optional), type MC3M;

#One chassis connector (optional), type PCSM;

One Kenyon A.C.-D.C. filter choke, Ch.1;

*One speaker-type dial;

One Allied Radio Corp. basic chassis, 6 x 10 X
214 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 6AR tube;

One National Union or Raytheon type 6K7 tube;

*One 12-hr. (16-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.
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NEW P.A. SPEAKERS
FOR OUTDOORS

(Continued from page 676)

STRUCTURAL DETAILS

The composition of the tough and pliant
weatherproof diaphragm eliminates failures due
to the crystallization of the flexing portions of
the conventional brittle metal diaphragm. The
ribbon veoice coil is made of extremely dense
quariz mineral possessing unusuul strength and
rigidity with a minimum of weight. Being non-
hygroscopic and having a negligible ecoefficient
of expansion, the voice coil is unaffected by
either moisture or excessive variations of tem-
perature caused by the high power surges en-
countered in the operation of expenential units.

The air-column units consist of 2 sub-assem-
blies—(1) the cone assembly, and (2) the mag-
net assembly—which are attached to each other
by a coupling ring, thus forming the complete
speaker.

The parts of the cone assembly are assembled
on gaccurate jigs so that the voice coil i3 con-
centric with the formed collar on the chassis.
The magnet assembly is machined to fit accurately
into this collar, which serves as u single central
dowel, assuring that the air gap and the voice
coil must align.

One of the mest important features incor-
porated in these air-column units is the use of
the new powerful permanent magnets. Niper~
mag 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 ex-
clusively 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
indefinitely.

The use of such permanent magnets in these
air-column units offers many advantages to the
P.A. man, as expensive and unrelinble field
exciters 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 posaibility of field
burn-outs s eliminated. The saving in elec-
trical current which would be necessary to excite
the fields if they were electromagnets is alo
a pgreat talking point for the man selling P.A.
jobs, for either portable or permanent installa-
tions. The SU unit, for instance, would require
over 30 W. of electrical power continuously to
obtain the same results as are given by the
“muagic 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 horng are avail-
able for use with these ajr-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 Ibs. without the horn. and has a voice coil,
of 6 ohms impedance, 1% ins. in dia. The FYA
unit is capable of handling a steady power in-
put of 15 W., and surges of power up to 20 W.
The f{requency response is substantially flat
from 100 to 6,000 cycles, which is a distinct
advance over the conventionul 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 medel “HWA™ air-column unit is
the second largest size, weizhing 26 lbs. without
the horn, and has a 6-ohm voice coil 2% ins. in
dia. This model will handle 25 W. of power
input centinuously 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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Famous Metallized Type Resis:
tance Element.

Fully insulated = no shorting,

Sealed throughout—impervious
to atmospheric effects.

Enclosed positive contact—will
not break or become “‘open’’.

Small, sturdy, light in weighty

Both RMA color coded and imJ
printed with rasistance value
and wattage zating.

“1/2 WATT. Liet t7c, NET 108
1 WATT, List 20c, NET 12c
2 WATTS, Liat 30c, NET 186,
INTERNATIONAL
RESISTANCE coO.
401 M. Broad $t., Phila.. Pa.

INSULATED

“BULLET"™

DYNAMIC MICROPHONES

EVERYBODY
WANTS ONE . . . EVERYBODY
CAN AFFORD ONE!

The All-Purpose *“Bullet” Dynamic Mi-
crophone is sweeping the 1937 market.
T.R. 3 —Necw Model “Bullet”’. . . smaller

than TR 2 but with relatively the same char-
acreristics. List price, any impedance...$24.50.

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

Write for civenlar “C» und technical data

TRANSDUCER CORPORATION

0 Rockefeller Plaza
Hew York, Mew York
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RADIO BOOKS

NADIO FANS! . |
{luc per bookl. These books wlll xive you a good foundatlon towards the swudy of
radio. You'll be amazed al the wealth of infurmation eontained in them:—and you'll
woniler how we can gell them at the lew price of 10c each, Each book contalns 32
pages written in simple, understandable language and profusely lllustrated with cireuit
diagrams and illustrations. They are csiecially written for beginners but are usefui
review and reference books for the ol' tlmers as well.

ALL ABOUT AERIALS

In simple, undersiandable landuage this book explalns the theory underlyinz the va-
rious types of aerlals; the inverted "’L,”" the Doublet, the Ddouble Doublet, ete. It
explains how nolse-fres reception can be obtained, how low-impedance transmisslon
ltnes work; why transposed lead-Ins are used. It glves in detail the culstruction
of merials sultable for long-wave broadcast rereivers, for short-wave receivers, amt
for all-wave recelvers. The book ls written In simble style. Varioua typss of acriais
for the amateur transmitiing statlon are eXplained, so you can understand them.

ALTERNATING CURRENT FOR BEGINNERS

This book contains everythinf 10 give the berinner a foothold in electriclty and Radio.
Electrle cireuits are explalned. Ohm's Law, one of the fundamental lsws of radio. 1s

explalned; the generation of aiternating current; sine waves; the unlis—volls, amperes, |
and watts are explalned. Condensers, transformers, A.(". instruinents, motota and gen- |

erators—all these are thoroughly discussed. Housewirlng systems, elecirical appliances
and clectrlc lambps.

Here are some of the practical experiments which you can perform at home. Simhle
teots for differentlating between alternating and direct current; how to i1g8ht a lamp by
induction; making a slmple electric horh; demagnetizlng a watch; testing motor
armatures: charfing storuke batteries from A.C. outlet; testing condensers with A.C.;
maklog A.C. electro magneta; frying egés on a cake of ice; 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-priced hook for the
radio experimenter. radio fan. radin Serviee Man, ete., who wishes to bulld 1- and
2-1ube all-wave sels powerful onourh 1o operate a lowdspeaker. .

This book contains a number of excellent sots, some of which have appeared in
past issues of RADIO-CRAFT. These sets are not loys but have been carefuliy
endineered. They are not experiments. To mention only a few of the sets the following
will glve You an jdea. )
® The Megadyne 1-Tube Ientode LoudsPeaker Set, by Hugo Gernsback. @ Electrifylng
The Megadyne, @ How to Make a |-Tube Loud-speaker Set, hy W, 1. Chesney.
@ How To Make a Simple 1-Tube All-Wave Electric Set, by F. W. lLurrie @ How
‘To RBulld A Four-ln-Two All-Wave Electric Het, by J. T. Bernsley, and others.

HOW TO MAKE FOUR DOERLE SHORT WAVE SETS

Idterally thousands of radio fans have built the fameus DOERLE 8hort Wave Radio
Itecelvers. N0 Lnslsteit has been the demand for these recelvers. as well as construc-
ton details, that this book has been specially publi-hed.

Contains EVERYTHING that has ever heen printed on these famous recelvers.
These are the famous sets that abpeared In the following issues of SHORT WAVE
CRAFT: A 2-Tube HReceiver that leaches the I2,500 Mlle Mark,”” by Walter (°
boerle (bec,. 1931-Jan., 1932), ""A 3-Tube 'Signal Gripher.’ ”' by \\'lllur 1. loerlo
(November 1932). "Doerle '2-Tuber' Adapted to A. C. Operation’ (.July 1938).
““The boerle 3-Tube 'Signal-Gripper' Electrifled.” (AuRust 1433} and "'The Doerlo
Goes 'Bund-Spread’ ™ (May, 1934)

Due to a sbecial arrangement with SHORT WAVE CRAFT, we bresent a complete
32-pake book with stlff covers, printed on ap eXira Lieavy grade of paper with numersus
llustrations. Nothlng has been left out. Not only are all the DOERLE sets in this
book, but an eXcellent power pack if you wish to electrlfy any of the DOERLE sets,
s also deserlbed,

Each book contains 32 pages, profusely

|
llelp yourselves to a radio education for the price of 40c,

Send for our FREE circular listing
48 new 10c Publications

--------------------------q
B RADID PUBLICATIONS RC-537 8
I g9A Hudson Strest, New York. N. Y. M
L Please send | diately buoks checked: .
I Ollew to Bulld boerle Short-Wave sets. 8
L} NO. L i iaaans 10c §
B 0 llow to Make the Most Popular All-Wave g
L} 1- and 2-Tube Receivers, No. 2......10c g
% [ All About Aerlals, No. 4................ s
1 (O Alternating Current for [cginners, No. 3..10c g
§ I am enclosing........ ¢i the price of each book g
[] is 100. (. 8. Coln uor U. 8. Stamps acceDtable.) M
g Baooks are sent postpaid. M
Il Send me also your FREE circular llsting 48 new

H 1ve publlcations ....... Don00aooa0annanaanaa [w] :
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ON THE BOARDWALK
ATLANTIC CITY
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KNICKERBOCKER

IN THE HEART OF ALL
RESORT ACTIVITY

FIREPROOF CONSTRUCTION
AMERICAN & EUROPEAN PLAN
SALT WATKER BATHS
ROOM AND BATH FROM $3.50

AMERICAN PLAN FROM $6.00

C. HENRY LANDOW. Manager

illustrated with clear, self-explanatory

diagrams. It contains over 15,000 words |

of elear legible type. Tt is an education
in itself and lays the ground-work for a
complete study of radio and electricity.

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
99A Hudson St., New York, N. Y.

Yoo ‘oan build this -
Trailer with ordlpary
tools easlly from our

lwp-by-ller cmalrucglonﬂmu

oets o sized blue 3 —

;‘gu':,. dueig| nd""l.gnﬂu in us.‘:..ﬂ.. sloops 4, Toilst. Bhowet. Eloo-
e a7 of the ovet bY building it yourself. Bend 25o for plans
and detaile.

910 Paimolive Bidg.

BUILD IT YOURSELF

abeet. illustrations
THE PLAN SHOP,

Chicago. .
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l MAKE THE "LONG ARM"
—A REMOTE SET CONTROL

(Continued from page 667)

DIO-CRAFT for

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 radic 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 leav-
ing the old arm chair.

THE ELECTRICAL CIRCUIT

The dingram of Fig. 1 shows the simplicity of
the electrical circuit. Two tubes are used. one
is the 6A® pentagrid converter tube and the
other is the 25Z6 rectifier tube used in a half-
wuave connection.

Due to the fact that all of the circuits involved
in the operation of the unit are working at
radio freyuencies, adeyuate power supply filira-
tion 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 condensers C7 and Ck.

The circuit of the 6AR 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, R3, iy 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 conirol 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 e¢an expect an improvement in the per-
formance of the receiver. Generally this improve-
ment will be noted in a slight increase in sensi-
tivity 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 con-
nections to the radio set when the remote con-
trol 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 fur its own needs. and the addition of
extra tubes wilth the resultant increase in the
filament und plate current drain may cause the
receiver to overheat or change the plate voltages
on the tubes. In many of the present-day re-
ceivers a change in the applied plate voltuges
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 tyne
expensive test equipment may be necessary.

OPERATING INSTRUCTIONS

After all of the connections are made and
checked according 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 contrel 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 thix
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 greund wire from
the receiver 10 the black lead. Leave the #reen
lead of the remote control unit unconnected.

1If the radio recceiver has a high-impedance
primary. connect the antenna wire from the
set to the green lead and the ground wire to

PATENTS—TRADE MARKS

Al cases submitted Eiven Dersonal attentlon by
members of the firm.

Form *'Evidencs of Conception® and
tnatrucitons
“How to Establish Your Righta''—Free
LANCASTER. ALLWINE & ROMMEL
PATENT LAW OFFICES

the white and black leads. 7f itmpedance i3
uninown try bolth comnections for best resulta.

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 post.
Plug in the power cord to & convenient receptacle
and turn the unit on by rotating the wvolume
control knob to the right. Turn on the radic
receiver and tune to the low-frequency end of

436 Bowen Bldg. Washington, D. C.
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the tuning range (broadcast band) where no
loeal station is being received. Set the volume



»

RADIO-CRAFT

MAY,

IN 1937 USE

Imprinted
THREE-COLORED

for

ADVERTISING
PENCILS

AS BUSINESS CARDS

hand  your i~tomers apd prospects g moderin
se bustness 1 a4 white pu 1T with your name
business, address, i and  teleplione number
vith a decorative red flash horder,

1ype of
Cleurly brinted in black

Imprinted advertising peicils  (Instead of ohl-fashioned
Baper business cardsy are becoming more and more propul-
lat.  I'encils  are  useful. and  very efferiive  business
buaster.. They bring prospects back, amd help make sales.
As one consistent user of advertlsing wneils says, “Every
time an imprinted pencil Iy used by a prospect, his or
her thourhts turh to the adverti-er, Seomner ur later a

sale is made.*”
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control of the receiver to the loudest comfortable
volume,

With the volume control on the remote unit
turned well up tune in a station by means of
the selector knob on teop of the unit, Select a
station near the high-frequency end of the scale
(lowest wavelength}. Adiust the 2 compensators,
ClA, C2A, on the remote-control tuning con-
densers by means of a screwdriver inserted
throurh 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 adiust the padder condenser, Cll 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 adiustments arc properly made the
remote-control tuner should cover the broadeast
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 sta-
tions on the remote control. These can be cured
to a great degree by adjusting the compensator

in the top of the round shield lucated near the |

tubes.
LIST OF PARTS

Kit Components

One Meissner output I.F. transformer, L3;

One Meissner I.T.F, with C10, 7-x0 mmf.;

One Meissner antenna-oscillator coil, L1-L2;

One 2-gang tuning condenser (with trimmers),
360 mmf., Cl, C2;

One selector dial plate and escutcheon;

One volume control and
ohms, R3-8w.l;

Two small bar knobs;

One isolantite padding
mmf., Cl1;

One 3-terminal tie lug:

One 3-lug terminal strip;

One 2-lug terminal strip:

One '4-in. rubber grommet;

One Y%-in. rubber Rrommet;

Two octal B-prong metal tube sockets, for V1, V2;

condenser, 300 to (00

Miscellaneous Components

One resistor, 500 ohms, %-W., Rl:
One resistor. 60,000 ohms, 14-W. R2:
One resistor, 20,000 ohms, 1 W., R3;
One resistor, 30,000 ohms. 4-W., R4;
One mica condenser, 0.002-mf., C3;
Cne mica condenser, 100 mmf., C4;

One paper condenser, 0.1-mf., 260 V.. C5;

Three paper condensers, 0.1-mf., 400 V. Cg,
C9. C12;

One electrolytic filter condenser, dual-section,

4-4 mf., C7, C&;
One power cord, with plug, 200 ohms;
One metal-tube grid shicld ;
One metal-tube grid clip;
Six lengths of eolored hookup wire for all con-
nections ;
One lacquered steel base plate;
This article haa been prepared from data sup-
plicd by ceurtesy of Meissner Manufacturing Co.

NEW P.A. SPEAKERS FOR
OUTDOORS

{Continued from paase 701}

for this model, the IIU with a bell diameter of
24 ins. and an 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 cutdeoor installations.

(8) 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
sheakers, with an exceptionally flat response up
to RO00 cycles. The model SUA, as shown in
the close-up of the driving unit, Fig. B. has a
6-ohm voice coil 3% ins. in dia.. and is capable
of handling 30 W, of audio power continuously
with peak surges of 40 W. Both the HU and the
SW exponential horms will fit this model, but
the SW horn is recommended for all applications.

Our Information. Bureau will gladly supply
manufecturers’ names and addresses of any items
mentioned in RADIO-CRAFT. Pleagse enclose
stamped return envelope.
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|
power switeh, 25,000

MODEL

703

836

1937's
| Most Popular Auto Speaker

The above maodel
new automobile speaker

is 2 combination of our
eabinet and the
model 652—xr” Nokoil spenker which re-
quires no field current. thereby eliminating
any drain on the battery.

Those who know the quality of the Nokail
Reproducer ean well imagine the perform-
ance the model 836 is capable of giving.

The steel cabinet has a single stuld at-
tached to it, so that the cabinet ecarrics 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, holes
are provided so it may be base mounted

when desired.
$g.-36

Write for [iterature and prices on other
models. Alse name of cur nearest distributor.

WRIGHT-DeCOSTER, inc.

2251 University Ave. St. Paul, Minnesota

Export Dept.: M. Simons & Son Co., New York
Cable Address: *‘Simontrice’”

Canadian Office:
Wright-DeCoster. ine.

List Price Complote
with Speaker

Gueiph, Ontario

¥

RADOLEK PROFIT GUIDE

New 1837 Edition. Just off the press . . .
the most complete Radio Parts Catalog ever
published . combletely revised. bigwer
and better, Everything in radio . . . at the
right prices. Over 160 pages of valuable,
money-saving  “radio-buying™ information.
Over 12,000 Radio Repair Parts—hundreds
of new items—a complete, new selection of
Radio Receivers and Sound Amplifiers . . .
contains the must complete, exact dubplicate
reblacement paris listings, of volume con-
trols, condensers, transformers. vibrators,
Every pawe of this New Radio Supply Cata-
log brings you extra profits. This is your
book- -it’s FREE. Send for your copy
NOwW!

"RADOLEK

601 W. Randolph, Chicago, Dept. C5
Send me the Badolek Hacio Protit Gulde FREE.

Name

Address .,
SKoryiceman?

Experimenter? [J




704

THORDARSON

60 Watt 6L6 Amplifier

COMPLETELY WIRED or
FOUNDATION UNIT

Power and quality. Four §L&'s
in push-pull parallel. No grid
current. Simple driver require-
ments for $0 watl cutpul. Uses
Tru-Fidelity or regular ling
Thordarson transformers.

a1 your copy of Bulletin 5D.269
atonce. Civescompleie de.
scription. diagrams. clo. FREE
from your paris jobber or the
factory.

THORDARSON ELECTRIC MFG. CO.
see W, HURON 5T., CHICAGO, TLL,

Mode! M, Series

Radiotechnic
Portable Tube
Tester. Counter
model tube test-
ers also available.

HE RADIO TUBE
“STETHOSCOPE,"
an R-T-L feature, pro-
vides an audible check on
tube noises caused by
loose elements and in- RS
termittent shorts. Let Ikl
your customer listen to the
earphone while you waich 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. Depl. AC Evanston, _III.
G .-; a If}.'w-'f.-;.:!:,@m. o
-' \'lest ERTLE Eqmpment

fie RﬂDIOTECHNIC ¢
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FUNDAMENTALS OF INSTRUMENTATION,
by M. F. Behar. Published by Instruments Pub-
lishing Co. Size 6 x 9% ins., 109 pages. Price,
$2.00.

While not strictly a book for the radio man,
this little volume contains such a world of data
on measurements as applied to electrieal cireuits
nnd mechanisms that it is being included in this
review, for those radivc men who are interested
in the meusurement side of the industry.

The book is divided into four parts—a general
description of inrdustrial instruments—properties
and characteristics of industrial instruments—
petformance of automatic
weneral description of how the instrument de-
partment of an industrial organization should be
set up and run. )

It is a (ine reference for anyone associated with
measurements gas applied to industry—whether
it is a radio or other plant.

ELECTRICITY, by -W. L. Bragg. Published hy |
The MacMillan Co., 1936, Size, € x §34 ins.,, 272
pages. Price, $4.00.

Even advanced technicians will find that the
material enclosed within the covers of this book
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 uas—what is
electricity—how electricity travels—motors and
dynamos—our electrical supply—telegraphs and
telephones-——oscillating electrical circuits—ete.

ELECTRON TURES IN INDUSTRY, by Keith
Henny, Published by McGraw-Hill Book Co.
1937. Size 6% x 94 ins., 539 pages. Price, $5.00.
Second Edition.

The new edition of this well-known volume is
even more complete than its predecessor, cover-
ing 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 ecircuits.

The author has endeavored to caver the very
wide field without omitting important facts, vet
with a minimum of mathematical or otherwise
heavy descriptions.

COMMUNICATION ENGINEERING, by Wil-
liam L. Everitt. Published by McGraw-Hill Book

controllers—and a |
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Co., 1937. Size 6% x 9% ins., 727 pages. Price, |

$5.00.

This is also a second revised and enlarged edi-
tion—bringing up-to-date. treatments on the
theory and practice of electrical communication.
Many new subjects have been added including a
new chapter on equalizera; a new description of
electromagnetic coupling ; the treatment of class
B and class C amplifiers is revised: new data
on frequency and phase modulation. plus new
information on detection and croes modulation
and higher-order modulation effects; and a com-
pletely re-written chapter on radiation, antenna
HIrays,

This book is a standard work for the engineer’s
library and every advanced technician should
have one for reference npurposes.

DICTIONARY OF TECHNICAL TERMS by F.
S. Crispin. Published hy The Bruce Publishing
Co., 1936. Size 5% x 7% ins., 270 pages. Price,
$2.00.

The technician often encounters words in his
studies which cannot be found or properly de-
fined 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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