SHORT-WAVE STATION LIST

L TELEVISTON’ 1
= e

.

e 410
P :‘. ! - " w Q 4
~ey L - RN ()
.. é_" “ oﬁ‘ ¢ Ll f
I G . \\\%o. f \\ \}r
R IR Y Service Work
ST R Engineering
e Experiments
: Measurements

»
O
d
&
[} )
O $
O q DE $
o th eedo h h
one of the v p
YN
Y ’\'\"x"
»
3 Vo

Set Building

‘Short Waves

DX Reception
Amateur Activity

A Publication Devoted to Progress in Radio

Television
Electronics
Broadcasting -
Applications



www.americanradiohistory.com

The most complete Manual for
\ Service Men ever published. ..
the first that is authoritatively
accurate. There’s nothing like
\ it. You need it to simplify
\ your work. You need it to
make your work more prof-
itable . . . and it's FREE!
All you need do is send in

this coupon.

The publication of a complete manual of  lists the 30 new Yaxley Replacement Vol-
controls hasbeen attempted often butnever ~ ume Controls that will service 989, of
before accomplished. Now Yaxley meets  the 3200 set models now in existence. It
the need with an illustrated book of more  shows, for example, how 4 Yaxley controls
than 100 pages that is both complete and  will cover 1398 models—how a single con-
more definitely helpful than any authority.  trol will service 618 different models. Mail
Along with other invaluable information it the coupon now for this indispensable book.

YAXLEY MANUFACTURING CO., Incorporated

Division of P. R. Mallory & Company, Incorporated B
Indianapolis : : : Indiana e
Cable address: Pelmallo

YAaxLeY ManuracTuriNGg Co., INCORPORATED

Indianapolis, Indiana

Division of P. R. Mallory & Co., Incorporated

Gentlemen: Please send me—absolutely free—a
copy of the complete Yaxley Volume Control

Manual.
You want to know about this new Yaxley Replacement Name
Volume Control. It’s the greatest advance ever made
. . the biggest boon to service men ever developed. Address_____
Detailed information is included in the complete Yaxley g .
Replacement Volume Control Manual. My Jobber’s name is

www-americanradiohistorv com
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Rapnio News rFor Ocroser, 1934

J. E. Swmith,
President

Institute

Natwnal Radio

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

Clears $4500 in 18 Months

“Before taking your Radio Course
T was making $18 a week. I came
here three yvears ago. In about 18
months I made about #$4500 in
Radio. I cannot say too much for
the wonderful help I have received

from N. R. L.V
Noel W. Ray,
619 Broad St.,
Gadsden, Alabama.

Spare Time Work Pays $18 a Week

I only do spave time Ricdio work
and average $18 a week. People
who in good times would buy a new
Radio, now have the old one fixed.” }

Stephen J. Drapchaty.
407 Wunderiich Avenue,
Barberton, Ohio.

Now Owns Own Business

“If I had not taken vour Course
I would be digging ditches instead
of running my own business. One £
week I made §75 on repairing alone, |
and this doesn't count sales. If a g
fellow  wants to get inte Radio,
N. R. 1. is the starting point.”

R. S. Lewis,
Modern Radio Service.
Pittatield, Ill.

You Get PRACTICAL EXPERIENCE
with Radio Equipment 1 Give You

My Course is neot all theory. I’Il show you how to
use my special Radio equipment for conducting experi-
ments and building eircuits which illustrate important
prineiples used in sueh well-known sets as Westing-
house, General Electrie, Phileco, RR.C.A., Vietor, Majes-
tic, and others. You work out with your own hands
many of the things you read in
our lesson books. This 30-50
method of training makes learn-
ing at home casy, interesting.
fascinating, intensely prie-

tical. You learn liow sets

work, why they work, how
to make them work.

Find out about thy World Famous Course that Pays for I1selt
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RADIO SERVICE BUSINESS

THOUT CAPITAL

Free Book Tells How

Mail Coupon!
The world-wide use of Radio sets for home
entertainment has made many opportuni-
ties for you to have a spare time or full
time Radio business of your own. I give
vou instructions early in your Training for
doing 28 Radio jobs common in almost
every neighborhood. Many N. R. I. men
make $5, $10, $15 a week extra in spare
time while learning. I show you how to
install and service all typbes of receiving
sets. I give you Radio equipment and in-
structions for conducting experiments, for
building circuits and testing equipment,
and for making tests that will give you
broad, practical Radio experience. Clip the
coupon below and get my free 64-page
book, “Rich Rewards in Radio”—it gives
you a full story of the success of N. R. 1.
students and graduates, and tells how to
start a spare time or full time Radio busi-
ness on money made in spare time while
learning.

Many N. R. I. Men Make $5, $10,
$15 a Week Extra in Spare Time
While Learning
Many of the seventeen million sets now in
use are less than 50% efficient. I will show
vou how to cash in on this condition. I will
show you the plans and ideas that have
enabled many others to make $5, $10, $15
a week in spare time while learning. Ford
R. Leary, 1633 Davison Road, Flint, Mich.,
wrote: “My part-time earnings while tak-

ing the N. R. I. Course were $651.”

Get Ready Now for & Radie
Business of Your Own and for
Jobs Like These

Broadcasting stations use engineers. op-
erators, station managers, and pay up to
$5,000 a vear. Radio manufacturers use
testers, inspectors, foremen, engineers,
servicemen and buyers, and pay up to
$6.000 a year. Radio dealers and jobbers
employ hundreds of servicemen, salesmen,
managers, and pay up to $5,000 a year.
Radio operators on ships enjoy life, see

FREE: Radio Servicing Tips

Let me PROVE that my Course is clear, easy
to understand and fascinating to study. ~ Send
the coupon for a free lIesson, ““Trouble Shooting
in D. €., A.C., and Batterv Sets.” 'This interest-
ing lessons gives 132
ways 1 correct common
Radio troubles. I am
willing to send this
book to prove that you
too can master Radio—
just as thousands of
other fellows have done.
Many of them, without
even a grammar school
education. and no Radio
o technical experience,
have become Radio ex-
perts and now earn two
or three times their
former pay. Mail the
coupen nNow.

www americanradiohistorv com

CThis Coupon is 905
FREE COPY OF MY NEW BOOK

the world, with board and lodging free,
and get good pay besides. My book tells
vou of the opportunities in these fields,
also in Aviation Radio, Television, Police
Radio, Short Wave Radio, Automobile
Radio and other new branches of this fast
growing industry. Get it.

I Train You at Home

Spare Time

Hold your job until you're ready for
another. Give me only part of your spare
time. You do not need a high school or
college education. Hundreds with only a
common school education have won bigger
pay through N. R. I. J. A. Vaughn jumped
from $35 to $100 a week. J. E. McLaurine
increased his earnings 100 per cent. The
National Radio Institute is the Pioneer
and World’s Largest organization devoted
exclusively to training men and young
men by Home Study for good jobs in the
Radio industry.

You Must Be Satisfied

I will give you an agreement to refund
every penny of your money if you are not
satisfied with my Lesson and Instruction
Service when you complete my Training.
And I'll not only give you thorough train-
ing in Radio principles, practical experi-
ence in building and servicing sets, but
also Advanced Specialized Training in the
type of Radio work you choose.

Get My Free Book of Facts
Mail the coupon for “Rich Rewards in
Radio.” It's free to any ambitious fellow
over 15 years old. It tells you about
Radio’s spare time and full time oppor-
tunities; about my training; what others
who have taken it are doing and making.
Mail coupon now in
an envelope, or paste
it on a 1lc post card.

J. E. SMITH, Pres.
Dept. 4KR
National Radio

Institute, A,
Washington, D. C. % =

a fOI‘ Ilé’

in Your

J. E. SMITH, President, R,
National Radio Institute, £
Dept. 4KR, WE DO QUR PAXT

Washington, D. C.

Dear Mr. Smith: Without obligation, send me the Service
Aanual and your free book about spare time and full time
Radio opportunities, and how I can train for them at
home in spare time. (Please print plainly.)

Name ..o Age... ..
Address ...........s. e o al . 5. .
Citl v ovinennennnen. State MY
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MSMURDO

his

The famous Masterpiece Il, choice of Admiral Byrd, has
been re-designed into Masterpiece lil, and chosen by
Paramount Engineers for Use by Bing Crosby and
Richard Arlen in the Hollywood International DX Contest.

Masterpiece lll, by any standard of measurement,
by any kind of competitive tests, and in the opinon
of everyone who has seenitin action,we believe, is
the most complete, the most capable,the most out-
standing all-wave radio receiver ever engineered.
Itwill notonlyout-perform anythingelse,inlabora-
tory demonstrations, but is positively and uncondi-
tionally guaranteed to outperform any other radio
receiver in existence ... right in your own home!

Greatest Foreign Reception Ever Heard

Masterpiece |11 yields a volume and a quality of
tone ontransoceanic reception under average con-
ditions, unbelievable excepting to those who have
heard it.ltbringsin with unmisfakableidentity those
small, low-powered foreigners that you have al-
ways worked so hard to get, but never did hear.

Band Spread Tuning With New Watch Dial

Simply pull out the tuning knob and the second
dial pointer spreads out the crowded short wave
band over the full 180 degree scalel Masterpiece
Il provides actual band-spread tuning over all
four wave bands.

The WORLD-WIDE NINE

Here is a custom-built all-wave receiver that is
guaranteed to be the performance-superior of
anything in the field excepting only the
Masterpiece Ill —yet it costs no more than the
““production’ jobs that can’t approach it in any
way. Actually, the World-Wide Nine is twice as
much radio as has ever been given for the
money before. Check the coupon and mail it at
once for full details.

Paramount Engincers heard Masterpicce I17, tested itin competi- H '."'-----------------------------.‘
lo DAY TR'A tion, then selected it for Bing Crosby and Richard Arlenin the 1 %EMQRDO,SI%VER'_I"C-- 1
Hollywood DX contest. Columbia Broadcasting System heard it, ] 2 N. Paulina St., Chicago, U. S. A. 1
tested it, then installed it as official studio receiver in Chicago. You can put Masterpiece 111 to the 1 Send me full particulars and specifications of [
same tests, under your own reception conditions . . . without risking one cent of your money. You can 1 [1 MASTERPIECE III [ ] WORLD-WIDE NINE B
try it 10 full days, then send it back if you want to. It’s just as simple as that. Check the coupon and ¥ B
mail it at once, for particulars and full details of Masterpiece I1I's most amazing specifications. [] 5 ]
B Name e H
M<MURDO SILVER, INC. ! ;
Street. atv e r oo o o o i SRS S i e T R ST
= . 4 - ! 1
. . 5
Town e St At e s s rcsm s s e ssss e s sHEs s
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ECHOES FROM ANTARCTIC
An electrical impulse, transmitted
from Byrd’s base in Antarctica,
recently rang the Liberty Bell

N EEEm SRR

Short but Interest-

ing Items from the

Month’s Radio News
the World Over

The Radio Industry Today

NEW YORK-—Interest in radio has
reached its highest pitch in several years.
Retailers describe current demand as mea-
suring up to the interest shown way back
in 1924; instead of the usual summer low,
the radio sales have continued steadily
upward. Wholesale and retail volume
reached up to 50% and 75% above the
level during comparative months in 1933.
Some distributors increased as much as
100% and 150%. “This substantial gain
is not attributed to the stimulus of low
prices,” says Dun and Bradstreet, “but al-
most entirely to the widening popularity
of radio and the constant improvement in
bringing short-wave sets within the reach
of the average buyer.”” Sales for 1934
are conservatively estimated to reach a
peak of 4,550,000 sets. Automobile sets
alone are expected to run 75,000 units. In

CUTS OUT ANNOUNCE-
MENTS!
Floyd Gaskey, with the device he
invented for cutting out an-
nouncer’s talk, in between musi-
cal programs

RECORDING AFRICAN VOICES
Bob Moreno, sound expert of the
Martin Johnson expedition, filming
the speech of African Pygmies. At
right: Japanese experts making a
successful trial of radio communica-
tion to and from moving trains

the metropolitan area it has been reported
that 85% of the set sales have been on
all-wave or short-wave receivers,

David Sarnoff, head of R.C.A. return-
ing from a business trip abroad, announces
completion of several contracts with radio
companies in Holland, France, Italy, Hun-
gary and England, permitting these com-
panies the use of RCA patents in return
for substantial royalties. “Of all Euro-
pean countries, England is the soundest
economically and politically.” He said that
he found France extremely dull, with a
noticeable lack of tourist trade and that
the trouble with countries remaining on the
gold standard was high prices, prohibitive
tariffs and quotas.

Radio and the Stratosphere
Flight

LOOMIS, NEB.—Radio’s réle in the

wWWW americanradiohistorv-com

Ravto NeEws ror OctoBEr, 1934

thrilling air drama of the National Geo-
graphic Society-U. S. Army Air Corps
stratosphere flight was conceded to be one
of the most successful phases of the recent
ascent above atmospheric levels. The most
pretentious scientific preparations for any
stratosphere flight in history were made
for the trip of “The Explorer,” which left
the strato camp near Rapid City, S. D., at
dawn on July 28, soared to an approxi-
mate height of 60,000 feet (above sea level)
and, bag torn, crashed into Reuben John-
son’s cornfield here.

Major William E. Kepner, pilot, and his
two aides, Captains Albert W. Stevens and

RADIO “UPS AND DOWNS”
End of the recent Stratosphere
flight. The white specks, at A,
are the parachutes of Major
Kepner and Captain  Stewvens
amid debris, aith the balloon
smashing on the ground at B.
Beloaw: Fliers inside gondola
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This group of illustrations gives an
idea of Radio in the USS.R. Aboze:
Red Army men reciting before the
microphone. Right: M. L. Lzow, in
charge of record broadcasting, start-
ing a “synthetic” concert. Below:
Workers, at Uzbeskistan, listening to
the broadcast during a rest period in
the cotton field. Insert showcs one of
the transmitting tubes and associated
apparatus of the Moscoar transmitter

Orvil Anderson, were saved by their para-
chutes. But, until the very last possible
moment, only 300 feet above ground,
Major Kepner stuck to his microphone
post to inform an anxious world, via short
waves, of the crew’s haps and mishaps
during the flight.

The balloon’s transmitter, W10XCW,
and receiver, both installed by NBC engi-
neers, functioned efficiently and maintained
constant two-way communication between
the gondola and land stations. The bulk
of the continuous intercommunication was
of a private and official nature between
the fliers, army officials, scientists and
others, but many interesting snatches of
the conversations were relaved to the en-
tire nation by the NBC combined net-
works.

Short-wave listencrs throughout the land
had the opportunity of tuning in the gon-
dola directly. A total of thirty-five
Rapro News Official Listening Posts in
twenty States picked up the signals
throughout the day of the flight.

The flicrs were grounded for more than
a month while waiting for satisfactory
weather before penetrating the strato-
sphere. (Due to this long delay, the special
stratosphere radio feature story previously
announced for this issue of Rapio NEws
will appear in the November number.

HOW STRONG ARE YOQU?
Anyone can bend a railroad rail but
it takes ultra-sensitive electronic ap-
paratus to measure its deflection

Position Finders for British
Aircraft

LONDON—Radio stations for noting
positions of airplanes and prepared to in-
dicate to the machines their exact posi-
tions, will be set up around the coast of
the United Kingdom, the Air Ministry an-
nounced recently.

Chinese to Use Radio
Telephones

HONG KONG—The Chinese interior
will be connected by a series of long-
distance telephone radio stations for com-

SAYVILLE SHUTS DOWN
Famous radio station used by the
Mackay Radio system «which is being
returned to the Nawvy department.
Mackay Radio is now constructing a
short-wave center near Brentawood,
Long Island

munication, instead of wire lines. Radio
stations will be erected for commercial
telephony in the provincial capitals.

Marconi and Micro-Waves

GENOA, ITALY—Marconi thinks it
necessary again to lift a tip of the mys-
terious veil which covers the knowledge of
the properties of micro-waves. In the
presence of press representatives aboard
his yacht “Elettra,” he explained the great
advantages of ultra-short-waves from fifty
to sixty centimeters, over those of several
thousand meters. The Marchese claimed
further that he has succeeded in bringing
distances of approximately 380 kilometers,
which is nine times further than the limits
imposed by the curvature of the earth.
He still hopes to transmit over still larger
distances. It is reported that the Marchese
has intentions of staging a demonstration
before representatives of the War Depart-
ment and commercial steamship lines,

RADIO AIDS DEAF CHILDREN
England installs radio apparatus for
the instruction of children «who are

hard-of-hearing

-
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Simplicity

THE SIMPLEST SHORT-WAVE
SUPERHETERODYNE

Would have plug-in coils

would have multiple tuning control
would lack a speaker

would have a separate powerpack
would have a limited tuning range
would be without pre-selection.

It would be easy to make but—
would tend to be noisy

would be helpless against image interference.

THE GENERAL ELECTRIC K-80 ALL-PURPCSE RECEIVER
iIS NOT SO SIMPLE

GENERAL

T HAS 2 integral stages of inductively coupled pre-
~selecting amplification to erase noises and images.
YOUHEAR STATIONS UNOBSCURED BY THE
USUAL IMAGES. Admittedly, this requires a 4-

section tuning condenser.
It has a single tuning control.

It has a noiseless 1-stage 1. {. system and every
other modern provision for noise-suppression, such as

doublet-antenna facilities and complete shielding.

It has a wide-range automatic volume control. In-
put changes of 50,000 to 1 change the output very

ELECTRIC

little. The absence of images, and low noise, permit
full a. v. c. operation.

It has a high-gain audio system, supplying up to
6 watts to an integral dynamic speaker.

It has super-fine tuning over a continuous range of

from 550 ke. to 18,000 ke.

C. W.? Of course! See the coupon.

GENERAL ELECTRIC COMPANY
Radio Sales Section, R-8810, Bridgeport, Conn.

Kindly send me, without charge, full' technical details of the X:80
receiver. My special interests are checked below.

[0 New Receiver antenna data O Using the K-80-for C. W,

[ I do radio service work

www americanradiohistorv com
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Rechio News
October, 1934
The Return of the

RADIO SHOW

( The Editor—To You)

As an indication of the general upturn in the radio business, radio shows are being
held this Fall in many countries throughout the world. Readers will be interested
in the data given herewith and in the fact that Rap10 NEWS presents, in this Show
Number, descriptions of new apparatus that will be featured for the 1935 Season

into prominence as an exhibition that everyone

wants to visit. Radio Shows in general are being
held this Fall, in greater numbers throughout the world,
indicating that conditions are improving and that people
have a great interest in Radio itself.

The National Electrical and Radio Exposition will be
held, this year, at the Madison Square Garden in New
York City and will run from September 19th to Septem-
ber 29th. Also, the new Century of Progress at Chicago
contains a permanent radio exposition that is very popu-
lar with business. During the month of August there
was held the great English radio exposition, the Olympia,
in London, at which it is claimed all records of attend-
ance were broken. The Scottish radio exposition, at

THE NATIONAL RADIO SHOW is coming back

Glasgow, ran from August 31st to about the date this
issue appears on the newsstands. During the month
of September will be held the Bristol Radio Exposition,
Bristol, England; the Manchester Exposition at Man-
chester, England; the Dublin Radio Exposition at Dub-
lin, Ireland, and the Nottingham Radio Exposition,
Nottingham, England, running into October 3rd. During
the month of October, from the 12th to the 22nd, the
Scottish National Radio Exposition will be held at Edin-
burgh. In October, also, will be held the Belfast Radio
Exhibition at Kings Hall, Balmoral, Ireland. Also there
will be hetld at Helsingfors, Finland, from September
29th to October 2nd, the International Radio, Electrical
and Lighting Exposition, which is to be the radio show
for the Northern Continental (Continued on page 247)

TELEVISION STILL A LEADING FEATURE OF ALL RADIO SHOWS

Crozeds have stood for hours before a television demonstration at radio shoxcs to catch a glimpse of the televised images

of one of their number and to hear him speak at the same time,

This year Television and the Short IV aves are expected

to share honors at radio shozwws the avorld over

www americanradiohistorv com
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Previews and short items
on new radio instruments
soon to be announced
for the 1935 season

Radro News ror OcToner, 1931

Inside information and
technical details on the
new models gathered
by our technical staff

New Multi-Wave Receiver

Attractive console and table.models of
multi-wave, all-wave and dual-wave design
are announced for the new General Elec-
tric 1935 line of radio receivers. The
multi-wave sets have five wavebands as
follows: 140 to 410 kilocycles for the long
waves, 340 to 1800 kc. for the broadcast
band, 1800 to 18000 kc. for the short
wavelengths and an additional high-
frequency band of 18,000 to 36,000 kc.
which translated into meters is 1615 meters
to approximately 8% meters covering the
13 meter short-wave broadcasting, the 10
meter amateur transmission and the ultra
high-frequency police calls. The new line

NS

of receivers is headed by the model M-129
shown in the accompanying illustration.
This is a twelve-tube multi-wave radio-
phonograph combination equipped for
home recording. The tube equipment com-
prises four 6D6’s, one 6A7, three 76’s, one
83, two 42’s, and one 5Z3 type rectifier.
The set has a power output of 16 watts.
The cabinet dimensions are: 43 inches high
by 33% inches wide by 19 inches deep.

Self-Tuning Receiver

Outstanding in the new line of Atwater
Kent receivers is the model 511-W, an

eleven-tube dual-wave console with the
new Tune-O-matic development. Here is a
receiver that turns itself on and off and
can tune itself to any of 14 different pre-
selected programs for any predetermined
time. The set can always be operated as
a regular receiver as a simple switch cuts
out the automatic circuit. The assembly

incorporates a 4-inch electric clock which,
in addition to its function in the auto-
matic circuit, is ornamental and of course
is of general utility. The set uses the fol-
lowing type tubes: three —38’'s, one 2A7,
one 2B7, three -56’s, two 2A3%, and one

Vscale for the three-gang band-spread con-

densers. The manufacturer advises that
the crystal circuit employed, sacrifices no
signal volume for its extreme selectivity.
The set has automatic volume control, air
tuned if. amplifier, 3 watts power output
and all the parts used are processed for
tropical climatic conditions. It is equipped

5Z3 rectifier. In addition to the Tune-O-
matic features the set is equipped with
silent tuning control and shadow tuning.

Commercial Type Short-Wave
Receiver

Supplementing the new line of Mec-
Murdo Silver nine-tube World Wide model
receivers and the Masterpiece ITI 12-tube
model receiver, is the model 5C profes-
sional single-signal superheterodyne set
which is illustrated herewith. One of the
outstanding features of this set is the ac-
curately calibrated large airplane watch
type dial which has one indicating pointer
for the main three-gang tuning condensers
and a second pointer on a 0-100 division
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with an audio beat oscillator for c.w.
reception,

Latest All-Wave Receiver

The new Midwest 16-tube radio re-
ceiver with a wavelength range of 9 to
2400 meters features a unique and con-
venient tuning dial made with four dis-
tinct different calibrations. There are the
popular kilocycle and megacycle calibra-
tions for the various short-wave, broadcast
and long-wave bands and for convenience
in short wave tuning the calibrations for
low wavelenath ranges from 9 to 200
meters are .hown in meters and as a
further convenience the short-wave bands
are shown in group locations for the
different bands, for instance, amateurs,
foreign, airplanes, etc. Augmenting all
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these designations is the printing of the
call letters on the dial for the principal
American broadcast stations. This call
letter dial scale is removable for future
regrouping of broadcast slations. Addi-
tional new developments incorporated in
this set include “Spot-o-Lite” and *Line-
o-Lite” tuning, “Fidel-O-Trol” tone blender

and doublet or counterpoise antenna
provision.
A Five-Band Multi-Wave

Receiver

Representative of the new RCA-Victor
1935 line, comprising fourtcen different
model receivers, is the D¢ Luxe Globe
Trotter, a twelve-tube superheterodyne
with a wavelength coverage from 140 to
36,000 kilocycles, The outstanding fea-
tures of this set are automatic tone com-
pensation, double vernier tuning and an
airplane dial with secondary pointer and
band indicator. The console cabinet, nco-

classic in stvle, mecasures 43 inches high
bv 29+ inches wide.

New Receiver Line

An announcement has just been received
on the new Hallicrafters 1935 line, com-
prising three new receivers; namely, the
standard Skyrider; a S-tube tuned r.f. set;
the Super Skyrider, a seven-tube superhet-
erodyne short-wave set for the amateur
and the De Luxe all-wave superhet-
erodvne with a tuning range from 13 to

2000 meters. The photograph shows the
standard Skvrider S-tube short-wave re-
ceiver which features a new large-size
tuning dial with four calibrated divisions
marked off with the principal short-wave
broadcast, commercial and amateur bands.
1t is a.c.-operated, has a built-in electro-
dynamic type speaker and is equipped with
continuous band spreading. It employs
two 6D6’%s, one 6C6, one —42, one —80 rec-

tifier. Its wavelength range is from 12 to
200 meters. The cabinet measures 17
inches by 724 inches and its shipping
weight is 24 pounds.

New Receivers

The Crosley Radio Corporation makes
the announcement that smartness and at-
tractive appearance in cabinet design and
high standards in performance are to char-
acterize the 1935 line of Crosley radio re-
ceiving sets. To meet all requirements, the
new secries includes all-wave, dual-wave,
standard broadcast band, automobile and
aviation tvpe receiving sets, designed for
a.c., battery and universal a.c.-d.c. opera-
tion. The first illustration shows the
model 80, a low-boy console, eight-tube,
all-wave superheterodyne, equipped with
the new airplane type tuning dial. It uses
two 42 tvpe tubes in the push-pull power
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output stage. The front panel and the
ends of the cabinet are of walnut vencer.
The dimensions of the cabinet are 38%%

inches by 23 inches by 1134 inches. The

second photograph illustrates the Crosley
Roamio model 4A1 automobile receiver.
This is a single-unit set with the chassis,
speaker and power supply all housed within
the one metal contaner, The tube equip-
ment for this set comprises one 6F7, one

6D6, one 6B7 and one type 42 tube for
the output power stage.

Complete New Line of
Receivers

An interesting announcement was re-
cently made that the new 1935 line of
Philco receivers is to comprise forty-nine
different models consisting of five univer-
sal compact style sets, seven lowboys, six
highboys, twelve baby-grand models, eight
inclined-sounding-board sets, three remote-
control models and six radio-phonograph
combinations, designed in dual-wave, all-
wave and standard broadcast models and
available for battery, a.c. or d.c. operation
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[ “FAIR AND FINE” FOR THE RADIO INDUSTRY
So said Willis R. Gregg, Chief of the United States Weather Bureau, in a recent

radio speech at the Century of Progress.

and for use on 32-volt farm-lighting sys-
tems. Typical of the new line in smart
console cabinet design is the model 161 re-
ceiver shown below. This all-wave set
has five different wave bands, covering a
wavelength range from 3 to 555 meters. It

e o

- ‘MK%

Standing at Jus side is Rufus C. Dawes

of chassis construction it is possible to
change this amplifier from an 18-watt job
to a 36-watt amplifier by employing four
45 type tubes in a class AB push-pull
parallel circuit and adding two transform-
ers and a filter reactor. Also, the
mechanical construction of the chassis per-
mits the installation of the amplifier either
as a rack-and-panel unit or as a table
amplifier. The overall gain is 80 db.
Microphonic noises which might otherwise
be transmitted through the amplifier by
the 77 or 76 tubes are eliminated by
mounting the voltage amplifier tubes in a
phosphorus bronze spring suspension. The
amplifier is particularly adapted to sound-
truck installation.

Tube Testers

Two new tube checkers were recently
introduced by the Readrite Meter Works.
The model 421 is a counter tube checker
and model 422 is a portable tester. These
instruments incorporate a Triplett 3%4-inch
meter which has a shaded two-color scale

employs eleven tubes and featuresAshadow
tuning, interstation noise suppression and
15 watts of power output.

Sound Reproducing System

The new Kenyon eight-tube public-
address system illustrated below is capable
of delivering 18 watts output power. This
job uses a pair of- 77 type tubes in a push-
pull impedance-coupling circuit, feeding a
pair of push-pull 76 type tubes which are
coupled to two 45 tubes in a Class AB
push-pull power stage. By a unique type

to indicate whether the tube is good or
poor and an a.c. meter with a line voltage
control, also provisions for testing cath-
ode, grid leakage and shorts. A push-button
arrangement provides two plate current
readings for determining the worth and
conductance of all types of tubes. The
portable model shown here is 1034. inches
wide by 93% inches deep by 614 inches
high.

Multi-Range Table Type Set

The new Hetro six-tube a.c.-d.c. super-
heterodyne receiver is a triple-range set
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covering the wave bands from 17 to 60
meters, 195 to 355 meters and 800 to 2200
meters. It employs 12 tuned circuits with
high gain, highly selective i.f. transformers
both plate and grid tuned, and using an
intermediate frequency of 456 kilocycles.
All the parts used in this set are processed
for tropical climatic conditions. The two-
toned walnut cabinet’ measures 14 inches
by 10%4 inches and the net weight is 16

pounds. The new series of Hetro receivers
comprise all-wave, multi-wave and broad-
cast sets in console, midget and table
models. This company also makes five-,
six- and seven-tube motor-car receivers.

New Ribbon Type Microphone

The electrical characteristics of the new
Amperite model RAl velocity or ribbon
type microphone are given by the manu-
facturer as follows: frequency response
42 to 10,000 cycles, output 90 decibels

B

down and an output impedance 50 and
200 ohms (from built-in transformer). It
uses cobalt steel magnets and the ribbon is
made of specially treated aluminum alloy
which the manufacturer states cannot be
stretched or permanently distorted and it is
not affected by temperature, pressure or
humidity. The bronze and steel case en-
closing this microphone provides the nec-
essary shielding. This model is made espe-
cially for public-address work, The model
RAE velocity microphone, made for stu-
dio use, has a greater frequency range and
a slightly higher output.

Dual-Wave Set

An International Kadette table type re-
ceiver with a short-wave band of 18 to 35
meters in addition to the regular broadcast
waveband of 555 to 200 meters. It op-
erates from 110 volt either a.c. or d.c.
supply and the five tube superheterodyne
circuit uses one 6A7, one 6D6, one 6B7,
one 43 and one 23Z5 voltage doubler rec-
tifier tube. The dial is marked to indicate
the position of the most prominent foreign
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short-wave broadcast stations and is il-
luminated in two colors indicating the
short-wave and regular broadcast bands.
The walnut cabinet measures 15 inches

high by 1174 inches wide by 8 inches deep,
and the shipping weight is 14 pounds.

Beat Frequency Oscillator

Herc is an announcement of the RCA-
Victor type TMV-32-E beat-frequency
oscillator which has a range from 20 to
17,000 cycles. It features stability, con-
stant output, high output level, calibra-
tion adjustment and universal design.
Laboratory, broadcast studio and manu-
facturing sound engineers should be inter-
ested in an instrument of this kind. It

is available in either rack mounting or
portable types.

All-Wave Kit

This Try-Mo Powertone 6-tube super-
heterodyne receiver employing plug-in coils
covers a wavelengtk range from 14 to 550
meters. The manufacturer calls attention
to the automatic regencration control
which is a material aid in tuning in weak
signals. The set is equipped with an at-
tractive airplane type tuning dial. The
tubes utilized are as follows: one 2A7. two

-38’, one 55, one 2A5 and one —80 type
rectitier. The set is available either in kit
form or completely wired and tested ready
for operation.

Short-Wave Kits

The Insuline Corporation of America
announce five new Mascot Short-wave kits.
Therc is the one-tube beginners kit, the
advanced battery two-tube set, a three-
tube a.c. receiver and a four-tube a.c. job.
Kit number five is the Universal Mascot
five tube job. The tube equipment for
this set is as follows: one 78 as an r.f.

: a 9 ol

“D’YOU NEED NEW TUBES”?—HOW ABOUT THESE?
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New 100,000-wcart tubes for WLW ; too large for your set and anyway—the girls
don’t go aith them!

amplifier, one 37 as a regenerative detector,
which is resistance coupled to a 77 type
tube in the first audio stage, followed by
a 42 in the output power stage. The 80

type tube is used for rectification. The
coils plug-in from the front panel into
specially shiclded compartments. Band
spreading is provided. Complete construc-
tional details with picture and schematic

A NEW AND IMPORTANT
RADIO INVENTION
Mr. A. Atwater Kent’s latest radio
receiver tumes itself to warious sta-
tions, according to a pre-selected
schedule. Mr. Kent explains that it
will select a full evening’s entertain-
ment, doing away <with constant
searching up and down the dials
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wiring diagrams are furnished with each
kit of parts.

A Compact Volt-Ohmmeter

The Chicago Service Station Company
recently announced a small pocket size
volt-ohmmeter. The change from voltage
{o resistance readings is accomplished by
the small toggle switch mounted on the
front of the instrument. In position “O”
the meter is set for the ohmmeter and in

position “V” for voltage readings. The
ohmmeter range is from 0 to 10,000 ohms
and the d.c. voltmeter range from O to 300
volts.. The instrument measures 3 inches
in diameler by 1% inches deep and it con-
tains two 125-volt “pen-light” cells to fur-
nish the testing current. The cells are in-
expensive and easily replaced. The testing
leads are 32 inches in length and they are
furnished with red and black terminals for
polarity identification.

A Modernistic Receiver

In addition to its new 1935 line of
standard broadcast, all-wave, short-wave
and automobile radio receivers the Allied
Radio Corporation introduces a new ‘“skip-
band” or dual-wave set for rcception on
the regular broadcast band from 191 to
555 meters and on the short-wave bands
from 14.9 to 74.9 meters. It is a five tube
superheterodyne receiver equipped with an
airplanc type dial, conveniently calibrated
and marked for the principal European
short-wave reception ranges. The follow-
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ing tubes are utilized: one 6A7, one 6D7,
one 75, one 42 and one 80 type rectifier.
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brator reed and consequently during the
vibration an air cushion is developed be-
neath each reed. This eliminates a great
deal of the mechanical noise. The short
outside reeds are made of spring-tempered
Monel metal. This company publish a
replacement guide to tell the correct vibrator

Bond Stedyvolt ‘““A” Powrpak three-volt
dry battery especially designed for use
with two-volt tube receivers. A tapped
resistance insures accurate voltage control.
This new battery makes use of a special
formula mix which enables the battery to
deliver from 300 to 400 hours of service
when used with the standard two-volt
battery operated sets. The battery is
built into a heavy, impregnated, moisture
resisting case.

An Attractive Table Model Set

The latest addition to the Belmont
Radio Corporation’s new line of 19335 re-
ceivers is this table model 675 six-tube
dual-wave set with automatic volume con-
trol, tone control and airplane type tuning
dial. In addition to covering the regular
broadcast and police wave bands from 555
to 1735 meters it provides short-wave recep-
tion from the principal domestic and
foreign short-wave stations operating be-

The cabinet measures 14 inches high by
12 inches wide by 8 inches deep.

Code Practice Oscillator

This illustration shows the new National
tvpe GPO audio oscillator for code prac-
tice. To operate this device, simply insert

/-

a type -30, 2-volt tube in the socket
mounted on top of the instrument, plug
headphones of 2000- or 3000-ohm resistance
into the terminals marked “phones” and
a telegraph key into the ‘‘key” terminals.
It uses four flashlight cells which are
mounted inside the base and are easily re-
movable for replacement.

New Three-Volt Dry Battery

This is an announcement of the new

tween 355 and 17.5 meters. The cabinet
dimensions are: 17 inches high by 14 inches
wide by 11%4 inches deep.

Replacement Vibrators

Servicemen, dealers and automobile radio
enthusiasts will be glad to hear of the new
line of Electronic full-wave replacement vi-
brators for automobile B eliminators.
There are seven models designed for re-
placement use in over sixty different auto-
mobile radio receivers. The vibrators are
made for simplicity and durability and
are built under a new construction princi-
ple. The frame structure is of cast iron in
order to give a more perfect magnetic path
for the actuating clectromagnet. The vi-
brating reed is made oi three pieces and is
called a cushion reed, inasmuch as the two
small pieces holding the contacts are at-
tached only at one end to the center vi-
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replacement unit for the various standard
motor-car receivers.

Portable P. A. System

The accompanying photograph shows the
new Webster model P.A. 17 portable pub-
lic-address system designed to provide 13

watts of output power. It employs a
2B6 type tube in the power stage and the
system is equipped with a 12-inch dynamic
type speaker and a double-button carbon
type microphone. The output circuit is
arranged for the connection of additional
speakers and the amplifier input has a
dual control with provisions for fading
voice and music.

New Electric Time-Switch

The Jones and Lohley Company “Time-
It” switch meets a demand for an elec-
tric automatic switching device for start-
ing and stopping all kinds of electrical
equipment at any pre-determined time up

to 24 hours. The switch is entirely auto-
matic and it is only necessary to plug it
into the circuit of the electrical device it
is to operate, and to turn the pointer to
the required time. It is light in weight,
neat in appearance and is enclosed in a
bakelite case. One model is adjustable
for any period from a minimum of 15 sec-
onds to a maximum of one hour. A
second model of the same size and appear-
(Continued on page 256)
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FORWARD LOOKING DESIGN

12.8-550 METER

IN

SUPERHETERODYNE

McMurdo Silver

HE custom-built Masterpiece II
all-wave receiver was perfected
in October, 1933 (see November,
1933, Rapio NEws), and has been built
continuously since that time. From
time to time minor changes have been
made to incorporate new advances as
they have been developed. But now, a
year later, several quite important de-
velopments have been perfected and
are being incorporated. The model
designation is therefore being changed
from Masterpiece Il to Masterpiece
III, even though the essential circuit,
layout and operation remain substan-
tially unchanged.
Most noticeable of the changes is the
airplane dial—a radically new departure

just developed. This dial, called the
“watch dial” because of its “minute”
and “second” hands, simplifies short-
wave tuning to a point where it is easler
than is broadcast-band tuning in ordi-
nary receivers. It is actually a simpli-
fication of the two-dial band-spread
tuning system of the Masterpiece II.
Briefly, the tuning condenser, as
shown in Figure 2, consists of two
three-gang condensers in one unit. One
section is of 335 mmfd. capacity and is
used for broadcast-band tuning. It ac-
tuates the “minute hand” of the dial,
when the tuning knob is pushed in,
through a 9:1 automatic take-up string
drive which is extremely smooth and

FIGURE 1
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positive. This hand travels over four
180-degree dial scales, two above and
two below, for the four tuning ranges
of the receiver, which are accurately
calibrated in megacycles, with short-
wave broadcast bands clearly marked
on them. The “second hand” of the
dial travels over two 0-100 dial scales
just inside the main calibrated scales,
and is linked to the second three-gang
condenser of 23 mmifd. capacity. This
is the band-spread condenser, and it is
brought into use by simply pulling out
the tuning knob. This shift of tuning
condensers is effected through a positive
cone clutch which is simple and posi-
tive in the extreme.

Through this arrangement, band-
spread tuning may be had anywhere in
the range of the receiver. It is most
valuable on short waves. In operation,
the “‘minute hand” is set to any desired
short-wave band; then the tuning knob
is pulled out, and the band will be
found completely spread out on the
“second hand” scales, easy to read and
even easier to tune, for the effective
ratio of the band-spread tuning averages
100:1. This is not only the ratio in
terms of knob (Continued on page 247)

FIGURE 2
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This is the testing apparatus for making the studies resulting in the oscillograms
The picture shows the amplifier centrally

and curves shown on these pages.

located, with the signal generator and woltage dividers at the right.

At left is

the cathode-ray tube and the cabinet containing its power supply and sweep circuit.

Directly above this, in Figure 4, is shown the fundamental test circuit.

Beloaz,

in Figure 5, is the modified test circuit to take care of phase shift. Beloww this,
in turn, are the oscillograms explained in the text

A HIGH-GAIN, HIGH-FIDELITY

“LAB” AMPLIFIER

This and next month’s article describe

the unusual amplifier recently installed

in the laboratory as part of a new audio
channel for test purposes

J. M. Hollywood and M. P. Wilder
Part One

HERE are probably many other

laboratories and service shops which
have similar high-standard amplifier re-
quirements and it is hoped that this
discussion and description of a new Ramo
NEews Laboratory High-Fidelity Ampli-
fier will provide helpful and interesting
information. The amplifier in question
was designed by Messrs. Hollywood and
Wilder in collaboration with the Rabio
NEews Technical Staff.—Editor’s Note.

HE Rapro News high-fidelity

I amplifier to be described contains
the following features: A maxi-
mum gain of 124 db., a frequency
characteristic that is flat within 2db.
from 30 to over 13,000 cycles at gains
up to more than 80 db. A tone control
system which is a variable filter circuit
to cut off at various high frequencies
without affecting the lower frequencies,
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and a system of meter jacks that per-
mits checking the operation of all stages.
It is completely a.c. operated. Tests
show that its gain is such that it is
capable of delivering full output (4
watts) when operating directly from a
ribbon (velocity) microphone, without
a preamplifier. .

Figure 1 shows the frequency response
for several values of gain. At all except
unusually high gain, the response curve
is substantially flat to 13,000. Stuart
Ballantine, in a paper presented before
the Institute of Radio Engineers, pro-
posed that response uniform within 5
db. from 50 to 8000 cycles will be con-
sidered as a requirement for “high fidel-
ity” broadcast systems. This amplifier
far exceeds these requirements at values
of gain below 90 db. At higher gains. a
certain amount of regenerative ieed-
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back occurs which causes a peak at
10,000 cycles. This could be reduced by
better shielding; in practice, however,
the full gain is never required and
therefore the peak does not show up.

The curves at the 62. 74 and 110 db.
levels were made by the authors, using
the cathode-ray set-up mentioned later.
The oscillator employed did not provide
a pure output below 30 cycles, so no

" measurements were possible below this
region. The points indicated as squares
represent measurements of the low- and
high-irequency response made by the
Kenyon laboratory at an 89 db. level.
This measurement at 20 cycles shows
the loss negligible even at this low fre-
quency, and the other points show close
agreement within the authors’ 74 db.
curve, so far as gain variations are con-
cerned, providing a close check on the
accuracy of the measurements.

Figure 2 shows the measured attenu-
ation due to the tone control, as a func-
tion of frequency. This tone control
consists of two resistance-capacity filter
circuits, each of which is made up of
the coupling resistor between resistance-
coupled stages, and a shunt capacity
which is varied in seven steps. The
type consisting of a condenser and va-
riable resistor in series gives a much less

TONE CONTROL CURVES

Figure 2 shoaws the measured atten-
nation due to warying of the tone

control
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RESPONSE CURVES
Figure 1. These curves aere taken
at several values of gain and show
an excellent response. At right is a

rear view of the amplifier

satisfactory frequency response curve.

Figure 3 is a curve of the variation in
gain with different settings of the vol-
ume control. The curve was made up
from actual measurements and is help-
ful when using the amplifier in the
“Lab.” as it enables the operator to teil
at a glance the approximate gain level
being employed, or to set the volume
control for any desired gain.

Photograph (A) shows the curve of
output versus input voltage, with dis-
tortion patterns, from left to right at
over 4 watts, 1 watt, 2 watts, 3 watts
and 4 watts. It can be used to estimate.
distortion. Up to 4 watts, the second
harmonic distortion is negligible, and
the third harmonic (although perceptible
as a very slight “pinwheel” shape of the
curve, see the four right-hand patterns
of A) is too small to be measured ac-
curately by this method, and is well un-
der 3%, the permissible value. Above
4 watts output, the distortion increases
rapidly, as shown by the longest curve
(the left-hand pattern with its “pin-
wheel” hooked-ends shape). The fre-
quency used was 1000 cycles and the
gain 80 db.

Photograph (B) also shows distortion
curves, in this case at frequencies of
500, 1000 and 1500 cycles (left to
right) the maximum output in each case
being 4 watts.

The methods of taking measurements
are of some interest. These were all
done with the use of an Electron Re-
search Laboratories Type F-101 cathode-
ray tube as the indicating device, and
General Radio calibrated audio-oscil-
lator and decade resistance boxes. Tor
the frequency response curve, the circuit
arrangement used is shown in Figure 4
and the set-up is shown in the photo-
graph above.

In Figure 4, (r) is a decade resistance
box reading up to 100 ohms in .1-ohm
steps. (R) is a 10,000-ohm decade box
together with larger accurate resistors.
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(r) was normally at 10 ohms, and (R)
set so that the ratio R:r would be equal
to the amplifier voltage ratio at which
the measurement was to be taken.
Thus. for a 10,000:1 voltage ratio (80
db.), R was made 100,000 ohms and r
10 ohms. The voltage outputs of the
oscillator and amplifier were then made
equal at 1000 cycles by adjusting the
amplifier gain control. Observation of
the two voltages was made by using the
cathode-ray tube as an a.c. voltmeter,
using switch S to make the change from
oscillator to amplfier output.

Measurements of the frequency re-
sponse curve were then taken by varying
the oscillator frequency and comparing
the oscillator and amplifier output volt-
ages by means of a graduated calipers
placed on the screen of the cathode-ray
tube. This voltage ratio when given
in db. (db. equal 20 log voltage ratio)
gave the drop in gain at the various fre-
quencies as compared to the response
at 1000 cycles.

Photograph (C), (D) and (E) illus-
trate such measurements by voltage
comparison. They show the wave forms
seen on the screen of the cathode-ray
tube for the oscillator and amplifier
outputs, (Continued on page 252)

VOLUME CONTROL CURVE

Figure 3 shows the curve of gain
wariation, with different settings of
the volume control
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THE HISTORY AND ANALYSIS OF

RECEIVER

URING the last ten vears radio re-

ceivers have gone through various

stages of development irom the
separate unit, battery receiver to the com-
plete-unit a.c. receiver; from the use of
filament to heated-cathode emitters; from
simple triode to complex pentode tube
applications; from insensitive 2- and 3-
tube receivers to receivers of unusual sen-
sitivity ; from tuned-radio-frequency to
superheterodyne receivers. Aside {irom
tuning the receiver to the desired broad-
casting station, the listener operates the
volume control and the tone control and
suppressor control in later receivers. In
any one receiver, if the nature of service
calls are analyzed, it would appear that
attention to the controls would be second
only to service demanded by the tubes.
The danger of using force on the part of

Paul G.

ment of more or less negative bias on the
control grids. In early a.. receivers low-
resistance “hum controls” were also fre-
quently used. Curve 1 gives the number
of low-resistance controls used in all
models of 1925-1934 receivers. Of a total
of 260 models, approximately 9% were
equipped with controls of this type. Of
these 6-, 10-, 20-, 30-, 60- and 400-ohm
controls were the most popular.

Almost concurrent or in some cases
slightly after this the antenna control be-
came popular. It was found that leaving
the tubes set at fixed values of voltage (ior
filament and plate supply) and varving the
amount of input into the receiver caused
less tuning drift compared to the method

OHMS
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CURVE 4 the listener to wrest the last bit of gain when the tube current supply was changed.
) from the receiver, together with the fact Shortly after this the advent of the sepa-
that early variable resistors were not ad- rate heater or cathode independent elec-
20 verse on occasion to open circuit, due to trically from the heater connection with
% wear and passage of current, cause these a.c. sets came into use. The antenna con-
"0 components to “go West” and in a mea- trol was retained, but, in addition, the
sure contribute to the reason jfor the exis- cathode bias was varied, causing a com-
1 tence of the radio serviceman. pound action, reducing antenna input and
s A recently completed survey shows in causing insensitivity of the r.f. tubes by
0 40 20 30 40 50 60 70 33383 excess of 3000 different models of receivers changing the cathode bias simultaneously.
OLALS oy manufactured during the last ten vears. Out of the 300 circuits, 858 models used
With the increasing number of models, an- antenna or antenna-cathode volume con-
nually, it was considered advisable to ana- trols, 10,000 ohms was the most popular
! Iaw] I | ] | l | I =t l lvze the various controls as used during design value; out of the 858 models, 280
100 ; : ——— the last decade with a view toward deter- used this value. Curve 2 shows the dis-
9% S A R T mining the most popular use of controls. tribution of the various models with re-
1925-1934 MODELS From the serviceman’s standpoint a re- spect to their control resistance value using
gso TOTAL 858 CONTROLS duced number of controls insures a more antenna and antenna-cathode circuits. The
£70 CURVE 2 complete stock on the part of jopb;; and next popular values were QS,QOO, 8000,
Seo0 = dealer and cons.equently‘less possibility of 20,000 and 3000 ohms. It is interesting
v delay in obtaining a suitable replacement to note that values as low as 400 ohms
6% control. and as high as 2.5 megohms were used.
a0 Very early receivers used “series-fila- When antenna-cathode or cathode con-
;’30 | ment” rheostats to control emission and trols are used, a fixed minimum resistance
>, _1 gain. The conventional 6-ohm rheostat is required in the cathode circuit to main-
20T - is familiar to all servicemen. In addition tain the maximum value of grid bias. This
0 -k I ! to this, a potentiometer of relatively low minimum resistance is placed external to
|l | |I!l 1 [ resistance was connected across the fila- the control in some cases while in others
024 6 8i0121416182030405060803 8 § 2 ment supply and the grid return connected it is incorporated in the control. In the
THOUSAND OHMS = 8o to the slider arm, permitting an adjust- latter case the stop on the control pre-
f:]l"‘.":"il:?i o T i T Tase ‘||[.i‘443|1 T
stlllil 1 Ll 50 : : g 100 S — . —
ol FIXED RESISTANCE SECTION w | RF PLATE AnD screen LTS % AUDIO | ] (1]
9 | l ANTENNA~CATHODE P VOLUME CONTROLS 9 VOLUME CONTROLS ] I
Q40 t + VOLUME CONTROLS x40 1925-493.4 MODELS o . 5 80 1925-§934 MODELS + : -
E | | l [ 4925- {934 MODELS - TOTAL 299 CONTROLS E TOTAL 743 CONTROLS | | l i
z T | =1 TOTAL 4198 CONTROLS é —1 £ ——
830 | CURVE 3 S0 CURVE 4 8 el CURVES {1
s LT | I | ' s T NEREEE
S L o = = o 50 [ il’Jx !
i U0 I | ‘t_H_ @ il [EEEE i i g,,OH § il |
b3 l‘ll‘ [ s®f B TEREE HEB S | | t
2 ‘fIH —_ .f,—'—l-', i ‘ T 2% ‘ii,ﬁi
10 - l l —’-«— 4o-|-|-l- ! |H ! m 4 20 | ;" :
1 1 T t H At T ] IO; T i J;fl
- AN NERENNEEN I ERTIRE A EER AN 1| LI LETTRITITTTITT]
0 {00 200 300 400 500 600 700 800 900 0 100 200 300 400 500 000 2000 3000 2
<

5000

THOUSAND OHMS

www americanradiohistorv com



www.americanradiohistory.com

Rapio News ror OcroBer, 1934

= FIG.10A

Andres

vents the arm from being rotated below
this minimum resistance. A total of 198
models incorporated this fixed resistance
in the control. The most popular value
was 300 ohms, which was in 45 models,
with 200, 250 and 150 ohms next in popu-
larity. The use of different values of plate
and screen voltage obviously accounted for
some of the special values which designers
used. In some cases these controls with
their fixed sections were used on one, two
or three tubes, and often a bleeder was
used from the plate supply to the cathode,
which accounts for the values of 70 ohms
to 1000 ohms shown on Curve 3.

The r.f. plate voltage control was a pop-
ular method some yecars ago and was
widely used. In its application, one or
more r.f. tubes are supplied with plate
voltage through the variable control. This
method was used before the use of screen-
grid tubes. When these came into vogue,
popularity shifted toward the use of the
control in the regulation of the supply
voltage to one or more screen grids. In-
frequently these controls were placed in
series with the scrcen grids, more com-
monly they were part of the voltage-
divider circuit (or in shunt to a section of
it). A total of 299 or approsimately 10%
of all models were equipped with controls
of this type. The most popular value was
50,000 ohms, used in 73 models, with
100,000 ohms as close second, used in 62
models. Curve 4 shows the distribution of
resistance values of this group of controls.
The resistance values vary {rom 150 ohms
io 5 megohms, due to the particular value
of bleeder used.

Variable-mu tubes and the introduction
of automatic volume-control circuits have
resulted in the use of controls in the audio
circuit. These controls are usually em-
ployed across the first stage audio, across
the two grids of the push-pull stage (if
only one stage is used) and more com-
monly as the load circuit of the duo-

diode-triode tube in a.v.c. circuits. Of the
3000 models, 713 were equipped with audio
controls. Of these, 443 had a value of
500,000 ohms, the next popular value being
1 megohm (used in 65 controls). The
controls range in value from 7300 ohms
to 5 megohms, as shown in Curve 5.

A few models designed in recent years
are equipped with noise-suppression con-
trols. ‘These are auxiliary cathode-bias
controls, which allow the listener to adjust
the receiver, at the time of listening, to
the minimum noise level and consequently
to that insensitive condition above which
all stations that can be tuned in can be lis-
tened to without excessive extraneous dis-
turbance. Eighty models were so equipped
and the popular value was 20,000 ohms
(used on 25 models). As shown in Curve
6, value of resistance for suppressor con-
trols range between 100 ohms and 9 meg-
ohms. This extreme  range is caused by
the use of bleeders, application to various
numbers of tubes and choice of plate and
screen potentials.

Tone controls became popular about five
years ago and arc still used extensively.
During this period 673 models were
equipped with such controls. They are
usually used “in series” with a fixed con-
denser across the tube input circuit, in
which case they are of high resistance and
less frequently in the plate circuit (where
the resistance valuc is lower). The grid
circuit of 143 models used a popular
value of 50,000 ohms (used in the plate
circuit of 127 models). The values range
between 2500 ohms and 5 megohms, the
wide choice depending on whether used
in grid or plate circuit, on the value of
the series condenser, and on the audio re-
sponse of the receiver. (See Curve 7.)

Relatively few controls were used ifor
phonograph or combination radio and
phonograph. These controls are commonly
used on the pick-up direct or across the
coupling transformer to the first tube.
The popular values are 5000 and 350,000
ohms, depending on whether the pick-up

(Continued on page 258)
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THE ANALYZER IN U

The analyzer panel is shown with the “Universal” Multi-

meter, in actual use.

The great flexibility of this com-

bination not only permits the use of the common methods
of analysis. but also provides a check on tubes

S a result of the influx of multi-
A element tubes, the so-called
“free reference point” method

of set analysis has become an essential
feature of modern set analyzers. By
this method the voltage or resistance
across any two socket terminals, or the
current in any tube circuit, may be
tested through the analyzer cable. Al-
though modern tube and receiver design
imposes limitations on the use of this
method for some voltage and current
measurements, its usefulness for the
general run of radio service work is

unquestioned.

Many types of apparatus which in-
corporate this feature have been de-
scribed. Usually a switch and jack, or
two jacks, are required for each circuit.
In the design described in this article,
however, it has been found possible to
accomplish the same result with but one
jack for each circuit, due to the recent
development of a special, small-size jack
for this purpose. An unusually com-
pact and effective test panel is the re-
sult.

As will be noted from the schematic

THE SCHEMATIC DIAGRAM

Figure 1. Here is the simple circuit.
jacks are also- shown.

Details of the new miniature plugs and
At the lower right of the diagram is the bias battery

employed in tube testing P

ss FIG.4
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“ALL-METHOD?”
ANALYZER

Designed primarily for use with
the “Universal” Multimeter de-
scribed last month, but equally
applicable for use with any other
suitable meter, this analyzer panel
provides the utmost in flexibility

John H. Potts

diagram of Figure 1, this analyzer unit
is composed of five sockets and 13 jacks
mounted on a bakelite panel. In addi-
tion to the socket terminal jacks, pro-
vision has been made on the panel for
two test voltages, so that the apparatus
may be used for testing amplifier, rec-
tifier and power tubes, by the well-
known grid-shift method. The low volt-
age is used for small amplifier tubes,
and the higher voltage for high-current
power tubes for which the usual 4.5-volt
swing is insufficient. This method will
be found indispensable in locations
where no a.c. supply is available for
the tube checker.

While there are composite 4-5-6
prong sockets on the market, the use of
which would somewhat reduce the re-
quired panel size, there would be no
room on the panel for 8- and 9-prong
sockets, when and if such types are re-
quired. With this design, when it be-
comes necessary, we may substitute 8-

Instruments ’
for Servicemen ]

IT is the purpose of this series
of articles to describe two com- |
plete groups of service instruments
which the serviceman can con-
struct himself and which incor-
porate the most modern advances.
The first group will include all
essential portable instruments,
while the second group will de-
scribe the more important units
of shop equipment.

This series started in the July,
1934, issue and the articles pub-
lished thus far are:

July, A Portable Tube Checker

August, A Universal Multime-
ter—Part [

September, A Universal Multi-
meter—Part II
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and 9-prong sockets in place of the
present 4- and S-prong ones, and install
a composite 4-5-6 prong socket in place
of the present 6-prong socket. There is
sufficient space available for any other
required changes which may become
necessary for future tube devclopments.

The pin-jack labeled “Chas” (J9) has
been provided so that a lead may be
clipped to the chassis, enabling voltage
and resistance tests to be made from
this point to any socket terminal.

Since, in present tube type design,
grids, plates and cathodes may be found
in a large variety of prong allocations,
the RMA system of socket terminal
numbering has been adopted. While
there has been some criticism of this
system because a filament terminal was
not chosen as the starting point for the
numbering system, it is easy to remem-
ber that the left side filament terminal,
viewed from the top of the socket, is
always number 4, with smaller num-
bers appearing in counter-clockwise and
larger numbers in clockwise rotation. It
is to be hoped that manufacturers of
sets will eventually have their tube
sockets stamped on the underside with
this numerical system, thus simplifying
servicing and production inspection.

In Figure 1 are included drawings of
the Na-ald miniature circuit-opening
jacks used in this layout. A spring-
actuated plunger, insulated {rom the
sleeve of the jack, completes the cir-
cuit at point a. When the miniature
plug is inserted, the circuit is opened.
For shop testing on a wide commercial
scale, where space is not a considera-
tion, Figures 2A and 2B show how the
same results may be obtained with ordi-
nary telephone type jacks and plugs,
which naturally are more ruggedly built.
The plug shown in Figure 2A has a fibre
stop, shown at “a,” so that the plug tip
makes contact only with the lower jack
spring, leaving the circuit closed for
voltage tests. These plugs are not
available so constructed, but the fibre
stop is not difficult to install. Two are
required for voltage tests. In Figure
2B the standard phone plug is shown,
which is adaptable without change for
curren{ measurements.

The construction of the panel will be
found very simple. A drilling layout is
shown in Iigure 3. The panel is of Ts-
inch bakelite. After drilling, mount the
sockets and jacks, turn the panel face
down and number each point and jack
as indicated in the schematic diagram
of Figure 1. The leads to the plungers
of the miniature jacks should be of
flexible wire to avoid strain on the
springs. Ordinary tinned hook-up wire
may be used for the balance of the
wiring.

While this test panel has been spe-
cifically designed for use with the Rapio
News universal multimeter described
in the last two issues of this magazine,
it is equally adaptable to other suitable
instruments.

To operate the apparatus, assemble
proper Na-ald points in the test-panel
handles. There are two types of points,
one for voltage and resistance measure-
ments and the other for current and
tube tests. The type “S” points are
used for voltage measurements. When

inserted in the panel jacks, they do not
touch the plunger and therefore will not
open the circuit. Two handles should
be equipped with these points and a
single lead brought out from each for
connection to the multimeter voltage
terminal jacks. After adjusting the
meter multiplier for the proper voltage
scale, voltage measurements may be
made by inserting the test-panel points
in the desired circuits.

With the set voltage off, resistance
measurements may be made with the
same handles and points, transferring
the terminals which connect the mul-
timeter to the resistance output termi-
nals and adjusting the selector switch
until the most conveniently read scale is
obtained.

For current measurements, a single
test-panel handle fitted with a *“D”
point, to which two leads terminating
in two similar test-panel handles with
phone-tip terminals, is used. The phone-
tip terminals are inserted in the proper
multimeter jacks, the current scale ad-
justed to an appropriate value, and the
current in the circuit read by insert-

THE TOP VIEW

The 13 insulated jacks are a new
development. Seven of them are the
circuit opening type which permit cur-
rent to be measured in any tube ele-
ment circuit, the insertion of the
2-circuit  plug automatically opening
the circuit and comnecting the meter.
The insertion of a single circuit plug
in these jacks prowvides a contact for
point-to-point resistance-voltage meas-
urements, between any two elements,
any. one of awhick (or the chassis)
may be used as the reference point.
The under view appears below

;

211
TO CABLE
TERMINAL ! )

Lc v TRS4
« Ko
TO SOCKET
TERMINA
FIG.2

ALTERNATELE JACK SYSTEM
Figure 2. Where space is _not at a
premium standard ‘phone jacks and
plugs, as shown here, may be cm-
ployed in place of the miniature types

ing the “D” point in the desired Jack.

For tube testing, another “D” point
is assembled in the manner described
above, shorter leads being used. The
phone-tip terminals are connected to the
jack marked (—) and the ‘422"
for voltage amplifier tubes, such as the
-24A, -26, =27, etc. Proceed as in the
preceding paragraph, obtaining a plate-
current reading of the tube under test.
With the meter still connected, insert
the “D” point with the short leads in
the control-grid circuit of the tube un-
der test. The plate current should in-
crease, the difference being an indication
of the tube worth. If the reading de-
creases, reverse the leads to the battery
jacks and mark same for future refer-
ence. For power amplifier tubes, pro-
ceed in similar manner, but plug into
the jack marked “+13%%.7 If a re-
sistance input is used in the grid circuit
of the power (Continued on page 261)
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SOME PRACTICAL

"B

HE object of band spreading,

stated simply, is to design the

tuning circuit in such a way that
certain relatively narrow sections of the
high-frequency spectrum can be made
to cover almost the entire dial of the
tuning condenser. If one is interested
in short-wave broadcasting it is de-
sirable to have the stations in the 50-
meter group, for instance, well separated
and not all bunched together in a few
degrees on the dial. In all amateur work
it is essential that this be done because
the frequency bands are narrow, widely
separated and extremely crowded. Many
methods are in use. Some are given
here with a view to helping those who
do not understand the problem and
desire good results without a great deal
of experimentation.

A single tuning condenser with several
plug-in coils will not provide satisfac-
tory spread, because unless its capacity
is extremely low (requiring a large num-
ber of coils) it will cover too wide a
range. Moreover, it will cover more
kilocycles per dial degree at the high-
frequency end than at the low-frequency
end. Figure 1 represents graphically
the tuning range of one type of con-
denser coil. The condenser has a mini-
mum capacity of 10 mmfd. and a maxi-
mum of 100 mmfd. If a 20-microhenry
coil is used, the arrangement will cover
approximately 7500 kc. Between ca-
pacities 90 and 100 mmifd. the tuning
range is about 190 kc., while between 10

www-americanradiohistorv com
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and 20 mmfds. it is 3230 kc. This shows
clearly, then, why a single condenser is
not likely to be entirely satisfactory for
careful tuning, even though several coils
were used.

This can be shown mathematically
from the formula

159.15
fl ==

vLC

where f is frequency in kilocycles, L
inductance in microhenries, and C ca-
pacity in microfarads. It is evident
from this that the frequency is inversely
proportional to the square root of the
capacity. This simply means that an
increase of nine times in tuning capacity
results only in a decrease of frequency
three times.

The above discussion immediately
suggests the use of separate tuning con-
densers of different capacities for each
band of frequencies. This scheme is en-
tirely practical and is used by many
experimenters. Some form of plugs
should be soldered directly to the dif-
ferent condensers and arranged so that
they can be conveniently plugged into
suitable jacks. If the condenser does
not lend itself to this type of direct
mounting, then a small piece of bakelite
can be bolted to the end and the plugs
mounted on this. In order to change
bands it is necessary to change both con-
denser and coil. In a set with a single
tuned circuit this is not objectionable,
but where more are involved some in-
convenience results.

When a certain size condenser has
been chosen, then the coil to go with it
is somewhat critical. It is suggested
that a few extra turns be wound on in
making the coil, and then taken off one
at a time until the desired frequency is
reached. On the higher frequency bands
even a half turn may make a consider-
able difference. If this is the case, then
the last fine adjustment can be made
by spacing the turns. Approximate data
for this system follows. In winding
the coils many factors affect the induc-
tance, as for instance, size of wire, insu-
lation, spacing of turns, etc. In general,
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using the larger sizes such as No. 20 or
22 for the small coils will be suitable
and smaller sizes of wire such as No. 30
or 28 for the larger ones.

Midget Turns on

Band Condenser 1Y4-in.Form
14,000-14,400 kc. 2-plate 6
7000- 7300 “  3-plate 14
3500- 4000 “  6-plate 31

Another method that has some de-
cided advantages is illustrated in Figure
2 where two condensers are connected
in parallel. Cl, the main tuning or
band-spreading unit, is small and has a
capacity of about 10 to 25 mmfds., while
the band-se¢ting one is larger and is any-
thing from 100 to 200 mmids. If we
refer to the graph of Figure 1 we see
that to cover from 4000 to 4500 kc. re-
quires a capacity change of 15 mmfds.
At the other end of the curve a 15
mmfd. change means a frequency shift
from 11,200 to 7150 kc. If we had two
condensers in parallel and one had a
capacity range of 15 mmfds. from mini-
mum to maximum and another whose
value could be set to 62 mmfds., then
500 kc. would be spread over the entire
dial of the tuning condenser. If the band-
setting condenser C2 were set at only
10 mmfds., then the small one would
cover 4050 kc. From this it is evident
that the larger size of C2, the smaller
will be the range of the tuning con-
denser Cl. Thus it is possible to ar-
range coils and condenser sizes to give
any desired spread on practically all
frequency bands.

To make adjustments, begin with the
highest frequency band to be used.
The small tuning condenser is set at
minimum. A coil is wound and then
the other condenser set so that the
highest frequency is obtained. The coil
should be made so that the large con-
denser is almost at maximum. Note the
spread afforded by the tuning con-
denser. If it is not sufficient, remove a
plate or two from the tuning condenser.
One could also use a larger condenser
for C2 and then cut the coil size. If the
spread is too great, then add a turn or
two to the coil so that the spreading
unit will have to be reduced, thereby

giving the tuning unit more coverage in
kilocycles. The other bands are then
adjusted in order. Always remember
that if the spread is not enough, then
remove turns; if too much, add turns.
Never change the size of the tuning
unit after the first band has been ad-
justed. Small condensers suitable for
this circuit are shown in Figure 10.

In the author’s opinion, this method
far surpasses any of the others for the
average experimenter, because of its ease
of adjustment. One trial will convince
anyone of its simplicity. It also has
the advantage that a large capacity is
placed in parallel with the tube ele-
ments, thus reducing frequency changes
due to tubes warming up, voltage
changes, ctc.

The data, given below may serve as a
guide to those who wish to try this sys-
tem. The values are only approximate,
but sufficiently close for the average ex-
perimenter.

With capacities of 35 and 100 mmid.,
the coils on 1%-in. forms will be about
28 turns for 3500 ke¢., 11 turns for 7000
kc. and 5 turns for 14,000 kc. The
spread will be about 60, 40 and 25 di-
visions on a 100-division dial. On one
set the author is using the condensers
are 15 and 200 mmfd. They give
spreads of 100, 60 and 30 divisions
when coils are wound on tube bases
with 28, 11 and 4 turns.

Of such popularity is the above
method that manufacturers are now
producing (Continwed on page 251)
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THE “HAM” SHACK
cQ cQ cQ

HIS marks the inaugural of a new
department in the pages of Rapio
News. Your editors have ordered a
department that will be conductefi for
and by the licensed amateur. It will be
devoted to spreading useful information
in the amateur field, although limited to
a page for the present, it is hoped that
we will be able to describe the con-
struction of apparatus ranging .from an-
tennas to transmitters and receivers, and
to offer suggestions that will help t}}e
amateur keep pace with advancement in
short-wave radio. .
Your editors have designated that t}ns
department shall be a gqneral meeting
place for amateur discussions, and that
it shall be conducted anonymously (at
least for the present). .

Rapio NEws, since its inception, has
devoted a large amount of space to
articles of interest to the amateur. It
is one of the pioneer radio publications
and originally was known as ‘“Rapio
AMATEUR NEWS,” which name implies
that it was inaugurated for the amateur!
Today amateur radio has exceeded (far
bevond) the expectations of the period
when Rapio News was first published.
In July, 1919, the date of the first
issue, there were less than 10,000 ama-
teurs in the United States. It was the
period immediately following the World
War, and most of those who acquired
licenses at that time were either the
pre-war pioneers or those who had had
some contact with “wireless” during the
war. One glimpse of a current call-
book reveals the story. The total now
exceeds 45,000 in the United States, and
is gaining daily.

Until this announcement reaches our
amateur readers, it cannot be expected
that many contributions will be avail-
able, so your “conductor,” who found
romance in amateur radio in 1916, and
still finds plenty of it despite a family
and house on his hands, will start it
going with the hope that his delightful
burden will be lightened when the “own-
ers” of the page start providing its mate-
rial in true amateur fashion.

UCH has been written gbout the
so-called Collins impedance-match-
ing network for tuning an antenna
of any length, height or kind to any de-
sired frequency. Despite all that has been
said, it is not uncommon to hear stations
on the air saying they have tried “every-
thing” and still cannot make it work

according to Hoyle. This has been found
to be particularly true on the 1500-kilocycle
band where antennas usually are propor-
tionately shorter and the amount of induc-
tance necessary is larger. Most users of
the pi network have followed the design
suggested by Mr. Arthur Collins which
calls for an inductance of thirty turns of
No. 12 wire, wound on a 2%-inch form
with the turns spaced so the winding
spreads out over about five inches for a
single-wire feeder system; and in cases
where two feeders are employed, coils of
fifteen turns wound on the same size form
and spaced proportionally about the same
distance. Coils of these dimensions are all
right for the higher-frequency bands, but
we found that the coil sizes, particularly
the single coil for single-wire feeder sys-
tems that couple to a reasonably short
antenna, are too small for operation in
the 1500-kilocycle channel! At our loca-
tion we are handicapped for antenna
space, and as we wanted to shift from
7000-kilocycle c.w. to 3300- and 1500-
kilocycle phone, the #i network system
was used. We could not make it “tune,”
so immediately decided there was some-
thing wrong and started a series of tests.

Reasoning that the coil dimensions were
too small for 1500-kc. operation, we con-
structed one of larger dimensions. The
result was one 3-inches in diameter with
forty-five turns of No. 14 wire spaced the
diameter of the wire between turns. With
such an arrangement it was possible to
obtain good output and efficiency with an
indoor wire 38 feet long. Using a pair of
46 type tubes in parallel in the final ampli-
fier of a 1500-kec. phone rig, reliable local
communication was efiected and several
stations within a hundred-mile radius were
worked. The reports locally were all RO
and the lowest received during the two
days of operation with the short antenna
was R6. All were QSA4 to 5. The same

Rapio Nrws ror Ocroser, 1934

OLD “HAM” READER

Heinz Funck, an old reader of Rapio
NEws residing in Dresden, Germany,
sends in this photograph of his “ham”
transmitting and receiving station;
call letters D4BZM. His transmitter
is  crystal-controlled and e uses
cathode-ray oscilliscope for checking
transmissions. He operates to the 20,
40 and 80 amateur bands

results were obtained with a two-wire
feeder system. Here, too, it was found
the given coil dimensions were too small
for operation on the lower-frequency ama-
teur bands, and it was necessary to wind
larger coils. The dimensions of these coils
were half the number of turns as the single
coil arrangement and the same diameter.

Another thing we found during our pi
network tests was that for transmitters
using 46%, 210’s, 830’s or other similar
power tubes, the variable condensers shouid
have a capacity maximum of not less than
360 micromicrofarads, and when using
tubes in this category with a single coil
and ground arrangement, the network tap
may be taken directly from the plate or
“hot” end of the final tank circuit. For
those who are unfamiliar with the method
of tuning the p7/ network (referring to the
accompanying diagrams), the procedure
follows: After the Class C amplifier has
been properly neutralized, the tank circuit
should be tuned to direct resonance with
the network disconnected! After this step,
these two condensers (or tuned circuits)
should not be touched again during the
tuning of the network. The next step is to
set the condenser C2 at about midscale and
connect the network to the transmitter.
Then apply the power to the amplifier and
tune C1 until a decided resonance dip is
obtained in the plate current of the Class
C amplifier. This means that C1 appar-
ently is tuning the tank circuit, but also it
indicates that the network is functioning
correctly. If the plate current is too high
or too low, then C2 should be increased
or decreased and C1 readjusted to get the
the dip in plate current again. These two
operations should be continued until the
desired condition is obtained. It will be
found that it is possible to obtain an ad-
justment of the two condensers that will
give the correct load for the tube used in
the final stage or for matching the im-
pedance in phone work. It also may be
found that more or less inductance is
needed to obtain the resonant “dip.” Ex-
perimentation will reveal this, and if the

(Continued on page 263)
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MATCHING

IMPEDANCES

THE WRONG WAY
Figure 4. The braces short-circuit
the cross-arm betwween A and B,
leaving but the resistance of the acood
betwween B and C and that at the other
end as the total cross-arm insulation

transmission lines were discussed

and it was shown how the line
will transmit its power efficiently when
it works out of and into its characteris-
tic impedance. Then equations were
derived for the calculation of the char-
acteristic impedance when the size of
wire and the spacings are given. Hav-
ing found the impedance of the line, if
it is terminated at both ends with im-
pedances of unity power factor and
equal to 600 ohms, it will behave as
if infinitely long. That is, waves sent
along it will not be reflected but will
continue as if to infinity. Since there
can be no reflection, there will be no
standing waves, as is the case with a
tuned feeder. The transmission may be
effected throughout hundreds of feet or
only a few feet, and the impedance is
the same. This idea is a little puzzling
at first thought. and may tend to con-
fuse first principles for one not in the
habit of dealing with surge impedance
problems.

Another characteristic of the surge
impedance which is a little puzzling is
the fact that it behaves as a pure resis-
tance; that is, with unity power factor.
Examination of the formula for the
characteristic impedance shows it to be
independent of frequency. Therefore
at all points along the line the phase
angle is zero, and in order to match an

I AST month the general principles of

impedance whose phase angle is zero,
it is necessary to use another imped-
ance of equal argument and modulus;
that is, of zero phase angle. Since this
is true only of a pure resistance, or of
a resonant circuit (in which the im-
pedance is equal to the resistance, due
to the net reactance being zero), we
may terminate the transmission line only
in a resonant circuit or a pure resis-
tance, if we are to match the line im-
pedance. Proper terminations are
shown in Figure 6.

The characteristic of a tuned circuit
is that the power factor is unity, and
the phase angle is zero. Thus no mat-
ter where the inductance is tapped, the
current drawn therefrom is in phase
with the voltage. The impedance be-
tween the taps is a pure resistance,
therefore, and proportional to the
square of the reactance betwen the taps.
(See Morecroft’s “Principles of Radio
Communication,” page 84, page 587).
Thus the sending end impedance may
be matched to the line by varying the
number of turns included between the
taps until there are no standing waves
upon the line. This will be more con-
venient if a known radio-frequency re-
sistance unit of 600 ohms is first con-
nected across the receiving end. The

SCHEMATIC OF FEEDER
AND TERMINATIONS

Figure 6. This is one way the output
circuit might be arranged. When
lamps burn brighter at the loops and
darker at the node, a standing wave
is present indicating an unmatched
line. For proper matching all lamps
should burn equally bright

21

&t

IN ANTENNA AND

FEEDER
DESIGN

Continuing his discussion from
last month, the author explains
the procedure of tuning the
transmitter and adjusting the
coupling at both ends of the
transmission line

Verne V. Gunsolley

Part Two

sending end taps are then adjusted until
the meters on the transmitter tank,
plates and lines are proper for the
power being used. When the sending-
impedance is matched, it will be possible
to take a neon lamp and explore the
length of the line and find equal voltage
all along. If the lamp is brighter at
some points a half-wavelength apart,
then the impedance is not matched. If
no amount of adjustment of taps gives
uniform voltage, no reflection, then
there has been an error in determining
the impedance of the line, and the resis-
tance at the far end should be altered to
equal the line impedance as found upon
closer calculation.

When the line is perfectly matched,
the resistance used as a load behaves
exactly like an antenna, as far as the
transmitter is concerned, and it must be
capable of absorbing the power that
would ordinarily go into the antenna.

Since the impedance of the antenna
is only a few ohms, the line must be
coupled to the antenna by a trans-
former, the turns ratio of which is equal
to the square root of the ratio of the
impedances. Thus if the antenna has a
resistance of 43.5 ohms, it will be found
that the autotransformer formed by
the antenna inductance has the turns
ratio of 3.71 to 1. However, it is not
necessary to know the antenna resis-
tance. Once the line has been matched
at the sending end, it is only nccessary
to note meter readings, replace the re-
sistance with a tank circuit, and adjust
the taps on the antenna inductance after
the same principles as used on the send-
ing end until the meter readings are
restored and the line is again free of

]
STAN
o 2R Yourye, ,
b Trans. | Tank ~=sMaye ANT. TANK
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THE INDICATING LAMP
Figure 5. The body capacity of the
reflector causes sufficient charging cur-

rent to light the lamp. (See Figures
3 and 8

standing waves. (See Figure 6.) If
now the turns ratio is observed, a very
good idea of the antennna resistance
may be obtained by making use of the
foregoing relations between turns ratio
and impedance.

Figure 6 shows the conventional type
of transmitter, line and antenna coup-
ling. To match the impedance of this
characteristic layout, first determine the
line impedance by accurate calculations
according to the instructions given else-
where in this article. Next disconnect
the line taps from the transmitter tank
coil and substitute a non-reactive resis-
tor of exactly the same resistance as
that of the calculated line, remembering
to make the resistor of sufficient ther-
mal capacity to absorb the entire power
of the transmitter without seriously
changing value. Proceed to tune the
power amplifier in the regular manner
and adjust the taps from the resistor so
that an ammeter in series shows a max-
imum power input for the plate currents
recommended in- the ratings. Having
completed this operation, remove the
resistor and replace the line taps in its
place. Next take the resistor to the
far end of the line, remove the antenna
tank taps and connect them to the resis-
tor. When the resistor has again come
up to temperature, the lamps should
burn equally bright if the impedance of
the line and resistor are equal. If the
lights indicate a mismatch, vary the re-
sistance slightly until the match is as
uniform as can be made. Then go back
to the transmitter and repeat the match-
ing operation with the new value of
resistance, after which again try the
matching at the far end of the line, each
time allowing the resistor to reach its
final temperature. When, by this cut-
and-try method, the resistor has a resis-
tance equal to the line resistance, and
the line and transmitter are matched,
connect the line taps to the antenna
tank coil and tune the tank circuit in
the usual manner.

Elsewhere in this article we show how
to compute the resistance between line
taps presented by the antenna tank in-
ductance, and we saw that it was of the
nature L/CR. Thus increasing the
amount of L between taps by increasing
the number of turns between taps in-
creases the resistance offered to the line.

On the other hand, increasing the series
resistance R decreases the impedance
between taps and permits more current
to flow along the transmission line into
the tank. Antenna resistance is reflected
into the tank coil in series, consequently,
by increasing the coupling and thus the
resistance in series, R, the value L/CR
is less and the tank circuit offers less
impedance to the line. Thus to increase
the antenna coupling is to decrease the
tank impedance, while to increase the
L between taps is to increase the tank
impedance offered to the line.

The object desired is to tune both
tank and antenna; to obtain maximum
power transfer from tank to antenna;
and to match the tank to the line. Since
the tuning adjustments of tank and
antenna are interlocking, each differ-
ent coupling requires retuning. How-
ever, with these principles in mind and
a knowledge of their effects, the antenna
coupling and tuning may be adjusted
for maximum power. When, after a
little patience, the adjustments are

LOOKING ALONG THE LINE

Figure 8. Another angle of the line.

Voltage loops are shown by the bright-

ness of the lights at A and C, which

are one-half wavelength apart. The

woltage node is indicated by dimness
of the light as at B

www-americanradiohistorvy com

FIREWORKS
Figure 7. The insulator cracked,
allowsing arc-over to the pin. The pin
then arced over to the brace. The top

of the insulator was brilliant as the
sun, while the cross-arm burned as
if the pin were red hot

closely correct, the final impedance-
matching may be accomplished by sim-
ply varying the antenna coupling and
watching the lamps for equal brilliance.
If, with a final check on the tuning the
lamps still remain uniformly bright, the
job is complete.

In matching the impedance on lines
employing great power, as in the case
of large transmitters of 10 kw. or more,
it must be realized that since the re-
flected waves are additive, enormous
voltages will be built up at points every
half-wavelength along the line (see
Figure 3 in the September issue). If
the insulation happens to be a little in-
adequate or the line improperly con-
structed, destruction to insulators may
be the result if much power is used
before the line is fairly well matched.
Figure 7 gives a very good illustration
of this point.

Figure 4 shows how not to construet
a transmission line. The pins within
the insulators were steel. The cross-
arm braces were steel and came within
about two inches of the pins at either
end of the braces. This left the net
cross-arm insulation at about four inches
between wires, throwing considerable
additional unnecessary stress on the
pyrex insulators. The capacity coup-
ling was also greatly increased at these
points, causing not only greater strain
on the insulator but tending to upset the
calculations of line impedance.

The same thing as illustrated in Fig-
ure 7 was going on down the line at
each half-wavelength, but in less de-
gree, since there was attenuation of
power in the first fault shown here. The
line was very talkative in the early
frosty morning, the whole transmission
line setting up a clamor of at least 70
db. to the tune of “Do What You Do.”
By noon the line had been reconstructed
more in accordance with first principles
shown in Figure 8, and this time the
power limited until the impedances
were more nearly matched. No further
trouble was experienced.

In order to avoid the loss of time in-
volved in using the neon lamp, 5-watt,
110-volt mazdas may be fixed up as
shown in Figure 5. The hook forms
one terminal (Continued on page 259)
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THE COMPLETE OUTFIT
At the left is the transceiver and at the right the battery box.

The microphone is

in the left foreground and the i.cav. buzzer with key in the center

7 I N\HE neat and compact transceiver
about to be described was built
by Dick Depew, owner of W2SB,

Garden City, L. 1., and a “ham” of 23

years standing. The little outfit is well

known among the Long Island 5-meter
gang, having been used in many airplane
and automobile tests, two of which were
described in the last issue of Rapio

NEws. The transceiver is 7 inches

wide, 6 inches high and 5 inches deep.

Plug-in coils are used so that both 5-

and 10-meter operation is possible. Al-

though voice is most often used, buzzer

(i.c.w.) operation is available, which in-

creases the range materially. The ad-

vantage of i.c.w. is very apparent when
receiving in a noisy location such as in

a moving car or airplane where a weak

voice scems to be modulated by the

noise, making reception difficult and
sometimes impossible.

One of the photographs shows the
whole set-up, including the transceiver,
tool-chest battery box, phones, mike
and i.c.w. buzzer and key. The trans-
ceiver box is so designed that, by re-
moving a few screws, any side may be
taken off and when the four front-panel
screws are removed, the whole “works”
slides out. The two other views show
the arrangement of parts, most of which
are eastly recognized. It is not neces-
sary to copy the layout 1009%, changes
and improvements undoubtedly being
possible without sacrificing perform-
ance.

Let us start with the wiring diagram,
Figure 1. A type -30 tube is used as os-
cillator-superregenerator, only a change
in grid leak resistance being necessary
when switching from transmitting to
receiving position. Provision is made
for two types of antenna coupling. A
tvpe —33 tube is used as modulator-
amplifier, three circuits being switched
for the changeover. Thus when the

“ Owner. amateur radio station W2BRB.

switch is thrown to the “Send” position
it cuts in the mike, cuts out the phones
and switches the oscillator from grid to
plate for Heising modulation. There is
nothing difficult in wiring the audio end,
but a great deal of care is advised in
wiring the oscillator. The coils, you
will note, are plugged into a small sub-
panel and well spaced from any large
metal parts. The latter is particularly
important. Similarly, the leads to the
tuning condenser, C3, should be well
spaced from metal and should run direct
to L1 and L2. C5 is tapped two turns
from the “cold” side (near C4) of L2.

When wiring, all grounas should be
brought to one point, then from this
point to the panel. Isolantite, or equal
insulation, is advised wherever possible.
Under no condition use wood. Bakelite
is none too good. The power is so low

TABLE I
VOLTS POWER INPUT “C” BIAS
< To N Sw.__________.15%5
(- — 1 Wo——r=aare e 13.5
157 ___ABW __________i8
180 ___ 2 W 225

217

A COMPACT AMATEUR

FIVEMETER

TRANSCEIVER

This combination trans-
mitter and receiver has
provided excellent re-
sults as described on
pages 154-155 last
month. Now that
5-meter mobile opera-
tion is permitted, units
such as this will be
increasingly in demand

Ed. Glaser”

that every effort must be made to avoid
losses.

The details of the battery box are left
to the ingenuity of the builder. The
tool box used at W2SB has been found
very convenient. A four-prong socket,
mounted on one end, provides the ex-
ternal connections through the medium
of a cable and plug. At home, for fixed
service, a B eliminator and a storage
battery are used for power.

Assuming the wiring job to be com-
pleted and all ready for the crucial mo-
ment, connect the A battery first. The
tubes should glow dimly. Throw switch
to the “Receive” position and connect
B battery. There should be a loud rush-
g sound if the detector is properly
superregenerating. For a preliminary
receiving check, attach any antenna
(the higher, the better) to Al. If no
5-meter stations are heard, start up the
old “Flivver.” Most cars are quite good
5- and lO-meter transmitters, their ig-
nition systems being audible for several
hundred feet. If a regular amateur,
low-frequency transmitter is available,
turn on the oscillator and tune for its
harmonics. As a carrier is tuned in, the

FIG.{
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THE TUNING CHART, ANTENNA SYSTEM AND THE I. C. W. BUZZER CIRCUIT
Figure 2 shows frequency plotted against dial setting. Figure 3. The details of 5-meter antenna for use on a car are

given here.

characteristic superregenerative hiss di-
minishes. This deadening of the hiss is
caused by a strong carrier much the
same as a.v.c. action in a broadcast re-
ceiver, the modulation riding through
beautifully under this condition. If the
signals are weak, however, the rush is
not entirely eliminated and reception is
more difficult, especially on voice.
Now to check the “Send” position—
which is not quite so easy. A friend
with a S-meter receiver is really neces-
sary. One thing that can be done, how-
ever, is to use 150 volts or so on the
plates (correcting the C bias accord-
ingly—see Table 1) so that there will be
enough r.f. power to light a 6-volt dial
lamp connected across the two A2 posts.
(It might be advisable to use three or
four turns soldered directly to the lamp,
substituting this coil for L3.) When the
mike is spoken into, the lamp should
brighten, this indicating that the modu-
lation system is probably o.k., although
the only real test is to listen to it! A
100-ma. antenna meter could of course
be used instead of a lamp. With a
high B wvoltage there is occasionally
set up a type of parasitic oscillation
which sounds like hasp in a receiver.

reasons discussed in the text

There is no main carrier, but, instead,
a thousand weak ones. Changing one
or more of the following will effect a
cure: Lower B voltage, lower grid leak
(R4), change detector tube, antenna
coupling, C4 or number of turns in L2.

With the transceiver working in both
positions, the next step is to obtain a
frequency calibration. Figure 2 is the
calibration curve for the model de-
scribed here. Some hams are lucky
enough to have commercial “marker”
stations within range, but the rest of us
will have to employ one of the usual
calibrating means. If you know some
amateur you can trust, accept his cali-
bration by simply noting the edges of
the band (56 and 60 mc.) and obtaining
enough points in between to draw a
suitable curve. Or you may set your
main transmitter to various frequencies
the harmonics of which bound or lie
within the 5-meter band. It is too easy
to get mixed up with the wrong har-
monic, however, so some .additional help
is necessary. A simple coil-and-con-
denser wavemeter held near the receiver
will stop superregeneration when reso-
nant. It is only necessary to calibrate
one point on the wavemeter. Then the

The feeder is brought in through the open windshield or window. Figure 4. For buzzer modulation

of transmitter, the buzzer unit is plugged in the microphone jack. A condenser or resistor at X is recommended for

previous method of harmonics can be
relied upon to do a good job.

Having the calibration, we are ready
to go on the air and contribute our
share to the QRM. Hi! But first a
few words regarding antennas. [n all
ultra-high-frequency work, height is the
one important factor, all orhers, even
power and type of antemna, being of
secondary importance where distance is
the main comsideration. With one of
these transceivers on a mountaintop, it
might be possible to work a hundred
miles! On the other hand, the car-to-car
radius is probably between one-half and
three miles. A vertical half-wave ra-
diator or some directional system com-
posed of half-wave elements will be
most suitable for the home installation.
Either a half-wave or quarter-wave
vertical mast should be used on the
car. Figure 3 shows the car antenna
used by Dick Depew for this trans-
ceiver. A “Zepp” type feeder spaced 2
inches and a little less than a half wave-
length long (to allow for L3) feeds a
quarter-wave mast and ground (the ra-
diator cap). The length of both line
and antenna are critical and for best
performance (Continued on page 249)

RFC
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A NEW DAY IN

FRENCH
BROADCASTING

A new broadcast scheme for
France—holding out promise of a
co-ordinated and effective system,
when the high-power stations now
under construction are completed

Kurt Lang

1\1 1933, French Broadcasting, which will be finished early

until then had been held of little in 1935. Construc-
importance, received legal and tech- tion work on the
nical attention which promise a more Lille and Nice sta-

tions will soon be
started. Thus,
France will, within
a short time, have a
broadcasting system
in keeping with its

brilliant future. In July 1933, a law
was passed which imposed a tax of 50
francs on every radio set in use. Con-
sequently the Postmaster General, who
has the direction of broadcastmg, was
enabled to initiate an extensive plan for

GENERAL FERRIE
Le General is credited acith being the “Father of Broad-

casting” in France and has been instrumental in the
development of the neww mnational system

The new stations Owing to that fact. French listeners

its development. This plan is now
being executed and is based on the
scheme of General Ferri¢, who was
among the first to envision the impor-
tance of radio during the World War.
He is considered as the father of the
Eifiel Tower radio station and his statue
was erected, last year, in the Champ de
Mars, at the foot of the Tower.

This scheme of General Ferri¢ in-
volves the construction of eight 60-150
kw. broadcasting stations in France.
The Paris (PTT), Lyon, Marseille,
Bordeaux, Rennes and Toulouse stations
are now In course of construction and

national importance.
will each bear the name of the nearest
important town and also of the place
where the masts will be erected, for
example “Lille-Camphin”.

In 1933, the state bought “Radio-
Paris.” A committee has been formed
to sce that the two official Parisian
Stations, “Radio-Paris” and “Paris-
PTT” broadcast very different programs.
At the same time, “Federal Emissions”
have been inaugurated which give the
daily news and the important musical
events, the latter being relayed from
Bayreuth, Vienna, Milan and Salzburg.

have been able to enjoy a wide variety
of broadcast concerts, and operas.
Many provincial stations have special-
ized in their program material. Gre-
noble, for instance, is the French sta-
tion for sports. In their programs they
feature mountaineering, skiing, motor-
ing and cycling races on the Alpine
roads. Rennes deals with naval topics
and fishing. Let us add that the former
uniformity and dull monotony of French
broadcasting emissions are said to be
things of the past and that the quality
of the emissions (Cont’d on page 245)

THE NEW BROADCAST SYSTEM .

The group of stations mow under construction avill provide
complete coverage in France

PRESIDENT DOUMERGUE
the French President finds radio

Like President Roosewelt,
important for

establishing direct contact awith the public
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THE DX CORNER

For Broapcast Waves

Invitation to All Readers

The time has arrived when it seems ap-
propriate to start making appointments of
Official Rapro News Listening Post Ob-

servers for the Broadcast Band. Invita-
Listening Post
Appointments
HE following have received

their appointments as Official
Rapio News Listening Post Ob-
servers for the Broadcast Band.
Additional appointments will be
announced monthly as other ap-
plicants qualify:
C. H. Long, Winston, Missouri
J. H. Woodhead, Monarch,
Wyoming
John C. Kalmbach, Jr., Buffalo,
New York
F. L. Biss, Brittmount, Minnesota

tions have been extended to readers to ap-
ply for such appointments in several issues
during the past few months, but quite a
number of the applications received did
not carry sufficient evidence of qualifica-
tions to be acceptable at this time. For
this reason only four actual appointments
have been made thus far. Others who have
applied need not give up hope, as all ap-
plications received to date are still under
consideration—and new applications will
be welcome from those who have not yet
applied. If you have applied, continue
sending in reports of reception, etc., to this
department, as these reports will provide
more definite and complete evidence of
your qualifications. If you have not ap-
plied heretofore, send along your applica-
tion together with reports of reception,
your DX record to date, or any other
information which, if published in this de-
partment, would be helpful and interesting
to other listeners, or which will help the
editors to form a more definite idea as to
your qualifications for an appointment.

There is no fixed limit as to the number
of appointments which will eventually be
made. Many individual states are large
enough to permit several appointments.
Likewise with foreign countries. In view
of the widely divergent conditions which
may exist at two or more points in the
same locality, there is nothing to prevent
appointments of Official Listening Post
Observers separated by only a few miles.
For this reason readers who seek appoint-
ments need not hesitate, even in cases
where someone nearby has already been
appointed.

So come through with your application,
you fellows who have rolled up enviable
DX logs. Send your applications in to the
Broadcast Band DX Editor.

DX Receiver Design

In spite of the tremendously large num-
ber of present-day DX listeners, relatively
few receiver designs especially for this type
of service have been published. It is true
that many present-day commercial receiv-
ers are highly sensitive, nevertheless con-
tacts with numerous DX fans seemed to
indicate that many would be interested in
constructing (or in having constructed for
them) receivers which are designed to
provide the utmost in sensitivity, selec-
tivity, etc.

Rap1o NEWS’ laboratory is giving thought
to this problem at this time and it is be-
lieved that within the next few months
complete constructional descriptions on two
or three receivers of this type will be pre-
sented to our readers. One of these re-
ceivers which is now being constructed in
the experimental stage will employ five
tubes in a simple superheterodyne circuit
which will be unique in that by throwing
a switch to one side, the receiver becomes
a high-fidelity job of moderate sensitivity
and moderate selectivity, excellently suited
for high-quality reception of local stations.
When the switch is thrown to the other
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side, sensitivity will be tremendously in-
creased and the selectivity will be in-
creased to the point of side-band cutting,
thus providing an excellent outfit for DX
work.

Another receiver which is being tenta-
tively planned will probably include ten
tubes. Little can be said about this now
because it is not considered advisable to
event hint at the novelties to be incor-
porated until they have been definitely
tried out and have proven successful.
This receiver will be a radical change over
existing models and will provide, if plans
carry out as anticipated, a degree of sensi-
tivity and selectivity heretofore unheard
of except perhaps in a few commercial relay
and code installations.

It is felt that many readers will be in-
terested in knowing of the above circum-
stances and will look forward with inter-
est to these developments.

Attractive DX Installation

The installation pictured here shows one
of the receivers employed at the New York
City Official Listening Post. It shows an
excellent example of how a little ingenuity
may be applied in adapting a radio set to
its surroundings. The receiver employed
is a Scott twelve-tube model, nine of these
tubes being included in the tuner chassis
and the other three in the power pack,
which is a separate unit.

The bookcase in which the equipment is
mounted was especially designed and con-
structed for the purpose, allowing space
for a large celotex baffle. The receiver it-
self, mounted in the upper compartment,
rests on thick sponge-rubber kneeling
pads, such as are obtainable in any 5- and
10-cent store. This provides mechanical
insulation so that even when the loud-
speaker is operating at full blast, little if
any vibration is transferred to the tuner.
The Jensen auditorium type speaker is
mounted on a stand on the base of the
baffle assembly. This is necessary because
this speaker weighs approximately 40
pounds and therefore cannot be safely
supported on the baffle itself. This stand
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is made high enough to allow space un-
derneath for the power pack.

In this particular installation, where it
was necessary to stand the bookcase with
its back within about 5 inches of the wall,
special precautions were necessary if bad
cavity resonances were to be avoided.
Experiments were conducted to determine
just how much doctoring was required.
First a mat of hair-felt about 4 feet square
was suspended between the rear of the
loudspeaker compartment and the wall.
Then the entire loudspeaker compartment
wuas lined with acousti-celotex. This dead-
cned the installation too much and about
the right conditions were obtained by re-
moving the large hair-felt pad.

The eight compartments for books are
provided with backs, but the compart-
ments in which the receiver and loud-
speaker are housed are left open at the
rear. The loudspeaker and baffle assem-
bly is solidly constructed so that access can
be obtained to either the speaker or power
pack by sliding the whole assembly out
of the bookcase from the front.

One advantage this type of cabinet has
over the ordinary radio cabinet is that the
books on the shelves help to increase the
overall weight and thus aid in the elimi-
nation of undesirable resonance charac-
teristics.

Detailed dimensions are not given here,
as these will naturally vary with every
different installation. Anyone desiring to
make a similar layout can readily adapt
this idea to his own requircments.

Undoubtedly many readers of this de-
partment have special installations. The
editor will be glad to receive photographs
and descriptive material on these so that
good ideas can be passed along to other
rcaders who may contemplate changing
their present installations for new ones that
are more sightly, acoustically better or
more effective from the standpoint of re-
ception.

Newest Canadian List

The following is the list of broadcasting
stations of Canada, corrected to Septem-
ber 1st, 1934, as supplied by the Canadian
Radio Broadcast Commission.

Freq. Call Location Power
540 CJRM Belleplaine, Sask. 1000
550 CIFNB Fredericton, N. B. 500
580 CKUA Edmonton, Alta. 500
CHRC Quebee, Que. 100
CKCL Toronto, Ont. 100
600 CJOR Sea Island, B. C. 500
CFCO Chatham, Ont. 100
CFCF Montreal, Que. 500
630 CKOV Kelowna, B. C. 100
CJIGX Yorkton, Sask. 500
CFCY Charlottetown P. E. L. 500
690 CJCJ Calgary, Alta. 100
CFRB Twp. of King, Ont. 10000
730  CJCA Oliver, Alta. 500
CFPL London, Ont. 100
CKAC St. Hyacinthe, Que. 5000
780 CHWEK  Chilliwack, B. C. 100
840  CFQC Saskatoon. Sask. 1000

FEDERAL COMMUNICATIONS COMMISSION

Seated, left to right, G. H. Payne, I. Stewart, T. H. Brown, E. O. Sykes, Chairman,
P. d. Walker, N. S. Case and H. Gary. Standing, P. Spearman, General Counsel,

Il. L. Pettey. Secretary and Dr. C. B. Jolliffee,

Chief Engineer

CRCT Bowmanville, Ont. 5000
880 CFJC Kamloops, B. C. 100
CRCO Hawthorne, Ont. 1000
830 CJIC Bault Ste. Marie, Ont. 100D
910 CJAT Trail, B. C. 250
CRCM La Prame, Que. 5000
930 CFaC Calgary, Aita. 100
CKPR Port Arthur, Ont. 50
CFCH North Bay, Ont. 100
CKPC Brantford, Ont. 100
CFLC Prescots, Ont. 100
CHNS Halifax, N. 8. . 500
950 CRCS Chicoutimi, Que. 100
960 CKY Winnipeg, Man. 15000
1010 CKCD Vancouver, B. C. 100
CEWX  Vancouver, B. C. 100
CHWC Pilot Butte Sask. 500
CKCK Regina, Sask. 500
CHML  Mount Hamilton, Ont. 50
CKCO Boom Island, Que. 100
CKIC Wolfville, N. 8. 50
1030 CFCN Strathmore, Alta. 10000
CKLW Sandwich South Twp., Esgex
County, Ont. 5000
1050 CRCK Charlesbourg, Que. 1000
1100 CRCV Lulu Island, B. C. 1000
1120 CKOC Fruitland, Ont. 1000D
500N
CHLP Montreal, Que. 100
CHSJ Saint John, N. B. 100
1200 CHAB Moose Jaw, Sask. 100
CETB Port Dalhousie, Oat. 100
1210 CKBI Prince Albert, Sask. 100
CKMC  Cobalt, Ont. 50
CKCH Hull, Que. 100
CHNC New Carlisle, Que. 100
1230 CJOC Lethbridge, Alta. | 100
1240 CJCB Svdney, N. 8. 1000
1260 CFTP Edmonton, Alta. 100
1310 CJKL Kirkland Lake, Ont. 100
CKCV Quebee, Que. 50
CJLS Yarmouth, N. 8. 100
CHCK Charlottetown, P. E. L. 50
1370 CKCW  Moncton, N. B. 100
1390 CJRC Middlechurch. Man. 100
1410 CKFC Vancouver, B. C. 50
CKMO  Vaneouver. B. C. 100
1420 CKGB Timmins, Ont. 100
CKNC Toronto, Ont. 100
1450 CFCT Victoria, B. C. 50
VKX Brandon, Marn. 500
1500 CHGS Summerside, P. E. 1. 50
1510 CKCR Waterloo, Ont. 100
CTRC Kingston, Ont. 100
6150 CJRO Middlechurch, Man. 2000
11720 CJRX Middlechurch, Man. 2000

Antenna Tuner—Wave Trap

Edwin Hoover of Pittsburgh, Pa., sends
in the circuit of an interesting arrange-
ment he has for tuning the antenna. This
circuit is shown in Figure 1. When the switch
is thrown to the left, the variometer and
variable condenser are connected in series
between the antenna and the antenna bind-
ing post of the recciver and thus serve
to tune the antenna for maximum effi-
ciency. When he is troubled by interfer-
ence from powerful locals, however, he can
convert the antenna tuner into a wave trap
by simply throwing the switch to the right.
This shunts the variable condenser across
the variometer and effectively eliminates
the undesirable station when tuned to the
frequency of that station. The variometer
employed by Mr. Hoover is one of the
old-time wood-block affairs. These are no
longer generally available and for those
who have difficulty in obtaining such a
device, the modern counterpart will be
found in a verv compact bakelite-case va-
riometer put out by General Radio.

Mr. Hoover also uses a home-made line
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filter to prevent noise from coming in over
the a.c. lines. The details and connections

of this filter are shown in Figure 2. A fil-
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ter of this kind is most efiective if com-
pletely enclosed within a metal box; other-
wise it is found in many cases that the
noise is blocked by the filter but in turn
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is radiated from the chokes, with the result
that it is picked up by the antenna and is
heard in the recciver just as if no flter
were present. The metal case should, of
course, be grounded.

U. S. Station Changes

The following changes were authorized
by the Federal Communications Commis-
sion (formerly the Federal Radio Com-
mission) during the month of July.

Abbreviations employed are: Mod,,
modification; spec., special; CP con-
struction permit; temp., temporary; ext,
extension; LS, local sunset; exp., experi-
mental; auth., authority; ltd., limited;
unltd., unlimited; eqgpt., equipment.

Call Change

WNBX Granted license to increase power

Springfield, Vt. from 250 to 500 w. 1260 ke., day-
time hours.

WATR Granted license covering new station,

1190 ke. 100w. daytime.
Granted license covering new staiion,
740 ke. 250 w. daytime,

Waterbury, Conn.
KTBR

Modesto, Cal.

WTBO Granted freq. ehange from 1420 to
Cumberland, Md. 800 k.c and hours from Unltd. to
Daytime.

WCAX

Granted Mod. of Lic. to change
Burlington, Vt. i

specified hours from: Daily exe.
Sunday 12 noon to 1:30 p.m.;
Mon., Wed. & Fri. 6 to 9 pm.
To: Daily, exe. Sunday 12 noon to

(Continued on page 252)
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HE advantage of high voltages

on the performance of vacuum

tubes has always been recognized
but with the advent of the midget uni-
versal a.c.-d.c. receivers the plate volt-
ages available have been limited to a
value approximating that of the voltage
supplied by the line. Now, however,
with the introduction of the 25Z5 volt-
age-doubler rectifier tube this type of
receiver can be designed to operate at
higher voltages when plugged into an
a.c. line although it still has to fall back
on low voltages when operated from the
d.c. line.

The author has designed a 4-tube re-
ceiver to take advantage of the good
features of this new rectifier tube. The
receiver operates on 110- volts, either
a.c. or d.c., line supply. By means of a
switch the rectifier can be used either as
a voltage doubler or as a regular half-
wave rectifier. In one position of the
switch the plate voltage is approximately
equal to that of the line and it can be
used this way on either a.c. or d.c. supply.
With the switch in the other position
and the receiver plugged into an a.c
line the voltage doubling feature is em-
ployed and a wvoltage approximately
double that of the line is available.

As a result this compact receiver, as
described in this article provides excep-
tional results in the way of sensitivity
and volume on weak signals when using
the voltage-doubler feature. When used
on either a.c. or d.c. and the switch in
its normal half-wave rectifier position
the receiver functions in the manner of
a high-grade universal set, comparable
with the best of the “compacts” now
available on the market. '

The schematic circuit diagram is
shown in Figure 1. From this it is seen
that the tubes employed are right up to
the minute. The 6C6 tube employed as
the detector is probably the most sensi-
tive detector available today while the
type 78 tube employed in the single

r.f. stage is not only. capable of ex- -

tremely high amplification but is of the
super-control type and- can therefore
handle both large and small signals with
minimum distortion. The type 43 tube

employed in the audio-frequency ampli- .

fier stage is too well known to require
discussion here. It provides a voltage
step-up of between 50 and .75 and is
capable of handling 2 watts without
overloading.

The r.f. stage has a band selector
coil, L1, in the grid circuit of the 78
tube. The resonant sections of this coil
are tuned by means of the two sections
of the three-gang variable air condenser,

Rapio NEws roRr Ocroser, 1934

HOW TO BUILD

A Unique

A.C.-D.C. MIDGET

The author presents complete constructional

data on an a.c.-d.c. midget receiver which

employs voltage doubling on a.c. line opera-
tion, permitting a greater power output

George Day

C; the coil L1 is designed to have a
peak around 3550 kc. The band-pass
filter due to the combination of L1 and
C afford a more uniform selectivity
throughout the broadcast range.

The plate section of the r.f. stage com-
prises an interstage high-gain r.f. coil
which feeds into the type 6C6 detector.
This tube is self-biased by means of a

15,000-ohm resistor R3, shunted by
a 10-mfd. tubular electrolytic con-
denser C4. All the suppressors are

strapped to the corresponding cathodes
at the sockets except in the case of the
43 power tube where the suppressor is
internally connected to the cathode. A
high grade mica condenser, C5, is used
in the plate circuit of the detector to
bypass the r.f. currents.

Neither the 78 tube nor the coils L1,
L2 are shielded. However it is advis-
able to shield the detector tube. The
structure of the screen grid of this tube
necessitates this shielding.

The power stage is resistance-coupled
to the preceding stage. The plate re-
sistor of the 6C6 tube has been sec-
tionalized for filtering purposes; the
junction of R5 and RS is connected to
ground through a tubular paper con-
dénser, C7. The grid resistor of the
43 tube R9, in conjunction with the

coupling condenser C6, affords a maxi-
mum input to the power stage. The
43 tube is biased by means of resistcr
R7, shunted by a 25 mfd. tubular elec-
trolytic condenser C8. The combina-
tion of the values selected gives a flat
response to the audio-frequency recep-
tion, thus providing good quality and
no undue cutting of the side bands.

A 0.006 mid. tubular condenser is
used to improve the quality of the
speaker reproduction.

The 43 tube is capable of delivering
2 watts power output, with 135 volts
impressed on 1its plate and screen
and a negative grid bias of 20 volts.
However, with the voltage doubling cir-
cuit in this receiver these voltages were
measured as 172 for the plate and screen
and 28 volts negative bias on the grid.
With these values the tube is capable of
giving probably 3 watts output or more if
a 28-volt signal is impressed on its grid.

When high voltage is impressed on a
type 43 tube, a violet glow is noticeable
around the inside surface of the glass
bulb. This glow changes with the in-
tensity of the signal and may at times
become quite brilliant. It has abso-
lutely no effect on the operation of the
receiver. In fact, tubes with this
characteristic are particularly good as
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regards gas content. In order not to
confuse this glow with that caused by
gaseous tubes, a sure test can be made
by moving a magnet around near the
tube. If the glow shifts as the magnet
is moved the tube is a good one.

The volume is controlled by chang-
ing the bias of the 78 tube. The heaters
of the four tubes are connected in
series; the sequence of connections
should be as shown as this arrangement
was found to give a minimum amount
of hum. The line voltage is reduced to
the correct filament wvoltage value by
means of R9.

The 25Z5 tube was originally designed
for voltage doubling. However, the un-
fortunate experiences as to its low in-
verse voltage has discouraged many
radio engineers from voltage-doubling
circuits. Outside of this, the fact that
voltage doubling circuits are only practi-
cal for a.c. lines was another drawback.

To overcome the first obstacle it is
desirable that C11, C12 have a small
power factor; i.c., less than 0.1 milliam-
pere per microfarad. The excessive
drain due to a poor power factor will
tend to break down one of the cathodes
of the 2575 tubes or perhaps both of
them. This will render the 257235 un-
suitable for wvoltage doubling circuits.
If the dry electrolytic condensers have
had a long shelf life, it is necessary that
they be formed again.

The second difficulty not present in
Universal receivers, where a reversal of
the plug would render the set operative
on d.c. voltages, can be overcome by
mechanical switching. In the schematic
circuit it 1s seen that by utilization of
tumbler switches S1 and S2 the circuit
can be either a voltage doubler circuit
or a Universal half-wave rectifier circuit.
In the latter case the set will operate on
direct current if the plug is inserted
with proper line polarity on the two
strapped plates of the 2575 tube.

It is very important that in chang-
ing from d.c. to a.c. light lines to turn
off the line switch before setting tumbler
switches S1 and S2 at the required po-
sition. Otherwise there will be a heavy
drain through the 2573 tube which will
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damage the tube permanently. So, for
the sake of safety, always set S1 and
S2 at proper positions before turning
on the power.

How sensitive this set is may be ap-
preciated from the fact that with only
25 feet of aerial and no ground connec-
tion (S1 and S2 set on a.c. position)
distant stations such as WTAM, Cleve-
land were heard with good volume in a
location in New York. The receiver
chassis is one of the smallest found on
the market; its dimensions are 9 inches
by 4% inches by 1%% inches high.

To obtain a maximum output from
this receiver, however, the author recom-
mends the use of an outdoor aerial 60 ft.
in length. With an aerial of this size
the probable output of this receiver
when operating on a.c. light lines is on
the order of 3 watts. This latter value
will answer the demand of any house-
hold.
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Considering the results obtained and
the low construction expenses, this re-
ceiver (in saving an additional stage due
to the voltage doubling circuit) should
prove to be an additional source of in-
come to custom set builders.

Construction Data

Specifications for cutting and drilling
the chassis are shown in Figure 2. Any
equivalent layout chassis will answer the
purpose. If this is not available, an
Electralloy (radio metal) 16 gauge
piece 9 inches by 814 inches will suffice.
Before bending the piece along lines
5/16 inches and 1Y inches from both
sides as illustrated in the mechanical
layout diagram, it is necessary to cut,
with a cold chisel, an opening for
mounting the speaker. In the case of
the Beaudette speaker. the space shown
by the mechanical layout diagram was
found satisfactoryv. However, for a
different manufacturer’s speaker, a differ-
ent cut may be necessary. The speaker
is mounted on two 134 inch studs and
fastened to the chassis by means of
8-32 machine screws and nuts.

The three-gang variable air condenser
C is placed on the extreme right and
the proper holes necessary for mount-
ing are indicated in the mechanical lay-
out diagram. The volume control, R,
is located at the extreme left. An L-
shaped bracket provides the necessary
mounting for it.

The high gain unshielded interstage
coil L2 is mounted on top of the chassis
between 6C6 tube and the 78 r.f. tube.
This interstage coil as recommended in
the list of parts is RFB No. 4 interstage
coil of General Manufacturing Co. of
Chicago. However, in this case, as well
as in any other, electrically equivalent
parts from other reputable manufac-
turers can easily be substituted. A large
hole underneath this interstage coil pro-
vides a conduit to the leads. (See
Figure 2)

The pre- (Continued on page 261)
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PIONEERS

Official Rabio News Listen-
ing Post Observers

USTED below by States are
the Official Rapio News
Short-Wave Listening Post Ob-
servers who are serving con-
scientiously in logging stations
for the DX Corner.

United States of America:

Alabama, J. E. Brooks; Cali-
fornia, E. G. DeHaven, C. H.
Canning, E. S. Allen, A. E. Ber-
ger, Ralph Leavitt, George C.
Sholin; Arkansas, Don Pryor;
Colorado, Wm. J. Vette, F. Erich
Bruhn; Florida, E. M. Law,
James F. Dechert; Georgia,
James L. Davis, Arm-
strong, Guy R. Bigbee, John
McCarley; Idaho, Bernard D.
Starr, Lawrence Swenson; Illi-
nois, Phillip Simmons, E. Berge-
man, Robert L. Weber, Floyd
Waters; Indiana, Freeman C.
Balph; J. R. Flannigan; Iowa,
J. Harold Lindblom; Kansas,
C. W. Bourne, Wm. Schu-
macher; Kentucky, Wm. A.
McAlister, George Krebs; Maine,
R. I. Keeler; Maryland, Howard
Adams, Jr, James W. Smith,
J. F. Fritsch; Massachusetts,
Armand A. Boussy., J. Walter
Bunnell, Harold K. Miller, Don-
ald Smith, Elmer F. Orne,
Arthur Hamilton, Roy Sanders;
Michigan, Stewart R. Ruple;
Minnesota, Dr. G. W. Twomey,
M. Mickelson; Mississippi, Dr.
J. P. Watson, Mrs. L. R. Led-
better; Missouri, C. H. Long;
Montana, Henry Dobrovalny;
Nebraska, P. H. Clute, G. \W.
Renish, Jr., Harold Hansen;
New Hampshire, P. C. Atwood,
A. J. Mannix; New Jersey,
William Dixon, R. H. Schiller,
William F. Buhl; New Mexico,
G. K. Harrison: New VYork,
Capt. Horace I.. Hall, S. G. Tay-
lor, John M. Borst, Wm. C. Dorf,
R. Wright, I. H. Kattell, Donald
E. Bame, Albert J. Leonhardt,
H. S. Bradley; Nevada, Don H.
Townsend, Jr.; North Carolina,
H. O. Murdoch, Jr, W. C.
Couch, E. Payson Mallard;
North Dakota, Dr. F. C. Nae-
geli; Ohio, Oker Radio & Elec-
tric Shop, R. W. Evans, C. H.
Skatzes, Donald W. Shields,
Albert E. Emerson, Samuel ]J.
Emerson, Clarence D. Hall;
Oklahoma, H. L. Pribble, Rob-
ert Woods; Pennsylvania, Ed-
ward C. Lips, K. A. Staats, C.
T. Sheaks, George Lilley, John
A. Leininger, F. L. Stitzinger,
Hen F. Polm, Chas. Nick; South
Carolina, Edw. F. Bahan; Ten-
nessee, Charles D. Moss, Adrian
Smith; Texas, Heinie Johnson;

Bryan Scott. John Stewart;
Utah, Harold D. Nordeen;
Vermont, Joseph M. Kelley,

Eddie H. Davenport; Virginia,
Gordon L. Rich, G. Hampton
Allison, D. W. Parsons; Wash-
ington, A. D. Golden, Glenn E.
Dubbe, Chas. G. Payne; West
Virginia, Kenneth Boord, R. E.
Sumner; Wisconsin, Willard M.
Hardell, Walter A. Jasiorkowski.

'S. W. TIME SCHEDULE

LAURENCE M. Cockapay

HE 19th installment of the DX

Corner for Short Waves features a
“World Short-Wave Time-Table” for 24-
hour use all over the world. The list
starts at 08 G.M.T. which is 3 am.
ES.T, and runs through 07 G.M.T., or
2 a.m. ES.T, right around the clock.
The Time-Table contains a list of short-
wave stations, logged during the last
month in the RaApio NEws Westchester
Listening Post, as well as at other Ofh-
cial Rapio NEws Short-Wave Listening
Posts throughout the world. It provides
an hour-to-hour guide for short-wave
fans whether experienced or inexperi-
enced. The Time-Table also contains a
list of station locations and gives Wave-

length, Call Letters, Frequency and
Location.
Listening Post Observers
Wanted!

We are especially desirous of locating
reliable listening post observers in the fol-
lowing remaining states in the United
States of America. Any one feeling that
they would like to undertake this work and
that they have the necessary qualifications
and interest in Short Waves to be able to
log stations for us accurately, should make
their application for appointment imme-
diately, sending in at the same time a
sample log, made at their receiving appa-
ratus: Arizona, Connecticut, District of
Columbia, Louisiana, Oregon, Rhode
Island, South Dakota, Wyoming.

We also want to locate reliable listening
posts in the following countries outside of
the United States: Alaska, Algeria, Ar-
gentina, Austria, Belgium, Bolivia,

THREE THOROUGHBREDS

Mr. Baadsgaard of Ponoka, Canada,
seated at his "Marconiphone” along-
side of his Steinway “Grand” tawo
thoroughbred musical instruments

owned by a thoroughbred short-iave

fan. Mr. Baadsgaard alse has some

thoroughbred police dogs zchich ave
pictured in an earlier issue
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Canary Islands, Central America, Co-
lombia, Czechoslovakia, Denmark, East
Indies, Ecuador, Egypt, Finland, Ger-
many, Greece, Holland, Hungary, Irish
Free State, Italy, Java, Japan, Malay
State, Manchuria, Norway, Paraguay,
Portugal, Poland, Siberia, Spain,
Sweden, U. S. S. R.

All applications should be accompanied
with a statement as to qualifications, the
kind of receiving set used, antenna, etc.,
and a sample log. Appointments will be
made as the individual cases are considered
and passed upon by the Editor.

Afhliated DX Clubs

The policy of the Editor of this depart-
ment is to expand its activity and useful-
ness to include news of value to all short-
wave listeners. With this policy in mind
we are inviting reliable DX clubs to be-
come affiliated with the Short-Wave DX
Corner, as associate members, to act as
advisers on short-wave activities in pro-
moting short-wave popularity and recep-
tion efficiency. The first Association to
become thus affiliated, as an associate
member, is the Society of Wireless Pio-
neers, of Bloomington, Minneapolis, Minn.;
President, Charles A. Morrison; Vice Presi-
dent, M. Mickelson. Beginning next month
we will also run Club News and Announce-
ments for the various Associate Member
Societies.

The Denton Trophy Winners

According to the recent announcement
of the Examining Committee of the Denton
Trophy Contest for the year 1933-1934,
Rapto News listeners and Short-Wave
Listening Post Observers have taken high
honors. The First Prize, which is the
Trophy cup, shown some months ago on
the cover of Rapio NEws, was won by
M:r. H. S. Bradley of Hamilton, New Vork.
The Second Prize, a silver medal, goes to

. Raymond M. Marti of Puerto Rico. The

Third Prize, also a silver medal, goes to
Mr. C. H. Armstrong of Atlanta, Georgia.
The next three contestants in line were
Mr. F. L. Stitzinger of Erie, Pennsylvania,
Mr. J. B. Hines of Yonkers, New York,
and Mr. Arthur Lunn of Maplewood, New
Jersey, in the order mentioned. Thus,
Rapro News readers and Official Observers
place First, Third and Fourth in this
world-wide competition for short-wave re-
ceiving honors. The Editors are gratified
at this fine standing as it denotes the qual-
ity of our listening posts. Congratulations
Fellows!

Reception Conditions This
Month

O.RNSWLPOs report very peculiar
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THE RUYSSELEDE TRANSMITTER IN ACTION
This is the Belgian station ORK, transmitting on 10330 ke., using a power of 9 kuw.

and approximately 60% modulation.

The Marconi system of modulation is

employed

reception conditions for the past month.
After the Australian stations shut down in
the carly morning hours it seemed as
though one might have shut off the short-
wave set until late afternoon. The 19
meters was not as good this month and
the 25-meter band was not really good
until Jate afternoon and evening. The
31-meter band has shown considerable
improvement as has also the 48-meter band
although the latter has been quite noisy.
Listeners throughout the world reported
that stations W3XAL, W2XAD, W2XAF
and W2XT have been the best and most
consistent Americans.

Outstanding Short-Wave
Reception Features

The outstanding regular S.W. features in
America as voted by our Listening Posts
seem to be still favoring DJD and FYA
with EAQ a good third, (although their
modulation is not all that it should be).
South American stations have been in-
creasing in popularity with the “mystery”
station on 31.58 meters winning the prize
(we believe it is PRBA at Rio de Janeiro).
An increasing number of reports came in
regarding the popularity of the Japanese
broadcasts. Probably the most exciting
and dramatic short-wave episode was the
flight of the stratosphere balloon.

Listening Post Observers and
Other Fans, Please Note!

Listed below is this month’s partial in-
formatien regarding short-wave stations
heard and reported by our World-Wide
Listening Posts. Can you supply actual
Time-Schedules, actual Wavelengths, cor-
rect Frequencies and any other informa-
tion regarding them? There are some hard
ones to pull in, here, so get busy and try
your skill in logging these stations and get-
ting correct information about them. When
you are satisfied you are correct, send
this information in to the Editor. The
list follows:

PRBA, The National Radio Press, Rio
de Janeiro, 31.58 meters heard with great
signal strength in many Listening Posts.
Definite schedule not known,

KIO heard on 25.6 meters.

El PRADO, Riobamba, reported many
times on 15430 kc. or about 194 meters,
has new call letters, HC1FG (hecard Sun-
days).

Reported on 3145 meters, 6:45 to 8
pm., EST, a station announcing as Ber-
Jin (experimental) with the same program
as DJA.

PRAS8 reported on 6057 kc. also re-
ported on slightly lower frequency.

VUB variously reported around 31
meters. (We believe the correct frequency

31.36 meters, 414 kw., 16 to 17:30 G.M.T.
Station belicved to be at Kirkee, near
Bombay. VUB, by the way, is a long-
wave station call.)

YBG, Medan, Sumatra, reported on
28.8 meters.

Salisbury, Southern Rhodesia, South
Africa. An experimental station reported
on 80 meters and also on 50 meters.
Broadcasts at 18.15 G.M.T.

Those Japanese ‘‘ghost” stations re-
ported variously as JVH, on 27.5 approxi-
mately, broadcasting to Holland. Other
Japs are JVT, JVF, JHO, JVN, J1AA
(11750 kc.,, 6 to 7 am. ES.T.), JVH
(10800 kc., 3 to 6 a.m,, testing with PHI),
JVI (reported at Nagasaki).

I3RO reported on 70 meters.

XAM reported on 26.8 meters.

VE3ME has been reported as an amateur
on 75 meters playing music at Simcoe,
Ontario.

ORP, Ruysselede, 22.75 meters, 9:30 am,,
’phone Belgian Congo, also reported from
1to 3 EST.

‘W10XDA, Schooner Morrissey, reported
working amateurs on 20 meters (Captain
Bartlett’s expedition).

LAIG, Oslo, Norway, heard Saturday
and Sunday afternoons on the 20-meter
band, playing phonograph records. (An
amatecur station.)

H]JB, reported on 14.96 megacycles.

(Continued on page 229)

OBSERVER FOR ALABAMA

This is The Listening Post of J. E.
Brooks, of Montgomery, Alabama.
On the right is an antenna tuner,
connected to a short-wwave conwvertor,
with a broadcast receiver, next. On
the left is another conwertor and a
“phone” output unit

o e
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PIONEERS

Official Rapto News Listen-
ing Post Observers

ESTED below by countries
are the Official Rabto Nrews
Short-Wave Listening Post Ob-
servers who are serving con-
scientiously in logging stations
for the DX Corner:

Australia, C. N. R. Richard-
son, C. Arthur Matthews, A. H
Garth.

Brazil, W. W. Enete, Louis
Rogers Gray.

British Guiana, E. S. Chris-
tiani, Jr.

British West Indies, E. G.
Derrick, Edela Rosa.

Canada, Douglas Wood, Jack
Bews, H. Fraser, Robert
Edkins, Charles Eugene Roy,
J. T. Atkinson.

Chile, Jorge Izquierdo.

China, Baron P.D.N. von
Hoyningen-Huene.

Cuba, Frank H. Kyda.

England, Kenneth Judd, C. L.
Wright, John J. Maling, Alan
Barber, Donald Burns, L. H.
Plunkett-Checkemian, L. H. Col-
burn, Norman C. Smith and
John Parkinson, Norman Nut-
tall, L. C. Styles, Frederick W.
Gunn, R. Lawton, R. Stevens,
W. P. Kempster, R. S. Houghton.

France, J. C. Meillon, Jr.

Honduras, R. Wilder Tatum.

Hawaii, O. F. Sternemann.

India, D. R. D. Wadia.

Japan, Masall Satow.

Mexico, Felipe L. Saldana.

New Zealand, Dr. G. Camp-
bell MacDiarnud, Kenneth H.
Moffatt.

Philippine Islands, Victorino
Leonen.

Scotland, Duncan T. Donald-
somn.

South Africa, C. McCormick,
Mike Kruger.

Switzerland, E. J. de Lopez,
Dr. Max Hausdorff.

Venezuela, Francisco Fossa
Anderson.

Applications for Official Ob-
servers in the remaining coun-
tries should be sent in imme-
diately to the DX Corner. Lis-
teners outside of the United
States who feel that they would
like to serve in this capacity are
hercby requested to file their ap-
plications as soon as possible be-
fore final appointments are made.
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WAVE TIME TABLE
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Ravio News ror OctoBER, 1934

48.5 TGW 6180 Guatemala City
48.7+ CJRO 6150 Winnipeg, Manitoba
48.7 YV3RC 6150 Caracas, Venezuela
48.7 VEICL 6150 Winnipeg, Man.
488+ WSXK 6140 Pittsburgh. Pa,
4894+ ZGE 6130 Kuala Lumpur,

F. M. S.
489+ ZTJ 6122 Johannesburg, Africa
49.9 W2XE 6120 New York. N. Y.
49.04+ YV2RC 6112 Caracas, Ven.
49.0+- VIE9HX 6110 Ialifax, N. S.
490+ VUC 6109 Calcutta, India
49.14+ W3INAL 6100 Bound Brook, N. J.
49.14+ WOXF 6100 Chicago, IlL
49.2 VEOGW 6095 Bowmanville, Can.
49.3+ CP5 6080 La Paz, Bolivia
49.34 WOXAA 6080 Chicago, IlL
49.34 OER2 6072 Vienna, Austria
49.34+ VEOCS 6070 Vancouver, B. C.
49.34+ YV3RMO 6070 Maracaibo, Venez.
49,44+ VQILO 6060 Nairobi, Kenya, Afr.

49.44 WSEXAL 6060 Cincinnati, Ohio
4944 W3INAU 6060 Philadelphia, Pa.

4944+ OXNY 6060 Skamlebaek, Den.
49.54+ GSA 6050 Daventry, England
49.6+ W4XB 6040 Miami, Fla.

49.8 DJC 6020 Zecsen, Germany
49.8 CON 6020 Macao, China
498+ ZHI 6012 Singapore, Malaya
4984+ COC 6010 Havana, Cuba
4984+ XEBT 6010 Mexico City, Mex.
49,94+ VEODN 6005 Montreal, Quebec
499+ HIX 6000 San Domingo, D. R.
4994+ RV39 6000 Moscow, U. S. S. R.
50.1 Y354RC 5984 Caracas, Venezuela
50.1 TGX 5984 El Liberal, Guatemala
50.2+ HV] 5969 Vatican City

50.4 HJ2ABA 5880 Tunja, Colombia
50.6+ HJ4ABE 5860 Medellin, Colombia
51.44+ 11J2ABC 5824 Cu Cuta, Colombia

52.94+ XOQAJ 5660 Shanghai, China

69.4 GO6RX 4320 Rugby, England

70.2 RV15 4273 Khabarovsk, Siberia

73.0 HCJB 4107 Quito, Ecuador

80.0 CTICT 3750 Lisbon, Port gal

84.6+ CR7AA 3543 Lourenzo Muarques,
Mozambique

The DX Corner
(Short Waves)

(Continued from page 223)

RKI, Moscow, USSR, heard testing
on 15.04 and 15.12 megacycles from 9 to
10 am., EST. Also reported on 19.88
meters and one observer reported hearing
the announcer state “15170 kc., and 19.76
meters.”

X A5, Sarabia’s Oceanic plane reported
on 40 meters and on 52 meters (To fly
from Mexico to Spain).

El PRADO reported talking to ama-
teurs on Saturday nights from 9 to 10
p.m.

NAFT, U. S. S. Saratoga reported on
6900 kc.

XENT still reported somewhere between
65 to 70 meters (Station writes that this
is a long-wave station and what is being
heard must be a harmonic.)

VUC, Calcutta, reported on the 49-
meter band.

JIOW

THEY LISTEN TO RADIO IN

¢ . -
UZBEKISTAN, U.S.S.R.

Uszbekistan peasanis, known as Dehkans, as they gather in the field and listen to
radio and speech-making

OK1MPT, an experimental station at
Prague, reported on 51435 kc.

PMY still reported on 5170 ke. (Band-
oeng, Java).

F1QA reported—shut down indefinitely.

WI10XCW, The Schooner Mary (who-
ever that is) reported as heard testing with
New York.

FZR reported heard.

XGBB, Shanghai, China, reported on
16.8 meters.

£AJ25, Barcelona, Spain, 6000 kc., heard
Saturdays, 3:30 to 4:30 ES.T.

The Australian Transmissions

An official communication from the
Amalgamated Wireless (Australasia) Ltd.,
states that station VK2ZME, Sydney, New
South Wales, transmits on a wavelength
of 31.28 meters, 9590 kc., 20 kw. power,
and will be on the air as shown in this
month’s Time-Table. Station VK3ME,
Melbourne, Victoria, wavelength 31.55
meters, 9510 kc, 5 kw. power, is also
transmitting as per our Time-Schedule.
They also advise that station VKZME in-
tends shortly to tender a portion of their
program in honor of each State in the
United States of America. These pro-
grams will be given to the states, in alpha-

UNUSUAL SITE FOR SUMMER LISTENING POST

Oue of our leading Listening Post Observers, in England, summered at Mullion
and set up a portable Listening Post for logging short-wawe stations for Rapio NEws

www americanradiohistorv com

betical order, to be transmitted at the
peak period for each State’s reception.
They expect these broadcasts to be under
way by the time this publication appears
on the newsstands. Announcements will
be made over VK2ME when arrangements
near completion.

VEIGW Transmissions

An official communication from the
Canadian Radio Broadcasting Commission
states that radio station VESGW of Bow-
manville, Ontario, will be on the air with
the following schedule until at least Octo-
ber 8th: Thursday, Friday and Saturday
from 8 a.m. to 5 p.m., Sunday, 11:30 a.m.
to 8§ p.m. All times ES.T.

HJ3ABD Transmissions

An official communication from station
HJ3ABD at Bogota, Colombia, states that
HJ3ABD is a 50-watt transmitter operat-
ing on 40.5 meters, 7406 kc., daily, from
12 noon until 2 p.m. and from 7 p.m. to
11 pm. On Sundays it is in operation
from 7 to 11 p.m., Colombia time,

XEBT Transmissions

An official communication from Mexico
City states that the short-wave station
XEBT, using a power of 1 kw., will be on
the air from 9 o’clock in the morning to
midnight. The plant is at Huipulco,
Mexico. The frequency is 6010 kec. (499
meters). They further state that they
recognize veri’s which are signed by Sr.
Henry Guerro and by Sr. B. Sancristobal.

WIOXFE Transmissions

An official communication from the Na-
tional Broadcasting Company states that
WOXF, Chicago, is on the air Tuesdays,
Thursdays, Fridays and Saturdays from
4:30 p. m. to 2 am. They state that it
is their understanding that W3XAL is
operating on a schedule not conflicting
with WIXF.

The German and British
Transmissions

Official communications received from
Richsfundfungesellschaft and from the
British Broadcasting Company state that
these transmissions are as shown in this

(Continued on next paged
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Rapio News rFor Ocroser, 1934

WORLD DISTANCE CHART No. 4
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month’s  “World’s Short-Wave Time-
Table” with possible substitutions or alter-
natives,

Two Stations Still Off the Air

We still miss 12RO on the air, which is
reported inoperative while improvements
are being made. Nothing has been heard
of €OC, Cuba, which is reported to have
burned, due to an accidental fire. This
latter station may not be back on the air.
(We are still keeping these two stations’
call letters in our Time-Table in the hope
that they may be back on the air by the
time this Time-Table is printed, or until
we have definite information that they are
off the air permanently —Editor’s note).

THE WORLD DISTANCE MAP FOR
SOUTH AMERICA

Here is the fourth Rapio NEws azimuthal
map, which is for the Northern part of
South America, centered on Bogota.
Measurements can accurately be made
from any spot within the dotted circle to
any other place on earth. Simply have a
ruler conmecting any spot wwithin this
circle to any other location on the map
and refer this distance to the scale in
miles; this awill give the actual distance.
This is the fourth exclusive Rapio Nrws
chart published in this series

wwwW americanradiohistorvy com

Official Report from Ohio

Mr. C. H. Skatzes, Official Observer for
Ohio, reports that Riobamba on 19.4
meters is using the call HC1FG. He states
that the “JY” Japanese stations were for-
merly J1AA and that the “JV” Tokyo
stations report their locations as Nagasaki.
He includes a list of stations and fre-
quencies: JDV, Dairen, 9925.; JIA, Taiko-
hu, 15740 kc.; JIB, Taikohu, 10535 ke.;
JIC, Taikohu, 5890 kc.; JVA, Tokyo,
18910 kc.; JVB, Tokyo, 18240 kc.; JVC,
Tokyo, 19050 ke.; JVD, Tokyo, 15860 ke.;
JVE, Tokyo, 15660 kec.; JVF, Tokyo,
15620 ke.; JVG, Tokyo, 14910 kc.; JVH,
Tokyo, 14540 ke.; JVI, Tokyo, 13560 kec.;

(Continued on page 254)
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SHORT-WAVE STATION LIST

(Giving IV avelength, Frequency, Call, Location and Service)

(Continued from the September issue)
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meters

34.21
34.50

10.57

41.30
41.47
41.60

11.93
41.98
42.71
42.89
42.95
43.04
13.23
43.45
43.52
13.71
43.57

ke.

CNR
HC2JSB

H8J
VLI
VK2ME
DOA
vPD
JYR

SUX
RXC
Pbhv

11J3ABD

WEM-
W2XBJ

HJ4ABB
YV2AM
EARI25

LCL
EARL10
5

WEB
GbhS
KEB
KEL
\VPE

VQL

VRO
VPF
KEN
CFA

WNB
WND
TIGP
WEJ-
W2XBJ
wQO
KBK

KEF
YNTRG

location
Irkutsk, U. S. 8. R.
Scheneetady, N. Y.
Rugby, LnglJnd
Rocky Point, N. Y.
London, Ontario
Ocean Gate, N. J.

Deal,
S. S.'Conto Rosso
S. 8. Rex

S. 8. Conto di Saveia
Khabarovsk, U. 8. 8. R
Ocean Gate, N. J,
Norddeieh, Germany
Porto Alegre, Brazil
Colt:mo, Italy

Europa

Bremen

Berlin

Columbus
Resolute

Cap Polonio
Deutschland
Hamburg

Cap Arcona

New York
Reliance

. Oceana

S.S. Albert Ballin

Rio de Janeiro, Brazil

Moscow, U. 8. §

Manila, P. [.

Bandoeng, Java

Manila, P. 1

Quito, Ecuador

Vienna, Austria

Kimikawa-cho, Chiba Ken,
Japan

Rabat, Morocco

Guayaquil, Ecuador

wwm
w2

BLBBLRNBNRN
ottt n

Bangkok, Siam
Sydney, Australia
Sydney, Australia
Doebentz, Germany
Suva, Fiji lslands
Kemikawa-Cho, Chiba Ken,

J‘lpan

Cairo, ligypt
l’manm ity
Kootwijk, Holland
Geneva, Switzerland
Cartago, Costa Riea
Ste. Assise, France
Kootwijk, Iolland
Bolinas, Calif.
Ste. Assise, France
Vienna, Austria
Irkutsk, U. 8. 8. R.
Dixon, th
D Culif.
Iawaii
Moscow, U. 8. 8. 1
Geneva, Smtzerland
Roeky Point, N. Y.
Bogota, Colombia

Rocky Point, N. Y.
Wellington, N. Z.
Kahuku, Hawaii
Johannesburg, So. Africa
Singapore, Brit. Malaya
Doeberitz, Germany
Tenerife, Canary 1sland

Manizales, Colombia

Maracaibo, Venezuela

Madrid, Spain

Jeloy, Nor“ ay

Madrid, Spain

Madrid, Spain

Rocky Point, N. Y.

Rugby, England

Bolinas, Calif.

Bolinas, Calif.

Labasa, Vanua Levy, Fiji
Islands

Savu Savu, Vanua Levy,
Fiii Istands

Suva, Vili Levy, Fiji Is.

Taveuni, Taveuni, Fiji Is.

Bolinas, Calif.

Drummondville, Que.

Szekesfehervar, Hungary

Lawrenceville, N. J.

Lawrenceville, N. J.

Lawreneeviile, N. J.

San Jose, Costa Riea

Rocky Point, N. Y.
Rocky Point, N. Y.
Manila, P. L.
Bolinas, Calif.
Granada, Nicaragna

Service and schedale

Phone; tests with Moscow

Experimental

Phone to ships

Experimental

Experimental

Experimental

Phone

Phone

Phone

Phone

Broadcast

Phone to ships

Phone to ships

Phone, occasional be.

Phone

Phone

Phone

Phone

Phone

Phone

Phone

Phone

Phone

Phone

Phone

Phoune

Phone

Phone

Phone;
PRAR

Phone

Phone to Dixon, Calif.

Phone

Phone to Calif.

Broadcast

Phone; 5.30-7

also broadecast reluys

P.M., Mo, Thu.

Experimental

Broadeast, Sundays and holidays

Broadenst, 0., Wed., Sat,
811 P.M

Phone

Phone

Tests with England

Phone

Phone

Experimental and relay broadeast

Phone HJP afternoons, wr.
Phone

Broadeast

I’hone

Phol

Phone, AM.-TP.M.

Tests irr.; sends music evenings

Phone

Phone

Phoneto RKI; 6 A.M.-8.15 A M.

I’hone to Hawaii, nights

Phone

Phone to KWO, ¢ P.M.-2 A M.

Phoneto REM; 6 A, M.-8.15 A.M.

Phone

Phone

Broadeast; noon—2 P.M. and
7-11 P.M, duaily; Sun.7-11 P.M,

Tests, irrcgular
Phone to Svduey, mornings

Phone to Caiif., m;_hls
Broadeast: 930 AM.-230 P.M.
Broadecast

Phone

Broadeast: temporarily cloced

will open with increased power
Broadeast
Broadeast
Broadeast
Fxperimental
Broadeast
Phone
Experimental
Phone to New York, nights
Phone
Phore

Experimental

Experimental
Experimental
Experimental
Phone

Phone

Broadeast

Phone to England
Phone to Bermuda
Phone

Braadeast

Tests, irregular
Phone

Phone

Phone
Broadeast

melers
44.85

call
YNLF
DGK

location
Managua, Nicaragua
Nauen, Germany
Maracay. Venezuela

YV
KFZ, KFY Little Ameriea

HC2RL
KNRA

Guay aqml Ecuador
Schooner *‘Seth Parker”

KFY, KFL Little America

F8KR
TGW

XFD
K¥Z, KFY
IAC

Constantine, Algeria
Guatemala Clt)
Mexico City

Littie America
Coltana, lt.ll\

Service and schedule

Broadeast
Experimental
Phone

Phone
Broadeast; Sun., Tue.
Phone

Phone
Broadeast
Broadeast
Phone

Phone

Tests, irregular

“El Prado,” Rlobamb a, Ec. Broadeast; Thursdays, 9-11 P.M.
REN Moscow, U. S. 8. | Broadeast
W00 Deal, N. J. Phone
HJIABB  Barranguilla, Colombia Broadeast
VEIBY  Londen, Ontario Broadeast
W3XL Bound Brook, N. J. Experimental
RGX Minsk, U. 8. S.R. Phone
HJ5ABD  Cali, Colombia Broadcast
HCIDR  Quito, Ecuador Broadcast
VE9AP Drummondyville, Que. Broadeast
HIZ Santo Domingo, Dominican
Republic Broadeast
HI-1-A Santingo de Caballeros,
Dominican Republic Broadeast
HJ3ABF  Bogota, Colombia Broadcast
0Cl Lima, Peru Phone
TGW Guatemala City Broadeast
HJ3ABI  Bogota, Colombia Broadcast
CJRO Winnipeg, Mamtoba Broadcast
YV3RC  Caracas, V | Broad
KZRM Manila, P. L. Broadcast
W8XK E. Pittsburgh, Penna. Br:?;(i)ci’s'l'\:l relays KDKA after
2GE Kuala Lumpur, Federated
Malay States Broadcast
LCL Jeloy, Norway Experimental
XETE Mexico City Broadeast; relays XEAL
VE9BA Montreal, Que. Broadcast
ZTJ Johannesburg So. Africa Broadcast
VESHK Halifax, N. 5. Broadcast
W2XE Wayne, N.J. Brgaf)ichast, relays WABC after
M.
PK3AN  Soerabaja, Java Broadeast
YV2RC  Caracas, Venezuela Broadeast
vie Calcutta, India Broadeast
VEYHX  Halifax, N. 8. Broadcast
VEICG Calgary, Alberta Broadcast
W3XAL Bound Brook, N.J. Broadcast; relays WJZ, Mo,
Wed., Sun.
VEUCF Halifax, N. S, Broadeast
WIXF Chieago, 1.} Brondcast; relays WENR, Tu,,
Thu.,, Fri, Sat., 430 P.M.-
2 AM.
VESGW  Bowmany 1llc. Ontario Broadeast
VESBJ St. John, N. B. Broadcast
CPs La Paz, Bolivia Broadeast
WIXAA  Chicago, HlL. Broadcast; relays WCFL
TIRA Cartago, Costa Rica Broadeast
VESEH  Charlottetown, P. E. [ Broadeast
OER2 Vienna, Austria Broadeast
VEICS Vancouver, B. C. RBroadcast
YV5BMO Maracaibo, Venezuela Broadeast
JB Johannesburg, So. Afriea Broadcast
SaJ Motala, Sweden Broadeast
CMC1 Havara, Cuba Broadcast
W8XAL  Cincinnati, Ohio Broadcast; relays WLW
VQ7LO Nairobi, Kenya, Africa Broadeast
ONY Skamlebaek Denmark Broadcast
W3NAU yberu, Penna. Broadcast; relays WCAU
ZL2ZX Wellington, New Zealand  Broadeast
VEYCF Halifax, N. 8 Broadeast
GSA Daventry, England Broadeast
HJ3ABI  Bogota, Colombia Broadeast
WINAL  Boston, Mass. Broadcast
....... Bandoeng, Java Broadeast
W4XB Miami Beach, Florida Broadeast ; relays WIOD
VEICA Calgary, Alberta Broadeast
XEW Mexico City Broadcast
CON Macao, China Phone
DIC Zeczen, Germany Broadcast
ZHI Singapore, Malaya Broadeast
COC Havana, Cuba Broadeast; temporarily closed
XEBT Mexico City Broadeast; relays XEB
VIODR Drummondville, Que. Broadcast
VEYDN Drummondville, Que. Broadcast
VESCU  Calgary, Alberta Broadeast
YV4BSG  Caracas, Venezuela Broadeast
....... Bucharest, Rumania Broadeast
XGOX Nanking, China Broadeast
F1QA Tananarive, Madagasear Broadeast
. ..... St Denis, Isle de Reunion  Broadeast
EAJ23 Barcelona, Spam Broadcast
RV59 Moscow, U. 8. 8 Broadeast
71.37C Christchurch, N. Zea]and Broadeast
HVI Vatican City Broadeast
HJ2ABA  Tunja, Colombia Broadeast
HIX Santo Domingo, Dominican
Republie Broadeast
TGX Guatemala City Broadcast
HJ4ABE  Medellin, Colombia Broadeast
CMB1 Havana, Cuba RBroadeast
XDA Mexico City Tests with Merida
woB Lawrencevi'le, N. Phone
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HE beginning of
German short-
wave broadcasting

goes back to the year E
1929.  Trial transmis-
sions then proved the possibilities of
spanning great distances on the short-
waves. A 20 kw. broadcasting station,
which at first used a simple dipolar
antenna and then a vertical bar antenna,
was placed in service in Zeesen, near
Koenigswusterhausen, on August 26,
1929. Since December 22, 1933, the
German short-wave broadcaster has
utilized four straight antennas for the
following zones: Africa, Eastern Asia,
South America, and North America.
Each of these zones is provided with a
special program.  The broadcasting
hours are arranged so that the particular
zones can tune in at their most oppor-
tune hours of the night. The program
for the first zone of Asia now begins at
about 12:45 pm. middle European
time (M.E.T.), and lasts until 3:45 p.m.
(M.ET.). That coincides with local
time from 7:45 p.m. to 10:45 p.m. in
Shanghai. At about 6:30 p.m. (M.E.T.)
the program for zone 2, Africa, begins
and ends at approximately 10:00 p.m.
(M.E.T.). The African local time coin-
cides with the middle European time.
From 11:00 pm. (M.E.T.) until 2:00
am. (M.E.T.), the broadcast is to zone
3, for South America. These offerings
are audible in South America between
6:00 pm. and 9:00 p.m. The trans-
missions for the remaining zone, North
America, begin at 3:30 a.m. (M.ET.)
and last until 6:00 am. (M.ET.).
This German schedule was officially
installed February 1st, 1934, with a
number of special performances. In

THE ZEESEN TRANSMITTER
One of the 20-kw. Telefunken short-wawve
transmitters ahich is located at Zeesen

near Koenigswusterhausen

GERMAN

" SHORT-WAVE
CANSMISSIONS

W. W. Diefenbach

Our short-wave readers
will be interested in this
interesting story of the
famous “D” station trans-
missions giving detailed in-
formation on their history,
their operating staff, their
method of zoning transmis-
sions, their time schedules.

Rapto News ror OcropEr, 1934

RADIO CENTER, BERLIN

At the left is the broadcasting center in
Berlin, where the programs for German
broadcasting, as well as the German
short-wave broadcasting, are produced.
Insert shows Dr. Kurt Boekmann.

honor of the opening of the South
American antenna array, the ambassa-
dors of Brazil, Argentina, and Mexico
spoke to the listeners of their native
countries. Similar performances were
offered at the opening of the Eastern
Asiatic antenna array as well as the
African antenna.

The manager of the system is Dr.
Kurt von Boekmann, an expert who
formerly supervised the Bavarian broad-
casting station in Munich. The pro-
grams of the system are intended to
portray a picture of the life of modern

Germany to peoples of foreign coun-

tries. The daily current-event
service, offered in German, En-
glish, Spanish, and Portuguese
tongues, comprise an important
part of all the zone programs.
Four trained speakers carry out
this part of the program: Hans
Jiurgen Maraun (German and
English) ; Harold Dietrich, direc-
tor of this service; Horst Cleinow
(German, English, and
Spanish); and Johannes
Schmidt-Hausen (Ger-
man and English). The
characteristic opening of
all programs begins with
a German folksong.
Serious as well as lively music vary
with short lectures, scanty descriptive
monologues and current news. A num-
ber of short lectures are held in foreign
languages. The individual transmissions
are suited to the special prerequisites
of the individual broadcasting zones.
The actual scene of the German
broadcasts is the “Haus des Rundfunks”
in Berlin. The radio house in Berlin
is numbered among the most inter-
esting radio buildings of Europe. The
programs intended for the short waves
are transmitted by land wire through a
new amplifying room of the most

modern construction and thus to the
transmitter at Zeesen. Thereis close co-
operation between this service and the
largest broadcasting companies of for-

www americanradiohistorv-com
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THE LINE AMPLIFIERS
At the right is shown tawo operators con-
trolling sacitching  between the studios
and the iransmitters, as avell as the banks
of line amplifiers, loaders, etc.

eign countries. The programs of the
German transmission are often received
by radio through special receiving cir-
cuits in the respective countries, and
are retransmitted on the broadcasting
networks. It is, therefore, often pos-
sible to reach both the short-wave lis-
tener as well as the regular listeners of
the world. Almost all of the important
political mass meetings of the New
Germany were made accessible to mil-
lions of foreign German listeners, in this
way. Besides these regular program
exchanges, the broadcasting stations of
North and South America as well as
Dutch India tune in on the German
Short-Wave Broadcasting Station when-
ever they like to do so.

As different wavelengths

TR L Z

arc used for the respective
zone-programs, and more
than one transmission must
be made on two different
wave units a second short-
wave station of 20 kw. out-
put was recently added. At
present, the stations work
on the following wave-
lengths: Zone 1 (Asia) Sta-
tion DJB—wavelength
19.73 m., and Station DJA
—waveiength 31.38 m,
Zone 2 (Africa) Station
DJD—wavclength 2551 m.,, DJC—
wavelength 49.83 m., Zone 3 (South
America) Station DJA — wavelength
31.38 m.; Zone 4 (North America)
Station D]JD—wavelength 25.51 m.,
and Station DJC—wavelength 49.83 m.

It is intended to establish another
directed antenna array for the Central
American zone to achieve a complete
coverage of the whole world through the
German system. This new array could
also be used for an Australian zone by
proper adjustment of the individual
dipolars. The broadcast energy also
could be made to radiate not only in the
desired direction, but also in the oppo-
site direction. For this purpose, reflec-
tor-dipolars are arranged behind the

THE STATION’S LINGUISTS

From left to right they are: Hans J.

Maraun (German and Spanish), Har-

old Dietrich (Director), Hoarst Clei-

now (German, English and Spanish),

Johannes Schmidi-Hausen (German
and English)

transmitting dipolars. The former cause
a one-sided concentration of the trans-
mitting energy and can be used for
opposite direction of 180 degrees.
The wavelength, on which the indi-
vidual antenna arrays work, depends
on the season of the year, and also on
the time of day. With approaching
darkness, higher wavelengths are used.
For North American transmissions (for
instance during daylight) one chooses
a wavelength of 25 m.; at night, a

www americanradiohistorv com

wavelength of approxi-
mately 50 m. By using di-
rected antenna arrays there
is a gain of 200 times as
much energy transmitted
to the desired points.

The German Short Wave
Broadcasting Station has
made it its duty to unite
the scattered foreigners
of the whole world into an international
companionship, and thus tighten the ties
between them and Germany. During
the broadcasting, the German short-
wave broadcasting station tells all their
listeners about the accomplishments and
the happenings in Germany in a lively
and interesting manner. The short
waves reach the lonely inhabitant shut
off from the Universe, even in the most
out-of-the-way sections of South Africa,
South America and the Orient. The
short -waves encircle the globe in 1/7
second and, thus, form the most ideal
spot-news medium that one can pos-
sibly imagine.

Day by day, the mail brings the Ger-
man short-wave broadcasting system
stacks of enthusiastic and deeply ap-
preciated letters from listeners in all
parts of the world.

Summer Listening in England
and Germany

LONDON, ENGLAND—The official re-
port of the British Postmaster General
shows that during the month of May 318,-
445 new listeners obtained their licenses,
while 289,832 listeners discontinued their
licenses. This makes an increase of 28,622
listeners for the month of May. In pre-
vious years the number of listeners has al-
ways decreased during the summertime;
England thus shows an increase for this
year and last year. In Germany during
the month of May the number of listeners
decrcased by 38,610. This decrease, how-
ever, is less than that of previous years.

WHERE WAVES ORIGINATE

General wview of the wertical antenna
and the directional antemna for Norih
America
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T seems to be weakness of “travelers”

on the higher frequency ether paths,
to always begin a story with, “I remem-
ber when” Well, readers, this is one
of those ‘‘yarns.” Sea Captains are
notorious tellers of fish stories but this
one is not a fish ‘“tale” but my early
actual experiences in short waves.

N 1929, (should I say “Way back in

1929”?) there were strong rumors that

there was an actual thing as short
waves. Being a dyed-in-the-wool long-
wave DX'’er and having logged and had
verified all but three states in the Union,
I was vastly interested in this “unknown”
that brought the world to a man’s receiver.
I used to go down to the then popular
Radio Row and look around or “window
shop.” Finally I spied a short-wave set
(in kit form, as in those days there was no
such thing as manufactured or laboratory-
tested receivers). Every short-wave set
then was “custom built” because the “cus-
tomer” built it himself. When I saw
this kit I thought to myself, “well, I don’t
know the first thing about technical radio,
so how will I ever get it together? Faint
heart never won fair lady, therefore, if I
wanted a short-wave receiver, it was either
build it myself or be without. To make a
long story short, I bought the kit. T’
never forget; it was four o’clock in the
afternoon when I arrived home with it.
Thank the stars, the diagram was in pic-
ture form. I immediately went to work
on it. At five o’clock the next morning,
after working on it steadily for eleven
hours, I was all ready to DX. I found
that when I connected my outside broad-
cast aerial to it, the receiver let out the
most awful howls ever heard this side of
Hades. After a few hours of trying to
chase the ungodly sounds, I disconnected
the outside antenna and experimented with
an inside one. This proved satisfactory,
but the best aerial was about six or eight
feet of wire hanging over the back of a
chair!

Several days passed before I took cour-
age in my hands and dared turn on my
newly acquired receiver. About three days
later I went at DX'ing with a vengeance.
I tuned and tuned. Nothing. But as I
had the virtue of patience, I was not dis-
mayed. And my dial-twisting was re-
warded. I heard a voice! It sounded
clear but hopelessly far away. Then mu-
sic. I looked at the clock; it was just
about five o’clock in the morning. I
continued to listen. Then I heard some-

thing about this being a program for Ad-
miral Byrd at the South Pole. Then
came the station announcement. VK2ZME,
Sydney, Australia! “It can’t be,” I thought.
Within an hour I had written my letter
to VK2ME, Sydney, Australia. Did I
enclose an International Reply Coupon?
I did not! Never heard of them!

Days passed into weeks, weeks drifted
into months. And one morning I opened
my letter box and there was a card. It
was my first short-wave veri. I still have
it today and it reads, “We confirm your
report of the 28th June, 1929, on the
interception of our station 2ME. We have
no regular transmission schedule as 2ME
is experimental only. This station was de-
signed and built in Australia.”

On this first receiver I never got more
than than one station, and that was
VK2ZME. About three months later I de-
cided to move. When the moving man
arrived and had taken all my things out,
he said, “What is that on the window-
sill?” T said, “Oh, that is a short-wave
receiver.” He said, “What did vou ever
hear on it?” Staring him straight in the
eye, I said, “Australia.” What he thought
I'll never know. Two days after, now
installed in my new home, a knock came
at my door. It was the moving man.
With a sheepish look, he said, “I was
wondering about that short-wave receiver.
Did you really get Australia on it?” Then
I showed him the veri and told him what
I had heard. To my surprise, he said,
“How much do you want for it?” Taken
off my feet, I said, “Only what I paid for
it.” The deal was made and he walked
off the proud owner of a set that had a
reputation of getting Australia and never
anything else.

From then until 1931 I let short waves
alone, mainly because there was so little
information about them, no schedules, etc.
In the early part of 1931 I went “chort-
wave” again. This time I was more cau-
tious. Finally, after much lengthy window
shopping, I purchased a 5-tube regenera-
tive battery-operated receiver. This re-
ceiver I have today. With it I have
covered many thousands of miles and
logged all the continents and have veri-
fied 50 countries. I use superheterodyne
receivers for general reception, but when
I want to “tour the world” my trusty “5-
tuber” is by my side.

Reception in General

Not so long ago short-wave listeners
could “count” on the transmission coming
from 2RO, 254 meters, especially during
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the summer months. But during the warm
weather this year their signals were not
heard at all. They were off the air. Oc-
casionally TRM, 30 meters, the powerful
Italian phone. circuit, did radiate. the “Rad-
dio-Napoli” operas, Mussolini’s speeches and
Balbo’s air flights, but otherwise the trans-
missions from Italy were “out.” Listeners’
missed the saccharine-voiced lady an-
nouncer who has definitely identified her-
self with 2ROQ’s programs. RV59, 50
meters, Moscow, USS.R, terminated
broadcasting on this comparatively high
wavelength and was missed, not because
of program value, but principally because
RV59 was considered by many listeners to
be a fairly “hard catch.” Hearing Moscow
and cold weather seem to go ‘“hand in
hand,” and although during some of our
hottest days RNE, 25 meters, was heard
testing with Rocky Point, we all must ac-
knowledge that RV539 was “the” station
that DX’ers were after. For a period of
over six months, or to be accurate, not
since February 24, was this station heard
by the writer. Some time ago we received
a letter from Miss Inna Marr, informing
us that the 50-meter transmissions would
be abandoned until a later date. Judging
from this, we imagine that RV39 is back
with us this fall and probably will be
heard very well during the cold days. Let
us hope that the code interference that was
one of the reasons many fans did not
“pull in” RV59 will be absent. It is also
hoped that COC, Havana, Cuba, who did
mar Moscow’s programs will #ot be on the
same frequency as they were before they
(COC) were burnt down. There is much
discussion at present whether COC will be
rebuilt again or not. Reception of Ger-
many, the only “foreign local” that con-
tinues to cling to the “roaring” 49-meter
band, fell far below par. But who can-
not say that the Deutschlander’s radiations
on DJD, 25:51 meters, have not been ex-
cellent? Politics and more politics did fill
the ether waves, but very few listeners
tune to foreign stations for the program
value, but for the main reason of com-
paring signal strength of the various sta-
tions. Listeners who dote on symphony
orchestras never would tune to HI1A or
any of the South American stations for
that type of entertainment, but listen to
one of the “big four” locals. Pontoise,
France, transmitting on 25.2 meters from
noon to early evening and then on 25.63
meters until midnight, certainly earned the
title bestowed on her as one of the foreign
locals.

One can readily say that Daventry
transmissions have not been as good as

(Continued on page 257)

HENRY GULERRERO
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Laurence M. Cockaday

AST month I promised a few more
details on installation, adjustment
and operation of the “All-Star”

all-wave receiver, as well as some of the
results obtained in testing it.

After the completed receiver was
brought to the Westchester Listening
Post, it was set up in the following man-
ner: The two leads irom a bipole an-
tenna were altached to the two binding
posts on the rear of the receiver and
the set was grounded at the remaining
binding post to a good low-resistance
ground. A suitable 8-inch dynamic loud-
speaker (with a 2500-ohm field coil and
equipped with an output transformer
for the 2A5 tube) was plugged in
by means of the four-prong plug-and-
socket arrangement. The power plug
was also inscried in the 110-volt, 60-
cycle a.c. lighting line.

During this test I wanted to be sure
that the intermediate-frequency trans-
formers were aligned properly and for
this I sclected a standard short-wave
signal from WS8XAL in Cincinnati,
whose reception is received very stead-
ily at this listening post. First of all,
the 43-90 meter coils were Inserted in
the detector and oscillator positions in
the receiver. Then the detector and
oscillator tank condensers were properly
set for the 48-meter band. The middle
dial was then rotated from zero—anti-
clockwise—until station W8XAL was
picked up. The volume control and
tone control were then adjusted for a
rather low intensity of signal. Then,
one after another, the adjustments on

60 Ef'ouiW;ntr o
Complete Instructions
| for Building This Set?

FOUR-PAGE descriptive

folder on the All Star super-
heterodyne receiver is waiting for
you, to help you build this set.
Simply address your request for
this informative literature to Ranio
News, Blueprint Department, 222
West 39th Street, New York City.
The folder contains a schematic
diagram, a pictorial wiring diagram,
a parts list, as well as assembly,
wiring and tuning instructions.
These will be sent to any of our
readers free of charge.
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OPERATING DATA ON THE

“ALL-STAR”

ALL-WAVE
ECEIVER

Some tests and the results on

the “cans” holding the three intermediate
frequencies were slowly rotated back
and forth until the best signal was ob-
tained. This adjustment improved the
signal, although the set has so much
sensitivity that the little bit it was
“out” did not amount to much. On
another day the receiver was again ad-
justed on a more distant station (it
happened to be JYS in Japan) for more
accurate settings.

To a person not used to this type of
band-spread tuning, it might take a little
time before the locations of the proper
spots on the dials would be found for
different frequencies. I am going to
give, therefore, the approximate adjust-
ments of the receiver tuning for the
various wave bands, so that readers
who build this set will have something
to go by when they come to log their
own reccivers. Starting at the 48-
meter band, I find that I used the 45-
10-90 meter coils and set the oscillator
condenser at 3 on the small dial and
the detector condenser also at 3, with
the main band-spread tuning control (at
the center) set at 5. When this was
done, all I had to do to tune in the
whole 48- 50-meter bands was to rotate
the middle dial anti-clockwise, from
zero to about 30, and all the stations

short-wave world-wide reception

on the band are tuned in automatically.
With this adjustment I found that at 10
on the middle dial I got YV3RC; at 15,
WSXK: at 17, W2XE; at 20, WOXF;
at 24, W8XAL; at 28, DJC; to name a
few casy-to-get stations. For the 31-
meter band I changed the coils to the
22-46 meter coils and set the oscillator
tank condenser on 41 with the detector
condenser at 38, respectively. Then
with the middle dial set again at 5 1
started swinging it  anti-clockwise
through the 31-meter band. Or, I
might set the dials for the 30-meter
band the oscillator at 36 and the detec-
tor at 34, and starting again with the
middle dial at 5, swinging through
EAQ, GCW and then on through the
31-meter band by simply keeping on
going with the middle dial. The 25-
meter band uses the same coils as the
31-meter band and the adjustments are,
on the left, 22 (oscillator) on the right,
12 (detector) and the 25-meter band
stations are brought in with the middle
dial, starting at 5 and going up. For
the 19-meter band I again changed
coils, using the 10-24 meter coils and
setting the left-hand dial at 70, the
right-hand dial at 95 and starting
again (at about 5 on the middle dial),
swinging  (Continued on page 259)

THE PICTORIAL WIRING DIAGRAM
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FRONT VIEW OF THE RECEIVER

7 E " HE illustration above proves that
a combination long- and short-
wave receiver can be built very

compact. The cabinet measures only

17 inches long, 874 inches high and 7%4

inches deep.

with power pack and speaker,

The Zenith Model 825 is a three-band
superheterodyne covering the broadcast
band and all short waves down to 25
meters. It thus includes the short-wave
broadcast bands which are of greatest
interest while the elimination of a
fourth band simplifies the construction
and reduces cost.

Model 825 employs seven tubes, in-
cluding the rectifier, Three type 6D6
tubes serve as r.f. amplifier, first detec-
tor and if. amplier, The oscillator is
a type =37, a -75 serves as second de-

It contains the receiver

tector, a.v.c and first audio stage. A
—42 pentode is used as output tube and
the rectifier tube is a type —80.

Thus all tubes are of the 6.3-volt se-
ries. These are preferred by many
manufacturers because they are some-
what more economical in the use of fila-
ment power and the lower filament
current results in less hum. This can
be understood when one considers that
much of the hum is picked up from the
filament circuit which forms a loop.
The field intensity in this loop is de-
pendent on the current; reducing the
current to 30 percent results in a mate-
rial reduction of hum. The saving in
filament power can easily be demon-
strated. A -58 is rated at 2.5 volts and
1 ampere, which makes 2.5 watts. The

THE CIRCUIT DIAGRAM

Ravio News ror Ocroser, 1934

(Zem't/z Model 825)
The Technical Editor

6D6, which is similar to a —58, requires
6.3 volts and .3 amperes or 1.89 watts—
a considerable saving.

The intermediate frequency is 485
kc. In order to reduce image interfer-
ence, a tuned r.f. stage is used; a wave
trap, tuned to 485, is connected across
the input so as to reduce code signals
from ships or coast stations.

The oscillator is of the Hartley type
and is coupled to the first detector in-
ductively through a small coil in the
detector cathode circuit.

The receiver has only one set of coils.
The switching arrangement is such that
for short-wave reception some portions
of the tuning coils are shorted. So it
can be seen, for instance (Figure 1),
that there are two primaries in series,
both in the antenna circuit and in the
plate lead of the r.f. tube. When the
switch is set for the short-wave bands,
it shorts the larger section of the an-
tenna primary. Moving the switch to
the low-wave range, it connects a con-
denser across a section of the primary
in the r.{. plate circuit—this amounts to
a short-circuit.(Continued on next page)
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The oscillator circuit is switched also by
shorting a portion of the tuning coil, at
the same time adding a padding condenser.
After one stage of intermediate frequency
amplification, the signal is rectified by the
duples-diode-triode.  The audio-signal is
built up across the grid-leak resistor (vol-
ume control) ; any desired portion of this
audio signal can be applied to the grid of
the triode section. At the same time, the
d.c. component of the voltage developed
across the grid-leak, is applied to the con-
trol grids of the r.f. amplifier, the detector
and the r.f. amplifier, automatically con-
trolling their sensitivity.

The dial is calibrated in kilocycles and
megacycles; it carries three scales in differ-
ent colors. The frequencies of short-wave
broadcast-bands are plainly marked. A
tone control is included; it has two fixed
positions, one for normal reception and
one for reduction of high {frequency
response.

The Models 826, 827, 870 and 829 have
practically the same circuit. Model 826
is designed for 23 cycles; model 827 in-
cludes a tuning meter while model 870
has a larger speaker, a tuning meter and
an aeroplane dial.

This recciver was tested at three differ-
ent listening posts in and near New York
City. The aerials employed were the
normal variety available at these posts
varying in length from 25 to 150 feet.
Reception can be had on very short an-
tennas but it is much better with an an-
tenna length of approximately 75 feet. If
a noise reduction antenna with double
lead-in is used, a coupler unit should be
added, since the primary in the set is
grounded.

During the weekend of the 29th and
30th of June and July 1st, it was at the
Westchester listening post at the same
time with several other receivers. In order
to make some comparison, a certain for-
eign short-wave station would be tuned
in on a receiver with which we are well
familiar and which is always at that post.
Now the same station was tuned in on
other scts in turn, using the same aerial,
also trying other aerials. This way one
can identify stations more readily and
compare reception on different receivers.

Curiously enough, there was not any
instance where we could not tune in on
the Zenith any station which was found
on the standard recciver (which is more
expensive and much more sensitive).
However, some of the weak ones were
very weak indeed on Model 825. Stations
received include all three Australian sta-
tions, VK2ME, VK3ME, VK3LR , all
British empirc stations above 23 meters,
DJD, DJA, DJC, HBL, HBP, RNE,
12RO, EAQ, CT1AA, GCW, FYA and of
course all the Americans and Canadians.

Reception on all but the weakest sta-
tions is generally clear enough for enter-
tainment value. Even VK3LR is loud
enough as long as one gets him early.
Later on in the morning he becomes too
weak.

The middle band covers mostly police
stations and aviation stations. Reception
was had of stations over practically all of
the United States and Canada. The cali-
bration on short-wave Dbands is close
enough to find a station easily when the
frequency is known.

National Union Elects Officers

NEW YORK-—H. A. Hutchins, formerly
general sales manager of the National
Union Radio Corporation, has been elected
vice-president and general sales manager,
as was also George Ernst, who holds the
position of general superintendent of fac-
tory operations. Dr. Ralph E. Meyers
was elected as first vice-president. H. R.
Peters remains as president.
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the RCA Non-Refillable SEALED CARTOM
for the genuine Micro-Sensitive RCA Radio Tubes

SEALED safe for every radio tube ... welcomed

eagerly by a long-suffering public, that has been
victimized by cheating dealers who slipped worn-out
useless tubes into new-looking cartons. The RCA
NON-REFILLABLE CARTON is your guarantee that
every tube you buy is fresh from the factory. Devised
to protect the greatest tube ever created by RCA
engineers...the new Micro-Sensitive RCA Radio Tubes.

] .BE CAREFUL Remember, only tubes in sealed cartons bearing the
ggil}l‘g":glg‘;;’:‘;‘évg‘;’f;y‘gf RCA monogram are manufactured and guaranteed
gealerg—slcngt)gdsmg%r;’ew by the RCA Radiotron Co., Inc. Get them only from

en-fla ns— ou . -
cfn’: tellpthe difference. RCA Radio Tube Agents . .. and get these 5 points

that mean renewed radio pleasure: 1. Quicker Start.
2. Quieter Operation. 3. Uniform Volume. 4. Uniform
Performance. 5. Sealed Carton Protection.

Radio City Party 9 to 9:30 E.S.T.
every Saturday night over N.B.C. Blue
network. Hear the big stars of your
Y favorite programs...Fun... Music...
BE SAFE! Quick flashes from John B. Kennedy,

The new RCA Sealed Car- famous commentator.
ton guards every tube from
factory to yonur set. Proves.
every tube is really new!

vour neighborhood. It
identifies a_dealer
selected by RCA to
serve your radio tube
needs.”

r’Look For This Sign in

Charles Winninger ag
CAPTAIN HENRY
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KATE SMITH

ROSALINE GREENE
RIGHT: LOMBARDO BROS.

BACKSTAGE

OSALINE GREENE, the radio actress
assigned the speaking role of Mary
Lou in the Thursday night NBC
Maxwell House Show Boat programs,
boasts of the fact that all of her dramatic
efforts have been confined to the air. She
has never been on the stage or in talkies.
She entered the radio dramatic ranks dur-
ing the pioneer days of broadcasting and
was starred in many notable programs.
She feels that stage or screen work can
hamper a radio actress’s microphone work
in which the voice alone must convey the
illusion of action. Although Miss Greene
speaks the lines of Mary Lou, the singing
of the Show Boat heroine is done by Mu-
riel Wilson, soprano.

HE song-and-comedy team of Tim

Ryan and Irene Noblette recently
shifted its NBC program, “Tim Ryan’s
Rendezvous,” to a Tuesday night spot.
Tim and Irene (who are really Mr. and
Mrs.) came to radio after several years in
musical comedy and vaudeville and scored
a hit in their first program from San
Francisco. After several months on the
West Coast, they hied to New York, where

TIM RYAN AND IRENE NOBLETTE

in BROADCASTING

Samuel Kaufman

their “Rendezvous” series won them a
sizable following. The series is built around
a mythical night club and the atmosphere
is so genuine that some listeners have writ-
ten to NBC asking for the club’s address.

SHORTLY after Guy Lombardo and his
Royal Canadians switched their mi-
crophone allegiance to the NBC, the stellar
radio orchestra won a commercial spot on
the network. The Lombardo. dance tunes
are now heard on the Plough, Inc., pro-
gram on Wednesdays. Guy’s three broth-
ers—Carmen, Leibert and Victor—partici-
pate in the programs.

FRANK MUNN, tenor, and Muriel Wil-
son, soprano, two of radio’s best-
known wvocalists, are starred on the new
“Lavender and Old Lace” series sponsored
by the Bayer Company over CBS Tuesday
nights.  Gustave Haenschen’s Orchestra,
one of the busiest musical organizations
on the air, supplies the instrumental back-
ground. The series features sentimental bal-
lads and old-time song favorites.

AY BAINTER, the stage star, made
two guest appearances in the CBS Ward
Family Theatre serics and had some in-
teresting comment on radio drama. ¢I
believe,” she said, “that one of radio’s most
valuable contributions to the dramatic art

FAY BAINTER
AT MICROPHONE
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FRANK MUNN
AND MURIEL WILSON

Chatty Bits on
Radio Personalities

lies in the revival of stage successes of
some years ago, such as those being pre-
sented by the Family Theatre, a leading
force in this movement. Radio is replacing
and extending by far the scope of ‘the
road,” which has dwindled to almost a
shadow of its former glory.”

FTER a long absence from the airlanes,
during which she toured the nation’s
vaudeville theatres, Kate Smith has re-
turned to the CBS. She is presented Mon-
day, Thursday and Friday evenings with
an orchestra conducted by Jack Miller.
The big noticeable change in Kate’s new
programs is that she has dispensed with
her old signature song, “When the Moon
Comes Over the Mountain.” We're told
that Kate appeared before more than
1,000,000 people in 33 cities on her vaude-
ville tour.

MRS. FRANKLIN DELANO ROOSE-
VELT, wife of the President, re-
cently returned to the air in a series of
programs sponsored by the Simmons Com-
pany over an NBC hook-up. Mrs. Roose-
velt agreed to appear on five programs as
a news commentator. Th& first broadcast
occurred in July and the remaining four
were to take place at dates not determined
at the time of this writing. It is the cus-
tom of the First Lady to donate her radio
earnings to charity. It was announced
that the money she received for her first
broadcast of the Simmons series went to
the American Friends Service League.

MAY SINGHI BREEN
AND PETER DE ROSE

m—



www.americanradiohistory.com

Rapio News ror Ocronrr. 1934

MRS. F. D. ROOSEVELT

AY SINGHI BREEN and Peter de

Rosc—the “Sweethearts of the Air”
—recently celebrated their eleventh broad-
casting anniversary. Paul Whiteman joined
in the event with a birthday party broad-
cast on his Thursday night NBC program,
During their eleven years on the air, Breen
and de Rose were away from the micro-
phone only two wecks, during which they
were married and went on a honeymoon
trip. The team has been before the micro-
phone more than 2000 times since launch-
ing its radio carcer in 1923, The team is
heard regularly on several daytime pro-
grams.

T’S certainly pitiful to see anyone cry-

ing. And this is especially true when
you sce a pretty girl shedding tears. But
if you ever come across Sally Belle Cox
weeping before an NBC microphone, don't
waste any sympathy. She gets paid for it!
Sally has been featured on the air for a
long period in cry-baby réles. She boasts
that she can imitate the howls and yelps of
any infant, and she’s so good at filling the
claim that casting dircctors have frequent
assignments for her. Sally was born in
Parkersburg, West Virginia, twenty-two
years ago. While working in a Cleveland
orphanage, she learned the knack of being
a professional cry-baby.

ISTENERS to the programs of the
American Broadcasting System—the
new Eastern network—have noted that
Station WMCA, key of the chain, has re-
cruited the services of a lady announcer.
(Continued on page 251)

SALLY BELLE COX

FROM the Arctics to the Tropics — East to West—in forty

countries — on airplanes, naval craft, automobiles and police

cars—in long-distance amateur sets and rich-toned home
radios — in the initial equipment of 609, of the country’s
licensed radio-set manufacturers . . . millions of Raytheon

4-pillar Tubes are used.

Sheer quality is the outstanding reason why Raytheons
are so widely chosen. More than 95 minute pieces of wire,
metal and chemicals are processed with microscopic accuracy
into the assemblage of Raytheon 4-pillar Tubes — giving to
them an unrivaled sensitiveness and a fixed and accurate
balance. 4-pillar element support provides a matchless sturdi-
ness that defies jolts and vibration and makes Raytheon a
decided favorite, particularly where dependability and long

life are important considerations.

Twenty thousand dealers sell Raytheons, the only radio
tubes with a distinctive and exclusive feature: 4-pillar con-
struction. Try them and NOTE THE DIFFERENCE.

RAYTHEON PRODUCTION CORPORATION
30 East 42nd Street
New York City

55 Chapel Street
Newton, Mass.
445 Lake Shore Drive
Chicago
555 Howard Street
San Francisco

TRADE-MAREK

4-PILLAR RADIO TUBES
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THE SERVICE BENCH

ZEH Bouck

Getting Your Money Back
on Trade-Ins

“Every dealer appreciates that the trade-
in of obsolete receivers is, and always will
be, an important factor in the successful
radio business. It is often a case of either
taking in the old set, with the usual credit
allowance and corresponding loss of profit,
or losing the sale altogether. Yet, com-
paratively few radio dealers make any in-
tensive effort to get rid of these sets at a
profit or even at a price that will compare
favorably with the trade-in allowance. We
have developed a satisfactory method of
handling these used sets, as outlined below,
which gives a fair profit on even the oldest
models and at the same time keeps the
number of these receivers on hand down
to the minimum.

“The used sets are divided into three
classes as follows: (1) Semi-modern sets.
A-c and d-c models later than 1930. (2)
Single-control sets using 'O1As, ’12As and
’71s.  {3) Obsolete Receivers. Sets de-
signed and built before 1930 and having
two or more controls.

“The method of handling the above type
of sets according to their classification is
as follows: (1) The set is thoroughly over-
hauled and tested for defective parts. All
worn and burned resistors, volume con-
trols, etc., are replaced with new material
of the same type. The set is then ad-
justed and fitted with a new set of tubes
and is offered for sale at a price ranging
up to one-half the original list price. This
type is known as a ‘rebuilt radio’ as op-
posed to a ‘used set’ which is sold with
the old parts, tubes, etc., intact. (2) This
type of set is given a thorough recondi-
tioning similar to that described above.
If the set has the old UV type standard
sockets these are taken out and the UX
and UY types put in their place. A new
set of ’30, 31, 32 or 33 type tubes is
installed for dry cell or Air-Cell opera-
tion. When using type ’33 tubes the sec-
ond audio- stage is removed, three of the
pentodes being paralleled for greater out-
put. This type of set is also known as
a ‘rebuilt radio’. (3) This class includes
the two and three dial sets designed and
built before 1929 or 1930. These sets are
torn down, the parts being carefully sorted
out according to quality, condition, etc.
The good quality condensers, coils, trans-
formers, etc., are built up into one, two
and three-tube receivers and sold to peo-
ple who cannot or will not use the larger
sets. The unused parts are sold to ex-
perimenters. I know several dealers who
are reaping quite a profit by building this

type of set up into ‘police adapters’ which
seem to find a ready sale.” Harry D.
Hooton, Radio Service Co., Beech Hill,
West Virginia. (Figure 1)

On the subject of remodeling old re-
ceivers along the lines suggested above,
Jess M. Reed of Los Angeles, Calif,, sends
along the following notes:

“The service man is often asked whether
or not an old model radio receiver can be
brought up to date by changing to the new
type tubes. If the original receiver is an
all electric model, this change can be made
without a great deal of trouble and little
expense. The purpose of this article is
to show the modifications necessary to get
results when changing from low impedance
to high impedance tubes.

“High impedance tubes such as the -37,
-58, -24A, -35, and others, cannot effec-
tively replace such tubes as -27's or -267s
unless certain changes are made in the r.f.
and antenna coils. The r.f. coil for a low
impedance tube usually does not have
enough primary, or plate turns for a high
impedance tube. Of course a certain
amount of amplification will be obtained
by using the old r.f. coils, but in order to
take advantage of the high amplification
factor of the modern tubes, the primaries
should have more turns so that the ex-
ternal plate impedance will enable the tube
to deliver a higher voltage gain.

“A compromise must be made on the
number of turns, because, as the primary
turns are increased, the transformation
ratio of the transformer decreases. A prac-
tical design is to use about 40 or 45 turns
for the primary with tubes having the
higher plate impedance. For the lower
impedance tubes, a few less turns will give
good results. It is usually only a matter
of a few minutes to tear off the old pri-
mary winding and substitute the new pri-
mary which has more turns. Care must
be taken not to couple the new primary
too tightly, otherwise the selectivity will
be impaired and the set will have a ten-
dency to break into oscillations.

With tubes having a medium amount
of negative bias, no change in the antenna
coil may be necessary. However, if a
tube such as the -35 or the —24A type is
used, the grid bias is of such a value that
a strong signal voltage may cause the grid
to become momentarily positive, causing
a flow of grid current and consequently
decreasing the selectivity of the first stage.
Cross modulation caused by strong local
signals may also take place. The cure for
these troubles is, obviously, fo increase the
selectivity of the antenna unit. A short
antenna may cure the trouble; or it may
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be necessary to loosen the coupling in
the antenna coil or replace the original coil
with one having a higher degree of selec-
tivity.”

From Walter J. Robertson, of Robert-
son’s Radio Service, Long Beach, Califor-
nia, comes additional suggestions on the
revamping of old receivers that should in-
terest rural and urban servicemen alike.

“So far as sales are concerned, I deal ex-
clusively in second-hand sets. This feature
of my sales plan may be frowned upon by
some servicemen; nevertheless, I have
found it muchly worth while. While the
sale .of used radios may not be very profit-
able in more prosperous times, it is
decidedly in line with present-day condi-
tions. Good reconditioned radios are coming
more and more into their own.

“I can pick up radios that have been
traded in for other sets, for anything from
three to ten dollars. Most of these, of
course, require working over. Tightening
of connections, realignment of tuning con-
densers, cleaning of volume controls, etc.,
are usually in line. Occasionally 1 rewire
the receiver—particularly if it is a battery
model—for air-cell operation with the se-
ries 30 tubes. Such sets are readily salable
in rural districts.

“As a rule, the tubes do not require
much attention, although I make it a policy
to put in a new rectifier. After the radio
is in good order, it is sold for from eight
to twenty-five dollars. Obviously, there is
a very fair margin of profit.

“These sets are sold almost exclusively
to my service customers. Since I am one
of those servicemen who work only in their
own shops, I make it a practice to leave a
reconditioned radio in the customer’s living
room while I am repairing his own set.
The price tag is attached conspicuously to
the tuning control knob. Naturally, if the
customer has a good set to begin with, he
is not interested in the purchase of another
set. But some friend of his may be! Also,
as many servicemen will agree, there are
plenty of sets in use today that should be
relegated to the Smithsonian. It is to cus-
tomers owning this class of sets that the
largest proportion of my sales are made. I
find that a great many of the older sets
will not get the police broadcasts. As a

FIGURE 1
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consequence, I have made it a practice to
specializing in the old Atwater-Kent model
40 radios. A slight adjustment on the
third tuning condenser makes it possible to
pick up the police calls very nicely. 1
find this a great assistance in selling these
old type radios. I also make it a point to
log several stations at least 1500 miles dis-
tant to demonstrate the DX possibilities
of the set I am trying to sell.

“The above two points, in addition to
the savings in buying a good used set,
usually clinches the sale. I have also found
it worth while to give my used scts a
ninety-day guarantee—the same as a new
radio. This may seem to present difficul-
ties, but it is good psychology, and it
works out nicely in practice. The proof
of the pudding is in the eating. The merits
of this idea are shown in the records of
the organization. In the last six months of
1933, we sold seventy-six reconditioned
sets at an average price of around fifteen
dollars. Our average cost was eight dol-
lars a set.”

SERVICE SHOPS

This month’s shop, shown in this month’s
heading, shows the installation made by
Mr. T. K. Church in the John Beno de-
partment store, Council Bluffs, Iowa. The
usual equipment is in evidence, and in-
cludes a modulated oscillator covering all
broadcast and if. frequencies in funda-
mentals, 1 Hickok tube tester and analyzer
and a complete array of current, voltage,
resistance and capacity meters. The equip-
ment is so arranged that it may be de-
mounted and used as portable equipment
in the field. Mr. Church writes: “All of
my work is done on a contract basis, which
1 have always felt is the fairest method for
one who knows his own ability and limita-
tions.”

THE DAYS WORK

Stewart J. Robinson, of Sacramento,
California, revives thé béte noire of radio
servicing and writes: )

“Another case of intermittent reception
was a 9-tube Philco with automatic volume-
control—a model 90, using one -47 tube
in the output stage. This receiver was ex-
asperatingly peevish when it arrived in
the shop. It would play by the hour with-
out a hiccough, then quit entirely, to be
brought back to life by stamping on the
floor! A record was made of all voltage
readings at normal operation, and com-
pared with similar readings when off. This
meant waiting for several hours and then
sneaking up on it! Both sets of readings
were identical! This suggested an inter-
mittent open in some circuit carrying no
d.c. It turned out to be an a.f. coupling
condenser.

“A Zenith 8-tube super acted up in a
similar manner. This recciver used type
-51 tubes in the preselector and i.f. circuits,
a —47 output tube and a -24 in the auto-
matic volume control, receiving i.f. voltage
through a grid leak and condenser circuit.
Snapping a light on or off—or momentarily
turning off the radio itself—would return
the operation to normal. Unfortunately,
the receiver cannot be operated with an
analyzer plugged in any r.f. sockets, or the
second detector. It was thercfore difficult
to check voltages under normal and ab-
normal conditions. However, as almost
any voltage variation will cause corre-
sponding plate current changes, space cur-
rent measurements were made instead.
Again this was a rather long procedure,
but it was hastened a bit by including the
milliammeter in a common plate circuit of
all tubes affected by the automatic volume
control. There was no difference in cur-
rent readings when the set was operating
iorrectly or when it was dead. This

(Continued on page 245)
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Units

The aggressive service man recognizes that good
instruments are business builders. With such in-
struments he can quickly and surely get at the
root of the trouble. .. do a thorough job in shorter

time. This builds confidence...and holds trade.

'ESTON ¥

adio Listyunzents

‘
[
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And the good instrument is a permanent partner
in his business. .. for it defies obsolescence, remain-
ing dependable and serviceable throughout the
years. In the field of portable test instruments,
Weston Standardized Service Units hold undis-
puted leadership. They represent, by far, the great-
est value ever offered in the servicing field. Weston
Standardized Service Units consist of Model 663
Volt-Ohmmeter . .. Model 664 Capacity Meter. ..
Model 665 Selective Analyzer and Model 694 Test
Oscillator. Return the coupon for complete details
... Weston Electrical Instrument Corporation,
615 Frelinghuysen Avenue, Newark, New Jersey.
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Weston Evrectricar INstrumENT CORPORATION
615 Frelinghuysen Avenue, Newark, N. J.
Send bulletin on Weston Radio Instruments.
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NEW TEST PARTS

Here are the new molded test handles for all kinds of
test equipment, test benehes and experimental lay-
outs. Each handle takes any of the five points shown
below. Wire lead solders or binds on special re-
movable eyeclet supplied \\lth each molded handle.
Points screw up against evelet for positive contact.
No. 110 Twe Piece Molded Test Prod Handle. Hollow
top unscrews and holds spare points when wirc lead
is brought out of side of bottom for maximum safety.
Low er section also takes S point for tap-off connce-

Ao 114% Two Piece Molded Test Prod Handle. List
¢ cach.

No 111 Molded Double Circuit Handle. 'Takes D
pomt for connceting two cirenits for break-in or cur-
rent measurements with 102J Jacks and for double
ecircuit cannections with 103J Jacks. Accommodates
two wires.

\00 111 Molded Double Circuit Ix'andle

No. 112 Jllolded Small Space h'andle Very useful for
terminating test leads of all kinds. Handy for point-
to-point testing and all compact test equipment.
No. 11" Molded Small Space Handle. List price
10¢

No. 113 "Molded Finger Grip Handle. Wire perpen-
dicular to plug. For panel conncetions, experimental
socket conneetions. Very handy to use.

No, 113 Molded Finger Grip Handle. List price 150
eac

INTERCHANGEAELE TEST POINTS

N Hardened Needle Point for piercing insulated
wires, contacting oxidized terminals, ote.  Silver
plated for perfect contact. Fits any molded handle
shown above. Also makes convenient scriber use

with 110 handle.

No. N Needle Point. List price 10c cach

P Needle Push-Point for sa \fe testing, Contacts only
when handle js pushed. Muakes handy momentary
contuet switch.  Helps protect meters from acei-
dental burnout. Silver plated for lowest contact
resistance No. P Push Point. Lxﬂt price 15¢ each,

T Phone Tip Pomb for any tip as_conical
point_for easy use. Poliched m plated finish.
No. T Phone Tip Point.
§'Side Presaure Point for Na-

List price

s
Very handy for general test, conuections. Silver plat-
ed for perfeet contact. Cireular contact area insurea
high cnrrcnt. earrying capacity and very low resist-
ance No. 8 Side Pressure Pomb List price 10¢ each,
D Double-Cireuit Point for use with 102J and 103J
s, Tests both current and voltage from 1027
Very usefnl for modernizing old analyzers and
ng new compact testers. Solid silver contact.
No. D Double Circuit Point. List price 20¢ each.

MOLDED JACKS

Here are the new Alden Molded Jucks. Very attrae-
tive *mmd molded head. Only %7 hole for mounting,

Self-centering ins ulated shank for use in metal
sl \Lcd panels from 1-32” thickness \m
h supplied complete with ten
2 3, 4,5, 6, 7 CAP. OHMS
ng washer. nut, lock

p
bt na her
and soliler
.No 1004 thk Motded Jack for Alden 8 Side
Pressure Point. Easy mounting, quick solder-
ing and dencnd’\blc operating. List price 13c
ench, complet
No. 1 OOJ R S me as lOOJ bn(z molded in red.

15c_each, complet
Neo. IOIJ Bl'\ck \Iolded Phone Tip Jack. Fits
any phone t peeial contact insures reliable
times. Tip cannot catch on top
andy solder tab clips wire while
jack throughout. Firm,
ing. List price 15¢ each,

Solder cannot fill con:

solderinz. qu
positive contact yet very quick ind =mooth wo
complete.

No. IOlJR Q'nlx\ie as 1017 but molded 1a red. List price 15¢ each. complete.

No. 102] Tolded Circuit Opening Jack. Just the thing for moderniz-
ing old as as making new compact testing equipment. Enables current
a8 well ne res \::mce and voltage testato be made with only one jack in eJch
eireuit. Takes D point for current und S point for coutact tess
eireuit norma llly closed, but opens when D point is inserted. List price 3ac
each, complete,
No. 102J1t Same a= 102J but molded in red. List price 35c each. complete.
No. 103J Biack Molded Double Circuit Jack. Uses DD point for tapping or
mterconnecunv two cireuits. Handy for spe'\ker« small, lamps, voltage
s"pphe= et List price 35¢ each. complete.
103JR mme as 101J but molded in red.
TEST LEADS
110TL Alden De Luxe Test Leads. Built up to the finest laboratory stand-
ards, Each lead five feet long. Uses last word in non-kinking, rubber
ineulated, very fleaible, hary aring, weatherproof tinsel conductors.
Very attractive molded handles, red and blagk with colored lesds to match.
110 handles used on test prod and with 112 handles on other end.  Supplied
with phone tip points in place with spare necedle points in handle. Com-
vlete ready to use. Test leads receive much hard usage. Use these.  You
will be proud to show them. List price $1.90 per pair complete.

List price 35¢ each. complete.

SOCKETS
Na-Ald Universal Mount Molded Sockets. Neat design. Flange covers
raw edge of ehassis hole. Alakes fine commoereial Thoroughly

uh'\ble contacts to stand up under long hard usage.
424, No. 425 and No. 436, 4, 5 and 6 contact. List price 25c each,
‘\70 477 Double seven contact socket. st pric e each.
No. 91L Insulated Control Grid Lead. List price 20c each.
Send for mew catalog sheets, and give name of your supplier.

ALDEN PRODUCTS CO.,

Dept. RN-10 715 Centre St.
BEROCKTON, MASS.

LIFELIKE
REPRODUCTION

WITH THIS SUPERIOR MIKE

Amperite Model RA-1 gives
you clear, faithful reproduc-
tion . .. Speech and music
delivered as distinctly as
rendered by the performer.
What an amazing contrast
to the distolted hissing,
‘‘screened’ pelfoummce
given by inferior and old
style mikes! . . . Flat
response over entire au-
dible range . Direc-
tional quality eliminates
acoustical feedback . .
Frequency response 42 to
10,000 CPS.  Output 90
dembeh Output impedance
50 and 200 ohms. Order
from your wholesaler today.

AMPERITE (Srpotation 561 BWAY

N.v. ¢
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THE TECHNICAL REVIEW

JosepH CALCATERRA

Communication, by Arthur
Lemuel Albert; published by John Wiley
and Sons Inc. A new technical reference
book for the communication industry, in
which those not having technical training
will also find much of value. It was
primarily designed for a college text book
and although higher mathematics are used,
where advisable, the reader can follow
solutions in the text itself. The dfrst
chapter deals with the history of electrical
communication and the following chap-
ters discuss theoretical considerations of
sound, echoes, reverbration, etc. Speech
and hearing, the electrical fundamentals
of communication, different kinds of micro-
phones and loudspeakers with a discussion
of the design and application, follow. The
next chapters deal with the communication
systems themselves: Telegraph systems,
telephone systems, networks and wave
filters, inductively loaded circuits, induc-
tive interference, theory of electron tube,
applications of tubes in both wire and
radio communication service. At the end
of each chapter is a reference of authors
who have written on the subjects treated
and at the end of the book is an 8-page
index for quick reference. A welcome
book for the radio student, engineer, school
or technical library.

Applied Acoustics, by H. F. Olson and F.
Massa; T. Blakiston’s Son & Co. 1934
This new textbook will certainly fill a
definite need in the library of radio engi-
neers; it deals with theoretical and
experimental acoustics applied to the prob-
lems of the radio industry. The first
chapters are concerned with fundamental

Electrical

equations and definitions and a com-
parison of dynamical systems. Chapter
IIT is entitled “Fundamental acoustical

measurements” and Chapter IV “Electrical
apparatus for the laboratory.” These two
chapters should be of great interest to any-
one who has occasion to make any kind
of acoustical measurement. Microphones
form the subject of a long chapter; all
types of microphones are discussed from
the carbon to the ribbon. Response
characteristics, directional properties, sensi-
tivity, construction and some considera-
tions of the design are given of each type.
A similar treatment of telephone receivers
and loudspeakers follows in the next two
chapters. Then follows the subjects of
testing loudspeakers and calibrating micro-
phones. Finally one comes to architectural
acoustics, discussing properties of rooms
and auditoriums. The last chapters deal
with the measurement of noise, physio-
logical acoustics and miscellaneous ap-
plications.

Radio Receiver Measurements, bv R. M.
Barnard; Iliff and Sons, 1934, This is a
treatise on the measurement of the per-
formance of radio receivers according to
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the standards of the Institute of Radio
Engineers. The book instructs the
“Service engineer” how to adjust a re-
ceiver for best response and then proceeds
to explain the standard measurements of
sensitivity, selectivity and fidelity. De-
scriptions are given of several makes of

apparatus, each as standard signal gen-
erators, beat frequency oscillators, etc,

which are suitable for such measurements.
Detailed instructions are given in using
these; there are, however, no diagrams of
these commercial instruments and the few
diagrams shown in the book to illustrate
the purpose of oscillators, attenuators,
etc., do not show constants of the parts.
Therefore the book is not claimed to be
a guide for building measuring instru-
ments but it is a guide on how to use
them.

La Moderna Supereterodinag (The mod-
ern Superheterodyne) by D. E. Ravalico;
Ulrico Hoepli, Milan, 1934. Nearly all the
new receivers are superheterodynes which
include so many special circuits and inno-
vations that it furnishes enough material
for a good-sized book on this superhetero-
dvne alone. This book is written entirely
in the Italian language. It is intended for

readers who do not yet have much
knowledge of radio. It begins with dis-
cussing wave motion in general, har-

monics and the principle of beats; it ex-
plains the working of the superheterodyne.
Here one finds all the newest circuits dis-
cussed in plain language. Such circuits
as a.v.c.,, squelch circuits, automatic tone
compensation, automatic tuning and re-
mote control tuning are explained and
illustrated. There is also a description of
all the newest tubes like the 2A7, 2B7, 6F7,
Wunderlich, etc. Other chapters deal with
the actual construction of the receiver, its
installation and repair; there is also a dis-
cussion of automobile receivers and short-
wave receivers. The appendix contains
an explanation of the decibel and a list of
American tubes with their characteristics.
This last is quite complete and up to date.

Review of Articles in the July,
1934, Issue of the Proceedings of
the Institute of Radio Engineers

The Practical Measurement of Amplitude
Modulation, by L. F. Gaudernack. The
term “degree of modulation” and some
questions met with when measuring the
degree of amplitude modulation.

The Directivity of Antenna Arrays, by
F. G. Kear. How slight detuning effects
in one antenna of a group alters the pat-
tern, and means of overcoming this
trouble. By using the methods described
in this paper, the dnectlwty characteristics
of an array may be maintained constant in
spite of wide changes of antenna tuning.
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Rapio News ror Ocroner, 1954

75-Centimeter Radio Communication
Tests, by W. D. Hershberger. A simpli-
fied theory of the mechanism of oscillation
used in a directional 75-centimeter Bark-
hausen-Kurz transmitting and receiving
equipment for both telephone and code
work. The results of tests with this equip-
ment is also given.

Transmission Lines As Frequency Modu-
lators, by Austin V. Eastman and Earl D.
Scott. A method of producing frequency
modulation wherein an eighth-wave radio-
frequency transmission line is used as a
modulation device.

Distributed Capacity of Single-Layer
Coils, by A. J. Palermo. Previous theory,
with regard to the distributed capacity of
single-layer coils, does not agreec with ex-
periment. The reasons for this disagree-
ment are discussed and a formula which
corrects this discrepancy is given.

Eclioes of Radio Waves, by N. Janco.
The existence of long-delay echoes of radio
waves on the basis of the difference in the
sense of polarization of the ordinary and
extraordinary rays.

Review of Contemporary
Literature

Maintaining Quality i Dry Balteries,
by J. C. Wright. Bell Laboratories Rec-
ord, Julv 1934, The methods used by the
Bell System for testing dry batteries for
use in telephone work are described in this
article. The standard types of dry bat-
teries used in telephone work are listed.

A 35000-Volt Mercury-Vapor Rectifier
jor the 6B Radio Broadcasting Transmitter,
by H. A. Reise. Bell Laboratories Record
July 1934, The theory and use of the new
mercury vapor rectifier capable of supply-
ing plate power at a voltage of 5000 for
replacing  high voltage motor-generator
equipment and providing means of obtain-
ing svmmetrical 100% modulation.

Electron Oscillography. General Radio
Experimenter, June 1934. The electrical
and mechanical specifications of the new
General Radio type 687-A clectron oscillo-
¢graph and sweep circuit which includes
sweep circuit, power supply and tube in a
single portable unit entirely operated from
the alternating-current line, are given in
this article.

High Efficiency in Audio-Frequency
Amplifiers, by E. K. Sandeman. The Wire-
less Engineer and Experimental Wireless,
July 1934. A high power amplifier de-
signed cspecially for centralized radio and
sound systems in  which programmes
picked up by a radio recciver are dis-
tributed, at audio frequency, over a wire
network connected to a number of sub-
scriber points.

Gas Discharge Tubes as Intervalve
Couplings, by H. Smith and E. G. Hill
The Wireless Engincer and Experimental
Wireless, July 1934. How to use a glow
tube as an intervalve coupling device in
audio-frequency amplification to eliminate
the troubles usually encountered in ampli-
{ying signals of small magnitude.

Notes on the Policy of the Administra-
tion with Reference to the Control of
Communications, by Bethuel M. Webster,
Jr. Air Law Review, April 1934. This
lengthy article goes into considerable de-
tail into the past, present and future
status of communications control, and
analyzes the legislation enacted, pending
and suggested which affect communica-
tions opcration in general, including radio
broadcasting. Numerous suggestions are
made for the improvement of broadcast
conditions and control.

High Fidelity Standards and Broadcast
Stations. The Broadcast Engineer, June

1934. The problems which the station
enginecr may encounter in improving the
performance of his station from the
standpoint of range of response to audio
frequencies, percentage of wave-form dis-
tortion and reduction in noise and other
forms of interference.

Vibrator Power Supply from Dry Cells,
by Walter Van B. Roberts. Electronics,
July 1934. Circuits and formula for the
calculation of the constants required in
the design of vibrator-type, dry-battery-
operated power supplies for portable sets
are given in this article.

How to Get Copies of Articles
Abstracted in This Department

The abstracts of articles featured in this
department are intended to serve as a
guide to the most interesting and instruc-
tive muterial appearing in contemporary
magazines and reports. These publications
may be comsulied at most of the larger
public libraries or copies may be ordered
direct from the publishers of the magasines
mentioned. Rapio News cannot wunder-
take to supply copies of these articles.
They are NOT included in the Rapto News
Free Technical Booklet Service.

Free Technical
Booklet Service

HROUGH the courtesy of a

group of manufacturers, Rapio
News offers to its readers this
Free Technical Booklet Service.
By means of this service, readers
of Rapio NEWws are able to obtain
quickly and absolutely free -of
charge many interesting, instruc-
tive and valuable booklets and
other literature which formerly re-
quired considerable time, effort
and postage to collect. To obtain
any of the booklets listed in the
section herewith, simply write the
numbers of the books you desire on
the coupon which appears farther
along in this column. Be sure
to print your name and address
plainly, in pencil, and mail the
coupon to the Rapio NEws Free
Technical Booklet Service. Stocks
of these booklets are kept on hand
and will be sent to you promptly
as long as the supply lasts. To
avoid delay, please use the coupon
provided for the purpose and in-
close it in an envelope, by itself,
or paste it on the back of a penny
postcard. The use of a letter ask-
ing for other information will de-
lay the filling of your request for

booklets and catalogs.

Review of Technical Booklets
Available

2. 1934 R.F. Parts Catalog. Specifica-
tions on the entire line of Hammarlund
variable and adjustable condensers, r.f.
transformers, sockets, shields, and miscel-
lancous parts for broadcast and short-wave
receivers, complete short-wave receivers
and transmitting variable condensers.

4. 4 15 to 200-Meter Superheterodyne.
A description of the outstanding features of
the Hammarlund-Roberts high frequency
superheterodyne designed especially for
commercial operators for laboratory, news-
paper, police, airport and steamship use.

5. A 1934 Volume Control, and Resistor
Catalog. Data on standard and replace-
ment volume controls, truvolt adjustable
resistors, vitreous wire-wound fixed resis-
tors, voltage dividers, precision wire-wound
non-inductive resistors, high-quality at-

(Continued on page 263)
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LATEST SYLVANIA
SERVICE HELP!

YOURS.. for
10¢ in
STAMPS

COMPLETE DATA ON ALL

TUBES—INCLUDING TYPES

15, 18, 255, 25Y5, 2Z2, 46B1,
and 182B . . .

& A convenient 104-page Manual con-
™ taining essential information users
must have to get optimum performance
from any device using vacuum tubes.

You need it on every service job. Com-
plete data on over 90 tubes, with base
symbols, recommended operating condi-
tions, circuit applications, amplifier clas-
sifications. Over 150 cuts and diagrams.
Much data never published before. Nec-
essary as your voltmeter.

HYGRADE SYLVANIA CORPORATION
Makers of Factories

Sylvania Tubes

Emporium, Pa.
St. Mary's, Pa.
Saiem, Mass.
Clifton, N. J.

Hygrade Lamps

Electronic
Products

L EEL L L L L LD LD LT 1

1

1 10c—TECHNICAL MANUAL—10¢ :
1

E Hygrade Sylvania Corporation :
: Emporium, Pennsylvania. (A-15) 1
1 Dlease send me the new Sylvania Techni- =02 :
B cal Manual. I enclose 10 cents in siambs.  CODE 3
i 1
I'x [ ]
B Name. . oo .
i [ ]
H 1
n 1
1 ]
]

1
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The boys on the service benches all
over the land are ‘“eatin’ ’em up.”
No wonder . . . for CENTRALAB
Replacement Controls are doing a keen
job . . . and (ahem) in many cases
making the original old-fashioned con-
trol look like six
cents in comparison.
For these replace-
ment units represent
the last word in
Volume Control
efficiency.

ery Rardio Service Max

LB should beamembarof the
S insticure of Radio Service Men

The CENTRALAB patented non-rub-
bing contact eliminates wear and insures
both mechanical and electrical smooth-
ness of operation.

CENTRAL RADIO LABORATORIES
Milwaukee, Wis.

>entral
;%DIOHE%%

DON'T BUY ANY
ANTENNA SYSTEM

before getting details of the two new
patented and guaranteed
LYNCH “HI-FI" ANTENNA SYSTEMS
(High Fidelity)
Reception completely revolutionized
on wave lengths from 3 to 650
meters. 1t's fun to be fooled—but it's
more_ fun (and better business) to
KNOW. ‘Investigate before you buy.

At Leading Radio and Dept. Stores,
or Write Us for Full Details

ARTHUR H. LYNCH, INC.
227 Fulton St., New York, N. Y.

——

ALLIED\RADIO.

Rapio News ror OcToBER, 1934

WITH THE EXPERIMENTERS

Wirriam C. Dorr

An A Eliminator for 32 Volt
Supply

In the accompanying diagram is a circuit
of a 6-volt A eliminator, to operate from a
32-volt power plant. I have used this
eliminator on several battery operated re-
ceivers and always with satisfactory
service.

A reference to the circuit will show that

+1422 V. HIGH

g VOLTAGE

+ 77V,
0o INTERMEDIATE
TAR

POLARITY
PLUG

o

+32 V. DETECTOR

° VOLTAGE

B-

R

At
6 VOIS

Slots are cut into the brass strips about
%4 inch in from one end to approximately
three-quarters the length of the strip as
shown, then drill 24-inch holes in the other
end of the gauge. By adjusting the slides,
the holes are put over the mounting holes
of the condenser or the rheostat which is
to be mounted and the binding post is
tightened. The pattern thus obtained is
then transferred to the panel for the cor-
rect position of the holes to be drilled.

J. E. KircHIx,
Vancouver, B. C.

Antenna Switching Panel

Here is a simple idea for an antenna
switching panel that works out extremely
well.  With this arrangement one can
change instantly to different type aerials
and to antennas of different lengths, all of
which is particularly helpful in short-wave
reception.

I am showing the dimensions of my
panel and the facilities for six antennas

it takes advantage of the input 32 volts in
eliminating one B battery block for the
plate supply. The constants are as follows:
R1—19 feet 10 inches of No. 22 nichrome
wire, R2—10 ohm power rheostat capable
of carrying 1.5 amperes.
MiLTON SCHRAG,
Augusta, Kans.

An Adjustable Drilling Template

The sketches show an adjustable drilling
template that can be made from 4 pieces
of Ts-inch-thick brass or aluminum -and

one binding post. This tool has many uses
for the experimenter. It indicates the exact
location for drilling holes in panels and
chassis, for mounting various radio parts.

www americanradiohistorv com

% FILLISTER HEAD
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' ¥ RECEIVER
TO. VARIOUS ANTENNAS

which I am {ortunate enough to have.
However, the size of the panel and num-
ber of connecting points can be reduced or
enlarged to one’s requirements.

The construction of the panel is simple.
Obtain a hoard 18 inches long by 12 inches
wide by %% inch thick and then assemble
and mount the screws, washers and nuts
as shown in the drawing.

The leads from the various antenna sys-
tems are connected at the back of the
panel to the six switch connecting points.
Connect a lead from the arm of the device
over to the antenna binding post on the
receiver. Roy SANDERS,

Worcester, Mass.
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French Broadcast

(Continued from page 219)

iz to be made comparable to that of other
large nations.

The new listener license system provides
a means for determining the exact number
of French listeners. Former estimates set
the figure at 2,000,000 radio sets in France
at the end of 1933, but today the pre-
liminary license figures show no more than
1,400,000. If compared to the huge body
of English and German listeners, these
ficures seem to be small. But one must
consider the former deficiency of French
broadcast development; the most powerful
provincial stations, Lyon and Bordeaux,
had a power of only 20 kw. Statistics of
the listeners of today show that the most
considerable audicnce (except for the
regions of Paris, Lyon, Marseilles and Bor-
deaux) is in the north of France. But this
is a fact which might have been observed
in any of the continental countries. In
Germany, for example, it is in Bavaria
that the smallest number of listeners is
found.

The number of French listeners will very
probably increase in the future as the re-
ception continues to be improved, owing
to the new stations under construction, and
to the improvements in programs which
will undoubtedly follow. There are still
many theatres and variety shows which
refuse to broadcast their programs because
they want to be subsidized by the state.
But it is obvious that this is not possible
because only 17 million francs per year are
granted by the State to the official broad-
casting stations. In spite of such limited
means, a national orchestra of 80 members
has just been created. It is hoped to be
considered as one of the main broadcasting
orchestras in Europe.

It is a surprising fact that in France, in
spite of the literary élite, and good dra-
matic authors, a good broadcast play has
not yet been produced. A prize of 3,000
francs (and it is not much) which was to
be given for the best broadcast play, has
been disputed with the result that none of
the 10 competitors actually obtained the
prize, as none of the plays met the re-
quirements.

School broadcasting does not exist as
yet, but it will probably be accepted when
sponsored by the Board of Education, as
it may be later.

The Lucerne plan is said to be a danger-
ous onc for the few private stations which
remain. They try to obtain cleared chan-
nels by changing their wavelengths, but
these channels assigned to France will soon
be occupied by the official stations now
under construction. In Paris, therc are
so many stations: Radio-Paris, Paris-PTT
and Eiffel Tower on the one hand; and
on the other, the private station, that the
two smaller .5 kw. stations, Radio-LL and
Radio-Vitus are threatened by the annul-
ment of their transmission licenses.

The important political events of this
yvear have cxerted a great influence on
French broadcasting. It had been suffer-
ine from perpetual changes of the Cabinet,
which brought in action a new Postmaster
General each time. At the beginning of
the year, the interdiction of the religious
transmissions from “Radio-Paris” (where
they had been part of the program for
over 6 years), interdiction which was based
on the neutrality of the State towards the
Church, has deeply stirred certain classes of
listeners. Later, broadcasting was threat-
ened by a political cecnsorship which might
have brought, in the beginning of Febru-
ary (during the riots) a complete silence
on political events. On the day of the
general strike, “Paris-PTT” could not be

heard and a “cut” in the officials’ salaries
was the cause of a break in the programs
of this station. Now, however, with the
new cabinet, French broadcasting is spring-
ing into life and vigor. Religious lectures
from “Radio-Paris” have begun again, and
a scries of philosophical lectures, the first
of which was given by M. Henri Bergson,
give a new interest to the listeners. They
have been filled with enthusiasm over
M. Doumergue’s two broadcast speeches;
there will be some more of them as
M. Doumergue is a .great friend of broad-
casting. 1934 will be a hard-working year
for French broadcasting, but that it will
gather the fruits of its labor scems as-
sured. The powerful new stations should
start new interest in Broadcast band DX
from Europe.

The Service Bench

(Continued from page 241)

seemec_i to indicate that the receiver was
okay from the antenna to the secondary of
the last if. transformer—for most any-

thing wrong in this part of the circuit .

would have shown up in the plate current
through these tubes, whether it be trouble
in the voltage supply, open i.f. transformer,
shorted turns, etc. A.F. by-pass condensers,
the coupling condenser between the second
detector and the —47 output tube, voice
current circuits in the speaker were next
inspected and exonerated. By a process of
elimination, only the secondary of the last
if. transformer remained. This was re-
moved and given a careful once-over which
disclosed a ‘rosin joint. All connections
were resoldered, the coil tested for shorted
turns, the trimmer condenser freed from
dust, the transformer reassembled, the
shield cleaned at the contact surfaces and
the unit replaced in the set. The receiver
has been playing now for about a month
with no sign of trouble, so it is reasonable
to suppose that we have eliminated it.”

Replacement Volume Control
Manual

Radio dealers and servicemen will want
to obtain the new Yaxley replacement
volume control manual of over 100 pages.
It will be full of important information
for service workers. Through a special ar-
rangement, these manuals are made avail-

YAxLEY R
; ;@cp/dcemcni +
~ Volume

@
Manual

N

able, free, to radio servicemen and dealer
readers. The only requirement is that all
requests be written on letterheads indi-
cating that the reader is a bonafide radio
serviceman or dealer. Address requests
to Department Y, Rapio News, 222 W.
39th St., New York City.
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ENGINEERS—

LET THESE ENGINEERS
RIGHT FROV THE HEART_ OF
THE BIG RADIO INDUSTRY

TrainYouatHome for

MANY RT-I TRAINED MEN

wake 3370 7

American Television
Apparatus Design
Arcturus

Get out of
the rut. Train
now, as big radio
manufacturers want you
trained. Fit yourself for
good pay work in Radio—
the field with a future. I'll
train you quickly and in-
expensively right in your
own home, and in your spare
time. More than 40 leading
Radio Manufacturers endorse
R-T-1 Training and recom-
mend it to you. The famous
Radio Engineers listed above
have made this Training so
practical and easy that many
men start to make an extra
85 to $10 a week soon after
enrolling.

Balkeit . Brunswick
Capehart . Clarion
Clough-Brengle
Continental Carbon
Crosley . DeForest
Echophone . Fada

Erie Resistor
General Instrument
Grebe
Hammarlund
Hickok . Howard
International Re-
sistance Co.
Kennedy . Ken-Rad

Mail Coupon for FREE gy |, Lyric

Information o
Majestic . Muter

Meissner Mfg. Co.
National Union
Phiice
Radio Products
Sangame Electric
Sentinel . Sheldon
Silver-Marshalt
Standard Trans-

My free Book tells you
about Radio’s spare-time and
full-time opportunities—
about my manufacturer-en-
dorsed Training—about the
famous Advisory Board of
top-notch engineers who di-
rect and supervise R-T-I
Training—about hundreds of
R-T-1I students and gradu-
ates who are making $35 to
$75 a week, and more, in
Radio. former Corp.
M M Back A Stewart Radic

y oney-Bac gree-
ment Protects You Siewart Warper
Stromberg-Carlson
Get the facts about Radio’s

Oppostufitics for DRATNED N e sal ME
MEN-—about the exclusive crophone
features that make R-T-I Zenith

Training so outstandingly
successful—about R-T-I
Working Qutfits and 5 Ad-
vanced Courses furnished
without extra cost. Act
today. Get out of the rut.
Mail the coupon for ny
FREE Book. There is no
obligation.

AY D. SMITH, President |
| Radio and Teievision institute (R-T-1)
2130 Lawrence Ave., Dept. 47 l
Chicago, lil.
| Dear Mr. Smith: Without obligating me, send |

FREE Book about spare-time and full-time Radio I
l opportunities and how I can train for them at home.
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AN authoritive swork on
Short-Wave Receivers,
Broadeast Receivers. Public
Address Systems. Trapsmit-
ting Apparatus and Testing
Equipment.

Complete informa-
tive material on radio
in general. stressing
the abnormalities of
short-waves. their cen-
struction, functions
and tuning. Complete
short-wave station
ist, giving time and
frequency.

Articles by famous
radio engineers—A. H. Lynch, Herman
Cosman, Herman Bernard. ete.

Send for your copy today

6 Tube Superheterodyne

ALL-WAVE RECEIVER

MPROVED

superhet
circurt. Lat-
est  tubes—
1-2A7,2-'58's.
1-'55, 1-2A3
and 1-'80
rectifier.
A, V. Ca:
single  dial;
low noise
level; no
background
noise;  com-
plete tuning
of all bands

Complete Kit with 5 Bruno Coil
dynamic speaker ........

Wired and tested, extra. $5.00
Kit of RCA licensed tubes oF 5.95
Set of 2 broadeast coils (200-550) ............ 1.50

TRY-MO RADIO GCOMPARY, Ine.
85-R Cortlandt St., New York City
Send For New 1935 Catalog

I@ m10 Weeks

44228
PAY forTRAlNlNG
AFTER YOU GRADUATE!

GET DETAILS OF MY AMAZING OFFER!

Prepare for, Jobs h1 Radio Broadcast. Talking Pic-
ur Television. en_weeks of practical shop
work i the Erept do ne Radio_Shops, on real machinery
gon t need advanced education or

experience. Free Emp]oyment Service for life
while learning. Ma

. Many earn
il coupon today for free book which
tells youhow hundredsof others have become successful Radio
men after taking my training.
COYNE RADIO SCHOOL, H. C. LEWIS, Pras.
500 S. Paulina Street, Dept. 74-3K,, Chicago, (1.

Send Free Radio Book and facts. Tell how I can payfor my
course on easy payment plan after | graduate.

Name...ooooviionininiiienns secmesasiervessatratteceeeras

ALL WAVE ANTENN;\SKIE For suggestions, esti~

(hSLtusxé )LL WAvE mate on Antenna to
EIETENNA?(IT - meet your needs, give

(list $12.50) . .. .. 1$7.50 receiver, sketch of loca-~
DE LUXE COUPLER. tion showing - space,
’ur(li';g?f(;%‘o'; ....$6.00 height and noise sources.

BEAT NOTE OSCILLATOR IS
THE IDEAL STATION LOCATOR

(described in April issue. Radio News). Indi-
cates station by whistle, turn swltuh off, Whl“ﬂ(’

disappears,  station remsing 5
peak. Powered from receiver. For
keuperbe'.s only

PHONE RECEPTOR FOR
RECEIVER WITHOUT
PHONE JACK. lnserting
phone plug ;\utomz\hcally
Silenges speaker. No dis. S3 95
turbing of receiver wiring

Rapro News ror Octoner, 1934

RADIO PHYSICS COURSE

ALFRED A. GHIRARDI

Lesson 33
Capacitors

VERY radio circuit is merely a com-
bination of resistors, inductors and
capacitors, arranged to produce cer-
tain desired characteristics. These three
elements form the basis of all electrical
circuits we will come in contact with. A
complete knowledge of the action and con-
struction of all forms of capacitors is
essential in radio work. We have already
studied the behavior of resistors and in-
ductors, and will now consider the capaci-
tor. The term capacitor has lately been
adopted as the correct one to designate
devices which are used in electrical circuits
to purposely introduce the elcment of ca-
pacitance. While the term capacitor is a
very good one, the term condenser, used
commonly to denote the same thmtr is
perhaps used much more in radio and elec-
trical work. The term condenser is a very
poor one, for it has no relation to the ac-
tion of the device in a c1rcu1t. The so-
called “condenser” does not “condense”
anything, except possibly the negative elec-
trons crowded into the negatwe plate. As
we will see presently, a capacitor or con-
denser stores an excess of electrons on one
set of plates when charged. The condenser
is the only electrical device which actually
stores electricity; that is, electrical charges.
Its capacity for storing electrical charge
or electrons is called the capacitance. The
term capacity is commonly used in prac-
tice instead of capacitance. The student
should become familiar with all of these
terms, for while it is desirable to use the
correct one always, one must sometimes
do as the Romans do when in Rome.
Many manufacturers still mark their units
as “condensers of so-and-so much ca-
pacity.”
Also both sets of terms are found in

or capacitor would be, any two conductors
between whick o difference of electrical po-
tential exists, and which are separated by
an insulator. Thus the ends of two wires
held apart in air really form a capacitor if
an em.f. is applied to them, but, as we
shall see later, such a device would have
very little capacitance or ability to store
electric charges simply because its surface
areas are too small.

The actions of capacitors is so intimately
tied up with electrons and electric charges
that it would be well at this point to
briefly review the theory of the electron
structure of matter which we studied in
earlier lessons. Let us consider the ca-
pacitor shown in (A) of Figure 1, consist-
ing of two sheets of metal separated by
some insulating material. The insulating
material between the plates is called the
dielectric. 1f the plates are separated by
air, then air is the dielectric. If separated
by mica, then mica is the dielectric, etc.
The plates of a condenser merely act as
storage places for the collection of elec-
trons and for applying electric fields to the
dielectric material. It is the electronic dis-
tortion of the atomic structure of the
dielectric material that is responsible for
the capacitive action, as we shall see. A
source of emd. is connected in the circuit
through a switch K. We know from our
previous study that all materials are com-
posed of molecules which are made up of
atoms of basic materials known as ele-
ments. These atoms are composed of elec-
trons revolving about the central portion
in established circular orbits, just as if
each atom were a miniature solar system.
In any such material, we also have iree
electrons not permanently attached to any
one atom, moving around more or less in
the same manner as comets in our uni-
verse. In materials which are good con-
ductors of electricity, a large number of
these free electrons are roaming about the

§ vg" Vol =d = VL e
LADORATORIES
227 Fulton St., Dept. RN-9, New York City
Chief Engineer—Sol Perlman. E. E., Consulting En-
gineer on Antenna Problems to A H, Lynch, fnc.
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Figure 1. Electron movements during charging and discharging of a condenser
(conductor). The electrons in the atoms of the dielectric are strained out of their

normal orbits by the electric charges of the electrons transferred around to the
negative plate during charge

radio and electrical literature. It is very
difficult and almost impossible in some
cases, to change a term which has been in
common use for years, so it is doubtful if
the terms capacitor and capacitance will
ever entirely supplant the more popular
terms condenser and capacity.

The application of an emdJf. to a con-
ductor causes a transfer or “drift” of elec-
trons around the circuit. If the circuit is
continuous, a continuous flow of electrons
takes place around it, and we have a con-
tinuous electric current. If the circuit
is not continuous, but terminates in two
ends separated from each other, a some-
what similar action takes place for a short
time. A general definition of a condenser

WWW americanradiohistorvy com

interior structure of the material, occa-
sionally breaking their way into one of the
small solar systems, and usually in such
cases bumping one of the planets or elec-
trons free to wander around, until it in
turn strikes another planet and knocks
another electron loose, etc. Each of these
free electrons carries a small negative
charge and if a sufficiently large nurnber
of them are set in motion by the applica-
tion of an em.f., we have an appreciable
electric current an’d the material is said to
be a conductor. - On the other hand, in
some materials there are almost no free
electrons, that is, the electrons are bound
tightly to their own orbits. These mate-
rials are known as insulators.
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12.8-550 Meter
“Superhet”

(Continued from page 205)

movement for ordinarily hair-line sharp,
short-wave stations, but it is the readable
dial ratio—in sharp contrast to many re-
ceivers having ten and fifteen short-wave
stations crowded into an eighth inch of
dial scale.

This band-spread system was introduced
to all-wave broadcast receivers in the
Masterpicce 11, through two dials and two
separate condensers, of necessarily high
minimum capacity, necessitating a 410-
mmid. tuning capacity to cover the re-
quired wavelength ranges. Perfected in
the new model, it allows of so low a
minimum capacity that 335-mmfd. tuning
capacities may be used, with resultant
ercater signal strength on short-wave sta-
tions. The new three-gang band-spread
tuning of r.[. stage, detector and oscillator
does not show the variation in band-spread
sensitivity that the single oscillator band-
spread condenser of the older model did.

The Masterpiece II used a tuned r..
stage on short waves for noise reduction
and image sclectivity. During a year’s
usc of this important feature, it has been
found possible not only to obtain accurate
tracking, but also to effect quite accurate
dial calibration as well—something at first
found difficult.

While a carcful analysis by the writer’s
own and independent (RCA, for example)
Iaboratories has shown that the r.f. coils of
the older model had the ideal wire sizes
and form factors (ratio of diameter to
length), rescarch has also shown how to
increase the amplification of r.f. and de-
tector stages, and this knowledge has been
incorporated in the Masterpiece III, with
quite noticcable improvement in signal-to-
noise ratio and in short-wave station vol-
ume. This has heen accomplished largely
through the proper use of high-impedance
primaries on all bands, which provides the
only way to insure accurate circuit track-
ing without excessive adjustment compli-
cations, and to approach uniform gain on
all wavelengths.

At the request of certain foreign users,
the 2B6 output tubes, while thoroughly
satislactory, have been replaced by 2A5’s
operated as triodes Class A prime simply
because these tubes are obtainable any-
where in the world. The power output
stage develops 18 watts undistorted output
at less than 5% harmonic distortion, and
while employing different tubes, driven by
a third triode 2A5 power amplifier, shows
the same fine {requency characteristics,
plus “high fidelity” reproduction, as did
the previous amplifier—and one watt more
undistorted output.

The threc-stage, air-tuned, 465-kc. i.f.
amplifier has been retained, but instead of
losing a portion of its entirely excessive
gain (see July Rapro News for reasons,
pages 100 and 123) by means of grid
resistors in each stage, with the noise pos-
sibilities they may introduce during aging
of even the best resistors, the i.f. grids have
been tapped down the if. secondary coils.
The third stage is used for the extreme
selectivity required for European 9-kc.
broadcast separation, not for gain, which
is not only not necessary, but is so exces-
sive with threc full gain stages as to in-
troduce unnecessary nhoise.

The tuner of the Masterpiece III is
illustrated herewith, as is its circuit dia-
gram (Figure 1). The tuner and amplifier
are finished in polished chromium, with
speakers to match, shielding being effected
by complete enclosure of the tuner both
by a chassis bottom pan carrying all ser-

vice data, and by a removable cover shield
as well.

The wavelength ranges, selected by a
four-position, six-section gang switch of
dependable, trouble-free performance. are:

White 540 to 1520 kc.
Green .......... 1500 to 4500 kc.
Yellow ...... ...4200 to 12,500 kc.
Red ovivpirmrne 9000 to 23,500 kec.

A fifth band, 130 to 400 kc., can be had
for European use, its inductances housed in
the three round shields to the right of the
six-gang condenser, being enclosed with
the broadcast-band r.i., detector and os-
cillator inductances. Six separatc coils are
used for cach range, padded for tracking
and alignment by individual trimmers for
each coil, plus the customary oscillator
low-frequency trimmer for each range.
Trimmers arc mounted close to coils and
wave-change switch for short, efficient
leads. The overlap between yellow and
red ranges is intentional—to provide high
efficiency, low tuning for the important
16-, 19-, 25- and 31-meter broadcast
bands.

The Radio Show

(Continued from page 199)

countrics. In Germany the Leipsig Fair,
always famous for its ability to draw
crowds, showed many new radio inven-
tions and created much interest. Philadel-
phia holds its seventh Annual Radio and
Electrical Show from October 8th to 13th.
And we have records of radio shows sched-
uled for the Fall in many other countries
throughout the world, including South
America, Australia, Africa and the Orient.

The whole world is becoming radio-
minded and the great new development of
the Short Waves is revivifying radio in-
terest and making the whole world a play-
ground for the owner of a short-wave set.
And television is another thing that is in-
teresting and drawing crowds—at least in
America and England. The greatest crowds
in the expositions can usually be found
waiting their turn at television demonstra-
tions or standing in a large hall viewing
some of the new “giant” television screens
and perhaps waiting to be televised.

“The return of the Radio Show”—what
does this all mean? It means that radio is
increasing in popularity and it also means
that the radio business, with business in
general, is getting better. It #s true that
radio has more to to offer today than at
any time in the past and that American
radio engineers, manufacturers and sales
organizations have been able to combine
their efforts in producing wonderful new
machines for receiving that open up the
whole world to the average listener.

Rapio NEws, this month, is holding what
might be termed a Unique Radio Show—
between these covers. No matter where
vou are in the world, all that you need to
enable you to visit this Show is the small
newsstand or subscription price. In the
following pages vou can see the new in-
ventions and developments and read the
details of their construction. You can
follow all these developments sitting at
home in your easy chair. Our Editors have
combed the Research Laboratories of
American Manufacturers and interviewed
the Country’s foremost engineers for the
detailed descriptions that follow. These
are the American units that will be shown
at the Radio Shows around the World
and we feel that our readers will thus get
their first-hand information on the new
radio developments for 1933.
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ANNOUNCING

RIPLETT engineers developed the

ALL-WAVE Oscillator, in an-

swer to the growing demand from
service men for a well designed, com-
pletely shielded all-wwave signal gener-
ator. This new Triplett instrument is
advanced in design, precision built,
compactly constructed, and absolutely
dependable. It gives a signal output of
constant level . . . either modulated or
unmiodulated.

The charts are hand calibrated and cover
a frequency range of 110 to 18.000 KC.
The frequency ranges are controlled by a
4-position band change switch. All bands
covered as fundamentals. The condenser
shaft is at ground potential. This means
there is no radiation of signal from con-
denser shaft or screws. A perfected atten-
uator control makes it possible to use the
signal generator on the most sensitive as
well as the weakest receivers.
No. 1151 is_a single All-Wave Os-
cillator. Dealer’s net price...... $23.34

No. 1180 is made up of the com-
bined All-Wave Oscillator and
Volt -Ohm-Milliammeter. Deal-
er's net price.......... ..., 30.00

No. 1181 is a combination of Volt-

Ohm - Milliammeter, Free-Point
Tester, and All-Wave Oscillator.
Dealer's net price...ve.venunn... 38.00

Your Jobber Can Supply You

The Triplett Electrical Instrument Co.
81 Main St. Bluffton, Ohio

MR

Mai! today for details

The Triplett Electrical Instrument Co.
81 Main St.,
Blufiton, Qhio.

Gentlemen:

-
I
|
|
!
Send me catalog on Triplett ALL-WAVE |
servicing instruments. :
|
|
!
i

|

i

|

!

I S ;
I Oscillator, and your complete line of radio
|

|

|

|

|
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Mr. E. H. Rietzke, President of CREL former
ume( ingtructor at Nava! Rescarch Laboratory,

todny an outetanding ficure in the Radio
nrofcwon

WHAT ARE YOU DOING
ON THE NIGHT OF
THURSDAY, SEPTEMBER 6?

Perhaps you don’t know yet? Maybe
to the movies . . . for a ride . . . visit-
ing . . . but how many of you men are
going to take an hour or two to devote
to your future in radiof? . . . on that
night or aeny night?
You would never have gone into radlo
if you didn’t expect to “go someplace.”
But it takes specialized training to get
to the top . . . and if you have the
ambition, CREI can help you get
there.
This is the Only School in the Country
That offéers a Complete Course in Ad-
vanced Practical Radio Engineering

CREI coprses are planned for experi-
enced radio men who feel the need of
more intensive training and education.
Our homestudy courses were prepared
by some of the greatest “minds” in
radio, and our re51dence school is
staffed by experienced, college-trained
engineers. with modern working equip-
ment at your command.

Let us suggest the course most
adapted for you and how you
can pay for it.

New 40-Page Illustrated
Catalog Sent on Request

CAPITOL RADID ENGINEERING INST.

14th and Park Road—-Wushmgfon D. C.
Dept. R.

{ Model 131 is contained in a
spruyed shield cabinet nnd
affords dircct reading of
B frequencics.
wth charts.

A signal Generator must be all.
wave to be of much use  If you
don't get an all-wuve Siznal
Generator you pay for one any-
wiy in lost time and business.

No fussing

: THE new Berpard Signal Generator, Model 131, is a,
switch-type,  constantly-modulated  instrument.
direct-reading in frequencies, and equipped with an
attenuator. The fundarentals are 125 to 16,000 ke.,
all direct reading, with harmonic extension to 100
mge. indireet-reading. This is the only Signal Genera-
§ tor commercially obtainable revealing 125 ke. to 100
§ mec. coverage, a_frequency ratio of 4,000 to 1. Yet there i3 no.
dial-erowding. The oscillator tubeis » 34. frequency stabilized.
Che average accuracy (scale rending compared to genernted fre-
Y guency) xsf t?:ce. The outpub 15 electmn-coupled 'md free from

eir-

cu

\Iadol 131 works on 90-120 volts, a, c., d. c. or batteries, henee
L any place there is a radio scb there is power to run the Sigmid
Generator.  Special models for any voltazes can be supplied.

This instzument is madc by the first manufacturer to introduce
direct-frequency reading dials in eignal generators, the method
that dispenses with swkward ch'\rts, saves your eyes and your
time. and enables greater accur:

‘The main purpose of \chcl 131 is'to line up intermediate, broad-
cast and short-wave channels in receivers. It may be used also as a
£ station-finder (125 ke. to 100 mege.) One may pre-set the receiver
¥ accurately at 125 to 16,000 ke. Thc Dre-getting bencfit is one that
mere ncmon finders do not possess

M 1 All-Wave 81 Gcncrator direct-frequency reading
& dial for (und :mentals, 5 to 16,000 kc.. indircct reading by
t harmonics to 100 mgc. (no charts useds. Accu arately adjusted,

ready for use, complete with 34 tube and modulator tube. (Sh)p-
§ ping weight 6 1bs.) List price $40.00. Net nrice $19.95

The iInductance Authority

A book of charts for winding, :hort,-v.me and broadeast coils with-
out computation. Postpaid, $2.0

HERMAN BERNARD
145 West 45th Street, New York, N. Y.
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LATEST RADIO PATENTS

Bex J. CaroMy*

1,920,906, TUBE TESTER, Wrrrianm NEL-
soN Goopwvyn, Jr., Newark, N. J, as-
signor to Weston Electrical Instrument
Corporation, Newark, N. J., a Corpora-
tion of New Jersey. Filed October 31,
1930. Serial No. 492,560. 7 Claims.

1. In the process of determining- the mu-
tual conductance of a vacuum tube, the
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method which comprises impressing a pre-
determined alternating current voltage upon
the grid circuit of said tube, rectifying the
alternating component resulting in the plate
circuit from said impressed voltage, and
measuring the rectified current.

1,923,252. PHASING DEVICE. ArcHI-
BaLp H. Brorry, San Francisco, Calif.,,
assignor to Television Laboratories, Inc.,
San Francisco, Calif., a Corporation of
California. Filed May 31, 1930. Serial
No. 457,879. 7 Claims.

6. In combination with a cathode ray

tube having a control electrode therein, a

L

A

——

g |

£

[

>
<

>

& $ 2

3

°

>
<

>

S

i i —

phase shifting network connected across the
control electrode circuit, an oscillator for
supplying power for deflecting the cathode
ray stream, and means for applying a volt-

* Patent Attorney, Washington, D. C.

WwWwW-americanradiohistorv eom

age from said network to control said
oscillator.

1,922,282. SIGNAL RECEIVING SYS-
TEM. Henrl JEAN Josepiri MARIE DE
Recxavurp pr Berrescize, Neuilly-sur-
Seine, France. Filed February 24, 1932.
Serial No. 594,885, and in France April
29, 1931. 5 Claims.

1. A receiving system adapted to receive

a signal consisting of an oscillation whose
frequency is constant and whose phase as-
sumes alternately two values in opposition,
comprising, a local generator supplying a
continuous oscillation having the same {re-
quency as the signal oscillation, means for
obtaining from the said signal oscillation a
first auxiliary oscillation whose phase is
constant and whose frequency is a multiple
of that of the signal oscillation, means for
obtaining from the continuous oscillation
supplied by the local generator a second
auxiliary oscillation having the same fre-
quency as the first-mentioned auxiliary
oscillation, means for effecting the inter-
ference of the two auxiliary oscillations ior
producing a resulting interference current,
means for controlling the frequency of the
said local generator by the said interfer-
ence current, and means for simultaneously
impressing the signal oscillation and the
continuous oscillation supplied by the local
generator on the detector of the receiving
system.

1,935,738. RADIO RECEIVING SYSTEM.
PALMER H. Crarg, Cincinnati, Ohio, as-
signor to Invex Corporation, a corpora-
tion of New York. Filed October 1,
1929. Serial No. 396,562. 4 Claims.

2. The method of dlscrlmmatmﬂ between
static impulses and signalling currents in
radio reception which consists in, collecting
both static and signal wave energy, trans-
mitting both static and signal wave energy
to a detecting device over one path, trans-

W

3

mitting static energy to said detecting de-
vice over another path, constantly exclud-
ing from said second path signal energy of
a band of frequencies including all ire-
quencies lying within the tuning range of
the receiver, and opposing the static ener-
gies in said detector device.

1,937,333, MAGNETOSTRICTION OS-
CILLATION GENERATOR. RoserT B.
Dowmg, Schenectady, N. Y., assignor to
General Electric Company, a corporation
of New York. Filed October 23, 1929.
Serial No. 401,846. 6 Claims.

1, The method of operating a magneto-
strictive electron discharge oscillation gen-
erator having an oscillating circuit, an
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anode circuit, a grid circuit, and a coupling
between said circuits including a magneto-
strictive body which includes subjecting the
magnetostrictive body to a rclatively small
portion only of the total oscillatory cnergy
of said oscillating circuit, and supplying
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energy from the anode circuit to the grid
circuit in addition to that supplied through
the magnetostrictive body.
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A 5-Meter

Transceiver
(Continued from page 218)

a few trials are advised. An 8-foot wire
or pole split in the center and fed with a
twisted pair of random length taken off
at right angles will work fairly well. When
parked, a wire thrown over a high branch
or a nearby tree can be made to work very
well.

In transmitting, beware of overmodu-
lating, the one prevalent trouble with 3-
meter phones. The signals get louder, but
intelligibility decreases and, too, the width
of channel occupied may increase consid-
erably. Be fair to vourself and your fel-
low ham. Don’t overmodulate. When
using phone, the volume control should
usually be turned on full for transmitting,
although, in a noisy location, better results
will be obtained by shouting into the mike
and using the volume control as a gain
control to adjust the degree of modulation.
When using buzzer i.c.w. it is absolutely
necessary to do this, or overmodulation
will surely result. A few words on icw.
will probably be helpful.

Some buzzers, if plugged into the mi-
crophone juck and keyed may work at
times, but cannot be relied upon. Some
won’t even squeak. The reason for this is
that an inductanee (the primary of the
modulation transformer) is in series with
the buzzer and the 3-volt A battery. Put-
ting another 3 volts in series (correctly
poled) will work in many cases, but if
even this fails, the circuit shown in Figure
4 will do the trick. Here the buzzer acts
as a relay, putting the A battery period-
ically across the primary winding. This
produces a violent kick, so it might be a
good idea to insert a resistance of onc or
two hundred ohms or, better, a .1 or .25
mfd. condenser in series at point X. This
will obviate the necessity of turning down
the volume control to prevent violent
overmodulation.

Overmodulation might wreck the type
-33 modulator tube where the voltage ex-
ceeds 135, the rated masimum, although
the author has found 157 volts to be per-
fectly safe and 180 volts may be used
with care (although a voltage this high is
not recommended) if violent modulation
is prevented. Another rcason for watch-
ing that percentage! Table 1 gives the
approximate power input to the oscillator.

Parts List

C1, C2—Aerovox .002 mid. mica con-
denser, type 1460 or 1467

C3—National midget condenser (STN type,
cut down to 2 stator and 2 rotor plates
or STN6 with 1 rotor and two stator
plates) or a 15-mmid. Cardwell “Trim-
Air” RT15

C4—Acrovox .0001-mfd mica condenser,
type 1460 or 1467

C5—Acrovox .001-mfid. mica condenser,
type 1460 or 1467

Cé6—Aerovox .004-mfd. mica condenser,
type 1430

R1—Filament supply resistor, 2 ohms

R2—Variable resistor, 10,000 ohms

R3—Lynch 100,000-ohm, 1-watt resistor

R4—Lynch 10,000-ohm, 1-watt resistor

RFC—National R-100; rf. choke

SW1—VYaxley rotary type filament switch

SW2—Yaxley 4-pole, double-throw jack
switch

T1—Kenyon type KOMO output trans-
former

T2—Kenyon audio transformer with extra

microphone winding, type BPR

General Radio plugs and jacks {or coils

National isolantite 4-prong socket

National isolantite S-prong socket

type —-30 tube

type =33 tube

National flexible shaft coupling

picce Y4-inch bakelite shafting (cut when

assembling—about 1 inch required to

extend condenser shaft)

Yaxley short type single-circuit jacks

National “Velvet vernier” dial (small)

plug for microphone

plug for headphones

Blan aluminum case, te-inch aluminum,

7 inches wide by 6 inches high (panel

size) by 514 inches deep. Black crackle

finish if desired. Has triangular inside

corner blocks.

3 “Tiny Mite” stand-ofi insulators.

1 single-button microphone (Universal

“Handi-mike”)

four-prong cable connecter plug

feet or more of battery cable, 4-conduc-

tor

lengths round bus-bar for coils

L1 and L2—4 turns Y5-inch diameter for
5 meters

L1 and L2—9 turns $%-inch diameter
for 10 meters

— e = O

e N

O3 =

[N

L3—2 turns Y-inch diameter for 35
meters
L3—3 turns $§-inch diameter for 10
meters

25 feet push-back hook-up wire

1 pair headphones

Assorted brass and bakelite spacers, ma-
chine screws and nuts, lock washers

Battery Box

1 mechanics’ tool box, 14 inches long by
654 inches high by 6 inches wide, outside

1 wafer type 4-prong tube socket

1 single-circuit Jjack (for buzzer power
supply)

1 3- or 4¥-volt C battery for buzzer
power

2 Eveready No. 6 dry cells for filaments

3 or 4 Eveready 45-volt B batteries

1315 to 22 wvolts of C battery (see
Table 1)

Antenna

47-inch dural tube, Y4-inch diameter

No. 14 enamel antenna wire for feeders

Isolantite or other good spreaders to suit
dimensions
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AMPLIFICATION
fitted to Your Needs!

~ WANIATIHA In DICCIBN

300 . teee

FREQUENCY IN'CUELLS PER SECOND.

YOU can now build radio receiver amplifiers or
public address systems, such as the ''Lab’’ am-
plifier described by Messrs. Hollywood and
Wilder in RADIO NEWS, to any stondard of
excellence consistent with cost. For KENYON
has sought the best in new transformer mate-
rials and design, the best of new tubes and cir-
cuits, and evolved components and assemblies
which, dollar for dollar, set new high-fidelity
standards.

For true high-fidelity standards, employ KENYON
Laboratory Standard Audio Components. Care-
fully designed to meet frequency specification
of plus or minus 1 db from 30 to 15,000 cycles.
Note above curve of KENYON KLL audio trans-
former. Minimum wave form distortion. Elec-
trostatic shielding in coil structure between
primary and secondary of all audio line frans-
formers. Housed in high permeability iron cast-
ings for electromagnetic shielding. Laboratory
grade throughout.

For the more limited pocketbook, use KENYON
All-Purpose Amplifier Components, incorporat-
ing high quality at a low price made possible
only by a controlled mass production.

KENYON

Versatile Amplifiers

If you prefer critically designed amplifiers re-
flecting present-day economy with remecrkable
quality, then consider KENYON Versatile Ampli-
fiers offered in kits or individual components. 18
or 36 watts power output. Frequency response
plus or minus 2 db from 100 fo 8000 cycles.
Voltage gain of 80 db. Complete two-circuit,
four-position mixer integral with audio channel.
Audio and power chassis on separate decks.

Kit 245 AB (18 Watts)

1 BL%G ..... $7.50 1 B45APT ..$10.00

1 BC3000 ... 6.50 1 BC100 .... 4.75
1BIG45 ... 7.10 2 BC350 . 8.00 (¥4 ea.)
1 B450-2 .... 8.50

Total {List).$5(.25

Accessory components are mounted to respective chasses
at factory. Accessory kit does not include mixer T pad
attenuators. Accessories for either the 18 or
3¢ watt unit, complete (list priee)..........

Kit 445 AB (36 Watts)

1 BL2G ..,..$7.5 1 B445 PT . .$16.00

1 BC5000 . 6.50 1 BC9186 ... 9.00
1B5645 ..... 7.1 2 BC350 ..... 8.00 ($4ea.)
1 B450-4 8.50

Total {List).$62.25
If rack and panel mounting is preferred to table mount-
ing, the accessories tolal $12.00. If technician prefers to
select own aceessories, two chasses may Dbe purchased
separately, ml_aolhcr vnlth tubedcover and mixer eover
lates and voltage amplifier cradle suspension,
Forcs i toney moplir ol e $20.00

Ask your local dealer to show you the KENYON
line and supply you with the KENYON litera-
ture. Or write us direct for data on KENYON

components and their application to latest tubes
and circuits for high-fidelity results.

Kenyon Transformer Co.,Inc.

R 840 Barry Street
«New York City

W DO OUR PART
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THOUSANDS HAVE LEARNED
TO DEPEND ON ASTATIC
CRYSTAL MICROPHONES
and PICKUPS

They are
tienally rugged
and are exten-
sively used by
broadcasting  sta-
tions, Amateurs,
and in Public Ad-
dress Systems.

excep-

Microphone D-104 List $21.00

Pickup §-8 List Price $15.00
Equip With Astatic for Clear Signals

See your nearest jobber
for prices and discounts.

Licensed under Brush Development Co. patents

A

YOUNGSTOWN, OHIO

HOW TO BUILD, TEST
AND REPAIR
RADI®

Radis Construction
Library

Including Television, Short-Wave Receivers and Auto

Radios, 3 Volumes, 6x8—1177 pages, 561 I lustrations.

This practical Library includes: PRACTICAL RADIO
—The fundamental principles of radio, presented in an
understandable manner.  Illustrated with working dia-
grams. PRACTICAL RADIO CONSTRUCTION AXND
REPAIR—Methods of locating trouble and reception
faults and making workmaniike repalrs. Discusses mod-
ern Short-Wave Leceivers and installation of automobile
radlos fully. RADIO RECEIVING TUBES—Principles
underlying the operation of all vacuum tubes and their
wse in reception, remote control and precision measure-
ments. L.

Tlelps you to understand modern iype receiving sets—
full of construction data and practical kinks for the
experimenter.

20 Days Free Examination
Easy Terms

e T SR R
McGraw-Hill Book Company, Inc.
330 West 42nd Street, New York

Send me the new RADIO CONSTRUCTION
LIBRARY, three volumes for 10 dayy’ free examin-
ation. If satisfactory I will send $1.50 in ten
days, and $2.00 a month until $7.50 has been paid.
It not wanted I will return the books postpaid.
B T R
Home Address. ..
City and State. .
POSILION . vttt e
Name of COMPany............ceuevs el RN-10-34
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"ORD? QRD? ORD?

ConpucTtep BY GY

T is to be noted that most of the “op”

mail coming in appreciates the balance

that has been shown in this department
in regard to the ARTA and the IBEW.
We wish to make it understood that this
column takes an unbiased attitude toward
both organizations, only expressing its likes
and dislikes as affects the general well-
being of the radio operator. We have con-
tinually stressed that if “both organizations
are working towards the end of giving
the radio operator and radio techwician the
best cooperation towards a liberal wage
and the best working conditions such as are
enjoyed by every type of professional
man,” this column will extol or berate, as
the case may be, the virtues or discrep-
ancies of any of their actions. For years,
radio operators have tried to have organ-
izations represent them, but there was
always that fly in the ointment, human
nature, which eventually “cracked up” the
works. Now that we have two organiza-
tions in this country to look after the well
being of the operator, we believe that the
time has come when operators will be con-
sidered as officials capable of performing
important duties and recognized as such.
We wish to continually receive your com-
ments, good or bad, so as to guide us as
to the individual reactions of the operators.

The heading this month shows the
licensing section of the new Federal Com-
munications Commission, at Washington.

WABC, in its efforts to put on spectacu-
lar programs, tried to re-broadcast the
Arctic and Antarctic by radiophone. An-
nouncers at the northern terminal in
Alaska were in constant daylight while
those in Little America were in total dark-
ness. The broadcast, while very successful
from the standpoint of an engineering feat,
was not what one would call enjoyable
for the listening public, due to atmospheric
conditions which blurred radio reception.

The Madrid Conference bearing the
above title and consisting of general radio
telephone and telegraph regulations was
ratified by the United States and signed
May 1, 1934. The general radio regula-
tions contained therein were published in
last month’s issue of Rapio NEws, in an
exclusive article by G. C. Gross, Chief of
the International Relations Section of the
Federal Radio Commission. Those of you,
however, who desire to study the reams
of details of new convention may write
to the U. S. Government Printing Office,
Washington, D. C., asking for ‘“Interna-
tional Radio Telegraph Conference Madrid
1932.” The price of this is thirty cents.

It seems to be a little difficult for those
men who have just received their second-

WWW americanradiohistorv com

class operator’s license to land assignments.
They try buzzer rooms and write long,
lengthy letters to shipping companies, but
find that jobs are as scarce as the pro-
verbial tooth in the hen’s mouth. Hun-
dreds of letters have come to this desk
soliciting advice. There are many ways to
become connected, the easiest method
being to remain in one of the various
static rooms of the RMCA or the Mackay
Radio. Of course, during the present
scarcity of jobs in the operating profes-
sion, first class men are taking second class
billets, but with stick-to-it-ive-ness and
persistence, an assignment on a freighter
or on some sea-going tug can eventually
be obtained. With this experience for a
background the climb up the ladder to
assignments on passenger vessels will result
in due time. The addresses of the various
static rooms will be gladly forwarded upon
request.

Broadcast engineers of WGN have be-
come affiliated with Chicago local No. 134
of the IBEW. Through this action WGN
becomes the first major Chicago station
whose broadcast technicians are identified
with the AFL, WCFL engineers already
belonging to the union. The agreement
provides for a sis-day week of not more
than 48 hours. The contract runs until
July 1, 1936 and will be automatically re-
newed annually thereupon unless negoti-
ations are inaugurated sisty days prior to
the expiration of the agreement. New
technicians are to be selected from the
members of the Chicago local. This is a
great victory for the IBEW who have
gone in strongly for the continued union-
ization of broadcast stations. They have
done much towards gaining the proper
working conditions for broadcast tech-
nicians and this column hopes that they
will continue to do so.

Complaints have been coming in from
readers in some parts of the country that
they have been neglected in this column,
but those who do complain are in great
measure responsible. Although fan mail
is received from all parts of the world,
not always enough information is enclosed
therein to warrant publicity.. We hope to
remedy this with additional correspondents
in the districts of the Great Lakes, West
Coast, and the Gulf. Remember this is
yvour column and in this we are all for one
and one for all.

Marshall J. Williams of Dorchester,
Mass., sends regards and states that he is
on the beach, taking advantage of the
sights offered by the bathing beauties. . . .
Paul Lindlau, W2GEG, of Hillside, N. J.,
blasts out with the news that the 25-meter
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band is the “cats” for daylight reception.

. Farmington, Ohio, comes through the
ether, via Bolb Gervaneck, with the in-
formation that radio broadcasting watches
are his meat, when and if he hooks up, and
we hope it won’t be long. That’s all for
the nonce, gang, and with 73 and ge. . ..
GY,

“Band Spread”

(Continued from page 213)

special condensers having two rotors that
are entirely separate as to tuning and two
stators that are insulated from each other.
One section is high in capacity and the
other low. Figure 12 shows a Cardwell
type 518 which has 25 and 100 mmid.
sections.  Another Cardwell model (No.
517) is shown in Figure 8. These are
sturdy and well-built condensers and have
an excellent non-mutilating locking device
on the high capacity section. Such con-
densers are of special interest to those
building frequency meters. They lend
themselves nicely to receiver construction.
In a set having a tuned r.f. stage and
tuned detector the two condensers in each
stage can be replaced by one of this type
and arranged mechanically so that a drum
ial turns the small sections and the shafts
of the large sections can extend from the
sides of the cabinet, where knobs can be
placed on them. Another example of this
tvpe of handspreading condenser is the
Hammarlund MC-120B shown in Fig-
ure 9.

Figure 3 represents a method where two
condensers are connected in series. Sup-
pose the tuning unit C; has a minimum
value of 6 mmfd. and a maximum of 100
mmfd. and the band-setting unit a mini-
mum of 4 mmid. and maximum of 25
mmid. The capacities of condensers con-
nected In series 1s found by formula

G C:

C+C.

Where C represents the total value and
Cl and C2 the separate capacities. Using
this we find the minimum capacity when
both are set at their smallest value to be
24 mmid. If the band-setting unit (C2)
is set at maximum and the tuning unit
(C1) at minimum, then we find a total
capacity of only 4.8 mmid. This clearly
shows that the minimum capacity changes
very little with any setting of C2. Now if
the tuning unit is at maximum and the
band-setting one at minimum, then the
capacity 1s about 3.8 mmid., and when
both are at maximum, then the value is
20 mmid. Thus it is evident that the
maximum capacity can be varied over
wide limits depending upon the setting of
C2. With these values it is then possible
to have the full dial cover anything from
14 to 16.2 mmifds. Thus if one band re-
quires only 2 mmids. for tuning, then these
can be spread over the entire dial, or if 10
or 15 mmfds. or any other value is re-
quired, it can be spread by proper adjust-
ment of the band-setting unit.

Using condensers whose maximum values
are 100 and 50 mmfds.,, the ranges for
full-dial coverage will be anything between
2 and 28 mmfds. With these concdensers
the coils for the amateur bands will be
about as follows, using National forms:

C=

3500 keooovoann 34 turns
7000 ke.ovonannn 16 turns
14,000 ke...oonoen. 7 turns

This method has an advantage in that
the small condenser is readily shorted and
then a wide band of frequencies can be
covered with the tuning condenser alone.

Another method is shown in the draw-

ings of Figure 4 where the condenser has a
single rotor but two stators. This type
can be made quite easily by cutting the
stator frame in an old condenser and re-
moving plates until there are 2 or 3 plates
in the small section and 4 or 5 in the
larger part. Care must be taken to make
sure that the two stator sections are insu-
lated irom each other and that they are
mechanically solid. On the high-frequency
bands only the small part is used and fairly
good spread results. For lower frequencies
both sections come into play. This is
done automatically when the coils are
changed, because of the jumper in the coil.
This wire simply connects the two stator
sections in parallel. The coils to be used
will depend upon the condenser sizes. This
method, although not offering maximum
spread, has the advantage that no adjust-
ments arc necessary when coils are changed.

A very interesting tuning scheme has
been developed by the National Company.
The hook-up is shown in Figure 3 and a
photo in Figure 6 shows the complete
assembly. The tuning condenser C1 shunts
only a portion of the coil and the grid
condenser and leak which are mounted in-
side the form connect directly to the top
of the coil. The trimmer C2 is in parallel
with the whole assembly and has a capacity
ol about 3 mmids. The tuning unit has a
value of 100 mmfds. These coil assem-
blies can be purchased complete.

For the proper opecration of the new
tvpe single signal superheterodvne, great
stabiltiy is necessary.  Air dielectric con-
densers must be used for alignment of the
high-frequency circuits necessary for single-
control tuning. Figure 7 shows the com-
plete details of a newly developed Na-
tional coil-and-condenser assembly to meet
the new requirements. The single-bearing
type condenser 1s mounted on Isolantite
and fits inside the coil form. A slot in the
shaft allows tuning with a screw-driver.
As it has a capacity of 140 mmfids, it is
suitable over a wide range. If a tapped
coil arrangement is used as described above,
this condenser is placed in parallel with the
windings, but ¢an also be connected in
series with the main tuning unit as a track-
ing condenser for untapped colils.

Those interested in superheterodynes and
band-spreading data will be interested in
the Hammarlund Comet “Pro” booklet
which describes a method similar to the
one above where condensers are connected
in parallel. The band-setting units are
large, about 138 mmids, and the tuning
units 15 mmfds. These alone are inade-
quate for proper band width below 5 mc.
so that another condenser of 26 mmfds. is
brought into play when the low-irequency
coils are plugged in. The scheme here 1s
similar to that in Figure 4. A picture of
this assembly is shown in Figure 11.

Another method well worth considera-
tion is that of placing a padding con-
denser 1n series with the tuning condenser
and a small trimmer in parallel with the
entire assembly. The padding and {rimmer
units should be mounted directly on the
coil and then when coils are changed no
other adjustment is necessary. When once
the proper values have been determined,
band changing is a simple matter.

Backstage 1n
Broadcasting
(Continued from page 239)

Ardath Johnson, niece of Hiram W. John-
son, the United States Senator irom Cali-
fornia, won the distinction of being one
of the few female announcers in the East.
Miss Johnson, a native of California, is an
accomplished actress, pianist and vocalist.
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A Dependable R. F. CHOKE
Be sure you get

The Genuine NATIONAL Type 100

Don't sacrifice dependable day-in,
day-out performance for a few pennies
difference in R. F. Choke costs! Be
sure you get the original and genuine
NATIONAL Type 100 R. F. Choke.
Designed for utmost convenience in
installation, suitable for either grid-
leak or pigtail mounting, small and
compact, the Type 100 can be used
close to tubes where longer leads
would introduce operating difficulties.
Its accurate and dependable rating
adapts it to the majority of R. F.
Choke requirements in modern Short
Wave Receivers and Low Powered
Transmitters. It is sturdy and reliable.
Before you buy, look for the diamond
NC trade-mark, proof of the ad-
vanced research and manufactiring
facilities behind every NATIONAL
RADIO PRODUCT.

Send coupon below for new
Catalogue No. 220-A.

NATIONAL

TYPE 100
R. F. CHOKES
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Send for the most complete and truly §
timely book in Radio. It will keep you §
ahead of the field and save you money, §
Why buy from skimpy seasonal cata- §
logs whose usefulness is confined to a §
few weeks—or from books a year o]d.
Write today forradio’s most valuable cata-
log—the ALLIED Radio Guide—always §
timely because of its remarkable complefe- §
ness, always up-to-the-minute because of §
its strategic Dublication date geared to §
radio progress.

SEND FOR THIS BOOK
IT WILL SOLVE
YOUR RADIO NEEDS
AT CONSISTENT
SAVINGS !

All-wave and Europesn
range sets, battery, 32
Volt, and electric models—
Short Wave Transmitting and Receiving equip-

B ment—an amazing P. A. listing—test inatru-
% ments—thousands of replacement parts. tubes
and accessories—are packed into the 1935
ALLIED Catalog. Also “Build-vour-own”
kits. (As kit specialists we can quote for any
circuit appearing in any magazine or hand-
book.) Write today for your FREE copy of the
1935 ALLIED Catalog.

833 W. Jackson Blvd., Chicago
Dept. M

() Please send me vour FREE 1935 Catalog.
() please quote for Kit described in

AMERTRAN
TRANSFORMERS

For Quality Amplification

Deluxe Transformers

The highest
quality
standard
equipment
for
broadcasting
recording
and
precision
requirements

SilCor Transformers

Better than
average
quality and
moderately
priced for
public-address
and
general use

SEND FOR
Bulletin Bulletin
No. 1001B No. 1017

De Luxe Parts  SilCor Parts

AMERICAN TRANSFORMER

COMPANY
177 Emmet St. Newark, N. J.

The DX Corner
(Broadcast Band)

(Continued from page 221)

1:30 p.m.: Mon., Wed. 5 to 7 p.m.
Fri. 5 to 10 p.m.

WSAI Granted power increase from 500
Cincinnati. Ohio w. night 1 kw. LS: to 1 kw. night
2% Lkw.-LS.

WRBX Granted Mod. of Lic. to increase

daytime power from 250 to 500 w.
Granted power increase to 500 w.
night, 1 kw. day; change hours from
daytime only to specified as follow
8 to 10 a.m.; 12 noon 0 3 p.m. and
5 to 7 p.m. CST. 1360 ke.

Roanoke, Va.
WQBC

Vicksburg, Miss.

KFKU Granted Mod. of Lie. to increase

Lawrence, Kans. power from 500 w. to 1 kiw.

KGGC Granted Mod. of Lic. for two add’!

San Francisco, Cal.  night time hours of operation, 9 to
11 p.m.

Granted Auth. to incrcase power
from 500 w. night, 1 kw. LS to
1 kw. night, 214 kw.-LS.
Granted -Auth. to inerease power
from 500 w, mght 1 kw.-LS to 1
kw. night, 2}4 kw.-LS.

Granted extension of auth. to
operate unltd. time instead of
daytime only.

Granted Mod. of Lic. to increase
night power from 500 w. to 1 kw.
Granted Mod. of Lic. to increase
day power from 500 w. to 1 kw.
Granted Mod. of Lie. to change
hours from specified to unitd.
Granted Mod. of Lic. to change
freq. from 1370 ke. to 1200 ke.
unltd. time.

Granted Mod. of Lic. to change
hours of operation from sharing
with WLVA to unitd.

Granted Mod. of Lic. to increase
night time power from 500 w. to

WREC
Memphis, Tenn.

Waterloo, Towa

KUJ
Walla Walla, Wash.

WBRC
Birmingham, Ala.
WRC

Washington, D. C:
KRE

Berkeley, Calif.
WLV A
Lynchburg, Va.

WBTM
Danville, Va.

KROW
Oakland, Calif.
1 kw.

Granted auth. to change freq. to

WORK

York, Pa. 1320 ke.; increase power to 1 kw.
and operate unltd. time, experi-
mentally.

WMC Granted auth. to increase power

from 500 w. to 1 kw. 15 to 1 kw.
and 214 kw.-LS.

KGKO Granted Mod. of Lie. to increase
Wichita Falls, Texas day power from 500 w. to 1 kw.
KRMD Granted Mod. of Lic. to increase
hours of operation to unltd.
Granted Mod. of Lic. to change
freq. from 600 ke. to 780 ke.
Granted Mod. of Lic. to change
freq. from 1400 ke. to 890 ke.;
increase day power to 1 kw.-LS,
and change in specified hours.
Granted Mod.- of Lic. to change
hours. from specified to unltd.
Granted Spec. Temp. Author. to
move trans. install new eqpt.
change freq. from 1310 to 1230 ke.
and power from 100 to 500 w., and
change hours from LS to midnight.
KMA Appl. granted to increase night
Shenandoakh, [owa power to 1 kw.

KGBZ Appl. granted to inerease night
York, Neb. power to 1 kw.

KWCR Ext. of Spec. temp. auth. to operate
Cedar Rapids, [owa  on 1430 ke. with 250 w., for period
beginning July 1 and ending not
later than Jan. 1, 1835,

Granted Mod. of Lic. to change
freq. from 1230 ke. to 1360 ke.
Granted Mod. of Lic. to change
hours from specified to ualtd.
1230 ke. 1 kw.

Memphis, Tenn.

Shreveport, La.
XFQD

Anchorage, Alaska
Ww. Lz;fayette, Ind.

WEKBF
Indianapolis, Ind.
KGBX
Springfield, Mo.

WSBT
South Bend, Ind.
WFBM

Indianapolis, Ind.

WEKBB Granted Mod. of Lic. to increase
Dubuque, I hours of operation to unltd.
WLBW Granted appl. for increase in night
E}rie, Pa. power from 500 w. to 1 kw.

TOC Granted appl. for increase in night

Savannah, Ga. power from 500w to 1 kw.

KMM, Granted spee. temp. auth. to

Clay Center, Nebr,  operate station from 5 to 6 a.m.

CST, for period Aug. 1 to not later

than Feb. 1, 1935.

Granted auth. to operate on 1060

ke. with 1 kw. for period ending

Feb. 1, 1035,

KEWWJ Granted auth. te operate on 1040

Portland, Oregon ke. 1td. time, and resume opcration
from 9 p.m. to 2 a.m. PST, Aug.
1 to Feb. 1, 1935.

WESG Granted auth. to operate on 1090
Elmira, N. Y. ke, daily until sunset, CST, for
period Aug. 1 to Feb. 1, 1935.
WTIC Granted extension of spec. temp.
Hartford, Cona. auth. to operate unltd. time, on,
1040 ke. for period Aug. 1 to Feb.

WIAG
Norfolk, Nebr.

1, 1935,
KRLD Granted ext. of special temp. exp.
Dallas, Texas auth.  to operate unltd. time, for
period Aug. 1 to Feb. 1, 1935.
WBAL Granted extension of spec. temp.

Baitimore., Md. exp. auth. to operate simultaneously
with KTHS on 1060 ke. from 6
a.m. to sunset, CST, to operate
from sunset CST, to 9 p.m. EST,

on 1060 ke.; and to operate syn-
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chronously with WJZ on 760 ke.
with power of 234 kw, from 9 p.m.
EST for period Aug. 1 to Feb.
1, 1935.

Granted extension of special temp.
exp. auth. to operate simultaneously
with WBAL from 6 a.m. to LS
CST; remain silent from LS to
8 p.m. CST and to operate from
8 p.m. to 12 midnight, CST, on
1060 ke. for period Aug. 1 to Feb.
1,1935.

Wiz Granted extension of special temp.
New York City exp. auth. to operate with addi-
tional 20 kw. power for term Aug. 1,
1934 to Feb. 1, 1935,

Granted extension of spee. exp.
auth. to operate on 710 ke. 100 w.
unltd, time for period Aug. 1 to
) Feb. 1, 1935,

WGCP Granted license covering increase
Newark, N. J. in power and installation of mew
eqpt.; 1250 ke. 1 kw. night, 214 kw.
day, shares with WNEW,

Granted license covering charges in
egpt. and inerease 1n daytime
power; 1330 ke. 1 kw. night, 2}
kw. day unltd.

Granted license covering changes
in egpt. and inerease in daytime
power; 1390 ke. 1 kw. night, 214
kw. day, unltd.

K008 Granted Mod. of Lic. to change
Marshfield, Ore. freq. from 1370 to 1200 ke.
WPTF Granted extension of spec. exp.

KTHS
Hot Springs, Ark.

KPCB
Seattle, Wash.

KTRH
Houston, Texas

KLRA
Little Rock, Ark.

Raleigh, N, C. auth. to operate until 8 p.m. PST
for period ending Feb. 1, 1935.
WBBM Granted extension of spee. exp.

Chicago, IIl. auth. for synchronous 3-7 night
time operation with KFAB from

Aug. 1 to Feb. 1, 1935.

Granted ext. of spee. exp. auth.
for 3-7 night time hours operation
synchronously with WBBM and
additional night time hours 7:30
to 8:30 pm. from Aug. 1, 1934
to Sept. 30, 1934. and from 8:30
to 9:30 p.m. from Oect. 1, 1934 to
Jan. 31, 1935.

KXA Granted ext. of spee. exp. auth. to

Seattle, Wash. operate simultaneously with WJZ
from local sunset to 10 p.m. PST,
using 250 w. for period ending
Feb. 1, 1935.

WLBL Granted Mod. of Lic. to change

Stevens Point, Wise. hours of operation from 6 a.m. to
LS, to: 8 a.m. to LS.

Granted spec. temp. auth. to
operate on present freq. and power
from midnight until 6 a.m. PST,
for period ending Feb. 1, 1935.

Granted spes. temp. auth. to
continue operating daily until 6:30
p.m. CST, and on Sunday night
beginning at 9:30 p.m., with re-
duction of power to I kw. for period
Aug. 1, 1934, to Feh. 1, 1935.

“Lab” Amplifier

(Continued from page 207)

LFAB
Lincoln, Neb.

KGDM
Stockton, Cal.

KS00
Sioux Falls, 8. Dak.

superimposed.  (C) is for 1000 cycles,
where the two voltages were made equal.
(D) is for 30 cycles, showing a loss of 8%
or .8 db. (E) is for 10,000 cycles, show-
ing a loss of 3% or 4 db. These were
taken at a gain of 62 db. These five illus-
trations are wnretouched photographs of
the image as it appears on the screen of
the cathode-ray tube.

Since these were comparison measure-
ments, it was unnecessary to use accurate
resistors for (R) or (r) unless the actual
gain was to be determined. Also it was
unnecessary to know the voltage deflection
sensitivity of the cathode-ray tube and
power supply, unless the actual output
voltage and power of the amplifier were
to be found. For use as a voltmeter, a
sweep circuit was not required with the
cathode-ray tube, but this addition was
well worth while, because it made possible
observation of the waveform of the oscil-
lator and of the amplifier while measure-
ments were being made. Also, if a bad
a.c. hum had been present (actually the
hum level in this amplifier reached appre-
ciable proportions only at the highest gain
level), the sweep circuit could have been
kept in step with the a.c. so that a pattern
would be obtained on the screen in which
the amplitude of a higher frequency could
be measured accurately in spite of the hum
level.

(Continued on page 260)
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ALLWAVE OSCILLATOR FREE!

DIRECT READING ON FUNDAMENTALS . . not Harmonics . . Full Frequency Coverage . . Range 14
to 3000 meters (100 to 21,600 K. C.) . . Absolute Attenuation at Highest Frequencies . . Frequency Stability
Assured . . Extreme Accuracy . . Dial Permits Accurate Readings to 1-10th 0of 1% . . Compact . . Approved by
National Union Engineers . . an Absolute Necessity for Modern All Wave Set Servicing.. FREE with
National Union tube purchases. Small deposit. Get Details!

SERVICE DEALERS!
Let National Union help vou to greater profits through®(1).
FREE SHOP EQUIPM ENT: Testers, A‘()nalyzers, Manuals,
and Service Tools given with National Union tube purchases.
(2). SERVICE A%DS: Charts, Data information at no cost.
(3). SUPERIOR QUALITY: Strict adherence to closer
manufacturing limits gives National Union tubes consistent
supcriority. (4). TEN CENT HIGHER LIST PRICES:
Highest profit margin on all tube sales. (5). MAINTAINED
LIST: l{:o fear of customer ill will caused by seeing tubes in
cut price stores. No service dealer can afford not to tie up

with the National Union program for service profits..

associated with
a good product .

service departme
present degree of

7 =% @, Kansas says: **National Union
\ & ,' ...a reliable company ...a
4 / fine tube ... working for inter-

L. T/  estof the serviceman ., .’

policies are right and who build

National Union for helping our

Clay Millican, Independence,

a fiem whesc

.. We thank .
New York City.

nt acquire it’s

- -
eHliviehicy -4 Tell me more about

W.L. Hollenback, Altoona, Pa. = " - srsrrrorrrmsss e v e
writes: “"National Union inter- Name

esting to servicemen becanse 0 TTOTUT o otromomrrsrrrereses
of free equipment ... quality

tubes. . . free educational and Street..............o.o.
advertising material . . .

Egeet Engineering Company

cusrens L T P T PP T T

National Union Radio Corporation of N. Y. LR/
400 Madison Avenue,

Made by Wirelese
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Just Out! The Radio Data Book!

Our 15th Anniversary Gift to You!?

CONTENTS

Chapter One
Short-Wave First Aids
Chapter Two
Short-Wave Adapters
and Converters
Chapter Three
Tested Short-Wave Receivers
Chapter Four
Antenna Systems
Chapter Five
Midget Broadcast Band Receivers
Chapter Six
Ultra-Sh ort-Wave
Amateur Equipment
Chapter Seven
Microphones
Chapter Eight
Efficient Hearing Aids
Chapter Nine
Radio Servicing Equipment
Chapter Ten
Station Lists

In celebration of its 15th Anniversary, Radio
News has prepared THE RADIO DATA
BOOK—consisting of 136 pages of indis-
pensable radio data for every radio man.

There are over 50 separate subjects included
in this new book—covering all the fields of
radio. It gives complete building data on over
thirty different receivers, transmitters, ser-
vicing devices, antenna tuners and hearing
aids—in addition to much-needed information
on acrials, noise-elimination and ground
systems; short-wave reception aids; and
long and short-wave station lists.

This book is not for sale at any price! It was
published solely as an anniwersary gift to
Radio News subscribers. Get your free copy
now—yby subscribing for the next 11 issues of
Radio News at $2. (Canada $2.50—Foreign
$3.) or the next 24 issues of Radio News at
#4. (Canada $5—FKoreign $6.) Only a limited
edition is available now, so mail in the coupon
today and avoid disappointment or delay.

Radio News

Radio News. Dept. 3410, 222 W. 39

th St., New York, N. Y.

136 Pages

Enclosed find $...... Send me..........issues of Radio News and my free copy of THE RADIO DATA BOOK.
DNV « 65750850 0 - S i 7 T 5 B I B 5. 8 CitV eepm i« o ss demt3ssb@me D - » i
N e [0 o ety Pl LA, Ay Pty fy A PR =0 OO NEAERRE (P ore A Slole) urbaivig - Tows Soa TP o o wn rilrs 1o

131 Illustrations.

Handy Size 7%"by 34"
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FREE
| Radio and
Amplifier
CATALOG

100

OF BIG
MONEY

SAVING
VALUES

@ Entirely New from &)
Cover to Cover!

Filled with Latest Design Portable, Mobile and Rack and Panel.
Publis Address Amplifiers, Short-Wave and All-Wave Receivers
and Converters, Inter-Office Call Systems, Test Equipment, Re-
placoment Parts, Kits, Tubes, and Accessorics—all at Unbeat-
able Rock Bottom Prices!

WE ARE HEADQUARTERS FOR
PUBLIC ADDRESS SYSTEMS

“COAST-TO-COAST” Presents a New Line of
1935 P.A.AMPLIFIERS

Thesi improved
modern Ampiifiera
employ an ull-steel

and  ventilating
louvres. Available
with Dntlonal seli-
contamed “Input
Mizer-Fader
Control Panel,
Combination Qut-
put  Meter and
Mil
Meter,  Self -
“Mike’ Current Supply, ete.. ete.
Models available for operation from either a 6 Volit Stor-
age Battery, or 110 Volt A. C. Universal Models may
be operated from both & Volts D. C. and 110 Voits A.'C.

Entire line, ranging in audio output from §
Watts to 100 Watts, completely described in our
FREE catalog shown above.

Buy Direct from the Manufac-
turer and Pay Only One Profit!

{COAST: T0 COAST RAD]O COR >
‘123-N: WEST_ 17th_ S'l'

WHEN CHOOSING
A RADIO SCHOOL

RCA Institutes, with its reputation
ﬁrmly established by 25 years ser-
vice 1s an Institution recogmzed as
an important factor in the radio
industry.

Whether elementary radio prin-
ciples or advanced subjects, sound
applications, mathematics or prac-
tical radio engineering, RCA In-
stitutes 1s prepared to give you the
mstruction you need.

= Resident Schools in New York and
Chicago — Fully Equipped — Con-
veniently Located—Low Weekly
Tuition Rates.

Students attending RCA Institutes’ Chi-
cago school now have the added advantage
of combining a study of the scientific
wonders of the World’s Fair.

Excellent Home Study Features

Extension courses for home study
on convenient ‘‘no obligation’” plan.
Examination and techmical advisory
services. Free post-graduate prac-
tical training at resident school with
modern equipment under instruct-
ing engineers.

Write for Catalog

RCA INSTITUTES, Inc.
Dept. RN-34

15 Verick Street, New York

1154Merchandise Mart,Chicago
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The DX Corner
(Short Waves)

(Continued from page 230)

JV], Tokyo, 12155 kc.; JVK, Tokyo,
11495 kc.; JVL, Tokyo, 11430 ke.; JVM,
Tokyo, 10740 ke ; JVN, Tokyo, 10660 kess
]VO Tokyo, 10375 kc.; JVP, Tokyo, 7510

; JVQ, Tokyo, 7470 kc.; JVR, Tokyo
/390 ke.; JVS, Tokyo, 6990 ke.; JVT,
Tokyo, 6/30 ke.; JYR, Kemlkawa Cho,

15760 ke.; JYS, Kemrkawa Cho, 9840 kc.;
JYT, Kemrkawa Cho, 15760 kc. He credits
the short-wave reporter and QRC and a
number of listeners for this information.

Report from England

Mr. R. Stevens of Romford, Essex, Eng-
land, reports a communication frorn sta—
tion FIQA, Tananarive, Madagasca, 52.7
meters, saying that the station has sus-
pended working for an indefinite period.
He gives his list of Best Bets as VQ7LO,
HVJ, W3XAL, WS8XK, DJD, DJA,
WI1XAZ, VUB, RVV72 OXY LK]J1, HBL,
HBP, HJIABB FYA VKZME W2XAD.

Report from Idaho

Mr. Lawrence Swenson reports the 25-
meter stations being the best this month,
with the 31-meter band also improving
greatly in his location. With a Midwest
receiver he lists VKZME, VK3ME, CJRX,
XETE, HC1FB as some of the Best Bets.
Of course he gets all the United States
broadcasting stations.

Report from Ohio

A very fine report from Samuel J. Emer-
son of Cleveland, gives us information on
stations ORP, CJRX CJRO, W10XDA,
LKJ1 and the new “mystery” Brazilian
station. He heard them announcing as the
Radio Society of Brazil. We are sorry
to hear that his brother, Albert E. Emer-
son, also an Official Listening Post -Ob-
server, is in the hospital. We all wish him
a speedy recovery.

Report from Minnesota

We wish to thank Dr. G. W. Twomey
for his very fine reports for his location.
“In general, the results have been just
fair,” he says, “with European stations
erratic.” He reports that a number of
Japanese stations have come in the
fact that VK2ME has shown a lot of
improvement. His Best Bets are DJD,
CJRX, CJRO, HJ1ABB, HC2RL,
GSD, W3XL, W3XAL, W9XAA, WIXF,
WSXAL. He also gave us very fine re-
ports on other stations, including the
Stratosphere Balloon. He mentions that
at 10 p.m. it was “88 degrees on his front
porch, humidity 55 degrees and it is
HOT!” Dr. Twomey, by the way, is sta-
tioned at the Veterans Hospital, Fort
Snelling.
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LISTEN FOR BARTLETT

Short-wave fans should keep an
ear “pealed” for Captain Bartlett's
Schooner Morrissey, now making an
Arctic exploration. Photograph showv:s
the transmitter on the schooner and
the insert is a picture of Bob Moe,
radio engineer and operator

Best Bets from South Carolina

Mr. E. F. Bahan of Greenville, South
Carolina, using a Scott DeLuxe receiver,
sends in the following list of Best Bets:
DJD, GSD, GSC, VK3ME, DJC, PHI. He
reports the 19-meter stations very poor
and reception unfavorable lately dué to
electrical storms.

An Incident from Ponoka

Mr. A. B. Baadsgaard of Ponoka, Al-
berta, Canada, says: “It is awful hard
to get an acknowledgment from you. So
I am trying again. In the July issue men-
tion was made of a certain radiogram
received from Baron Huene of Tientsin,
China, requesting supplies through the
medium of your publication. This was
augmented in the August number with
Best Bets received at the Baron’s location.
Later he was appointed Official Listening
Post Observer for China. I am writing
the Baron, informing him that his brother,
Theodore, visited Ponoka last Sunday and
we had an enjovable chat. Rapro News is
responsible for this remarkable contact.

‘The writer acted as Colonization Agent in

1924 when a number of White Russians
from Harbin, China, founded a colony a
few miles from here. The Baron’s brother
was a member of this organization, many
of whom occupied high positions under
the former Imperial regime. What do vou
think of Rapio News being responsible for
a contact between an O.RNSW.LP.O.
in Tientsin, China, and his brother and the
writer in Western Canada?

“Yesterday the President of your coun-
try docked in Honolulu at 1 p.m. This
was broadcast over KIO, 25.63 meters, and
came in here QSA-5-R9, excellent. The
President was honored with the customary
gun salute and their booming over the
radio was most pronounced.”

Report from California

Mr. George C. Sholiny O RNSW.LPO.
for California, sends.in a very fine report,
including the following Best Bets for his
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location: WEXK, W3NAL, W3XL,
WINAZ, W2XAF, WOXF, . W8XAL,
VE9GW, CJRO, XEBT, VK2ME, VK3ME,
VK3LR, YV3RC, HJ1ABB, LSX, FYA,
DJD, KNRA. All the “JY” stations, GSB,
GSD and the “JV” stations in Nagasaki
came in. He gives the program for the
Japanese schedule: children’s hour, 4 a.m,,
ES.T.; talks, 4:25 am.; ncws in English,
4:35 a.m., news in Japancse, 5 a.m.; talks,
music, etc., 5:30 a.m.; time signal, news,
etc., 7:30 a.m.; sign off between 7:30 and
8 am., EST. The time signal consists of
three gongs, pause, two gongs, pause, one
gong, pause, onc chime. The last chime is
cxactly 7:30 a.m. He also writes: “VIK3LR
at Melbourne is planning to have trans-
mitters operating at 13, 19, 25 and .49
meters in the near future. They feature
programs of the International Broadcast-
ing Company of London, relaying long-
wave stations 3LO and 3AR.”

Reports on the Stratosphere
FRlight from Our Listening Posts

Word was sent out to all Official Listen-
ing Posts, by your cditor, to listen in to
W10XCW, the stratosphere balloon, dur-
ing its recent flight. The response has been
very gratifying and we thank our Listening
Posts who have done such good work in
reporting the flight. We have had more
than 35 contacts with the balloon through
these Posts and it has been heard in more
than 20 states, direct, as reported to Rapio
News. From this data we have been able
to piece together the complete transmis-
sions from the beginning to the end of the
flight, even down to the last minute when
the carrier finally broke off due to the
balloon smashing up on the ground. Again
let us thank all our Listening Posts who
have done such fine work in reporting what
has turned out to be an epic of the short
waves! At this writing we have not had
time to receive any reports from foreign
short-wave listeners whom we asked to
be on the lookout for the balloon’s signals.
The balloon’s transmitter used only 8 watts
and we do not know as yet whether any
of our Official Listening Posts outside of
the U. S. heard them. A complete article
will be published in next month’s issue on
this flight.

Blueprints for Set Builders

Readers who want to take a hand in the
short-wave game but who do not have
suitable receivers can do much worse than
build one of the receivers described in the
August and September issues. Either one
is capable of bringing in stations on other
continents with comfortable headphone
volume. Best of all, their cost is low
enough to avoid being a drawback. For
those who desire them, full-size blueprints,
18 inches by 12 inches, are available from
Rapro NeEws at a cost of 25 cents per set.
Blueprint Set No. 1 covers the “Dragnet”
2-tube receiver, constructional data on
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HAMMARLUND’S

First Low-Priced
S-W COILS

Wound on New XP-53
High-Efficiency Forms

OW-PRICED Hammarlund S-W Coils are now

available, due to the perfection of “XP-53", the
sensational new Hammarlund low-loss dielectric.
Rugged, durable, good looking, no artificial coloring.
Ribbed for air-spacing. Easy flange-grips, with
“meter-index’ inserts for wavelength marking. Molded
shelf inside coils for miounting Hammarlund trim-
ming or padding condensers.

Set of 4 coils (4 prongs, 2 windings)

for 15-220 meters, $3.00 list. New Hammarlind XP-

! ’ P 53 Love-loss Cotl Forms,

Set of 4 coils (6 prongs. 3 windings) 4.5 or 6 prongs, 35¢
for 15-220 meters, $3.75 list. cluslig Uths

Other coils for Jower or higher —prememmm ;e —.———————————————

ranges. Silver-plated, low-loss sec- 1
ondbaries on hiogler fr)e(u ncy coil [ e Sl o 5
8 Juency coils. I 424438 W. 33rd St, New York o~
g ——Check here and attach 10¢ for 16-pag - [}
B Hammarlund 1935 Short Wave Manual. II- ]
lustrating and describing most popular S-W circuits of g
: past ,\iear. with schematic and picture diagrams and 1
. 3 J parts lists.

GO‘LBM)LW - 1 Check here for FREE information on XP-53 B
amma rlund B Coil forms and Coils. B
PRECISION : —Check here for FREE General Catalog. :
PRODUCTS 1. F

) [ NAMEC . o . s e s e s e s b e s s e
] B
p Address........ B C = e T S ]
E .. .kN-10 1B

Laboratory-Buiit
P.A. Equipmeni‘

PORTABLE SOUND SYSTEMS
ELECTRO-DYNAMIC UNITS
CARBON AND CONDENSER
MICROPHONES - 4 & 6 FT.
ALL ALUMINUM TRUMPETS

What strange powers did the anci- \&
ents possess? Where was the source
3 of knowledge that made it possible for them to
perform miracles 7 Were these profound secrets
burned with ancient [ibraries, or are they buried ¢

beneath crumbling Temple walls 2 FIELD EXCITERS - AIR COLUMN
These wise men of th t ki th, teri
of lifa, and personal povior. This wisdom i not Try BUD Sound  HORNS - LOW AND HIGH
Jost.—t is withheld from the mass. It is offered Equipment FREQUENCY UNITS FOR WIDE
freely TO YOU if with an open mind, you For Five Days RANGE THEATRE USE

wish 1o step out of the rut of monotonous |
existence and MASTER YOUR LIFE.

Absolutely Free! W
E invite careful,critical inspec-

tion of our entire line of BUD
laboratory -buill  sound  equip-
ment. We sugges! that you con-
duct your own comparative test.
We CHAUENGE you to duplicate
BUD pertormance and BUD
DEPENDABILITY AT ANY PRICE!
Write today for descriptive
literature and prices and details
of our FREE FIvE DAY TriaL offer

THI$ FREE BOCK

Man's intolerance has at fimes swept his
_ achievements from the face of the earth, yet se-
- ! cret brotherhoods have preserved this sacred
wisdom of the ages. The Rosicrucians, one of
these ancient brotherhoods, INVITE YOU to
wite and secure a free copy of the "Wisdom
of the Sages. It will point out how you may
receive age-old truths. You can learn to MAKE

YOUR LIFE ANEW—the fulfillment

| i of your ideals awaits you. Address: aﬂﬂ uﬁE
A Seribe L. 0. H. o fa

CIRCUIT DIAGRAM
AND PARTS LIST

WANTED manuracturer:
On small or large scale for our NEAV LINI of Cast
Metal Toys, 5 and 10c¢ Novelties, Automobiles, Ash-
trays and other all year sellers. No special place ot
experience necessary as we furnish full instructions
with moulds and cooperate in selling, also buy finished
goods,l Chance ?f :; lifetime for man with small "
capital to get into this new and profitable industry. =
If you mean strictly business write AT ONCE for wr’ e f I' FI' '
details, as CHRISTMAS RUSIL is now starting. t 0 ce cata og

ET .
l6QISVIBosto‘:}lf;nagAST[‘)el;EODUN(;uTYSurS?.. Y. N EWAR K ELECTR ' c co .

226 W. Madison St. Dept. RN Chicago, [l

eterodyne
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Here's Something
You Can't Miss!

With more than 6,000,000 superhet
receivers in the field—you can look
forward to a good crop of super-
heterodyne servicing. . . . Are you
thoroughly familiar with this type
of work? |

Do you know all that you should about
the different kinds of superheterodynes
now on the market? . . . Do you know
all that you should know about the
different kinds of trouble which you
may experience with these receivers?

Don’t work blindfolded. . . . Get a
copy of the NEW-—Rewritten

~ Rider’s
“Servicing Superheterodynes”

and make superheterodyne servicing
a rapid and profitable operation.

This is the only volume which gives
you all of the information you should
have. . . . In fact that book is the
biggest technical book bargain ever
gffered! ... Here is a $3.00 book for
1.00.

"Servicing Superheterodynes"
288 pages - Price $1.00
o

& How about Rider’s Manuals? . . .

Have you a complete set? . . .
Get them now at the lowest prices.
Send for catalog. R

JOHN F. RIDER ==
1440 Broadway New York City

H-F

(High-Fidelity)

ALL-WAVE
ANTENNA

for Record-Breaking

RECEPTION!

You too can hang up some DX records
if you will only give your set a break.

Install this NEW antenna system.
Single aerial provides maximum reception
in broadcast and shorf.wave bands.
Signals automatically select ideal an-
tenna circuit. Impedance selector switch
at receiver provides most efficient coup-
ling to downlead. Ingenious downlead
cable neutralizes background noises.

Buy a kit today (complete . . . units,
wire, cable, insulators . . . $4.75 list),
install i+ in an hour, and enjoy those
foreign stations with minimum background
noise.

Send for Data! Meanwhile, ask your
dealer to show you the convenient kit.
if he doesn't carry it yet, order from us
direct and save time.

Licensed under A.A.K. Patent No. 1,965.539,

Technical Appliance

Corporation

27-26 JACKSON AVENUE
Long Island City, N. Yy

A DI
ENGINEERING.

broadcasting, aviation and Dpolice radio, servicing,
marine radio telegraphy and telephony, Morse teleg-
raphy and railway accounting taught thoroughly. En-
Lineering course of nine months’ duration equivalent to
three years of collewe radio work. School established
1874, Al expenses low, Catalog free.

Dodge’s Institate, Oak St., Valparaiso, Indians

which was published in the August is-
sue. Set No. 2 covers the “Scout’s Own”
1-tube receiver which was described in the
September issue.

Report from the Philippine
Islands

George Illenberger of Iloilo, Iloilo, P. I,
writes as- follows: “Dear Editor—I am
submitting to you the Best Bets of short-
wave stations heard here in our locality.
I do not think any short-wave fan from
the Philippines has submitted such a list.
The following stations are heard here
regularly: FYA, PRB, JVT, VK3ME,
VK2ME, KAZ, DJA, EAQ, RVis, KES,
cQM, JvM.”

Report from Arkansas

O.RNSW.LPO. Don Pryor of Texar-
kana, Arkansas, sends in the following
Best Bets on his 7-tube all-wave super-
heterodyne: GSB, HIZ, HJ1ABB, JYA,
VK2ME, VK3ME, XETE, DJD, FYA,
W8XK, W3XAU and other United States
short-wave stations as well as the 20- and
160-meter amateurs.

Report from a New Listener

Charles Michalcyzk of Philadelphia,
Pennsylvania, says: “As soon as I received
my Silvertone 7-tube all-wave set, I began
searching for distant stations. The first
station I picked up was DJD. I located
the following stations listed below: GSE,
GSD, W8XK, EAQ, CJRX, FYA, W3XAL,
VEIGW, W2XE, W2XAF, PRADO,
WSXAL, LSX.” A good beginning, Charles.
—Editor.

ZU6G, Johannesburg, Speaks Up

Mr. C. McCormick, O.RN.S.W.L.P.O.
for South Africa, reports overseas recep-
tion there on an improved scale and sends
in a very wonderful report for the month,
which has been incorporated in our Time-
Table. Some of his best ones we are pick-
ing out here: RV1s, PHI, FYA, VQ7LO,
RV39, HBJ, RV72, CR7AA, CNR, W8XK,
W2XAF, W3SAL, W9SF, the “G” stations,
DJB, DJA, W2XE, W2XAD.

A Mexican Report

Official Listener F. L. Saldana of Hua-
mantla, Tlax, Mexico, reports QRN in his
location very bad. Some of his Best Bets
are HJSABD, VK3ME, CEC, DJC, XEAL,
XEBT, HJABB, HC2RL, DJD, FYA,
DJC, EAQ. He reports hearing a c.w.
station calling “CAVIAR, CAVIAR,
CAVIAR de UB” on 28 meters. He says,
“I do not imagine what this UB station
may be and why it calls the exquisite
Russian dish. I think it is a dummy call
for some illegal station. Has anyone heard
it?” He also says that XEAL transmits
on the 31-meter band practically all day
long. (This is probably station XETE,
which rebroadcasts long-wave programs
and probably the long-wave call has been
announced.—7 ke Editor.)

Readers Who Helped Log Sta-
tions for This Month’s Report

We are indebted to the following read-
ers of Rapto News who furnished impor-
tant information in their reports of short-
wave reception this month: C. H. Skatzes,
Delaware, O.; L. R. Gray, Rio de Janeiro,
Brazil; A. Hamilton, Somerville, Mass.;
W. S. Robinson, Sarepta, La.; C. D. Hall,
Chillicothe, O.; M. B. Edwards, Brent-
wood, Essex, Eng.; R. Stevens, Romford,
Essex, Eng.; D. E. Bame, Copiague, L. 1,;
D. Shields, Roseville, O.; L. Swensen,
Eden, Idaho; K. A. Staats, Aliquippa, Pa.;
S. J. Emerson, Cleveland, O.; F. C. Balph,
Indianapolis, Ind.; L. P. Plunket Checke-
mian, Uckfield, Sussex, Eng.; Alberi E.
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Emerson, Cleveland, O.; Dr. G. W.
Twomey, Fort Snelling, Minn.; J. H.
Logan, Houston, Tex.; R, Lawton, White-
field, near Manchester, Eng,; E. F. Bahan,
Greenville, S. C.; L. C. Styles, Ingatestone,
Essex, Eng.; W. Schumacher, Ellis, Kans.;
A. B. Baadsgaard, Ponoka, Alberta, Can.;
J. Stewart, Houston, Tex.; O. L. Ramsey,
Struthers, O.; R. S. Houghton, Abram,
Lancs, Eng.; A. Kunz, McGregor, Tex.;
G. C. Sholin, San Francisco, Calif.; W.
Brennan, Brooklyn, N. Y.; S. H. Millen,
Jr., Roxbury, Mass.; J. T. Spalding, Louis-
ville, Ky.; J. McCarley, Decatur, Ga.;
C. A. Steele, Port Arthur, Tex.; A. M.
Weigand, Weatherly, Pa.; E. Servis, Holt,
Mich.; J. Bews, Revelstoke, B. C., Can.;
G. Illenberger, Iloilo, Iloilo, P. I.; J. F.
Fritsch, Baltimore, Md.; R. Woods, Sand
Springs, Okla.; Felipe L. Saldana, Hua-
mantla, Tlax, Mexico; F. Waters, Charles-
ton, Ill.; A. E. Koivisto, Hibbing, Minn.;
F. C. Phelps, San Francisco, Calif.; L. T.
Lee, Jr., Union Springs, Ala.; W. B. Pier-
so], Rio de Janeiro, Brazil; R. Legge, Jr.,
Binghamton, N. Y.; J. C. Balmbach, Jr.,
Buffalo, N. Y.; C. McCormick, Johannes-
burg, South Africa; D. Pryor, Texarkana,
Ark.; G. A. Goller, Long Island City; C.
H. Armstrong, Atlanta, Ga.; D. R. D.
Wadia, Bombay, India; C. Michalczyk,
Philadelphia, Pa.; C. Pryor, San Francisco,
Calif.; R. Leader, San Francisco, Calif.;
(Mrs.) R. L. Ledbetter, Vicksburg, Miss.;
W. C. Evans, Chicopee Falls, Mass; A.
Barber, Blackpool, Lancashire, Eng.; C. T.
Howie, Capetown, South Africa; Margaret
L. Hamilton, Coopersville, Mich.; H. G
Dage, Jr., Detroit, Mich.; W. Dixon,
Plainfield, N. J.; N. C. Smith, Sidecup,
Kent, Eng.; E. H. Mihlig, Great Falls,
Mont.; J. E. Brooks, Montgomery, Ala.;
J. M. Kelley, North Bennington, Vt.; C.
H. Allison, Emory, Va.; R. Wright,
Brooklyn, N. Y.; B. Scott, Corpus Christi,
Tex.; H. Adams, Jr., Baltimore, Md.; A.
J. Mannix, Portsmouth, N. H.; G. K. Har-
rison, Hobbs, N. M.; G. Krebs, Louisville,
Ky.; H. F. Polm, Harrisburg, Pa.; W. F.
Buhl, Newark, N. J.; F. L. Stitzinger,
Erie, Pa.; C. Nick, Philadelphia, Pa.; G.
R. Bigbee, Fort Benning, Ga.; J. H. Lind-
blom, Lansing, Ia.; C. H. Long, Winston,
Mo.; J. L. Davis, Savannah, Ga.; E. H.
Davenport, Pittsford, Vt.; C. A. Morrison,
Bloomington, Ill.; T, E. Screver, Chicago,
Ill.; W. A. Shane, Bowmanville, Can.;
C. McIntosh, Sydney, Australia; Dr. Max
Hausdorif, Lugano, Switzerland, P. Swan-
son, New London, Conn.

“Our Own”
Radio Show

(Continued from page 204)

ance is designed to turn the power on at
any pre-determined time and can also be
set to turn the power off at any later
time up to 24 hours. These switches are
especially suitable for starting or stopping
a radio receiver, an electric fan, lights,
cooking ranges and many other purposes.

New Tube Base Chart

The Sylvania Tube-base Chart, so popu-
lar among experimeters, designers and ser-
vicemen, has recently been revised to in-
clude base diagrams for the new line of
Sylvania tubes. The chart now shows 34
base diagrams, including tables of base
arrangements by tube types as well as tube
types by base arrangements. It may be
obtained by writing to Rapro News, De-
partment S, 222 W. 39th St., New York
City, requesting the new Sylvania tube-
base chart.
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Cap’t Hall’s Page

(Continued from page 234)

they were a few months ago. Many a
program from GSD, 2553 meters, was
completely “blotted out” by DJD, 25.51
meters. Leaving the 49-meter band, Dav-
entry made a clever move. Concentrating
their efforts on GSB, 31.55 meters, was
“fine business.” But along came Pitts-
burgh, and many a listener bemoaned the
fact that he was unable to “pull in” Dav-
ventry with any degree of satisfaction. If
this same fan tuned down to GSD, 25.51
meters, sometimes CJR, 25.6 meters, Win-
nipeg, Canada, “hashed” Daventry’s pro-
¢rams beyond recognition.

The South American stations signals have
been literally saturated with static.

Raba, Morocco, has not been heard in
many a day either on 23.38 meters or
37.33 meters. Although we have short-
wave pen pals throughout the world, not
one has mentioned hearing them. Every
Sunday I have tuned for them and they
have always scored a zero. Rather a bad
record for our once reliable African sta-
tion. But this fall we can all hope to hear
them and, from past experience, the best
time to log them is about 4:30 p.m, ES.T.
Remember, Rabat is a Sunday special. The
three “Aussies” were heard. Their sig-
nals were good.

Now we will go to that most interest-
ing of the continents, Asia. Japs were
(and are) here, there and everywhere.
Calling Holland; men talking endlessly;
goings; mort gongs, bells. The best part
of the entire “parade” was the thought
back in every listener’s mind; i.., Japan
at last verifies. JVM, 27.93 meters, Naga-
saki, was heard regularly from 5:30 to 7
am., EST. Japs were logged on 28.47
meters, 19 and 22 meters. No attempt will
be made to list the calls letters! xx??
Brhh! KAY, 20.03 meters, Manila, P. I,
was heard for the first time and talking to
DFB, Nauen, Germany. An hour of talk
on the part of the Manila engineer failed
to convince the German engineer that the
circuit was clear enough to put through
a call from Miss YL of Berlin to Mr.
OM of Manila.

The Story of EXBT, El Buen
Tono, Mexico City

How many fans have listened to the
Spanish-speaking station just above DJC,
49.8 meters, Germany, and heard coo-coo
calls between selections? That listeners,
is XNEBT. The station that came on the
air and brought many a gray hair into
your head trying to identify them.

Wav back in 1923, XEB was the pioneer
of long-wave broadcasters. At first they
were only “on the air” three times a week,
for one or two hours a day. At that time
the announcer pinch-hit for the musician
and vice versa. In less than a year the
listeners to XEB had grown so rapidly
that they had a regular schedule and went
commercial. During these days XEB was
using only 500-watts power, but within
another year they increased to 1000 watts.
Now XEB’s programs are relayed over
XEBT, their short-wave station, from 9
a.m. to midnight, EST. Mr. B. Sancris-
tobel, general station manager, and Mr.
Henry Guerrero, chief correspondent, skill-
{ully conduct the station’s routine. Mr.
“Henry,” as Mr. Guerrero is known to his
radio listeners, sings in truly Mexican style.
This clever linguist, interpreter and vocal-
ist, has lived in New York City and, as he
said in one of his letters, “I love to hear
from fans in the United States,” Mr.
Henry broadcasts threc half hours of
American songs. The address of XEBT is:
Apartado 79:44 Mexico D. F.

T T S
No. 104
Ideal for mixing the output of either carbon or condenser microphones and low imbedance pickups for program

work. 3 point polarized plug microphone connections. Remarkable control equipment.  Constant impedance
controls, high permeability transformers, two stage pre-amplifier.

A-C. POWER UNIT

Webster W-195 power unit available for AC oberation of No. 104 mixing panel. Also direct current for A
and B supply of the pre-amplifier as well as button current operation.

WRITE FOR CATALOGUE
Let us put your name on the Webster mailing list to receive builetin on this unit and all our other equipment.

THE WEBSTER COMPANY

3824 W. LAKE ST. CHICAGO, ILL.

on VP SETS WiTH
S e THEVLL STay
W€ o~ NO MORE

Y
Wik > S A Yy
%'N:'f 4 g S

Sold by lead- 6°u
ing jobbers.
See them to-
day! Write

INTERNATIONAL

for the 'NEW P
R R L\, B0 "contaers”  RESISTANCE CO.
2100 Arch St., Philadelphia, Pa.
In Canada, 187 Duchess St., Toronto, Ont. .

TERNATIONAL RECEPTION !
8 Tube Universal Wave super-HETRO-dyne
R Tuning |5 to 100, 190 to 560, 750 to 2200 Meters
SHORT—BROADCAST—LONG WAVES
Mul#i-Coil Uni-Tuned Assembly on all Wave Bands

New 8 tube superheterodyne with a unique and highly efficient An-
tenna, R.F. pre-selector and Oscillator coil assembly emplo¥ing separate
coils for each wave band individually adjusted for periect resonance
and maximum sclectivity and sensitivily in all wavelengths. No plug-in
coils used, u 4 position switch changes wave bands. New! Modern!

Floated 3 gang condenser. Transformers for 110, 130, 220 v. 40-G0
cy. A.C. Licenscd dynamic speaker. 10 watt output. Airplane dial cali-
brated in all wavelengths. Tone control. Automatic Volume Control.
Phonograph Jack. Drocessed for tropical operation. Also available in
console cabinets, phono combinations, or without cabinets.

HETRO 1'eceiv(=rst are made spccia}ly for (texport
N and will perform satisfactorily under the most rying
Complete in conditions.
Deluxe Cabinet " WRfITE for descrilzitive cfifrcular of coq}g{l%& RHDEITNF;O
a H ne of 29 quality radios offered at EX .
with Dynamic RILY LARGE discounts to Dealers and Servicemen.
Speaker & Tubes

HETRO ELECTRICAL INDUSTRIES, Inc.
5’?050 4220 Lincoln Ave, Chicago, 1Ii., U. S. A.

LisT Cable Address ""HETRO™ All Codes

www americanradiohistorv com


www.americanradiohistory.com

x ALLIED Leads Again/
FIRST with FOUND ATIONS for

¥Shart-Wavc Radio’s Newest Sensation
ALL -STAR 6 TUBE SUPER KIT

this great set.

DATION from ALLIED. Includes 1-

assembly, etc.

and buy the remaining parts as you need them.
ORDER THE ALL-STAR FOUNDATION TO-

* II?AY, or send for FREE wiring diagrom and parts
ist,

Allied: Radio

CORPORATION
833 W. JACKSON BLVD., CHICAGO

O Enclosed you will find $2.50 for which You may I

ship me at once the ALL-STAR FOUNDATION
described above.

0O Send me FREE diagrams and Parts List of the I

|
|
|
| ALL-STAR Superhet.
| Name......oooo
| Address it fatabe s CELI s e B ey

HOW TO CODE

LEARN

Thousands of operators
agree no “‘'system' of
printed sheets can teach
you the Code. TELE-
PLEX has taught Code
to more operators fin
past 10 vears than
all other methods com-
bined. YOU can learn
Code—or step up your
w.p.m. amazingly—this

surer way. No experience needed. Beginners, ama-
teurs, experienceqd ops get ahead faster with Teleplex,

It doesn't merely ''show” you code—it IS Code!
You actually HE A R dots-dashes any speed you want.
8ends you practice messages and SEVDS BACK
your own key work, which no other system can do.
For quicker license find out about this better way
used by U. S, Army. Navy, R.C. A, A. T. & T. and
many others. \We give you complete course, lend all
e(&l}xlpment, give personal service on MONEY-BACK
GUARANTEE. Low cost, easy terms. Wlthout
obligation write for booklet R. N. 22.

TELEPLEX COMPANY
76 Cortlandt Street

write CHI-RAD First’

Headquarters for

A _CONTINUOUS __BAND-SPREAD FREE
/| CIRCUIT
DIAGRAM
st AND

WAVE Superheferodyne PARTS LIST

the New SKYRIDER

the NEW RME-9 Receiver

NEW HAMMARLUND
COMET "PRO"

NEW NATIONAL FB-7

Send for FREE Catalog

CHICAGO RADIO APPARATUS CO.
417 S. Dearborn St. Dept. RN-2 Chicago, Il

h |
ALL-

Only  $2.50
will stort you building
For this small sum
you can order the ALL-STAR FOUN-
drilled
Eraydo front panel, 2- drilled base, 3- enlarged
schematic diagram, 4- enlarged wiring diagram,
5- pictorial diagram, 6- detailed instructions for
Start with the FOUNDATION

New York, N.Y.

| K3 K3 K.

and

Receiver Controls
(Continued from page 209)

is of low or high impedance. With the
advent of audio controls, circuits have been
so designed that the volume of phonograph
combinations can be controlled by the
same control used on the radio part of the
receiver. Only 12 models incorporated the
use of a separate controi.

During the transition period of tubes
circuits, some manufacturers used
dual or twin controls (to control antenna
and screen voltage, antenna and audio,
cathode and audio, etc.) The most popu-
lar use was in antenna control for one
section and screen-grid control for the
other section, the values of resistance in
this case being 10,000 ohms and 100,000
ohms. One hundred and twenty-one
models were equipped with dual controls
which classify themselves in seven controls.

The taper of resistance value (with rota-
tion) usually follows a logarithmic taper
of such value that a 50% of the rotation
of the control, approximately 10% of the
total resistance of the control is in circuit.

When all models are combined and the
results plotted on semi-logarithmetic paper,
we get a fairly comprehensive picture of
controls used within the last decade.
(Curve 8.) Table 1 gives a tabulation of
the values of resistance leading in popu-
larity.

Number of Resistance Value
Models of Control
613 500,000 ohms
353 10,000
250 50,000 ¢
182 100.000 *
124 15,000
112 25,000 *
103 20.000
98 200,000 **
66 1 megohm
65 3,000 chms
These 10 controls, having values of
3000, 10,000, 15,000, 20,000, 25,000,

100,000, 200,000, 500,000 ohms and 1 meg-
ohm, take care of 1966 models out of the
3000 or approximately 65% of all controls.

Variable-resistance controls have in part
reached standardization of certain me-
chanical dimensions. In general, the ten-
dency has been toward a reduction in size,
particularly for midget and automobile re-
ceiver applications. The increasing use
of controls in audio circuits, where prac-
tically no power is dissipated in the con-
trol, allows the use of a small resistance
unit. Former aplications of controls in
cathode and voltage-supply circuits re-
quired a definite current-carrying capacity
and in consequence required controls ca-
pable of carrying the required current with-
out excessive heating or deterioration. The
control diameter most commonly used is
1Y; inches, with a depth of approximately
1 inch. The mounting bushing, by means
of which the control is fastened to the
chassis, is 3% inch in diameter.

The greatest variance in controls used
by manufacturers cencerns the length of
shaft and the application of the control
knob. The knobs used have been of two
general designs, the “screw” type and the
“push-on” type knob. The shaft diame-
ter has (practically from the start) been
% inch in diameter, so from the replace-
ment-control angle, the main concern con-
sists in providing a universal means which
will allow the use of either the screw tvpe
or the push-on type. Provision of a flat
on the shaft accommodates the screw type;
it provides a secure mounting. The push-
on type also utilizes a flat on the shaft, but
in the design of such knobs two types have
been developed, one which uses a shaft
milled down 3% inch and one which uses
a 3z inch milling. The former was ex-
tensively used in earlier receivers. The
application of making a universal line of
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controls has been met by one manuiac-
turer by milling all shafts to 4% inches
which covers the majority of push-on type
knobs and also accommodates the screw
type. For those cases which require a
sz inch milling, a small 7s inch inset or
plate is used on the deeper milling to bring
it up to 3% inch. This plate is inserted in
the knob resting on the flat spring mem-
ber and when this assembly is pushed on
the shaft provides a secure and simple
method of application. Figure 9-A shows
the assembly knob while Figure 9-B shows
the assembly application to the shait. The
milled side of the shaft is turned to the
downward position allowing the plate to
remain in the proper location in the knob
during assembly.

As has been stated, the length of shaft
is another variable. It depends on the
chassis mounting and thickness of the re-
ceiver panel. This dimension varies from
Y4 inch, up to 6 inches or more, with the
majority of controls having shaft lengths
of 1 to 1% inches. In order to adapt a
line of replacement controls to all re-
ceivers the shaft length is made 3 inches.
For the few receivers having longer shait
controls an extension shaft is provided.
For shorter shaft controls the shaft (which
is made from a special grade of aluminum
allov) can be notched by means of a file
or knife as shown in Figure 10-A after
which it can be easily broken as shown
in Figure 10-B and is then ready for ap-
plication to the receiver.

The main difficulty, however, toward
the solution of the replacement-control
problem has been the obstacle of the
fixed-resistance section of cathode and an-
tenna-cathode controls. This (as has been
shown in Curve 3) is used in a large
number of controls and the valve used
varies throughout a wide range. This
fixed section remains in the circuit when
the control is turned to the “full-on” (or
in the maximum clockwise rotated) posi-
tion. An ingenious method has been
evolved which allows adjustment of the
stop at that end of the control. As shown
in Fig. 11-A the control is provided with
a large slot in the housing. An adjust-
able stop plate is provided which slips
over the bushing and is locked by the
bushing nut. This plate has an indenta-
tion which meshes into any one of five
positions marked 1 to 5. This allows the
shaft to be rotated only to the prede-
termined stop position which fixes the
residual resistance. The adjustable sec-
tion is customarily wound to allow a
maximum fixed section of 500 ohms, since
values higher than this are, in practically
all cases, supplied by means of a separate
fixed resistor—external to the control. 1In
case the serviceman wishes to provide a
fixed value. exactly between the indicated
values, or in those cases where a lower
value of resistor may be desirable for in-
creased gain, the indentation can be re-
moved with a file and the plate adjusted
to the value desired as shown in Figure
11-B. After adjustment, the plate is
securely anchored by tightening the bush-
ing nut. See Figure 11-C.

AC switches have been used on either
volume or tone controls. Some sets use
separate switches or they may be incor-
porated with other controls. To supply
a line of replacement controls, all equipped
with switches, obviously increases the cost
of those controls where switches are not
required. This problem has been met by
the design of a removable AC switch. The
control is provided with a switch-actuat-
ing pin and switch-mounting holes in the
cover of the control. These holes are
normally covered with a plate as shown
in Figure 12-A. When a switch is re-
quired the plate is removed and the switch
is attached to the cover by meshing the
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Degree in 2 Years

Complete Radio En-
gineering course in 96
weeks. Bachelor of
Science Degree. Radio
(television, talking pic-
tures and the wvast
electronic field) offers unusual opportunities for
trained radio cngineers. Courses also in Civil,
Electrical, Mechanical, Chemtical, Aeronautical,
Architectural Engincering; Business Administra-

tion and Accounting. Low tuition, low living costs.
World famous for technical two-ycar courses, Those
from all parts of the world. Located in picturesque
hill and lake region of northern Indiana. Enter
16104 COLLEGE AVE. ANGOLA, IND.

ing the complete new 1935 Goldentone

line of radios. Many models to choose
dual wave, short wave, midgets, consoles, 32-volt, Air Cell, car
radios, eto. All sent on 30-day HOME TRIAL. Before you
Only catalog giving cubinet and chassis photos, cireuit din-
wrame and complete engineering specilications. Deal direct,

GOLDENTONE RADI1O COMPANY, Dept. 101
4180 Oakman Blvd.. Detroit, Mich.

who lack high school may make up work. Students
September, January, March, June. Write for catalog.
FREE Send for 24-page Bargain Catalog show-

from, including world-wide all-wave,
decide get our Catalog and save money. Prices from $9,45 up.
save half. We pay postage.

shivers- - I
ping—floating rings—weird and uncanny noises—magic
wheels.

explained in the book “Electric Fun.”” Full directions
for making shockers, flashers, window novelties, small
motors, vte., using 110 volts A.C. Book postpaid, $1.

Order now for \mas.
CUTTING & SONS 104 B St., Campbell, Calif.

jitters—1lights that obey the voice—spirit rap-

These and 195 other clectrical stunts are fully

CORONA HOTEL

Ste. Catherine and Guy Sts.
MONTREAL. CANADA
(Next door to His Majesty’s Theatre)

RATES:

Single, from $1.50
Suites from $4.00

GEO. V. GREEN, Managing Director

Double, from $2.00

Learn the CODE
€ 3 2
Get YOUR ‘Ticket
Quickly Easily
Stop waating time trying to learn the code
from a Short Wave Receiver—learn to send
nnd read code s you hear it in code exams,
INSTRUCTOG .. PH qunlifies you to pass
uny code test. | structiona accompanying
INSTRUCTOGRAPIH make it EASY for
beginners. DBetter than nn Instruetor. Terme

ag low ua $2 per moath.  Write for detwls
NOW! A nosteard will co.

INSTRUCTOGRAPH CO.,
912 Lakeside Place,

FREE!
""Short-Wave Handbook”

WITH
5 lssues Radio News at $1.

The Short-Wave ‘Handbook contains:
Principles Underlying Short-Wave Com-
munication—Helpful Short-Wave Data
—Building Instructions for 7 Different
Short-Wave Receivers—Highlights on
Popular Commercial Apparatus—Short-
Wave Antenna and Noise Control
Systems— World-Wide Short-Wave Sta-
tion Lists—Best Bets for DX—Inter-
national Morse Code Instruction—
Amateur Transmitter Construction Data
—and Ultra-Short-Wave Principles,
Receivers and Transmitters. Every
short-wave fan should have a copy. Get
your Short-Wave Handbook now!

Radio News

Dept. NR-10
Chicago, 1It,

Radio News, Dept. 3410-A
222 W. 39th St.,, N. Y., N. Y.
Enclosed find $1. Send me the next 5 issues of

Radio News and my free copy of the Short
Wave Handbook. (Canada and Foreign $1.50.)

City.

parts (similar to the conventional bay-
onette lock except that no rotation is re-
quired). See Figure 12-B. The actuating
pin meshes with the switch cam in the
most counterclockwise position of the con-
trol and opens or closes the power cir-
cuit. The final assembly is shown in
Figure 12-C. This also provides mcans
for the utilization of single pole double
throw switches used on certain receivers.

In the survey (as outlined above) it was
apparent that § controls supplied the
range between 2 and 200 ohms; 15 con-
trols covered the range between 500 ohms
and 2 megohms; and 7 dual controls cov-
ered the required values on those receivers
designed for such controls. The use of
an extension shaft; a flat knob-insert and
an adjustable fixed resistance section sup-
ply those additional mechanical and elec-
trical features which make the above
controls universal in application, Paul G.
Andres, Chief Enginecer, Yaxley Mig. Co.,
Division of P. R. Mallory, Inc.

Feeder Design

(Continued from page 246)

of the lamp and the aluminum pan-cover
forms the other. A cross slot is cut in the
center and the base of the lamp forced
through. The prongs are then taped down
tight (not shown), and the copper wire-
hook soldered to the middle tap of the
base. Several of these lamps are hung on
the line at equal distances. It is then only
necessary to look out the window and
along the line (Figurc 8) to see the effect
of varving the taps on the inductance.
The location of any standing wave is indi-
cated by a much brighter lamp at that
point. When all lamps burn equally
bright, the impedances are matched. Larger
lamps may be used, but are more liable to
upset the impedance of the line as calcu-
lated, and for this reason it is also well to
use as few lamps as will serve the pur-
pose. When the job is completed, the
lamps may be removed and the neon lamp
used as a final check-up.

“All Star” Set

(Continued from page 235)

counter-clockwise up to the 19-meter
broadcasts and the 20-meter amateurs.
The settings for the 16-meter band are
made on the same coils, with the left-hand
dial at 42 and the right-hand dial at 73
and the middle condenser bringing in in
W3XAL at about 5 or 6 and swinging
through the other stations at slightly higher
settings. The main condenser to be set
accurately on these settings is the left-
hand, lower one, which should first be
adjusted so that the plates are “all out”
when the pointer is at zero. When this
has been adjusted for the proper band,
the volume control is turned up, and the
right-hand Jower dial should be set for
the loudest hissing sound! Then the
middle dial picks up your station- and the
right-hand, lower dial should be read-
justed for best reception (which will hold
true for the whole band). The volume
control should then be reduced by turn-
ing anti-clockwise until the signal is of the
proper strength. It will be terribly dis-
torted if it is left too high! The tone-
contrel dial (at the right) also contains
the “on-off”’ switch and it should be
turned all the way to the right and then
backed up a little bit to the point where
the high-frequency hissing noises are not
too strong. Turning it all the way to the
right cuts out all high frequencies, and
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: for World -
Wide Reception

| ALL-WAVE Superheterodyne

Designed and Sponsored by 8 Leading
Manufacturers: Meissner—Thordarson —
Cornell-Dubilier—Hammarlund—Belden
—Ohmite—Crowe—Electrad . . . .. .

Remarkable New Design
A truly professional communication receiver
that can be readily assembled without the
use of special tools or test equipment. Among
the many features of the ALL-STAR circuit are:

CONTINUOUS BAND SPREAD—over the en-
tire tuning range makes possible the separa-
tion of hundreds of stations that are jammed
together at a single spot on the ordinary
receiver dial.

BEAT-NOTE OSCILLATOR—electron-coupled,
an absolute necessity for code reception and
greatly facilitates tuning of distant broadcast
stations. Controlied by convenient panel switch,

10 to 500 METER TUNING RANGE—Continu-
ous without any skips. Covers the two-way
10 meter police band.

SEVEN-TUBE SUPERHETERODYNE CIRCUIT—
2A7 oscillator and first detector, 58 first i. f.,
58 second i. f., 56 second detector, 2A5 power
output pentode, 80 rectifier, and 58 electron-
coupled beat-note oscillator.

ALL A. C. OPERATION—Built-in power unit
supplies all voltages. Special design for hum
free short-wave reception.

PRE-ADJUSTED COILS—Oscillator and- i. f,
coils are pre-set at the factory, eliminating
all difficult adjustments or need of test
instruments.

Only $2.50 Starts You Building

Ask your jobber for the ALL-STAR Receiver
foundation that includes drilled sub and front
panels, enlarged drawings of wiring and pic-
torial diagrams, and complete information for
wiring, adjustment, and tuning. Then buy the
remaining parts as you need them in conven-
ient payments to suit your pockeétbook,

Ask Your Jobber or Write Todayt
. SPONSORED BY

Meissner Mfg. Co., Belden Mfg. Co., L}
2815 W. 19th St., 4647 W. Yan Buren St., =

n

|

]

B

¥ Chicago, 1il. Chicago, III.

N Thordarson Electric Ohmite Mfg. Co.,

B Mfg. Co., 636 N. Albany Ave.,
¥ 500 W. Huron St., Chicago, . ]
= "Chicago, lIl. Crowe Nameplate &
% Cornell-Dubilier Corp., Mfg. Co., ]
g 4377 Bronx Blvd,, 1749 Grace St., ]
R New York, N. Y. Chicago, lll. [
: Hammarlund Mfg. Co., Electrad, Inc., 1
R a2 W, 3ard St 173 Varick St., =
g New York, N, Y. New York, N. Y. H
: Please send free copy of big circular showing 1
g Photographs of completed ALL-STAR Receiver, :
§ parts list, and wiring diagram. [
1 1
B Name. vt vonsbe coh combhmm. b ovmi b [
[ | ]
B Address........oooviiiiiii ]
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BUILD IT
YOURSELF!
ALL-WAVE Super World-Wide
A revolutionary sensation in the Short Wave field! Recephon
Eight leading manufacturers put their heads together— Y
drew upon all their designing and manufacturing ex-
perience. Resultf: This Great 6-Tube All-Wave Super- POWERFUL
het That Outperforms Anything Of Its Kind! Featfures ALL-WAVE
that guarantee good foreign reception include: SUPERHET
% CONTINUOUS BAND-SPREAD At Low Cost
% 10 to 500 METER TUNING RANGE e
% PRE-ADJUSTED COILS

Y 6 TUBE SUPERHET CIRCUIT

These great features give you a pro-
fessional type Short-Wave set using
Standard parts. This set assures you of
unequalled world-wide reception thrills.

Buy At Low "Wholesale" Prices

Be sure to write us first. Get complete circuit
diagram, parts list and data sheet—everything
FREE. Always deal with ''The House of Radio
Reliability''-—Address Dept. Dept. N-104X

& TUBE

DIAGRAMS, PARTS
F%Eg Sheerad SUPERHET

AMND DATA SHEET

WHOLESALE RADIO SERVICE (0

100 SIXTH AVE. } 430 W PEACHTREE st .

NEW YORK,N.Y. ' ATLANTA,GA.[
EWARK BRANCH—219 Central Ave., Newark, New Jersey

// RADIO OPERATING
/ RADIO SERVICING

Prepare for the new
Government Radio
Operating license ex-
aminationg; Radio
Operator, Marine and
Broadcasting. Also Ra-
dio Amateur Tele-
graph and Telephone.
Resident courses,

A A W1
ALL-WAVE Superheterodyne

Let the “Friendly” Ham Supply House
supply you with FREE circuit diagram bR
and PARTS LIST. .y
FREE Big Catalog for Hams and ex-

Write for
Booklet

perimenters in  Wis.,, Upper Mich., 4 '

Minn., No. & So. Dak., lowa, Neb., M \
Wyoming, Mont. & Woest. Canada. g : 3
Write for it today! 2

LEW BONN CO. _‘_New York YMCA Schools

2484 UNIVERSITY AVE., ST. PAUL, MINN. TEWest]AiralSHiesl NewYorkiCity)

There’s More than Efficiency
in TRIMM FEATHERWEIGHT
- = HEADSETS

The scientifically de-
signed cap and the light-
| weight feature allow the
phones to be worn “on
s the ears” for Thours
“ without discomfort.

74 =,

IMMEDIATE DELIVERY
FOUNDATION UNITS

for Short-Wave Radio’'s Newest Sensation
ALL-STAR 6 TUBE SUPER KIT

Free Circuit Diagram and Parts List
. hort-
Get our big Short-Wave Catalog FREE TRIMM RADIO MEG. CO.
WRITE TODAY -
Earphone Specialists

MID-WEST RADIO MART 1528 Armitage Ave., Chicago, U. S. A.
520 S. STATE ST. CHICAGO, ILL.

Your Jobber can supply you.

Heavy Duty Peerless [f-inch =

URRENT-ANYWHERE:
@Kﬂtﬂ 'G"IPMN‘S Dynamic P.A. Speakers, com-
plete with 110 volt rectifier or

A Little Gas and a Kato AC plant field coil of any impedance.
enable you to operate AC radios, Qutput transformer also inelud-

} amplifiers, refrigerators and all other ed., Wholesale Dealers’ Price

standard household appliances. 3.75.

Sizes 300 watts and up. Write for

interesting descriptive literature. MELLAPHONE CORP.

! KATO ENGINEERING CO. Mankato, Minn., U. S, A, Rochester, N. Y.
R Mfo's of AC Generators and Comverters for operating AC adios on RN
82 and 110 rolts D C.
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turning it all the way to the left brings in
g0 much high-frequency noise that recep-
tion would be spoiled.

The receiver is, I must say, ultra-sensi-
tive and full sensitivity was not once
needed during these tests. If the set is to
be used with a single aerial it should be
connected to the first binding post and the
second one should be short-circuited to
ground. Reception this way, however, is
very noisy in most locations, but with the
noise-reducing bipole (or feeder) antenna
it was really enjoyable. Some of the best
catches that were gotten during these tests
are: the Japanese stations on 30 and 38
meters and the Japanese station on about
27.9 meters that, we believe, is JVM. All
three Australian stations were easily picked
up as well as HVJ on 19 meters, all the
British transmissions throughout the day
from 16 meters to 49 meters, all of the
German stations, CT1AA, RNE, as well as
a new station that signed itself as Na-
tional Radio Press of Rio de Janeiro (on
about 31.6 meters), HJ1ABB, XEBT,
YV3RC, YV2RC, HBL, FYA on its va-
rious wavelengths, PLV, WI0XCW, the
stratosphere balloon during its flight,
KNRA, etc. We spent a whole day lis-
tening in on the various amateur bands
and got them, literally, from all over the
word. Yes, it makes a good receiver!

“Lab” Amplifier

(Continued from page 232)

Measurements of attenuation due to the
tone control were made in the same way,
except that the oscillator and amplifier out-
put voltage were equalized with the tone
control all out, and the two voltages then
compared as the various steps of the tone
control were brought into action.

The method of obtaining the distortion
figures, photographs (A) and (B), was to
connect the input voltage of the amplifier
to one pair of deflecting plates of a cath-
ode-ray tube and the output of the ampli-
fier to the other pair. The curve of input
versus output was therefore traced auto-
matically, once for every cycle, on the
screen of the cathode-ray tube. The phase
shift which occurs in the amplifier would
cause the figure to be an ellipse instead of
a line, but this situation is corrected by
shifting the phase of the voltage delivered
to the other pair of deflecting plates by
an equal. amount. The circuit used is
shown in Figure 5.

R and C are the phase-shifting controls,
to be adjusted so that a line is obtained
rather than an ellipse. The pattern ob-
tained should be a straight line if no dis-
tortion is present. Second harmonic dis-
tortion shows up as a departure oi the
center of the curve from a straight line
drawn between the ends of the curve..
Third harmonic distortion gives a pinwheel
effect. By shifting switch S to position
(b), a forty-five degree line is obtained free
from distortion, which serves as a check on
the measurement.

The R. N, Lab. amplifier consists of two
57 resistance-coupled stages and a 36 trans-
former coupled to two 45’ in push-pull,
which deliver the output. The impedance-
matching transformers employed in the in-
put and output provide a variety of
impedance-matching values suitable to
meet practically any requirements. Pro-
vision is. made for use of a double-button
carbon microphone, with a 3-volt battery,
button current control and current meas-
uring circuit all included in the ampli-
fier. Special precautions have been taken
to avoid instability at the high gain obtain-
able, and to insure a flat irequency char-
acteristic. The amplifier will be described
in more detail next month.
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R.N. Analyzer

(Continued from page 211)

tube, little difference in the plate-current
reading will be secured. Under such con-
ditions it is advisable to ground the grid
to the chassis, if convenient, in making
this test.

External apparatus other than meters
may likewise be connected in or across
tube circuits. When the particular circuit
under test is sufficiently stable, temporary
operation be sometimes be restored by
connecting a replacement resistor or con-
denser across the proper circuit, thus mak-

opening jacks, tyvpe 102-JR

J3—Na-ald pressure-plug
100-JR

J9, J10, J12, J13—Na-ald phone-tip jacks,
type 101-JR

J11—Na-ald phone-tip jack (black), type
101-]

R1—Carbon resistor, 100 ohms, 1% watt

R2—Carbon resistor, 300 ohms, V2 watt

S1—Na-ald panel-mount socket, type 424,
4-prong

$2—Na-ald panel-mount socket, type 423,
5-prong

S3—Na-ald panel-mount socket, type 426,
6-prong

S4—Na-ald panel-mount
socket, type 477

jacks, type

composite 7-7
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- PANEL -
ing it possible to check the diagnosis with- 1 Na-ald analyzer plug assembly, type

out removing the chassis, a valuable aid
when an estimate is required before work
is authorized.

The resistors in series with the batteries
are for the purpose of limiting the battery
current during the momentary short-circuit
which takes place while the plug is being
inserted in one of the circuit-opening jacks,
just before the circuit opens.

This panel will be found a welcome
addition to any service kit. The cost of
construction is negligible, it is so designed
that it will not become obsolete, it permits
all types of tests to be quickly made and
it ts extremely simple to use.

Parts List
J1, J2, J4, 15, J6, J7, J8—Na-ald circuit-

907-WLCAP, including analyzer plug, 8-
wire cable, special plug and special 8-
contact socket (S3)

Na-ald adapter, type 974-DSA

Na-ald adapter, type 975-DSA

Na-ald adapter, type 976-DSA

Na-ald adapter, type 977-DSA

Na-ald tube cap lead, type 91-T

Na-ald double-circuit points, tvpe D

Na-ald expanding side-pressure points,

type S

4 Na-ald phone-tip points, type T

8 Na-ald test-panel handles, type 111

1 spring clip

Bakelite panel 834 by 4 inches, {s-inch
thick

3 4%4-volt flat-type flashlight batteries

Hardware, etc.

S R e

A.C-D.C. Midget

(Continued from page 223)

selector coil L1 is mounted on the hottom
of the chassis directly underneath the three
gang variable air condenser C.

The dual dry clectrolytic condenser Cl1,
C12 can be casily mounted on top of the
chassis between the three gang condenser
and the dvnamic reproducer.

No ballast resistor is used in this design.
A resistor built in the line cord is used to
bring down the line voltage to the required
heater voltage. It is more satisfactory than
a ballast resistor mounted in the chassis as
it excludes the cxcessive heat from the
chassis, thereby minimizing the damage to
the receiver parts and atfording a larger
ventilating surface for this heat.

List of Parts

C—General Instrument 3 gang variable air

condenser, counterclockwise tvpe, 363
mmid.
C1—Solar high grade mica condenser,

0.001 mid., 300 volt peak.
C2, C3, C7—Solar tubular paper
densers, 0.1 mid., 300 .volt peak.

con-

Ci—Solar tubular electrolytic condenser,
10 mfd., 35 volt peak.
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PANEL SPECIFICATIONS

C5—Solar high grade mica
0.0005 mid., 300 volt peak.

C6—Solar tubular paper condenser, 0.03
mid., 300 volt peak.

condenser
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ANNOUNCING

Yo NEW and
BETTER | ’
Sube Jesters!

NOS. 421- 422

EADRITE announces two new
and better tube testers: the No.
421, for the dealer’s counter—and the
No. 422, a portable unit for the ser-
vice man . . . out in the field. These
improved testers are characterized
by many unusual and outstanding
features that give a new conception
of tube tester performance. They
are so simiply designed that anyone,
without experience, can operate and
understand them.

These testers incorporate a 314" Triplett
Precision Meter, which has a shaded two-
color scale. It indicates in simple English
that the condition of the tube is either
“good” or “poor.” No longer need you re-
assure skeptical customers as to the worth
of tubes that yvou are testing for them.

A line voltage control A.C. Meter is
incorporated. Cathode and grid shorts are
also tested. A simple push button provides
two-plate current readings for determin-
ing the worth and conductance of all types
of new and old tubes.

Your Jobber Can Supply You

« . . with the No. 421 (counter tester) at
the dealer’s net price of $24.00—and with
the No. 422 (portable tester), at the dealer’s
net price of $25.50. These testers come
in a beautiful quarter-sawed oak case.

READRITE METER WORKS RA

126 College Ave., Bluffton, Ohio &

e e 0z pary

SEND COUPON FOR FACTS!

' e N e e b
| READRITE METER WORKS, I
| 126 Coltege Ave.,
|
| Biutfton, Ohio |
! Gentlemen: |
! Send me a catalog on Readrite Tube |
| Testers, and your complete line of radio |
I servicing equlpl“eﬂt. I
| .
Name, 2 S3mnt s sEamaia bale. o . 5 5@ Mok st asnae I
' |
I A AT s b M. 575 B warb o E w i b & De-egie (e d A I
). Cityy eeiamn e 34 S State . I
R e e e e s e e e e T -
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Make the world

your neighbors with
the famous DX3

INTERNATIONAL

SHORT WAVE RECEIVER

Radio’'s Most Sensational Value

® Excels in performance and selectivity. England,
France, Spain, Germany received with perfeet tone
mmllty This remarkable all wave recciver can be built
in omc hour.

S
A.CD.C. :
Complete Kit

with built-in _speaker, large dia-
gram and coils to cover 14-200
meters. Tubes used: one type 6D6
pentode detector; one type 38A

" SELF. POWERED
ASSEMBLED

3975

EXPERIMENTAL RADIO LABS
168 K. Washington St. New York, N, Y.

Become aﬂad ] L'vperl

power pentode amplifier and one

leamBADIOTElEVISION

ELECTRICITY-TALKING PICTURES

Times are getting better, Trained men are getting jabs.
National will quickly train you to qualify for good jobs in
all branches of radio, television, talking pictures, broad-
casting, operating and general elecnlclty Thorough, prae-
tical training. Over $100,000 _in modern equipment.
National graduates in demand. You can learn profitable
trades in a few months.

EARN ROOM AND BOARD
QUALIFY AS A WHILE LEARNING
Radio Repair

Man

75% of our students earn living ex-
pensges while receiving training. We
help you get a job. For limited time
Contro! Operator will allow your coach railroad fare
Station Techni- to Los Angeles.

cian TRAIN IN LOS ANGELES

Sound Expert
Ship Oner‘;tor This is the Ideal City. Center of
Greatest Activity in Radio, Talking

Television Expert

Broadcaster Picture and Electricity. 30,000 suc-
Electrician cessful graduates. School established

and L 29 years. Send for free descriptive
many other jobs book.

NATIONAL
RAPIO ¢ ELECTRICAL
SCHOOI.'Ia{An' /es

Dept. RN-10, 4006 Figueroa St.
Send Book and full details of Courses
NAME. .

1009, SHORT-WAVES

52 Pages—~50 Hookups
ALL ABOUT: Xmitting
and Receiving Antennas,
Bandspreading, TReceiving
Foreign Stations, Xinitting §

tubes. HOW TO BUILD
‘19" Twinplex, 5 and 10
Meter Xmitter, *'203-A7

Xmitter, Bandspread Doerle
Set. How To Get Started
in Short Waves, etc., ete.
Send 5¢ (U. 8. coin vrsta,mps) far
Treatise sent by return

95 Hudeon St.
New York City

pastagc.
mail.

RADIO TRADING CO.

C8—Solar tubular electrolytic condenser,
25 mfd,, 33 volt peak.

C9—Solar tubular paper condenser, 0.006
mfd., 300 volt peak.

C10—Solar dry electrolytic condenser, 8
mid., 300 volt peak.

Cl11, ClZ—Solar dry electrolytic dual con-
denser 16—16 mfd., 220 volt peak.

C13—Solar tubular paper condenser, 0.05
mifd.,, 175 volt peak.

R—Clarostat 250,000 ohm potentiometer
with line switch.

R1—Micamold resistor, 300 ohms, ¥4 watt.

R2, Rs—Micamold resistors, 0.3 megohms,
Y% watt.

R3—Micamold resistor,
watt. .

R4—Micamold resistor 0.25 megohms, 14
watt.

R6—Micamold resistor, 0.1 megohms, 13
watt.

R7—Micamold resistor, 500 ohms, 2 watts.

R8—Micamold resistor, 2 megohms, 14
watt.

R9—Gavitt line cord with built-in resistor,
170 ohms, 20 watts.

R10—Electrad wire wound vitreous enam-
eled resistor, 2000 ohms, 10 watts.

Li—Gen Ral C X 100 D preselector coil.

L2—Gen Ral RFB No. 4 interstage coil.

L3—XKenyon, 20 henry, 300 chm, 60 milli-
ampere choke.

Si—Arrow, Hart & Hegeman d.p.dt. tum-
bler switch.

S2—Arrow, Hart & Hegeman d.ps.t. tum-
bler switch.

4 Eby six-prong sockets.

1 type -78 tube.

1 type 6C6 tube.

1

1

1

15,000 ohms, 4

type —43 tube.

type 2575 tube.

Beaudette dynamic reproducer, 5-inch
diameter, field resistance 3000 ohms.
Insuline “Electralloy” chassis, 9 inches by
4%% inches by 174 inch high.

Crowe plate for volume control.

Crowe plate for station selector.
Kurz-Kasch knobs for volume control
and station selector.

tube shield.

grid caps.

antenna reel 25 feet long.

roll of solid hook-up wire.

cabinet.

—

B =
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Read Classified Advertising—It Pays

Advertisements in this section twenty-three
cents a word for each insertion. "Name
and address must be included at the above
rate. Cash should accompany all classified
advertisements unless placed by an ac-
credited advertising agency. No advertise-
ments for less than 10 words accepted.
Objectionable or misleading advertise-
ments not accepted. Advertisements for
these columns should reach us not later
than Ist of 2nd month preceding issue.

TECK PUBLICATIONS, INC
2 West 39th St, New York N. X

g .. e i u w e

A.C. Gene;ator

TEN practical and low-cost changes covering Dodge
12-V, Ford T. A., Chevrolet Delco 6-V, generators into
100-300- watt capacity A. C. Gererators, or_into 32-110-V

. C. motor or generator. Dodge is 500-W. self-excited.
All in one hook illustrated with complete simplitied in-
structions and drawings for only $1. Autopower, 410-P
8. Hoyne Ave., Chicago.

Correspondence Courses

B S Dy

USED Correspondence Courses and Eduecational Books
sold or rented. Inexpensive. Money-back guarantee. Write
for Free Catalog listing 4000 bargains. (Courses Bought.)
Lee Mountain, Pisgah, Alabama.

g i T E T e ey

Electrical Supplies

INSULATION, wire varnishes, supplies, etc. Send 3c
stamp for bulletin. Autobower, 40S-C Hoyne Ave., Chi-
cago.

Inventions

INVENTIONS COMMERCIALIZED. Patented or un-
patented. Write Adam Fisher Company, 278 Enright St.,
St. Louis, Missouri.

PATENTS—Small ideas may have larze commercial
possibilities. Write immediately for information on how
to proceed and “‘Record of Invention’’ form. Delays are
dangerous in patent matters. Clarence A. O'Brien, 303-P
Adams Building, Washington, D. C.

g O 01 S 00 00 g 1 g

Patent Attorneys

Instruction “‘How to Establish Your
“Evidence of Conception’’—sent Free!
Rommel, 414 Bowen Building,

PATENTS.
Rights” and form,
Lancaster, Allwine &
Washington, D. C.

Highest refer-
Watson E.
Washington,

PATENTS—Advice and booklet free.
ences. Best results. Promptness assured.
Coieman, Patent Lawyer, 724 9th Street,
D. C

s gt DN < ULy

Radzo

RADIO ENGINEERING, broadcasting, aviation and
pelice radio, servieing, marine and Morse telegraphy
taught thoroughly. All Catalog free.
Dodge’s Institute, Elm $t.,

expenses low.
Valparaiso, Ind.

INDEX TO ADVERTISERS

Alden Products Co. .............. ... .. ... 242
Allied Radio Corp. ............. 244, 252, 258
American Transformer Co. ................ 252
Amperite Corp. ......... . i 242
Amplivox Laboratories . ................. 246
Astatic Microphone Laboratory ............ 250

Bernard, Herman
Birnbach Radio Co. , Inc.
Bonn Co., Lew
Bud Speaker Co.

Candler System Co., The ................. 264
Capitol Radio Engineering Inst ... 248
Central Radio  Laboratories. 244

Chicago Radio Apparatus Co. .
Classified Advertisements . ...
Coast-to-Coast Radio Corp.. ..
Corona Hotel
Coyne Electrical School

Cutting & Sons.......coveivvivierenan..
Dodges Institute ........cooeviiniinnn... 256
Electrad, Inc. ... ...........c.0cuiuun...
E\perxmental Radio Labs
General Electric Co. ... on i dddenoui gois 198
Goldentone Radio Mfg. Co, ..........c.... 259
Hammarlund Mfg. Co. .. ..... .. ... .... 255
etro Electrical Industries ............... 257
Hygrade-Sylvania Corp. .................. 243
Instructograph Co. ............ .. ......... 259
International Correspondence Schools ...... 264
International Resistance Co. ............ .. 257
Kato Engineering Co. . ............ - 260
Kenyon Transformer Co.,, Inc............. 249
Lynch, Inc., Arthur H,....... Cercesean., 244
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McGraw-Hill Book Co., Inc
Mellaphone Corp.
Metal Cast Products Co......oooi ool
Midwest Radio Corp.

Mid-West Radio Mart.................... 260
National Company, Inc. ... .............. 231
National Radio & Electrical School ........ 262
National Radio Institute ................. 193
National Union Radio Corp. .............. 253
Newark Electric Co. .................... 255
New York Y.M.C.A. Schools............... 260
Postal Radio Corp........... AL ba AT %6 264
RCA Institutes, Inc. .................... 254
RCA Radiotron, Inc. ..................... 237
Racon Electric Co, JH1C. el k. e e A ek 264

Radio & Technical l‘ublxshing Covsonaeu. ot 264
Radio & Television Inst..... ..............

Radio City Products Co.
Radio Trading Co.
Raytheon Production Corp.
Readrite Meter Works
Rider, John F
Rosicrucian Order

Silver, Inc., McMurdo .....
Solar Mfg. Corp.
Supreme Iustruments Corp

Technical Appliance Corp................ "
Teleplex Co. o
Thordarson Electric Mfg Corpr A

Trimm Radio Mig.
Triplett- Electrical Instrument Co..
Tri-State College
Try-Mo Radio Co., Inc.

Webhster-Co.,, The ... . .......
Weston Electrical Instruments Corp. ..
Wholesale Radio Service Co............2

Yaxley Mfg. Co., Inco............
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The “Ham” Shack
(Continued from page 214)

antenna current increases with the adding
or decreasing of inductance, the point
where this takes place is, of course, the
correct sctting to use. Another point, if
not all of the coil is used, that section
which is unused should be “dead-ended” or
short-circuited. This avoids loss through
absorption from an unconnected induc-
tance in the radio-frequency field of the
tank circuit.

When “hams” first hegan to change from
spark to vacuum tubes, it was not un-
common for them to use two or more
tubes in parallel in the oscillatory and
radio-frequency amplifying circuits. With
the advent of short-wave development,
practice gave way to push-pull operation.
Push-pull operation is accepted as the fa-
vorite. There is much to commend it,
but the advantages inherent in parallel op-
eration should not be overlooked. In r.f.
amplifiers, the parallel idea provides a
means ol obtaining a higher plate ef-
ficiency, without sacrificing case of driving,
because of the fact it doubles the ratio‘of
plate impedance to load impedance, with
the result driving becomes easier. Also, by
the fact that the plate impedance is halved,
the mutual conductance is doubled, which
accounts for the easier excitation of the
amplifier stage. In connecting tubes in
parallel, however, care must be taken to
prevent parasitic oscillation which can be
eliminated by the insertion of a 100-ohm
non-inductive resistor in series with cach
grid of the tubes in parallel. Parallel
operation is adaptable to frequencies lower
than 4000 kc., but it is apt to cause some
difficulties on higher frequencies because
of the doubled capacity. In most cases,
however, it is much easier to handle than
push-pull and will provide greater output
when operating properly.

While listening in recently on 80- and
160-meter phone bands we heard more
than twelve stations, within two hours,
broadcasting music in some form or an-
other. In one instance the owner of the
station had a number of children in his
«gtudio” and was putting on a regular
show. This is all very well, but, unfortu-
nately, it i not permitted under the rules
and regulations of the former Federal
Radio Commission and the new Federal
Communications Commission which has in-
herited all of the jurisdiction of the old
board. Amateurs are allowed to “put on”
music as a modulation test when in com-
munication with another station, but they
are not allowed to rebroadcast radio pro-
grams or “put on a show” for the benefit
of listeners in the neighborhood. Besides
being ugainst the regulations, even the put-
ting on of a “legal” modulation test during
the evening hours when the amateur bands
are most occupied is not fair to the other
stations. It causes a lot of QRM, par-
ticularly in view of the fact most “hams”

AMATEUR DEPARTMENT

This is the “Ham” licensing depart-
ment of the Federal Communications

Commission. These workers also an-
swer technical questions of applicants

are using 100 percent modulation. Voice
frequencies seldom push a “carrier” to full
100 percent, but a phonograph record
causes extremely wide sidebands and, when
over-modulated, results in interference that
will practically blanket a band.

The Technical Review

(Continued from page 243)

tenuators, center-tapped filament resistors,
power (50-watt) rheostats and other Elec-
trad resistor specialties.

6. Line Voltage Control. Characteristics
and uses of a voltage regulator and chart
showing the correct Amperite recom-
mended by set manufacturers for their
receivers.

7. Rich Rewards in Radio. Interesting
information on the growth of radio and
the opportunities existing in the field of
radio manufacturing, radio servicing,
broadcasting, talking pictures, television,
public-address systems and commercial-
station operation on land and sea, for men
who are trained to fill the many jobs cre-
ated by the radio and allied industries.
The book also contains detailed informa-
tion on the complete home-study courses
in radio and allied subjects offered by the
National Radio Institute. This book is
available only to Rapto NeEws readers who
arc over 16 vears of age and who are
residents of the United States or Canada.

9. Resistor Catalog. Specifications of the
International Resistance Co. 1934 line of
metallized, wire-wound and precision wire-
wound resistors, motor-radio suppressors,
handy servicemen’s kits, valuable technical
data and list of free bulletins available on
the building of servicemen’s test equipment.

25. Noise-Reducing Antenna  Systems.
The two types of noise-reducing systems
perfected by the Lynch Mig. Co. for both
broadcast and short-wave reception.

26. Auto Radio Antennas, Filters and
Noise Suppressers. A complete line of
Lynch antennas, filters and ignition-noise
suppressors especially designed for motor
radio installations.

34, Serviceman’s 1934 Replacement
Volume-Control Guide. A revised and en-
larged list, in alphabetical order, of all old
and new receivers showing model number,
value of control in ohms and a recom-
mended Electrad control for replacement
purposes. It contains specifications and
volume control circuits for over 2,000 re-
ceiver models and is more comprehensive
than the 1933 edition.

wwWw americanradiohistorv com
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You Should Have
the New

1934-1935
CATAL

! BRAND new catalog of up-
to-the-minute resistance de-
vices, including a remarkable

new volume control, based on an
advanced engineering principle.

Every radio manufacturer, en-
gineer, dealer, service man and
experimenter should have a
copy of this veritable encyclo-
paedia of useful resistor infor-
mation.

Your copy FREE if you
write to Dept. RN-10

175 Varick St.. New York. N.Y.

ELECTRAD

A~ A ENC.

Tl
" BRANCH

' &, A
PEWG T o
D Wk S (0. 720 ATLE
4P, In the heart of the South, Wholesale Radio
7 Service Company opens a New Branch dedi-
cated to the prineciple that Servicemen far
§ from the manufacturing and buying centers of
the Radio World are entiiled to the same low
" prices, complete stocks, fast service and low trans-
portation costs as those in the North.

Our freat modern Atlanta salesrooms will display the
most varied and complete line of replacement parts by
every leading manufuacturer. There will be a special
department devoted exclusively to P.A, equipment while
sShort Wauve sets, Kits and euuipment will be featured.

o For 13 years we have pledged ourselves to sell Quality
@ Merchandise at lowest wholesale prices . . . and in
| Atlanta—as in New York and Newark—this pledse
will be fulfilled. Scrvicemen, Amateurs, Hams, Brass-
?;oun(l!ers_zm% Fxl;erimentors all will welcome this New
ranch in Atlanta . . . now the RADIO CAXIT
0" THE SOUTIL! S
For copy of latest catalog please write Dept. N-104

WAL O S0

NEW YORK.'N.Y.
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BEIRNBACH All-Wave
ANTENNA

AMAZING RESULTS

Insures clearer, stronger
reception. with less
noise. on both broadecast
and short waves. Easily
erected. Kit, including
all parts and instrue-
tions, $3.75 list.

Write Dept. RX-10 for
Uscful Data Sheets

BIRNBACH

ALL WAVE AXTENKA $YSTIN|

BIRNBACH RADIO CO., Inc.

145 Hudson Street New York City

holds great rewards
for ftrained men

The big opportunities in Radio will be
enjoyed by trained men. The Interna-
tional Correspondence Schools Radio
Course, prepared by leading author-
ities and constantly revised. will help
make you a trained man! A fascinat-
ing book ~ FREE.

ELECTRICAL ENGINEERING

—A Great Industry with a

Great Future

The new I. C. S. Course in Elec-
trical Engineering covers this
fascinating field thoroughly. If
you are just starting or cre on
the way to a real paying posi- ;
Hon in this indusiry, this course brings the
knowledge necessary for advancement.

MECHANICAL ENGINEERING

—A Field with a Future

This I. C. S. Course has meant

advancement to hundreds of

ambitious mechanics. drafts-

</ men, blacksmiths., foundrymen,
patternmakers, apprentices,

and mechanical engineers. You,

too, will find that enrolling for

i an I. C. 8. Course is an invest-

ment in a Bigger Future. Use
the couponl

AUTOMOBILE EXPERTS

are always in demand

The rapid progress in manufac-

ture and service of the modern ) &
automobile brings new oppor- %( —
tunities to thousands of ambi- /W
tious ond forward-locking men.

There's always a demand for ®
trained men. The new L C. S. /\
Automobile Course will make »

you a trained man! The time

to act is now. Use the coupon. }

| INTERNATIONAL CORRESPONDENCE SCHOOLS |

BOX 8284-N, SCRANTON, PENNA.
Without obligation, send me full informa-
tion on subject checked below:

3 RADIO 1 AUTOMOBILE COURSE

O ELECTRICAL ENGINEERING

[ MECHANICAL ENGINEERING

Architecture CIDrafting []Accounting

Concrete Construction  [lGood Enslish
DReading Shop Blueprints[)Salesmanship

Civil Engineering Advertising
[ODiesel Engines [CShow Card Lettering
Gas Engine Operating  []Civil Service
[ Refrigeration [CIHigh School Subjects
Chemistry LlAir Conditioning i
DIHighway Engineering  [JInventing and Patenting
CIPoultry Farming [JAviation Engines
Name Age
Address

52. The Servicer. Information designed
to help the serviceman do better work and
make more money doing it.

56. Quick Facts on Testing Instruments.
Information on the essential features of
the most important new Supreme testing
instruments such as the new model 85
tube tester, the new model 91 analyzer,
the model 333 radio analvzer, the model
35 tube tester, the model 60 oscillator, the
precision raultiwave signal generator model
180, the new standard diagnometer, the
model 222 multometer and the model 111
d.c. volt-ohmmeter.

57. How to Build a High-Quality Con-
denser or Ribbon Microphone. The Am-
perite microphone kit with which it is
possible to build, easily and quickly, a
high-quality condenser or ribbon micro-
phone.

39. The IRC Volt-Ohmmeter. Character-
istics and uses of the International Re-
sistance Co. volt-ohmmeter, a combination
voltmeter and ohmmeter specially designed
for the point-to-point method of trouble-
shooting.

60. Transformers and Choke Coils for
Use in Public-Address Amplifiers and Re-
ceivers. Information on the characteristics
of a wide variety of Amer-Tran DeLuxe
and standard audio and power trans-
formers -and chokes.

63. Moderate Priced, High Quality Trans-
formers and Chokes. Descriptions and
prices on the new Amer-Tran Silcor line
of moderate priced audio and power trans-
formers and chokes designed for original
and replacement use in radio receivers,
amplifiers, public address systems and
amateur transmitters.

PLEASE NoT1E: To avoid disappoint-
ment, please make your selection of
booklets from the latest issue of RaDpio
NEWS, since our supply of booklets not
listed in the current issue is exhausted.
The list and coupon contained in this
(October) issue should not be used after
October 31, 1934,

OcToBER, 1934
Rapio NEws Free Technical
Booklet Service

222 West 39th Street
New York, N. Y.

Gentlemen: Please send me, with-
out charge, the booklets or folders I
have filled in below:

Numbers.............. coanaaen 0as o

“eecesesenee secsic it R

My occupation or connection in radio
is checked off below.

{3 Serviceman Operating Own Business
Serviceman Employed By:
[J Manufacturer
{1 Jobber
[} Dealer 3
] Servicing Organization
[J Dealer
{3 Jobber i
[J Radio Engineer
[J Experimenter
[] Laboratory Technician
[J Professional or Amateur Set Builder
(i Licensed Amateur
[J Station Operator
[J Public Address Work
0

I am a [J subscriber [ ] newsstand
reader.

I buy approximately $.......... of
radio material a month. (Please
answer this question without exag-
geration or not at all.)

Name..... ;000 0G0 0 0 0000000000000
Address..ccvevninieiinnn 000006000000
City.eeneeann. veee....State. ...,

PLEASE USE PENCIL AND PRINT,

IN FILLING IN COUPON

www americanradiohistorv com
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RACON P. A, HORNS

Available in

more than 50
tvpes and com-
binations. The
4 Unit Radial Horn
tllustrated is designed
for sound projection
throughout a complete
circle. Not a reflector
but a correctly designed
air-column projector.
Available in indoor and
stormproof types; also
for two units.
Send 10c (stamps or
coin) for complcte
new catalog. Dept.
RN 10.

52 East 19th St

Racon Electric Co. Inc. New Yok nY.

L]

MPROVING $'W RECEPTION"

Be | ConYou Answer these Questions?
1. How can you incrense the sizual strength
i of weak joreign stations? -

. How can you increase the D.X. Tange on Your Present short
wave sot?

How cun you decrease the background noise?

What will ‘inerease the sclectivity of vour receiver?
What is image frequency?

How ean you mateh your aerial to vour set?

What i signal to noise ratio?

How cun you get the most out of short waves?

TN@moRw W

Send for free bocklet. It gives all the correct
answers as well as additional valuable informa-
tion for the short wave fan.
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and everything neccessary for obtaining your
license. CANDLER Practice Radio Stations
located in every district and Canada. Bring
in CSCG Practice programs every hour on
your s. w. receiver. No “robots” wused.

FREE BOOK OF FACTS—explains every- WUR

CANDLER SYSTEM CO., Dept. N-10 &

at Home - Be a fast Famous Candler
son, WIBGL, with
Byrd Expedition.

Students
g &
Jean Hudson,

McEIvrov, cham-
E R A T 0 z‘l]x:lg.BA(IJ{h’amgionyrgt"

pion 13 years. Wat-
world in Class “E.’

DLER SYSTEM
st organization in
for teaching Code

; a card will bring it.

. Kedzie Ave.,

WET AND DRY ELECTROLYTIC

PAPER

AND MICA CONDENSERS

RECOGNIZED FOR’

'SUPERIOR QUALITY
IN ALL CLIMATES

THE

WORLD OVER

SOLD BY LEADING
JOBBERS EVERYWHERE

SOLAR MFG. CORP.
199 BROADWAY.

NEW Y

ORK

A Sensational Success @

#ew “DEPENDABLE"
TUBE TESTER #304”

It has everything you've ever wanted
for today’s and tomorrow’s needs.
Complete, $19.95. Kit, $15.65.

Testing Equipment.

RADIO CITY PRODUCTS CO.
Dept. RN-10 48 W. Broadwav New York

Write for Date Sheets on all Radio P
[

RADIO PHYSICS COURSE

by Alfred A. Ghirardi $4.00 pp.
RAD!IO SERVICING

by Ghirardi & Freed $1.75 pp.
Send for FREE circular at once
RADIO & TECHNICAL PUB. CO.

45 Astor Place,Dept. RN-10,New York City
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'METER

At last. Supreme's own meters. Designed from the daily experience in home
and laboratory by a radio service organization for radio servicemen. They
give the final stamp of engineering skill to Supreme 1935 instruments. Model

\\

\
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Supreme Meter $6.25 No. 310 is a 5" d'Arsonval meter, specifically built for universal applications
Supreme Re_chﬁer'$2,75 in radio testing equipment. Easy readability—the d'Arsonval movement moves
Supreme Resistor Kit $4.00 the pointer over a range 269, longer than usual meter scale. Fan-shaped

bakelite housing moulded for semi-flush mounting, making it mountable in
ordinary meter circular hole. Dimensional drawing with each meter, usable
as template for drilling a panel. Each meter equipped with drawing of circuit
and resistance values, thus enabling servicemen to construct AC-DC point-to-
point tester.

RADIOS BIGGEST VALUE
Supr@m@ 333 g%@ﬁéa rd Analyzer

Here's radio's greatesi value. The tremendous popularity and large production of Supreme instru-
ments bring this new model to the lowest price level in history. This entirely new Model 333 Analyzer,
featuring Supreme's latest 5'' fan-type meter achievement with full vision scale and the exclusive
Free Reference Point System of Analysis creates a new standard of value. This new instrument
is a combination point-to-point tester and analyzer, providing complete resistance, voltage and
current analysis, and tube testing from radio socket with self-contained battery. All meter ranges,
including resistance and output measurements are applied thru the analyzer cable so it is unnecessary
to remove the chassis of the radio or dismantle it to gain access to the circuits for point-to-point
tests. All meter ranges are selected by a single 12-position rotary
switch. The four-range output meter requires no adapters but measure-
ments are accomplished by merely inserting the analyzer plug into one
of the power output tube sockets and setting a switch for output indi-
cations. Meter ranges are, resistance 2000/200,000 ohms, D.C. mils
5/125 mils, AC and DC volts of 5/125/500/1250 volts. Large figures
are used for markings of the '‘ohm'' range so as to provide casy
readability. The low range 0/2000 ohms is very useful for all con-
tinuity testing, the first division being 1 ohm with the 35 ohm marking
af the center of the scale. The 0/200,000 ohm range meets prac-
tically all other servicing requirements. A variable shunt adjustment
is provided so that the mefer remains very accurate within the
useful range of the baftery employed. A new jube base selector
and Free Reference Point System of Analysis chart is furnished with
each instrument in addition to other accessories and complete in-
struction manual.
This is the Analyzer that makes you complete master of your
work. A price so low for such a complete and ultramodern instru-
ment that every radio serviceman can afford to replace his out-of-
date equipment. Let a demonstration by your jobber prove to you
that the Supreme Standard Analyzer No. 333 and all Supreme
1935 models again forecast service equipment design and are the
choice of radio men whose standard is "’Supreme by Comparison.'’

Send coupon below for detailed data and catalog.
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World Wlde Amazmg A|| Wave 5 Thrilling Foreign Beuer Fore:gn Reception
Entertainment Performance G Reception 71 Hollpwoud, Calif —1 am quite
Hollywood, Calif.~VUntil 1 re- A Mollywooad, Calif —My Mudwest w4 Hollywood, Calif.—Not until 1 ' enthused with my Midwest
ceived my new Midwest radio, | i the best set [ have ever tried tried out my Midwest 16 did 1 Many friends who” have heard
had rever thought it possible to It gives me super foreign re- really appreciate what radio re- 7 A1 are delighted with its per- 7
bring in entertainment from hall ception and new rudio adven- erption was. It thrills me to §/ formance. It brings in, with-
way around the world so clearly. . ture. Its perfermance on bring in distant foreign stations out a doubt, the finest all-wave
fantns five wave bands amazes me - s clearly as local programs. reception 1 have ever heard.
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(l2 000 MILE
JUNING RANGE
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WORLD"WIDE
RECEPTION Y

EFORE you buy fms
radio, write for FREE
copy of the new 1935 Midwest
“Fiftecnth Anniversary”’
catalog. See for yourself the many R
reasons why over 110,000 satisfied cus- ~
tomers have bought their radios direct from -
Midwest Laboratories . . . and saved from 14 to;
14. Learn why Midwest radios out-perform sets
costing up t0$200 and more, You, too, canmale a positive
saving o of from 309%t050%by buymﬂ thismoreeconomical way.
Why be content with ordinary so-called “All- Wave” "“Dual
Wave”, “Skip Wave’ or “Tri-Wave” reccivers when Midwest gives
you more wave lenaths in today’s most perfectly developed 16-tube Super
de luxe ALL- WAVE radio that are proven by four years of success. .. that carry
an iron-clad guarantee of foreign reception! These bigger, better, more powerful clearer-
toned, super sclective radios have FIVE distinct wave bands; 3 ultra short, short,
medlum broadcast, and long. Their greater all- -wave tuning of 9 to 2400 Tneters
(33 mevacyclcs to 125 KC) enables you to tune in statlons 12,000 miles away
with clear loud speaker reception. Write TODAY for new TREE catalog!
Now, you can enjoy super American, Canadian, police, | the world’s most dxstant stations. Thrill
am'\tcur, commercial, airplane and Shlp broadeasts . . .| to the chimes of Big Ben from GSB

and derive new delight and|London, England . tune in on the * Marselllaxse
new excitement from un-|from FYA, Pointmse, I'r'mce - hear sparkling musie

lled world-wids £ -1 EAQ, M d, S deligh livel, |
ot perion |from LAQ: Madeid, Spai, - delight o Iiely tange 0eluxeAadliorf -qp -
DX-ing hobby and secure|call of the Kookaburra bird, from VK"ME Syd-
verifications from more of | ney, Australia, etc. bendtodayformoney-savmgf’tcts. = spE A KE R
50 ADVANCED 1935 FEATURES ]

Here are a few of Midwest’s superior features: Controllable Expansion of
Volume-Selectivi 1ty-ucn.>un ity (OMiicro-Tenuator) . Fidel-A-Trol . .

“Triple Calibration Plus . . . Pure Silver Wire . . . Ceramio Coil Forms . . Sep~
arate Audio Generator . . . Simplified Tunmg Guide Lights . . Compact
Synchronized Band Switch . . Amplified Automatic Volume Control . .7
| C Selectivity . . . Power Driver Stage . .. 16 Latest Type Tubes. ete.
Read about these and 38 other features in the new FREL Midwest catalog.
Never before so much radio for so little money. Write for FREE catalcg.

DEAL DIRECT WITH IABORA'IORIES

ncreasing costs are sure to result in hizher radio prices

soon. Buy before the big advance ... NO . while you

’I!?EW ST:LE&%NSO%I;S i:\sz ta}i(eﬂ'\d\ antage of Midwest’s sensational values 55 .
he mew, big, Midwest o middlemen’s proﬁts to pay. You can order your radio 1 § CA

gg;&)llgt&es ﬁigﬂlgfg g‘c‘fslﬁii‘ from the new Midwest catalog with as much certainty of iﬁiffﬁ& AND NEW. 1935 TAI.OG

artistic de luxe consoles and Sotisfaction as if you were to select it in our great radio & MIDWEST RADIO CORP.,

Jezn Harlow, Rxchard Arlen, Claudette Colbert,
Neil Hamilton, Maureen O’Sullivan, Gloria Stuarq
and Ginger Rogers are some of the movie stars who
prefer the Midwest radio because it gives them
the super all-wave reception that they desire.
. Try the Midwest for thirty days before you decide. Mid~
west gives you triple protection with: A onc-year guaran~
tee, foreign reception guarantee, money-back guarantee.

User-Agents

ehassis . . . in four colors .. . laboratories. You save 30% to 50% when you ¢ Dept. 616

3 model for every purse. buy direct this popular way . . . you get 30 days ci B ti. Ohi Make Easy
Hand made by master FREE trial . .". as little as $5.00 down puts a gD LTS ExtraMoney
lc:m“il?cllll' thei harmfomze Midwest radio in your home. Satisfaction guar- Without °F1?E’i"ﬁi‘igs‘{’_“ Dypnart s‘é"d e | Check Here
eautifully with any furni- 7 your new D] 5 catalog, and com- | §,

ture arrangement. Write for * anteed or money back, Write for FREE catalog. plete details of your liberal 30-day Szcaﬂs

new FREL catalog today! Sign and mail coupon »s» OFy Send name and address on postal card FREE trial offer. This is NOT an order.

MIDWEST RADIO CORP. [ Su—

DEPT. IEI — CINCINNATI; OHIO U.S. A
Established 1920 . Cable Address Miraco. . . ; . All. Codes’ y: Town

oh
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