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Here is the new, compact and complete
Weston Selective Set Servicer—the last
word in field analysis equipment for
the aggressive service man.

It is Weston designed, and Weston
built throughout — yet offered at a
price within reach of all. It employs
the new Weston principle of Selective
Analysis, which eliminates all danger
of early obsolescence. And it is offered
complete at this low price; including
Model 697 Volt-Ohm-Milliammeter, the
new Model 666 Type 1A improved
Socket Selector Set, all leads, instruc-
tions, carrying case, ete. There is noth-
ing more to buy. As for dependability
and accuracy, the name it bears assures
you of that.

You will want complete data on this
dependable Weston field servicer. See
it at your jobber’s today. The coupon
will bring all the facts... Weston Elec-
trical Instrument Corporation, 615 Fre-
linghuysen Avenue, Newark, N. J.

WESTON

. Roadio bostruments

WESTON ELECTRICAL INSTRUMENT CORPORATION
615 Frelinghuysen Avenue, Newark, New Jersey

Send Bulletin on Weston Radio Instruments.

Name

Address....—eie i

w&nericanradiohistorv.com
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Broadcasting Stations employ mana-
gers, enginecrs, operators, installation

and maintenance men for jobs paying

up to $5,000 a year.

Set servicing has paid many N. R. L

men $200 to $1,000 a year for their

spare time. Trull time men make as
much as $40, $60, $75 a week.

the

elevision, :
opportunities, is covered in my Course.

coming field of great

Some Other Jobs
N.RJ. Trains Men For

and Tull timeJobs « « »

Why slave your life away in a no-future
a L ; job? Why skimp, why scrape, trying to
Mail Coupon pay your bills? I'll train you quickly
for the live-wire field—the field with a
for F R EE Ertmesiyvira oy $60,E$75 a weeli:
p Fis that's what many Radio Experts make.
Inf\orma on $5, $10, $15 a week extra money—that’s
) — what many of my students make in
their spare time shortly after envolling.
My free book tells you about Radio’s spare time and full time
opportunities—about my tested training—about my students
and graduates—what they are doing and making. Get this
book. Be a Radio Expert. The Radio field is big enough to
absorb many more properly trained men.

Many Radio Experts Make
$40, $60, $75 a Week

Spare time and full rime Radio Servicing. Operating Broadeast. Alr-
craft Radio, Commercial Land, Ship and Television stations, a Radio
service business of your own. I'll train vou for these and other
zood jobs in the manufacture, sale and service ol Radio and Tele-
vision apparatus. My FREE hook tells you about the many money-
making opportunities in Radio.

Save—Learn at home in your spare time

You don’t have to leave home and spend $500 to $1,000 to study
Radio. I'll train you quickly and inexpensively right in your own
home and in your spare time for a good Radio job. You don't need
a high school or college edueation. Many of my successful graduates
didn’t even finish grade school. My amazingly practical 50-50 metbod
of training—half with lessons, half with Radio equipment—gives you
broad practical experience—makes learning at home easy, fascinat-
ing, practical and rapid.

Many make $5, $10, $15 a week extra in spare

time almost at once

My book shows how my special training, instruction material, plans,
ideas, and my nineteen years' experictice training men tor Radio
careers have helped many students make £200 to $1.000 a year
quickly in their spare time. My Course is famous as ‘“‘the one that
pays for itself.”

Your money back if not satisfied

I'm so sure you will be satisfied with my training that I agrce in
writing to refund every penny of your money if you are not entirely
satisfied with my Lesson and Instruction Service when you finish.

Find out what Radio offers you

Act today. Mail the coupon. My 64-page book will be sent free to
any ambitious fellow over 15 years of age. It tells about Radio's
opportunities—explains the eighteen star features of my Course—-
shows letters of what others are doing and making. There is no
obligation. Mail the coupon in an envelope, or paste it on a 1c post card.

J. E. SMITH, President,

National Radio Institute
Department 4 GR, Washingten, D. C.

Broadeast Engineer.

Operator in Broadeast Station.

Aircraft Radio Operator.

Operator of Airway Beacons.

Government Radio Operator.

Ship Operator.

Serviceman ou Loud Speaker Systems.

Installation léngineer on Lond Speaker
Systems.

NMales Manager for Retail Stores.

Kervice Manager for Retail Stores.

Auro Radio Installation and Service-
man.

Television Broadeast Operator,

Television Enginecr.

Set Servicing Expert.

FREE: RADIO SERVICING TIPS

Let me PROVE that my Course is clear, easy
to understand and fascinating to study. Send
the coupon for a frec lesson, “Trouble
S‘hqotl.ng in D.C.,, A.C, and Battery Sets.”
This intercsting lesson gives 132 ways

to 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 a4 grammar school
education, and no Radio or
technical experience, have be-
come Radio experts and now

earnt  two or three times >
their former pay. Mail o
the coupen now. .5
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‘““‘Made $6,000 in 2 Years"’

‘“Soon after the depres-
sion started, I found my- §8
self without a job, but I
was well protected with
N. R. I. training. I
swung right to full time
Radio servicing and I
have made over $6,0CC in
a little over two years.”
—WM. SPARTIV g

Sparty Radio Service, 93 Broadwauy,
Newark, N. J.

“‘Made $17 In One Night ’

““'Who says there's a de-
pression? I have made
more money in Radlo
than ever before. I am
busy day and night.
Last night I made $17.
Last week $45. I had n
tough strqule at first
but_you fellows helped
me back in the ruce and
kept e i o
WILLTAM J. MAKI
Mine, Ont., Canada.

A

going.”"—
Creighton

“$500 aYear inSpare Time”

“Although doing spare
time Radio work only, 1
have averaged about $500
a year extra in addition
to my regular
Full time Radio -
would net me many times
that amount.” — LDW.
H. FAWCETT. _Slough

d.,, _Ladner, B. e
Canada.

“Good Position, Good Pay”

I am Chief Operator at
% Radio  Station SMK,
{This is a good position
o with good pay. 1 hava
2 ‘  advanced_in Radio right
_aws / 2long. T recommend
“/ N. R. I. to anyone
4 who w;axl]tsf t% 7
g successful _in_ Ra-

A dig — JOHN g
HATDUK, JR.,3 Brovey
Apts., Sonthern Hills,
Dayton, Ohio. / g

|
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GOOD PAY

MARNY R-T-i

MAKE '

If you're dissatisfied with small pay — work
that’s getting you nowhere—lay-offs and un-
certain income — here’s an opportunity that’s
too good to miss. At the cost of only the
time it takes you to mail the coupon, you can
get my big FREE book, ‘“RADIO’S
FUTURE AND YOURS.” This book tells
how you can learn at home to make more
money almost at once in Radio — whether you
want to make Radio your life’s work, or use it
to pick up an extra $5 to $20 a week in your
spare time.

“RADIO .IS GROWING BY LEAPS
AND BOUNDS”

says Radio Craft Magazine. It has forged a-
head even in depression years. Where only a
few hundred men were employed a short time
ago, thousands are employed today. Where
afew years ago a hundred jobs paid $35 to $75
a week — there are thousands of such jobs to-
day. And more new jobs being created all
the time — full time jobs and spare time jobs.
Get my book and see how easy it is to learn
at home for this good-pay work.

R-T-1 TRAINING IS “SHOP TRAINING™
FOR THE HOME

It comes to you right from the Radio Industry
—right out of the factories where Radio sets
and other vacuum-tube devices are made. It
was planned and prepared for you by big radio
engineers IN these factories, most of whom
are the Chief Engincers of these great Radio
plants. And NOW these same engineers are
actually supervising R-T-1 Training. Which
means that trained the R-T-I way, you'll be
trained as the Radio Industry wants you
trained — just as the Radio Industry, itself,
would train you if it was doing the job.

4 BIG WORKING OUTFITS INCLUDED

Thesc are probably the biggest and most ex-
pensive Working Outfits ever included witha
home-training Course. You use them to build
up testing equipment — to experiment with —
to do actual Radio work. It’s Shop Training
{or the home

T THESE ENGINEERS RIGHT
FROM THE HEART OF THE BIG
RADIO INDUSTRY Frzrisn.'

HEMBER

A9

¥ Dicato P;?;\‘O

Ych‘(\(cygrﬂ‘m“'
0

e WA
SW‘\V“W‘C“-

and

PHOTO CELLS, TELEVISION, ETC.
ALL INCLUDED

Radio service work is just the starting pointin
R-T-I Training. From there we take you up
through the very latest developments in Radio,
and then on into the new and larger field of
Electronics—Sound Pictures, Public Address

Systems, Photo Cells, and Television. This
feature alone makes R-T-I the outstanding
home training in Radio.

YOU GET ““QUICK RESULTS”

C. E. Head, 431 Third St., Alexandria, La., says:
“Made my first money 11 days after starting your
training — cleared $14.25.”

Frank E. Klemann, Lisle, Til., writes: “Doubled
my pay in less than six months.”

Harry L. Stark, Ft. Wayne, Ind., writes: “Now
makingthree timesasmuch money as Iwaswhen
1 started your training.”

AGE OR LACK OF EDUCATION
NO HANDICAP

You don’t have to be a high school graduate.
It isn’t necessary that you should have finished
the grades. My Training in Radio isso simple,
so easy, and so practical, that it offers every
man, regardless of age, education, or previous
experience, the chance to get out of a small-
pay, no-future job, into good pay, big future
work in Radio. i

YOUR MONEY BACK IF YOU ARE
NOT SATISFIED

That’s my way of doing business. And I'll
give you that agreement in writing — an
agreement to refund every penny of your
tuition if, on completion of my Training,
you are not entirely satisfied.

INVESTIGATE! Learn why R-T-I
Training is different. Find out why R-T-I
Trained men get “Quick Results” and “Big
Results”. Send today for my big book
“‘Radio’s Future and Yours”. The book

is free. RAY D. SMITH, President
Radio & Television lnstitute, Chicago

www americanradiohistorv com
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WE DO OUR PART

LEADING RADI
MANUFACTURERS

' and they

are talking to

AMERICAN TELEVISION
APPARATUS DESIGN CO.
ARCTURUS TUBES
BALKEIT i BRUNSWICK
CAPEHART

“ CLOUGH-BRENGLE CO.
CROSLEY ¢ DeFOREST o FADA
ERIE RESISTOR CORPORATION

HAMMARLUND ¢ HICKOK
HOWARD
INTERNATIONAL

RESISTANCE CO.
KEN-RAD ¢ KOLSTER ¢ LYRIC
MAJESTIC ° MUTER CO.
NATIONALUNION RADIO CORP,

PHILCO
RADIO PRODUCTS CO.
SANGAMO ELECTRIC
SENTINEL*STEWART-WARNER
SILVER-MARSHALL MFG. CO.
STANDARD TRANSFORMER
CORPORATION
STROMBERG-CARLSON
UNIVERSAL MICROPHONE
ZENITH

MAIL COUPON FOR
/MY FREE BOOK

Get your copy of ““Radio’s
Future and Yours’ today.
It tells you about Radio’s
amazing opportunities. It
describes my Course. It
tells what R.T. I. students
are doing and making. It’s
FREE. Clip, sign and mail
coupon RIGHT NOW!

]

t Ray D. Smith, President, 1
{ RADIO and YELEVISION INSTITUTE, (R-T-1) ]
| 2130 Lawrence Ave.. Dept.4B, Chicago, IlL. |
| without obligation of any kind please send me a copy of !
I ““Radio’s Future and Yours.”” I am interested in your ]
I home training and the opportunitics you say exist in the 1

: great field of Radio for the R. T. L. Trained man. ll
1 1
| Name I
I '
I Address. — 1
i I
I City Smrz_‘_:“
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Short but Interest-

ing Items from the

Month’s Radio News
the World Over

New Inter-City Radio Links

NEW YORK—Both the RCA Communi-
cations, Inc. (in coomcration with Western
Union) and the Mackay Radio and Tele-
graph Company (in cooperation with the
Postal Telegraph Company) seem to be
going in for the high-speed competition for
inter-city, wire-radio message business.
The Mackay Company has extended its
services to include the cities of Washing-
ton and Boston in their system. The other
cities being served are New York, Chicago,
New Orleans, San Francisco, Los Angeles,
Seattle, Portland, Tacoma, Oakland and
San Diego. The new telegraph service is
available at any Postal telegraph office and
the Postal Telegraph Company also col-
lects and delivers messages for Mackay
Radio. The RCA Communications, Inc.
has also opened up new radio telegraph
wire services between Boston, New York,
Washington, San Francisco, Chicago and
New Orleans. Construction permits have
been filed for authorization to include
Seattle, Los Angeles and Detroit in the
RCA network. The Western Union Tele-
graph Co. will serve as depots for these
inter-city services as well as for the send-
ing of radiograms via RCA.

RMA Convention at Chicago

CHICAGO—Celebration of the tenth
anniversary of the Radio Manufacturers
Association, to be observed at Chicago in
June with a national meeting of the radio
industry at the Hotel Stevens June 11th
to June 14th. There will be many joint
meetings of manufacturers and jobbers,
discussing national trade promotion, mer-
chandising and other important and mutual
problems. Stimulation and promotion of
radio business will be the keynote. No
radio, phonograph, refrigeration and other
household goods or musical merchandise
will be demonstrated or on show at the
industrial gatherings. This will climinate
the heretofore familiar features of the
“trade” shows.

Radio Cars Answer Call
in 20 Seconds

NEW YORK — Police Commissioner
O'Ryan of New York City staged a demon-
stration, recently, at the Columbia Radio
Playhouse when he sent in a call “I want
a policeman,” from the stage, during an
interlude in a musical broadcast. Twenty
seconds after the call ended over the police
department radio transmitter, in response
to this telephone call, four uniformed men
entered the radio theatre in answer to
their chief’s summons. The men caught
the call, while on patrol-car duty, near
Broadway and 47th Street. Three cars
answered the call.

Marconi Calls “Electric
Woman” Genuine

ROME—Marchese Guglielmo Marconi,
famous radio inventor and scientist, said
today there was no doubt as to the au-
thenticity of the phenomena of the “elec-
tric woman” Signora Anna Monaro, ac-
cordifg to the Zimes. From - Signora

Ramio NEws ror Jury, 1934

NEW ULTRA-SHORT-WAVE RADIO-CONTROL FOR AIRWAY BEACONS

Engineers of the Airway Section of the Department of Commerce are testing out

a new method

of remote control for radio-beacon transmitters, usually located

miles from the airports themselves. The device pictured above is a remote-control
transmitter, operated from a dial telephone system achich sends out impulses
received by the beacon station and awhich automatically turn “on and off” the

radio-beacon transmitter, acith no operator present.

Photo shows Operator

G. Muell operating the dewice at a Washington airport station

Monaro’s breasts, several times nightly
while she sleeps, there emanates enough
light to illuminate a room, it is said.

Visit Steinmetz Home

SCHENECTADY—Nearly 3,000 persons
recently accepted the invitation of Joseph
LeRoy Hayden, foster son of the late
Charles P. Steinmetz, the electrical wizard,
to visit the big brick house adjoining Stein-
metz’s private laboratory and conservatory.
This was the first time since Steinmetz’s
death in 1923 that these buildings have
been made available for public inspection.

National Electric and Radio
Exposition

NEW YORK—The New York Madison
Square Garden will be the home of the
1934 National Electric and Radio Exposi-
tion for a run of eleven days beginning
Wednesday, September 19th, including Sat-
urday, September 29th. Radio interest and
business is increasing at such a rate that it
is believed this will be the largest radio
exposition on record.

Electric “Eyes” Stop Elevator
Cars

NEW YORK-—Electric eyes now join the
ranks of elevator operators! Two electric

www-americanradiohistorv-com

eyes, known technically as photo-electric
tubes, are entrusted with stopping each of

TESTING EACH STOP
Engineers test the electric-eye “stops”

for accuracy at Radio City. With a
carpenter’s level laid across the floor
of the car and the building floor, they
can ascertain the degree of perfection
acith  awhich the photo-electric  cell
brings the elevator car to a stop

TRANSMITTING POWER BY
RADIO

These columns contained, a couple of
months ago, a report of an experiment
to transmit radio power through the
air to run a train. This photograph
shoaws the apparatus in question. In
recent tests, surrounded with great
secrecy, the inventor, M. C. Gregory,
at Boise City, Oklahoma, wwas reported
as successfully transmitting, by short
awaves, enough power to drive a small
rail motor-car a distance of seven
miles. With bigger equipment the
inventor hopes to be able to operate a
flve-car train soon, aith no material
connection between the supply of
power and the cars themselves


www.americanradiohistory.com

Ravio News rvor Jury, 1934

the 36 high-speed elevators in the 69 story
Radio Tower in Radio City, New York
City. Up and down the 830 feet of dark-
ened elevator shaft, two electric eyes ride
on each fast-moving car. The tubes’ un-
canny “sight” brings the car to a stop level
with any desired floor with an accuracy
unsurpassed by the most experienced hu-
man operator, according to Westinghouse
engineers.

Round-the-World Broadcast

NEW YORK—A globe circling radio
broadcast reception party was recently
demonstrated over the Columbia network,
when listeners recently were “taken,” via a
broadcast program, to England, France,
Germany, Holland, Norway, Sweden, Aus-
tria, Spain, Czechoslovakia, Italy, Hungary,
Belgium, Switzerland, Japan, China, Indo-
China, East Indies and the Philippines.
The overseas recepiion was done in the
RCA Communications laboratory at River-
head and also at the laboratory in Bolinas,
California, near San Francisco.

Will Television Be a Future
War Spy?

LONDON—Aerial and naval warfare of
the future, including television, to spy out
moveéments of troops, etc., was recently
demonstrated to the British War Office
and Air Ministry at the Baird Television
headquarters here. Officials were shown
the methods for sending back, from an air-
plane television transmitter, photographs of
the battle ficld showing troup movements
and positions of artillery.

Byrd Alone in World’s
Coldest Spot

LITTLE AMERICA—Admiral Byrd re-
cently radioed from his self-imposed
“hermitage,” 123 miles south of Little
America, “Quite likely this base is the
coldest spot ever occupied. The tempera-
ture this morning was 38 degrees below
zero.”

Historic Radio Station to Close

CORNWALL—It has been announced
the famous radio station at Poldhu, near
the Lizard, Cornwall, England, is to be
closed down. This was the station used
for transmitting the three famous Marconi
“dots” heard across the Atlantic Ocean in
the first wircless ftransmission over this
arca.

New Electronic Guard for

Federal Prison

LOS ANGELES—Invisible walls that
“gee” and unsecen gates that ‘“‘speak” are
being installed at Alcatraz prison, island
penitentiary in San Francisco Bay to guard
America’s 200 most dangerous criminals.
Photo-electric cells are being placed along
the top walls and escaping prisoners would
break the light beam and set off a huge
horn alarm. Gateways are being equipped
with machines sensitive to the presence of
metal and if a prisoner passes, with a
knife, gun or other metallic weapon con-
cealed on his body, it automatically re-
leases terrific sound waves from a large
siren.

Queer-Acting “Mike” Puzzles
Radio Engineers

NEWARK—An announcer at WNEW
thought he had hallucinations last week
when he heard orchestra music coming
from a microphone in the studio. An
investigation by engineers brought the dis-
covery that the signals came from the
microphone and that by turning the micro-
phone in either direction the volume could
be easily controlled. No orchestras were
on the air or in rehearsal at the time.
The chief engineer also finally discovered
that the broadcasts of the 5-meter ex-

perimental short-wave transmitter atop the
Empire State Building, New York City,
were being picked up by the delicate con-
denser microphone which in some peculiar
and unexplained way was acting as a re-
ceiver. A number of other radio stations
reported the same strange radio phenomena
and at present engineers are delving into
this newest of radio puzzles.

Midget Police Radio Worn
on the Belt

LOS ANGELES—Two enterprising in-
ventors, Ralph Gordon and Roy Huat,
have contrived a new one-tube radio re-
ceiver, weighing less than 44 ounces com-
plete, that can be used by the police force
for listening-in to headquarters, In some-
what the same manner that police cars

now utilize much larger portabls equip-
ment. The tiny earpiece is attached to the
officer’s cap. Patrolmen on foot can, there-
fore, be called to the exact scene 01 a crime
from the central police station with this
equipment.

Aviators’ SOS in Bottle

HAMILTON, ONTARIO—A bottle re-
cently drifted ashore at Burlingtcn Beach

5

believed to be a clue to the fate of the
two lost airmen who disappeared, six
months ago, on a flight across Lake Ontario
to Fort Erie. The SOS read: “Help. We
are the two air pilots in the lake. We are
floating.” A lighthouse keeper’s daughter
picked up the bottle. If this had been a
radio SOS help could have been summoned
quickly and the lives of the two aviators
would probably have been spared.

To Test Radio Echoes from
the Moon

LONDON—Eifforts to discover whether
radio waves really escape from the earth
and are echoed back to us from the moon
and other parts of the solar system are soon
to be started by Professor E. V. Appleton
of the University of London. He plans to
enlist the aid of thousands of radio ama-
teurs and short-wave enthusiasts through-
out the world to time the echoes of
powerful signals which he will endeavor to
pass through the outer layers of atmosphere
into space. If this reflection does occur,
radio listeners may catch the echo in a
little over 2% seconds after the signal is
transmitted, as the distance to the moon
and back is roughly half a million miles.
The British Broadcasting Company is to
cooperate in this work and will send out
the test signals from the Empire transmitter
at Daventry. A world radio research league
is being formed to assist in carrying out the
project.

Animals Ruled by Radio Coils
Placed in Their Brains

NEW HAVEN—Dr. Richard U. Light
of Yale and Professor E. L. Chaffee of
Harvard report recent experiments in which
a small coil of copper wire was inserted in
the brain of a laboratory monkey and the
wound left to heal with the coil inside the
brain. Whenever this monkey (with the
radio coil in its brain was exposed to radio
impulses from a transmitter, a definite kind
of convulsion instantly followed. The coil
picked up induced electric currents which
affected the chosen brain centers. Another
monkey with the coil connected to a differ-
ent part of the brain immediately fell asleep
whenever the signals were transmitted.

CONGRESS GETS NEW PUBLIC-ADDRESS SYSTEM
The members of Congress aiil have no excuse for not maintaining order in the
future, a new high-powered public-address system hawving recently been set up.
It is reported that Speaker Rainey’s gawel resounds through the chamber like
crashes of thunder and his demands for order and recognition of members is
plainly heard above any other sounds in even the most stormy sessions
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Latest indications are that this summer is to witness the greatest expansion
of interest in radio broadcasting sa far encountered. At no time has there
been such excellent equipment available for utilizing radio at home, 1n the
country, at the seashore, or while touring or cruising by auto or boat

ORE than 17,000,000 families will use radio
regularly throughout this 1934 summer season,
including both those who stay at home and those

who vacation in the country or at the shore. This figure
is believed to be a peak radio audience for any other
previous time, including the winters and summers of
1932 and 1933. Radio, therefore, will offer to every
family this summer a wealth of added radio program
material to make the holiday season more enjoyable than
ever. There’s no such thing as a summer radio slump,
nowadays.

Radio will furnish news of what is going on to the
most out-of-the-way places as well as giving light enter-
tainment and music for dancing, the country over. All-
wave and short-wave sets will bring radio programs from
all over the world right into your camp. Automobile
radio will insure plenty of entertaining news and music
while touring. Portable sets and marine radio receivers
will cover those inaccessible picnic places as well as
bring radio to all pleasure craft on the water. This

—IN THE

summer season, therefore, sees the greatest expansion of
radio, since its beginning, for entertainment purposes.

Radio dealers and servicemen should be on their toes
and ready to supply their customers with complete in-
formation regarding these types of equipment for summer
use. They should know just the right types of equip-
ment for each use and should be ready to supply such
equipment on short notice. The wide-awake serviceman
will have an excellent opportunity for servicing equip-
ment of this type and for getting sets into proper operat-
ing condition for their summer customers. The rural
serviceman also will have an excellent opportunity for
this service work and should not be “caught napping,” as
vacationists will carry their radio equipment with them
and will have to rely on local sources for repair, in case
of damage or accident. Here is an excellent opportunity
to increase summer radio sales, at the same time to give
people a service that will enhance the value of radio to
them, in the future.

In this issue is shown a (Continued on page 39)

GOOD OLD SUMMER TIME

Auto-radio receivers are now so efficient and inexpensive that they are an important part of the equipment for any holiday spree
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will be on vacation during any

two-week period this summer.
Eight of those ten will take radio with
them—or meet it when they get there.
And the other two will be more than
compensated for by the steady increase
in radio homes since January first.
These are a few of the significant figures
presented by the Columbia Broadcasting
System in its recent study of the sum-
mer, 1934 radio audience, a survey of
vacation habits conducted by Ross Fed-
eral Research Service. There had been
too much speculation about the trend
of summer listening and not enough
facts—and it was felt to be high time
to do something about it. This survey
resulted—carried out on a nationwide
scale, by direct investigation in thou-
sands of homes, in cities and towns from
coast to coast.

Statisticians carefully analyzed these
findings and presented the results in a
form which is believed to be distinctly
on the conservative side. Taking as a
base the 18,000,000 homes which will
be radio-equipped by July 1, 1934, the
following figures result:

90.3% or 16,254,000 radio families
will be right at home during any 2-week
period in July and August.

8.2% or 1,476,000 radio families will
take radios with them on their vacations
or listen to radio programs when they
get there.

98.5% or 17,730,000 radio families
(or the sum of the two above) will be
continuously exposed to radio broadcast-
ing during the summer of 1934.

ONLY 10 out of 100 radio listeners

HOLIDAY
LISTENERS

William C. Gittinger

And this total audience of 17,730,000
families exceeds the “peak winter audi-
ence” of any previous year!

One of the most interesting trends in
the sale of new sets is the rapidly in-
creasing wvariety of sets the public is
buying. This does not mean variety in
make or brand, but variety in the pur-
pose for which the
set was designed and
sold. It was not
many years ago
when every set was
designed to be
placed in one corner
of the living room—
and to take up a
good deal of space
in that corner, too.
Today, quite a dif-
ferent type of set
occupies the place
of honor in the liv-
ing room—and its
modern brother and
sister sets are ‘‘step-
ping out” in a2 man-
ner undreamed of
before.

For instance, the
new study shows
that: Nearly six mil-
lion  (5,900,000)
midget and portable
sets—sets that slip
into the luggage
compartment of a
car or even a Suit-
case—have been
sold since 1930.
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Everyone will use

radio this summer,
although only a relatively
small percentage of the
population will be away
from home in any one two-
week period and they will
take or find radio on the job

A million automobile sets will be in
use this summer—even on a basis of
only 200,000 new installations between
January and June 1934. Present Detroit
activity makes this estimate look pain-
fully conservative. At
least 45% of the total
1,000,000 launches, mo-
tor boats, and yachts in
the United States are
being radio equipped.

A current estimate
indicates that 8 out of
10 summer hotels now
have radios in guest
rooms, dining rooms or
hotel lobbies.

Makers of road maps
for one of the largest
gasoline and oil dis-
tributors report that 9

out of 10 roadside
stands, lunchrooms,
dance halls, auto

camps, etc., now offer
radio as an attraction.

These sets are an im-
portant part of entertainment facilities;
their large audiences are intolerant of
poor reception, and such sets must con-
stantly be maintained in perfect operat-
ing condition. Moreover, many of the
sets that are widely used today are sub-
jected to hazards of usage unknown to
the sedentary living room set. They are

PORTABLE SETS FOR HOLIDAYS

The modern portable type receiver may be used in the
car, on boats or carried to location
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roughly treated at picnics, camps and
beaches, they arc jounced and jiggled
in automobiles, motor boats and suit-
cases. The automobile set, especially, is
new and rather mysterious to many
owners. And whereas set owners might
attempt to service their easily accessible
living room sets, they are willing to con-
cede that the variety and intricacy of
most modern sets warrants and requires
the services of an expert. Here is an
excellent opportunity for the wide-awake
service organization.

A number of other interesting side-
lights on summer radio listening habits
were brought out in the Columbia study.
In the matter of listening hours, for in-
stance, the survey says: It is a matter
of common knowledge, based on con-
sumer studies over a period of years,
that the average American family stays
up later in the summer than in winter.
Various estimates place the retiring time
from half an hour to an hour later. In
Daylight Saving areas, that differential
tends to be further increased. While
any-cxact measurement of this difference
is hardly practical, it is reflected in
nearly every study of the summer audi-
ence, by hours, which has been made.
One study, which included all but the
Pacific Time Zone, showed the follow-
ing increase in the size of the summer
audience compared to the winter audi-
ence in the same areas. The figures are
averages for all areas covered, and are
based on local time throughout:

10:00-10:30 P. M.: Summer audience
averaged 11.8% larger than winter audi-
ence.

10:30-11:00 P. M.: Summer audience
averaged 26.39% larger than winter audi-
ence.

11:00-11:30 P. M.: Summer audience
averaged 46.2% larger than winter audi-
ence.

11:30-12:00 M.: Summer - audience
averaged 91.5% larger than winter audi-

RADIO AT SUMMER RESORTS
Many holiday seckers will find radio installed in a big away

at amusement places ahere it feeds

ence for the same period of listening.

“An interesting correlation with this
“extra hour of listening” is to be found
in the records of electric-current con-
sumption, in the summer months. These
records indicate a higher eclectric load,
for every hour of darkness, during the
summer than during the winter. Apart
from fans and refrigerators (which are
more than offset by electric heating sys-
tems and devices in the winter), the
principal factors in the residence elec-
tric load are electric lights and radio
receiving sets.”

It was also found that audience mail,
in response to
Columbia’s own
programs, not
only did not fall

P, A. System ]
off wm summer

but approximated
3 the wyear’s aver-
age in July and
rose above it to
a defiuite peak

i August!  On this point, the new study
published two charts, one made in 1930,
the other covering the year 1933. In
each case, the monthly mail response to
non-commercial programs was plotted.
To eliminate wvariables which would
affect the validity of the result, all pro-
grams which made any special induce-
ment for mail were climinated. The
charts are presented with this comment:

“The analyst will find special interest
in the remarkable similarity of both
curves during the interval from April
to Oclober. The agreement between
the two curves, month by month, for
these six months, is doubly significant
in view of the fact that they represent
two entirely different groups of pro-
grams, separated by a three-year inter-
val. It is difficult to find commercial
programs which, during twelve consecu-
tive months, did not vary in respect to
their inducements for™ audience mail.
Two were presented in the 1930 study.
In both of* (Continued on page 37)
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PORTABLE SETS

(for Auto and ‘Boat)

Latest Set Simplifies Installation

Announcement is made of the new Strom-
berg-Carlson model 33A automobile set de-
signed for easy and quick installation. The
large speaker, 814 inches in diameter, is
mounted in a wooden case to obtain the
maximum in tone values, and to reduce
mechanical vibration when operated at full
volume. The radio container and the

speaker case are each mounted by a single

bolt. The power supply employs the self-
rectifying type of vibrator converter. The
key to lock the remote control unit also
serves as the volume control. The six tube
superheterodyne circuit uses the following
type tubes: one 78, one 6A7, one 6B7,
one 37 and two 41 type tubes in a push-pull
pewer output stage.

A Self-Contained Model

The Wourlitzer-Lyric model 460 motor
car set is combined with the loud speaker

and the speaker grille is of modernistic de-
sign with silver trim. The remote control
(airplane type dial) is finished in black and
silver. The manufacturer points out the
following features of this six tube receiver:
a six-inch dynamic type speaker, improved

superheterodyne circuit, three watts undis-
torted power output, delayed automatic
volume control, noise elimination circuit,
and tone control. The tuning dial is cali-
brated in kilocycles and is brightly lighted
for easy selection of stations.

A New “Dashboard” Six-Tube
Super

Motor car radio enthusiasts will be inter-

ested in the new Emerson model 965 single-

unit superheterodyne automobile receiver.

The tube equipment includes two 78’s, one

6A7, one 75, one 41 and one 84 type recti-

and the B eliminator in the one metal con-
tainer which measures 11 inches by 7 inches
by 5% inches. The case is attractively
finished -in black crackle with silver trim

fier. The superheterodyne circuit employs
two tuned r.f. circuits, diode detection, an
electron-coupled oscillator and delayed au-
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tomatic volume control. The intermediate
frequency is 175 kilocycles. To mount the
receiver it is only necessary to drill two
holes. In addition to the tubes the set
comes complete with noise suppressors.

New Six- and Eight-Tube Car

Receivers

The photograph directly below shows
the new Motorola Dual-Six motor car set.
This is a single unit job with the speaker,
receiver chassis and power unit enclosed in
one metal case. The set utilizes the follow-
ing type tubes; two 78’, one 77, one 75,
one 42 and one 84 type rectifier. The sec-
ond illustration covers the Motorola model
Twin-8 automobile receiver. The large size
dynamic type speaker is enclosed in a
separate container. This circuit has the
following tube equipment: two 78’, one
77, one 83, one 37, two type LA tubes and
one 84 type rectifier. Due to the design
and construction of the Twin-8 set, it can
be installed either in the engine or driver’s
compartment. Both receivers are equipped
with the new universal type of remote con-

trol which can be quickly and easily
mounted on the steering post or instrument

panel. A tone regulator is operated from
the remote unit.

A Compact Five-Tube Design

The illustration covers the new Crosley
Roamio model 5A1 five-tube motor car
receiver, equipped with automatic volume
control, the new synchronode power supply

unit, tone control, airplane type dial and
a six-inch full floating dynamic type
speaker. The set is of single unit design
and the superheterodyne circuit uses the
following type tubes: three 78’s, one 6B7,
and one type 41 power tube. A kit of
ignition noise suppressors for an eight
cylinder car, are included with the receiver.

A Single-Unit Set
The new Lafayette six-tube superhetero-
dyne motor car set measures 12 inches by
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6Y4 inches by 514 inches. The set has been
designed for simplicity of installation and
ease of operation. The radio chassis, loud
speaker and B eliminator are housed in the
one metal case. This mectal container is

s0 arranged lor mounting that it may be
hung on brackets from the underside of
the instrument board or placed on the floor
board alongside of the driver’s seat. The
manufacturer advises that the reproducer
employed in this car set, although small in
size, is designed to handle large volume
and provide fine quality. The total current
drain is 4.85 amperes. Six tuned circuits
are used, and the various vacuum tubes
and their functions are: onc type 77 as a
combined first detector and oscillator, two
type 78's for the rdf. and if. amplifier
stages, one type 75 as second detector,
automatic volume control and first a.f.
amplifier, onc type 41 in the power out-
put stage and one 84 type rectifier tube.

A Universal Receiver

The RCA Victor “Portette” model

M-116 superheterodyne receiver can be used

in the home or in the automobile. It is
designed to operate from either 110 volt
60 cycle lighting supply or [rom the auto-
mobile storage battery. Two distinct and
independent power circuits, for excitation

ot the tubes irom either of these supply
sources are contained in this receiver. The
battery circuit embodies a synchronous vi-
brator mechanism of the full-wave type
whereas the a.c. operated circuit emplovs
a tube rectifier. These functions are inter-
changeable by simply turning a switch ac-

cessible from the outside of the case and
by substituting power cords. This new
tvpe of receiver should find great favor
with tourists, marine radio enthusiasts and
commercial travelers. Receiver chassis, re-
producer and the two B battery eliminators
are cnclosed in a light-weight metal cabinet
finished in Morocco brown, the dimensions
of which are: 17% inches long by 7%
inches high by 8 inches wide. All controls
are located on top of the case permitting
easy adjustments. The tube equipment
compriscs one 78, one 6A7, one 6B7, one
41 and one 1V type rectilier.

A Superheterodyne with Built-In

Power and Speaker

An interesting announcement for motor
car racdio enthusiasts was recently made
concerning the new Freed-Eisemann model
464 automobile receiver. The tubes em-
ployed in the circuit comprise one 78 for
the r.f. stage, a 6A7 for the combined oscil-
lator and first detector, onc 78 for the if.
stage. one 75 for the second detector, one

12A5 for the power stage and a 6Z4 type
rectiticr. The frequency of the intermedi-
ate amplifier is 177 kc¢. The full-vision air-
plane type illuminated control unit is de-
signed for atlachment to the steering col-
umn. The control unit is connected to the
radio by two flexible drive cables; one
cable rotating the tuning condensers and
the other operating the combined on-off
switch and volume control. The receiver
measures 12 inches wide by 7 inches high
and 7 inches deep, the weight is 22 Ibs.

A Unique Motor-Car Receiver

The General Electric model B52 portable
car set illustrated below, is a new design
in automobile receivers. It is made to
operate from either the car storage battery
or 110 volt 60 cycle a.c. line supply. It
can Dbe placed anywhere in the car, or
moved around from place to place as de-
sired, either in the car, the boat or the
home. The set is equipped with two sep-
arate power units. The receiver chassis,
speaker unit and the power units are en-
closed in the one metal case measuring
17V inches long by 714 inches wide by

11

634 inches high. It employs a superhetero-
dyne circuit and is equipped with tone con-

trol, automatic volume control and an air-
plane type illuminated dial.

Compact Receiver
Description—The Allied Radio six-tube
motor car set measures only 834 inches by
6%4 inches by 6 inches. It is of single unit
construction and is designed for easy in-

stallation in any make of automobile. It
is also adapted to marine installation. It is
equipped with vernier illuminated airplanc
type dial and the tube cquipment is as
follows: one 6A7, one 41, one 75, two 78’s
and one 84 type rectifier.

Car Radio with Extension
Speaker

The new Sparton model 36 auto recciver
is housed in a heavy stamped steel case,
cadmium plated. The six-inch electrody-
namic type speaker is enclosed in a wooden
container made for single hole mounting.
This is quite a convenience as the speaker
can be quickly dismounted and connected
to an extension cord for use at picnics and

(Continued on page 37)

THESE SETS ARE FINE FOR BOATING HOLIDAYS
The receivers shown on these pages can be equally aell applied to hoats and anto-

mobiles.

They solve the problem of the summer wvacation wwhile touring or cruising
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110 VOLT
A. C. SUPPLY

for

CAR or BOAT

Nat Pomeranz

HE author recently held an in-

teresting radio conversation with

Mr. Thomas W. Rochester, chief
engineer of the New York City Police
Department, the man to whom the peo-
ple of New York City are indebted for
its efficient police radio installation. Our
talk concerned itself with mobile radio
receiver and transmitter installations
and, logically enough, the new alterna-
tor power device which operates from an
automobile or a boat motor fan-belt to
produce 110 volts 60 cycles alternating
current, came in for its share of
attention.

Mr. Rochester said he had worked
with inductor-alternator generators years
ago but that the difficulty in the past,
when applying this type of power device
to mobile equipment was that the vari-
able speed of the motor car engine re-
sulted in corresponding variations in the
voltage output, making it impossible to
apply the device to any practical use.

Recent developments, however, have
rectified this condition by taking the
excitation current from the car charging
generator. As the speed of the car
motor increases—but I am getting ahead
of my story and it will be best to start
from the beginning.

The Powerack generators recently
placed on the market are of this type
and supply 110 volts alternating current.
They are available in five models, rated
at 100, 150, 250, 350 and 500 watts.
These generators operate from the motor
fan-belt of a pleasure car, truck or a
motor boat and offer plenty of power
for operating a.c. radio receivers, pub-

Rapio News ror Jury, 1934
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lic-address system, neon signs, portable
lights and numerous other devices that
will suggest themselves.

There are four windings on the stator
section of this new generator. Two of
these windings placed opposite to each
other are for excitation purposes. The
remaining two stator windings collect
the alternating current. The rotor of
the unit consists of solid laminations.
The regular battery charging generator
delivers the required excitation voltage
of from five to seven volts (depending
upon the speed of the charging gener-
ator) to the two excitation windings of
the Powerack. The fan-belt of the
motor rotates the toothed rotor section
of the alternator which in passing the
field magnets, forms an easy path for
the magnetic field to one of the stator
windings and thereby induces an e.m.f.
in the stator windings that collect the
alternating current. This em.f. varies
with the excitation current and the
speed of the rotor. The frequency of
the a.c. output also depends on the
speed of the rotor.

All this, of course, is also proportion-
ate to the ratio of the number of turns
in the collector windings to the number
of turns in the exciter windings. There-
fore, with the proper application of this
ratio, approximately 110-volt, 60-cycle
alternating current is obtained. While
not absolutely constant the output volt-
age variations are held within the range
required to effectively operate any a.c.
equipment, whether radio receiver, elec-
trical sign, etc. In many homes the line
voltage varies 15 to 20 volts during the

THE NEW ALTERNATOR
Driven from the fan belt of an automobhile or marine engine, this alternator provides
up to 175 avatts output; ample power for P. A. systems, standard a.c. receivers, etc.

FiG.4

day and present day transformers, re-
ceiving and transmitting tubes are de-
signed to operate over this range.

At a running speed of the car motor
just sufficient to start the charging gen-
erator the voltage output of the Pow-
erack is approximately 96 to 108 volts,
depending on the model employed.
When the motor is turning over at a
driving speed of 235 miles per hour, the
output voltage of the device reaches its
highest point of approximately 120-128
volts at full load. This is due to the
fact that at this speed the car or motor
boat charging generator delivers its high-
est output voltage. At higher speeds,
the output voltage of the charging gen-
erator decreases causing a correspond-
ing decrease in the output voltage of
this alternator. The characteristic out-
put voltage curves at different speeds for
Models 22, 24 and 26 are shown in the
chart in Figure 3.

As mentioned previously the fre-
quency of the power device varies with
the engine speed. This is better ex-
plained by the following formula: The
frequency is equal to the speed, times
the cycles per revolution divided by the
number of seconds. This unit is four
pole job which means two cycles per
revolution and as an example at a speed
of 1800 r.p.m. this figure multiplied by
2 gives the sum of 3600. This sum di-
vided by 60 provides the answer of 60
cycles at this speed. Therefore, with
the change in speed at which the rotor
turns, the frequency can vary from a
minimum of approximately 50 to a
maximum of 200 (at a driving speed of
about 50 miles per hour) cycles, but
never lower than 50 cycles. This will
not effect the power transformer since
these units only overheat when they are
operated on (Continued on page 60)

CHARACTERISTIC VOLTAGE CURVES
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Fifteen years of radio development and improvemeat wrapped up in 18]

consecutive issues of RADIO NEWS is an accomplishment to be proud of.

The

magazine is now being sought eagerly in more than 75 countries, in addition
to its large circulation in the United States. A short résumé of its history follows

HE publication of this issue marks

I the 15th anniversary of Rapio

News; a total of 181 conseculive
issues have gone to press since the maga-
zine’s inception in 1919. In this decade
and a half Rapio NeEws has reported
and recorded the swift and dramatic
strides made in all phases of the science,
art and industry. The cavalcade of in-
vention, development and improvement
during this period is reflected in the
magazine’s volumes which have kept
readers informed of every advancement
and have pointed the way for future
trends.

Rapro News has pioneered the ad-
vance of the early amateur radio experi-
menter and has always fostered rescarch
and development both as a hobby and
as a vocation. Many of the leaders in
the industry today have gotten their
first introduction to radio through its
pages. Rapro News has pioneered the
successive developments of the multi-
tube set, the a.c. tubes, hearing appa-
ratus for the deaf, application of
electronic principles to industry, tele-
vision, automobile, aircraft and marine
radio, radio prospecting equipment and
the extension of broad-
casting on the short
waves. It is read not
only in the United
States but in more than
76 foreign countries. It

Morey, Samuel Kaufman.

magazine, dated July, 1919, was pub-
lished under the name of “Radio Ama-
teur News.” DBut the middle name was
soon dropped as the field rapidly grew
in scope and the publication was sub-
scribed to by many industrial and scien-
tific readers. The purpose of the maga-
zine originally was to fill the demand of
early radio experimenters for informa-
ticn on the then new and interesting art.

The World War had trained many
voung men in radio and had initiated
them into the secrets of radio-telephone
transmission and along with the advent
of broadcasting, the magazine helped
them to carry on their radio experimen-
tation after the war as a hobby. Since
1919 constantly growing numbers ol
readers sought Rapio News for its en-
lightening articles on radio’s new ad-
vances and for specific information, both
from a standpoint of technical design
and maintenance, on the new advances
as they were being made. Galena de-
tectors and single-tube receivers with
headphones soon gave way to multi-tube
sets and loudspeakers. The magazine
has recorded every phase of this devel-
opment.  Multi-knob radio cabinets,

MEN WHO ARE MAKING RADIO NEWS

Front roac, left to right, Robert Becker, Laurence M. Cockaday, Leo
At rear, left to right, S. Gordon Taylor, John

M. Borst, Howard S§. Pearse, Joseph F. Odenbach, William €. Dorf

studded with binding posis and switch-
contact points, later gave way 1o nealer
and more efficient sets with simplified
tuning methods. The advent of battery
eliminators and in turn the a.c. tube
brought countless new experimenters (o
the radio community and contributed to
the swift growth of the industry. Broad-
casting, too, showed great progress.
Programs gained in entertainment value
as the biggest names in the amusement
world joined radio’s ranks. The devel-
opment of network broadcasting assured
listeners cverywhere of receiving the
best available talent. And now, with
short-wave international broadcasting
gaining rapidly in popularity and with
television somewhere in the offing, the
indusiry is starting another great surge
ahead to higher achievement, and Rabpro
News still remains the alert observer,
the informing friend of scientists and
amateurs alike, presenting authoritative
reports on cach bit of progress.

In 1925 the publishers inaugurated
their own broadcasting station, WRNY,
with headquarters in the Hotel Roose-
velt, New York City. A sister station,
W2XAL, operating on the short waves,
was launched during
the samc year, becom-
ing one of the world’s
first short-wave broad-
casters. These stations
were among the best
known in that period.

is read by engincers and
experimenters, by the
trade and is of special
interest to the modern
dealer and serviceman.
Radio inventors, both
private and connccted
with large industrial
laboratories, sing its
praises. Army and
Navv radio officials of
many governments sub-
scribe (o Rapro News.
Commercial operators
the world over find it
their friend and in-
former. The short-
wave fan and the DX
hobbyist know it solves
their problems and wel-
come it for its accurate
station lists and time-
tables.

The first issue of the

www americanradiohistorv com

In May, 1929, Ar-
thur H. Lynch, for-
merly editor of Radio
Broadcast, was ap-
pointed editor of Rapio
News. The ownership
of stations WRNY and
W2XAL was trans-
ferred to the Curtis
aviation interests under
the name of Aviation
Radio Stations, Inc. A
few months ago WRNY
was combined with
WHN, along with
WQAO and WPAP, to
effect a {ull-time sta-
tion for Loews, Inc,
and Metro-Goldwyn-
Mayer, theatrical and
motion picture inter-
ests.

(Cont’d on page 49)
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PIONEERS

Official Rapio NEws Listen-
ing Post Observers

ISTED bhelow 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.
_ In the United States of Amer-
ica:

Alabama, J. E. Brooks; Cali-
fornia, E. G. DeHaven, C. H.
Canning, E. S. Allen, A. E. Ber-
ger; Colorado, Wm. J. Vette, F.
Erich Bruhn; Florida, E. M.
Law, James F. Dechert; Geor-
gia, James L. Davis, S. H. Arm-
strong, Guy R. Bigbee; Idaho,
Bernard D. Starr; Illinois, Philip
Simmons, E. Bergeman, Robert
L. Weber, Floyd Waters; In-
diana, Freeman C. Balph, J. R.
Flannigan; Iowa, J. Harold Lind-
blom; Kansas, C. W. Bourne, Wm.
Schumacher; Kentucky, Wm. A.
McAlister, George Krebs; Maine,
R. I. Keeler; Maryland, Howard
Adams, Jr., James W. Smith;
Massachusetts, Armand A.
Boussy, J. Walter Bunnell, Har-
old XK. Miller, Donald Smith,
Elmer F. Orne, Arthur Hamil-
ton, Roy Sanders; Minnesota,
Dr. G. W. Twomey; Mississippi,

. J. P. Watson, Mrs. L. R.
Ledbetter; Missouri, C. H.
Long; Nebraska, P. H. Clute,

G. W. Renish, Jr., Harold Han-
sen; New Hampshire, P. C. At-
wood, A. J. Mannix; New Jersey,
William Dixon, R. H. Schiller,
William ¥. Buhl; New Mexico,
G. K. Harrison; New York, R.
Wright, I. H. Kattell, Donald E.
Bame, Albert J. Leonhardt; Ne-
vada, Don H. Townsend, Jr.;
North Carolina, H. O. Murdoch,
Jr., W. C. Couch, E. Payson
Mallard; North Dakota, Dr. F. C.
Naegeli; Ohio, Oker Radio &
Electric Shop, R. W. Evans, C.
H. Skatzes, Donald W. Shields;
Oklahoma, H. L. Pribble, Rob-
ert Woods; Pennsylvania, Ed-
ward C. Lips, K. A. Staats, C. T.
Sheaks, George Lilley, John A.
Leininger, ¥. L. Stitzinger, Hen
F. Polm, Chas. Nick; South
Carolina, Fdw. F. Bahan; Ten-
nessee, Charles D. Moss, Adrian
Smith; Texas, Heinie Johnson;
Utah, Harold D. Nordeen; Ver-
mont, Joseph M. Keeley, Eddie
H. Davenport; Virginia, Gordon
L. Rich, G. Hampton Allison, D.
W. Parsons; Washington, A. D.
Golden, Glenn E. Dubbe, Chas.
G. Payne; West Virginia, Ken-
neth Boord, R. E. Sumner; Wis-
consin, Willard M. Hardell, Wal-
ter A. Jasiorkowski.

Applications for Official Observers in
the remaining States should be sent in
immediately to DX Corner. Listeners
outside of the United States who feel
that they would like to serve in this
capacity are also requested to file their
applications as soon as possible hefore
final appointments are made.

S. W. TIME SCHEDULE

Laurence M. Cockapay

N the 16th installment of the DX

Corner for Short Wave, we find a
leading feature entitled “World Short-
Wave Time Table,” in which are listed
the month’s International Short-Wave
Best Bets. This time table contains a
list of short-wave stations logged during
the last month in the Rapio NEws West-
chester Listening Post in Pelham. An-
other feature is seen below entitled
“Short-Wave Sure Shots.” It lists (for
American listeners) a number of short-
wave stations easily received at various
times of the day and indicates the time
of their best reception in America for
both a.m. and p.m. Wavelengths and
frequencies for the calls shown are given
in the station location list.

Reception Conditions This
Month

O.R.N.S. W. L. P. Os tell us that the
49-meter band has gotten quite noisy, and
we agree with them. But the 19- and 25-
meter bands have shown up with tremen-
dous volume. The 31-meter band also has
been excellent until sometime after dark,
however. During the next thirty days we
look for a continuation of these conditions
with some startling DX records to be hung
up on the shorter wavelengths.

Outstanding Short-Wave

Reception Features

Again we have to give the Byrd short-
wave broadcasts and rebroadcasts credit.

Another item that is creating considerable
interest is the Seth Parker Expedition with
the call letters KNRA. Another item that
was filled with interest was the transmis-
sions along the route of the recent trans-
continental flight of the dirigible “Macon,”
with a special reference to the control sta-
tions along the route. Other features of
interest to short-wave fans were the 1.D.A.
special programs for DX’ers, from a num-
ber of stations all over the world.

COC Transmissions

An official communication from short-
wave radio station COC, P. O. Box 98,
Havana, Cuba, states that this station is on
the air, daily, from 4 to 6 p.m., ES.T,, on
6010 kc. (They have been heard before
and after this, however.)

WB8XAL Transmissions

An official communication from radio
station W8XAL states that they are trans-
mitting on 6060 kc., from Cincinnati, Ohio,
from 6:30 am., ES. T, to 1:30 a.m., ex-
cept on Sundays, when they start at 7 a.m.
and sign off at 1 am. the following
morning.

Columbia Short-Wave
Schedules

An official communication from the Co-
lumbia Broadcasting System states that
W2XE, New York, is on the air daily on
15270 kc. from 11 a.m. to 1 p.m. on 11830
kc. from 3 to 5 p.m., and on 6120 kc. from

W3 XAL 12RO
FYA  WB8XAL =
8SE N

W3XAL  GSF
wWE8XK PH——
DJB VESHX

SHORT- WAVE SURE SHOTS

{FOR AMERICAN LISTENERS) -
AM.-EST.

WBXK
WOXEF
WEXAL

CLOCK NUMERALS
{ROMAN) SHOW
EASTERN STANDARD

WICH MEAN TIME.

S ~VKIME
VK3ILR
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PART OF THE TRANSMITTER, 1TAS-HAT, BUDAPEST

A portion of the tube circuits at Station HAS-HAT located in the Research Labora-

tories for Electrical Communications of the Royal Hungarian Post Office Authority.

The transmitter’s total output is 5 k. and the antenna employed is directional,
pointed westicard so it should be heard in America, generally

6 to 11 p.m. Station W3XAU in Philadel-
phia is on the air daily on 9590 kc. from
8 p.m. to 1 a.m. All time is ES.T.

LLCL Transmissions

An official communication from the Di-
rector General of the Administration des
Telegraphs du Royaume de Norvege, at
Oslo, states that shert-wave station LCL,
on the island of Jelov, transmits daily from
16 to 22 GM.T. A dipole antenna is used
with a power of 1 kw. The frequency is
6990 kc.

VEOICS Transmissions

An official communication from radio
station VIE9CS, at Vancouver, B. C.,, states
that they are on the air, daily, from 3 to
4:30 p.m., P.ST. On Tucsdays, also, irom
8:30 to 10:30 p.m., P.S.T., and on Sundays
from 10:45 to 6 p.m. and from 7:30 p.m.
to 10 pm, P.S.T. The {requency is 6070
kc. and the power varies between 2 and 10
watts.

HIIA Transmissions

An official communication from radio
station HII1A, Santiago de los Caballeros,
Republica Dominicana, states that they are
on the air, daily, on 47.8 meters or 6272
kc, from 8 pm. to 12:30 p.m. On Sun-
days they run a special program for short-
wave listeners at 1 a.m. They have a
regular program, on Sunday, from 4:30
p-m. to 12 midnight, local time (Meridian
70). They have a power of 774 watts and
their air slogan is “La Voz del Yaque.”

HAS-HAT Transmissions

An official communication from the Re-
search Laboratories for Electrical Commu-
nications of the Royal Hungarian Post
Oifice Authority, at Budapest, states that
this station is 30 miles southwest of Buda-
pest and transmits, irregularly, from 5:45 to
23 GM.T, on a wavelength of 43.86 and
also on 21.92 meters. The output power is
5 kw. and the antenna directed towards the
west.

British Empire Transmissions

An official communication {rom the Brit-
ish Broadcasting Company states that the
Empire transmissions will be as shown in
this month’s “World’s Short-Wave Time-
Table,” with the following alternatives:
GSC or GSA may be substituted for GSB;
GSD may be substituted for GSE; GSC
may be substituted for GSB or vice versa.

Listening Post Observers and
Other Fans, Get Busy!

Listed below is some partial information
regarding stations heard and recorded by
our World-Wide Listening Posts. Can you
supply actual Time Schedules for them as
well as correct frequencies, efc.? There
arc some “hard oncs,” so get busy and try
vour skill in logging these stations cor-
rectiy:

JMK (some say it is J1AA) on 15760
kc. Some reports quote J1AA from 9 to
12, GM.T., as on either 7880 kc. or 9870
ke. alternately.

e _1GHN BLISS & C

¥
WEXAF WBXAL § S
HCZRL DJC —---~joz 4= Neirhomg o
WEXK HCJB 1 i N
YVIBC i L
W2 XAF YVIBRC
HJ{ABB YVEBMO
WEXK ouc -
WERE
WA XAZ HJ ¢
W2 XAF YV
EAg W
cP VE
PSK

SHORT-WAVE SURE SHCTS

{FOR AMERICAN LISTEMERS)

PM.~EST

WIXAL CSE
WR2XE 12RO W8 KK 3XAU
WHXK  VEQDN _FYA WEXAL 12RO VESHX
VEIHX JB T ol s 8XAL
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PIONEERS

Official Rapio NEws Listen- |
ing Post Observers

ISTED below by countries
are the Official Rapro NEews
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.

Brazil, W. W. Enete.

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

British West Indies, E. G.
Derrick.

Canada, Douglas Wood, Jack
Bews, A. Taggart, W. .
Hraser, Robert Edkins, Charles
Fugene Roy.

Cuba, Frank H. Kydd.

England, Kenneth Judd, C. L.
Wright, John L. Maling, Alan
Barber, Donald Burns, L. H.
Plunkett-Checkemian, L. H. Col-
burn, Norman C. Smith and
John DParkinson, Norman Nat-
tall, L. C. Styles.

France, J. C. Meillon, Jr.

India, D. R. D. Wadia.

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

Philippine Islands,
Leonen.

South Africa, C. McCormick,
Mike Kruger.

Victorino

Switzerland, E. J. de Lopez,
Dr. Max Hausdorft
Venezuela, Francisco Fossa

Anderson.

Applications for Ofiicial 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 scerve in this capacity are
here requested to file their appli-
cations as soon as possible before
final appointments are made.

KXNRA of the Seth Parker Expedition
has been reported as heard at 10 p.m.,
CST., 6160 kc.; on 13 megacycles at §
a.m., CS.T, as well as the remaining fre-
quencies and wavelengths to follow: 8840
ke., 12343 ke., 12240 ke, 660 ke, 6423 k.
and also on 45 meters.

Some Listening Posts report XETE as
announcing “XEAL,” at times. This is
probably the relay of the chain broadcast
and the long wavelength call gets through
once in a while.

Station PSK can be heard announcing
“PRA3” often. (Probably the same goes
as the foregoing.)

KKH has been reported on 7520 kc. at
9:45 p.m., CS.T.

Who has hcard PRA8 on 49.1 meters?
It is reported as Pernambuco and has been
heard at 9 p.m., ES.T.

XENT reported on 69 meters, from 7 to
11 p.m., CS.T., as Neuvo Laredo, Mexico.

CJRX is the new call of VE9JR, heard
after 8 p.m., EST.

XQAJ, Shanghai, China, has been va-
riously reported as on 51.7 meters, 52.7
meters and 52.9 meters. Who knows its
exact wavelength and schedule?

Singapore has been reported on 49.9
meters, from 6 to 8 am.,, MST. Who
knows the call letters?

VUB, Bombay, India, has been reported
on 49.5 meters, 7 to 9 a.m.

RFN, Khabarovsk, U. S. S. R,, reported

(Continued on page 18)
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WAVE TIME TABLE

ns +8'6%
8°6F
96l

Arerodwa], +m. ot
ung +¢op

ER 14

ung 1daoxy] ¢rof
1P Jda0xXg] - 1761
eSS +1°6%

+06v

1+ 0°6¥

0’01

+6'81

SIML ¢ SE

SOL 4-0°6F

‘ung 1dooxy +¢'0%F
lepngail] 49 Ov

LS D 6 LI D To

qa0o1
X399
AIVELH
vavel[H
odgveln
NOL
DSHAFAA
Nitl

Dra
XN
TVNEM
AVXEM
IV X8M
OWISAA
SO6HA
YVX6A
MOOHA
HAXO6M
TYXEM
XH6AA
DAIAA
ANTM
[A¥%/
MXRM
DHEAX
MOL
VI1H
TXEM
FAVI[H
advsiH
agvelH
4S[ZOH
NSd

[ Y]
AVXTM

MO\ IOXF Q¢
IRINFALT $° 69

LT PR U0 908

ARMAil F 08
08
1'os

TRS0LL[ |08

+6°6F

+8ob

4014

96k

NS 9 6F

F¥ot

Lpop

>~m~3:_: L -t

NG UL 3dAoXT T6F

A0S YA 4 1°6F
A N

0ok

KN4

[eNOY

6'8%

+88p

FL3F

+48p

gLy

LT 4 99r

SOF

1°9%

‘ung 3dadxg 4 $0ov
Sielin

‘:v_: 2T .v 9 CM

$609
0019
0019
0119
<119
0cr19
0F19
0s19
TLL9
Seh9
0st9
Y059
8099
£ObL
0642
0£S6
0956
0150
5850
0856
0786
0986
08TTT
QCLTT
0SL1t
0.817
08¢CT
09881

1059
8999
0¥g9
0624
0150
0VS6
0456
0856
0656
0C80
0980
08711
08LTT
09411
0IRTT
05811
0/811
00617
6TTCT
08v¢T

0009
0009
0109
0209
0909

MOEITA
AX6M
TVXvM
XH6TA
DEIIAA
aAXZM
JIX8M
DULAA
VIIH
IXEM
HdVI[H
agvs(H
“TI7OH
avsvi

OveLD
VAT
aso

SIX8M

VVILD

14 3dOOXE 76V
JuS 3dAONG +1°6F
WS FI6F
+0°6¥
+0°6¥

Ung gLy

W 998
ung ¢Sy

1°9F

ung 4-0°'s¥
eid

BG4 b gy

4 re

Fere

+¢Ty

eIy

£ie

aﬂ:m,‘..:ﬂ +m:OM,
'0¢

TSI, 3 ‘SINJ, 'O
9°5¢

§'ST

st

NeTi ] :wuzrﬁ 6L

AT ung “1es 1daoxy 4-6's1

HAHEL@

AIVP{H
veavelH

SO6HA
SI6HA
VvXem
MDOTA
AX6M
TYXEM
XHoHA
DIAA

LW D €T

IR[NE] 908
08

+6'67

1667

+8'6F

+8op
ALiejodurd y, ¢ 6
+¥'6p
Avpodwio], - ¢'6%
ung 6k
+e6r

1-¢6¥

RLSRNEN [Rlsbis i iyl it 2
e ydaoxy 416
es + 6%

+0°6¥

+oob

0oy

488y

+1°8F

ung /¢

A4

T +9°9p

ung $'9%

"9y

g 4-0'sy
AR ¢;w.mw
Bl ) 8E

_-
aenHaaIg

NS OO o e
NEHE S0 e

I
o~

t‘,
~

Lerodwoa]

Blt\lr".ﬁ‘ll‘,lf‘,xﬁ‘lf'\f":":f".lf
]

S
e

YL S g
dang, ‘g Usen 6l

LSRN DS L IN DT

[N

6'6¥

+6'67%

+86¥

+8'6¥
Arerodwal ¢ 6§

0€811
006171
yTorl
01zst
0€€sT
00¢L1

LOTH
0696S
0009
0709
0909
0909
0909
0909

0119
1Ty

LY
51¢9
0v89
0669
S€08
5978

0656
06L6

AXTM Ttz
AN (7657
HNA ung 416z

JIX8M 161

AVXZIA S UL NI CXH 661

IXEM LT

L'STINW'de L' IW'D0e

ILDOH w0y 140X F0'eL
AT 1708
65AY Foop
ola +8'6%
AXO Asviodwn ], § 6y

QA0 WINGY, RINT, §UOF

AVNEM Then
01,0 +or
SO6GHA ung 4¢'6¥

VVXOM aengally +¢'6d

MODETA ‘sany, 3deoxd 76t
XH6HA ung ‘eg jdeoxy] +-0°6¥
DUIAA ung 4-0'oF

(L7 +o'8%
VIIH LY
ZIH uig Sy
SVH emIdl +8¢y
10T Fezy
AND ung dgze

[XOWD +7'9¢

489D S1¢

ZVXIM +¢1e

NVXeMm +71e

MOD Iemsaay 9:0¢
XL remgony 4-¢0¢
oV 1] $0¢
ason 5z
ala 'Sz
(02304} 167
VAL ST

IN8M 161

avxim  es tyrt :,H NI $U6T

INEM WL 421

LS I TR A TD 6T

f{OH 0Ty 1IDXT Qe
ola 1R80P

TVXIM 12NN 9'Gi

AXO Areiodwia], o 64
cAHO sl Ny ¢6h

TVX8M +t+6%
O71L0A +4 68
SO6HAA NG 4 ¢6F

VVX6M o] +¢6p

MDOITA ST AL

XHGHA "ung 3eg jdooxy --0'oF

VIIH ung gLy
ZTH ung § /¥
1)1 462k
48D S Te
ZVXIM H¢re
OVXEMN ) Tre
MO mwmiou] +9¢
[3%d! %S $08
e gy
afa tog
(02344} ST
VAl rer

JIN8Mm 161

INEM U ¢l

TYXEA Tsor

XA o0l
NST +eer

LS LTI D 8T
ola +8'6¥
AVXIM \_m_:xog: 9 2
AHO sayL sang, §

TYX8AL i
OT1LOA Lt 6F
YVX6AL 1e[NBAI] ¢ 61
MOD6TA ung s Ui 76§
NH6HA ung 1eg xg 06

ZI19
0669
SIv6
0956
0456
0656
Y666
08[11
[ 3:40]
SY8IT
€TIst
OISt
OtisT
0075
01zt
vhesT
ovLLd
08241
00461
oveie
Ovste

0S¢
vLey
0%09
0909
0909
$609
0119
fAR8Y]
0669
€180
0956
0456
6156
0656
0eST1
§9811
0v1s]
00251
LSt
0vLLY
081141
ovs1Z
orsiz

LTy
099y
0009
0009
0909

DATAA ‘ung +0°'6¥
I emasi] -6h
ATd Aenganl] g 1¢
vida +¢Te

ZVXIm +¢ e

HINTIIA ung 47 1¢
v 0'0¢

0OveLD ung 8'9¢
oY ung e
4SO €5
[AH 1e[NEI] +R'61

NAeIA 861
ASO 861
ara 261

AX8M Lol
VAL +9'61
1THd  Poay sonl "X +6'91

+891

+zst

+6¢T

+67¢1

‘WD ST

ung 08

0L

9°6F

‘sInyg “song, §'6¥
1endoal] +¥'6%
LN N A 4
06

ung +1'6%
ren3duf +6'7%
Afd ung t1eg jdadXy 8TE

vIia +ere
ZYXIM +¢1e
AIETIA ‘ung JAOXH ¢ iy
AWCXA ung +7'1¢
AHX 09z
SO 57
ASHD R'6T
qara Lol
VA +9°01
IHd  pPw “sanl Nd +6'91
TYXEM +8'91
MXBM +oeT
NS +6¢T
AW VO LW DOVI
STAY \ zo;
[vOX +0°¢8
AXO ung §top
Aicte] ®INY T, USInL S ok
TVX8M +¥6b
MO6HA 118G 1L 76
1071 rendan] +6'ch
Ald g1t
via 4¢1¢
ZVX M +e e
UWIEAA ung 9daoxg ¢ 1¢
AWTANA ung +¢ 1
ADX
USO
HNII
LO11LD
AND
HSD
gla
VAL
vvi[
THd PO “'sonT XJ +o 91
1S9O +6¢T
1YXEM +891
2N 8AL +6¢1
NST +6'¢T

LSTHTIW V8L CINDET

SIAY ung 3dadxy 7'y
[vOX +6T8
TVX8M +¥'6¥
MOEH A ‘18S U 767
TOT Teusol] +6°7h
Ngol ¢'8¢

www americanradiohistorv com


www.americanradiohistory.com

18

6000
5984
5984

5973
5850

4107

6070
6060
6060
6020
6005
6000
5984
4107

15200
11870

49.0+ HIX
50.1 Irregular YV4BSG
50.1 TGX
50.2 HJ2ABC
50.4 Irregular HJ2ABA
50.6 Mon., Wed., Fri. HJ4ABE
69.4 G6RX
73.04 Except Mon. HCJB
03G.M.T.10P. M. E. S. T.
25.1+4 RNE
25.2 Sun. WEXIK
25.5 Irregular DJD
25.6 FYA
25.6 CJRX
31.34- WIXNAZ
31.4+4 W2XAF
32.8+ Irregular CP3
40.5-+ Except Sun. HJ3ABD
14.8 YNLF
45.04- Tues HC2RL
45.3 Thurs PRADO
46.5 HJ1ABB
46.6-+ Iri W3XL
47.5 Sat HIZ
47.8 HIIA
48.5 TGW
48.74 YV3IBC
48.8 4 W8N
48.9+4 ZT]
49.0 2N
49.04- YV1RC
49.0+4 VEYHX
49.14 Sat. W3IXAL
49.1+4 Except Sat. WOX [F
49.2 Except Sun. VEIGW
49,34 IWVOXAA
49.34+ Sun. VE9CS
49.34- YVSBMO
49.44- W8XAL
49.4+4- W3XAU
49.8 Irregular DJIC
49.9+ Sat. HIX
50.1 Irregular YV4BSG
50.1 TGX
50:6 Mon., Wed,, Fri. HJ4ABE
6.94-+ Irregular G6RX
73.0-+ Except Mon. HCIB
04G.M.T. 11 P.M.E,S. T,
25.14 RNE
25.2 Sun. WX K
255 DD
25.5 GSD
25.6 FYA
25.6 CIRX
31.34 WIXAZ
31.5 GSB
45.0 Fri. TGW
45.0+ Tues HC2RL
46.6 +~ Fri W3NL
7.5 HIZ
47.8 HI1A
48.8 Sat VEOCL
48.84 W8N K
49.0 W2XE
49.0+ VE9HX
49.1-+ Sat. WINAL
49.14+ Except Sat. WoXT
49.2 Thurs., Fri.. Sat. VIE9GW
49.3+4 Tues., Sun. VEICS
4944 TWENAL
49 4-- IW3INAU
40.8 DJIC
49.9-+ Sat, VE9DN
49.9-+ Sat. HIX
50. 1 TGX
73.0+ Except Mon, HCJIB
05 G. M. T. 12 Midmght E. 8. T.
19.7 DJIB
25.2 Sun. WENK
25.5 GSD
31.3+4 WI1XAZ
315 GSB
47.8 HI1A
48.8+ WEXK
49.0+4 WESHX
49.1+ Except Sat. WOXTF
49.3 Tues., Sun. VEOCS

Rapio News rFor Jury, 1934

49.4 + W3XAU 6060 31.3 VK3LR 9579 Melbourne, Australia
49.44+ W8XAL 6060 31.3 GSC 9575 Daventry, England
49.8 1 DJC 6020 31.34+ Wi1XAZ 9570 Springfield, Mass.
49.8 Sat. CcocC 6010 31.34+ DJA 9560 Zeesen, Germany
. . 31.44+ W2XAF 9530 Schenectady, N. Y
Statlon LOCﬁtIOﬂS 31.5 VK3IME 9510 Melbourne, Australia
. 31.5 GSB 9510 Daventry, England
13.9+ LS8N 21540 Buenos Aires, Argen. 31.8 PLV 9415 Bandoeng, Java
13.94 WBXK 21540 Pittsburgh, Pa. 3284 CPs3 9120 La Paz, Bolivia
152+ IRW 19700 Rome, Italy 36.24+ CM6X]J 8265 Tuinucu, Cuba
1594 PLE 18860 Bandoeng, Java 4 36.6-+ PSK 8185 Rio de Janeiro, Braz.
16.8+— W3XAL 17780 Bound Brook, N. J. 37.3 CNR 8035 Rabat, Morocco
16.84 GSG 17790 Daventry, England 37.5 HC2JSB 8000 Guayaquil, Ecuador
17.2-+  J1AA 17380 Kemikawa-Cho., Jap 38.?7 ' JOBK 7800? Tokio, Japan
17.3-- W3XL 17300 Bound Brook, N. J. 38.4+4 BP 7790 Geneva, Switzerland
19.5 CT1AA 15280 l.ishon, Portugal 40.5-+ HJ3ABD 7402 Bogota, Colombia
19.5 W2XAD 15330 Schenectady, N. Y. 429+ CL 6984 Jeloy, Norway
19.6 FYA 15243 Pontoise, France 43.84+ HAS 6840 Budapest, Hungarv
19.6-- W2XE 15270 New York, N. Y 44.8 YNLF 6692 Managua, Nicaragua
19.7 WX K 15210 Pittsburgh, Pa. 450+ HC2RL 6668 Guayaquil, Ecuador
19.7 DJB 15200 Zecesen, Germany 45.3 PRADO 6618 Riobamba, Ecuador
19.8 GSF 15140 Daventry. England 4534+ RV72 6611 Aloscow, U. S. S. R,
19.8 HV] 15123 Vatican City 46.1 1ISABD 6304 Cali. Colombia
23.3 CNR 12830 Rabat, Morocco 46.5 1[J1ABB 6430 Barranquilla, Col.
23.3 HJ1ABB 12800 Bogota, Colombia 46.6 W3INL 6425 Bound Brook, N. J
24.54 CTICT 12229 Lisbon, Portugal 47.5 HIZ 6315 San Domingo, D.
25.14+ RNE 11924 Moscow, U. 8. S. R 47.8 HI1A 6272 San Domingo. D. R
25.2 FYA 11900 Pontoise, France 48.5 TGW! 6180 Guatemala City
25.2 WEXTK 11870 Pittshurgh, Pa. 48.7 YV3BC 6150 Caracas, Venezuela
2/5.3, GSE 11865 Daventry, England 48.8 VE9CL 6150 Winnipeb, Man.
253+ W2XE 11830 New York, N. Y. 48.8+ \VSXK 6140 Pittsburgh, Pa.
25.4 12RO 11810 Rome, Italy 489+ ZTJ 6122 Johannesburg, Africa
25.5 GSD 11750 Daventry, England 49.9 W2XE 6120 New York, N. Y.
23.5 DID 11760 Zeesen, Germany 49.14 YVIBC 6150 Caracas, Vcnezuela
25.54+ PHI 11730 Huizen, Holland 49.04- VE9HX 6110 Halifax, N. S.
23.6 FYA 11720 Pontoise, France 49.1+ W3XAL 6100 Bound Brook, N. J.
25.6 CJRX 11720 Winnipeg, Canada 49.14 WOXF 6100 Chicago, 11l
26.0 XGR 11530 Shanghai, China 49.2 VEOGW 6095 Bowmanvitle, Can.
26.8 CT3A0Q 11180 Funchal, Madeira 49.3+ WOXAA 6008 Chicago, IlL
28.1 CEC 10670 Santiago, Chile 49.34+ VEOCS 6070 Vancouver, B. C.
2894 LSX 10350 Buenos Aires, Argen. 493+ YV3BMO 6070 Maracaibo, Vencz.
29.0+ ORK 10330 Brussels, Belgium 49.4+ W8XAL 6060 Cincinnati, Ohio
30.0 KAZ 9994  Manila, P. 1. 49.4+ W3IXAU 6060 Philadelphia, Pa.
30.4 EAQ 0860 Nadrid, Spain 49.5 OER2 6060 Vienna, Austria
30.5 J1AA 9870 Kemikawa-Cho. Jap. 49.5 oXY 6060 Skamlebaek, Den.
3054 IRM 9820 Rome, Italy 49.3 GSA 6050 Daventry, England
30.64+ GCW 9790 Rugby, England 49.64+ W4XB 6040 Miami, Fla.
31.2+— XETE 9600 \Ie\mo City, Mexico 49,6+ WI1XAL 6040 Boston, Mass.
31.2+ W3XAU 9590 Philadelphia, Pa. 49.8 DJC 6020 Zcesen, Germany
31.2+ VKZME 9590 Sydney, Australia 498+ COC 6010 Havana, Cuba
31.2+ CTi1AA 9590 Lisbon, Portugal 4994 VEODN 6005 Montreal, Quebec
31.3 HBL 9580 Geneva, Switzerland 49.9+ HIX 6000 San Domingo, D. R.
-
& - .
4 s
i i .
;.i .‘..
i

s

A S S AR
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499+ RV39 6000
50.1 YV4BSG 5984
50.1 TGX 5984
50.2 HJ2ABC 5973
50.24+ HV] 5969
50.4 HJ4ABA 5880
50.6+ HJ4ABE 5860
52.7 QAY 5660
69.4 G6RX 4320
70.2 RV1S 4273
73.0 HCJB 4107
80.0 CTICT 3750

TWO FAMOUS

Moscow, U. S. S. R.
Caracas, Venezuela
El Liberal, Guatemala
Cu Cuta, Colombia
Vatican City

Tunja, Colombia
Medellin, Colombia
Shanghai, China
Rugby, England
Khabarovsk, Siberia
Quito, Ecuador
Lisbon, Portugal

STATIONS

At left is a wview of the Dawentry lo-

cation  for
Company’s
Abowe,

on 4685 kc.

the location

the British
short-awav

Broadcasting
transmitters.
of the German

short-wawve transmitters at Zeesen

The DX Corner

(Continued from page 153)

ported on 4271 kc.

RFM, also Khabarovsk, re-
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WORLD DISTANCE CHART No. 1
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SOUTH POLE

ZTJ, Johannesburg, South Africa. What
is its complete schedule?

Come on, you DX hounds, unleash your
dogs of distance and bring home some of
these prize catches!

Two Reports from England

KY¥Z, Little America, reported on 22.68
meters, 25.63 meters, 33.94 meters, 8820 kc.
The secret numbers for various wavelengths
have been reported by listeners as follows:
No. 9 equals 22 meters; No. 5 equals 31.4
meters, No. 7 equals 22.7 meters and No. 9
again was also reported as 33.49 meters.

500 4500 2500 5000

0 scALE

IN MILES

Something wrong here. Other frequencies HOW TO USE THE Mr. R. Stevens reports the following
reported were 15270 kc., 11830 kc., 9520 WORLD DISTANCE CHART Best Bets on two short-wave sets, one op-
ke. To use the map first find the distance erating on 5 volts and the other on 2 volts,

WEF and WEM on 9590 ke. and 7400 in inches between New York and the from his Jocation in Romford, Essex, Eng-
ke. have been reported as talking to and desired point, multiply this by the land: DJA, LCL, EAQ, WI1XAZ, RV59,
rebroadcasting Little America. miles per inch shown on the scale on WIXAL, OXY, W2XE, WSXK, VE9GW,

KAZ, Manila, reported on 9990 ke, 10 the chart and the answer aill be a YV5BMO, as well as all the British Empire
to 10:45 a.m., ES.T. close approximation to the air line stations.

Who knows the complete time schedule distance Getween the two points. This Mr. L. C. Styles reports the following
of VQ7LO, Nairobi, Africa, transmitting chart is reproduced from the March, Best Bets irom Ingatestone, Essex, Eng-
on 6060 kc.? 1933, isuc of Ravto NEWS for the bene- land: W3XAL, W2XAD, W2XE, FYA,

YVQ reported on 45 meters, § p.m. fit of our mnew short-wcave readers. W8XK, DJB, HV]J, CNR, RNE, I2RO,

YNCRG, Granada, Nicaragua, reported Chart Number Two will be published EAQ, VK2ME, CT1AA, W3XAU, W1XAZ,
on 44.7 mcters. next month DJA, W2XAF, RV72, W8XK, VEIGW,

The Naval dirigible “Macon” reported on VQ7LO, DJC and a number of 80-meter
47 meters. : YNLF on 44.8 meters reported. amateurs, W3BMS, WIBES, W2KI,

FMSKR, Constantine, Algeria, reported CEC, Santiago, Chile, on 10670 kc. W2MV, W2MG and all the British short-
on 45 meters. Frank Jones’ new short-wave station, wave stations.

EA8AB, Tenerife, Canary Islands, re- CM6X]J, at Tuinucu, Cuba, on 36.28 . g
ported on 40.5 mecters from 6 to 7 p.m. meters. Best Bets in Australia
amidst bad amateur interference. XGR, Shanghai, China, heard on 26 Mr. H. A. Matthews of Culgoa, Victoria,

JOBK heard at about 38 meters, Tokio. meters. (Continued on page 34)
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ADMIRAL BYRD AND HIS ANTARCTIC ANNOUNCER
On the broadcasts from Little America on the short wawves, standard microphone
equipment is used and the programs are supervised by Announcer Murphy. The
two circular illustrations on this page are both sides of the medal recently
presented to the Admiral for distinguished contributions to the radio ari

LISTEN 7 BYRD

Samuel

ITH complete studio and trans-
mitter facilities set up on the
icy terrain of Little America,
programs from Admiral Byrd’s base near
the South Pole are now supplving count-
less thrills to listeners throughout the
world. Inaddition to the regular Wednes-
day night broadcasts emanating from
the short-wave directional antenna of
Station KFZ—the most remote outlet
of the Columbia Broadcasting System—
actually on the ground with the exposi-
tion—there are numerous other Ant-
arctic features available to short-wave
listeners.
There is one weekly program frosm

Kauiman

from coast to coast. Also. there is a
bi-weekly series of NBC programs ‘o
the Byrd Antarctic base. Thus, in addi-
tion to having the programs available
on local broadcast-band outlets, short-
wave enthusiasts have the advantage of
tuning-in the features, direct., from the
high-frequency channel employed by
the transmitter at the program’s point
of origin.

But, besides the network relay pro-
grams, short-wave fans have also easily
picked-up various additional transmis-
sions to and from the Antarctic each

Rapio News ror Jury, 1934

week since the beginning of the series.

Broadcasts from the expedition are
heard in the U.S.A. regularly since the
S.S. “Jacob Ruppert” passed through
the Panama Canal en route to New
Zealand last Fall. A 1,000-watt Collins
transmitter designated as Station KJTY
was on board and the first Saturday
night broadcast took place on it from an
improvised cabin studio. At Welling-
ton, New Zealand, the facilities of a
local broadcasting station were turned
over to the Byrd party. Here programs
were presented from a well-equipped
land studio linked by telephone wires
with the transmitter on ship-board. The
“Jacob Ruppert” then set out on the
perilous trip to the Ross Ice Barrier at
Little America. The expedition, ac-
cording to their news flashes, came near
disaster on many occasions and listeners
were thrilled with the accounts of the
unexpected breaking-up of ice and the
perils of the journey.

(Continued on page 22)

AT THE NEW YORK PROGRAM END

T his is'Edu'in K. Cohan, technical direcior, as he cuts-in the short-wcave program
from Little America to the broadcast wavelengihs, all the while talking direct to
the technicians at Little America wvia short aaves and the desk microphone

Little America which is relaved to the
CBS for rebroadcasting over its stations
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LITILE AMERICA
HKFzZE>
Short-Wave Frequencies
You Should Listen For
(Tn Kilocycles)

41830 15270
13185 17600
13200 17620
13230 24515
13245 21600
13260 21625
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RADIO LORDS OF ANTARCTICA

Members of the Radio Diwision of the Byrd Antarctic Expedition, left to right, are: John M. Dyer (Columbia), radio engineer

for communication; Stauley Pierce, electrical ensineer and relief operator; Guy Hutcheson, radio operator “S. S. Jacob Ruppert”

and Clay Bailey, chief radio operatar. Above, official map of the Second Byrd Antarctic Expedition. Insert shows frequencies
used by the short-wcave radio transmitter of the expedition; arrow points to location of little America

~
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THE BYRD RADIO-EQUIPPED PLANE

This twin-motored airplane was carried to Little America on the “Jacob Ruppert”
and unloaded on the ice for use by the expedition

Once at their destination, the 1.000-
watt transmitter was moved off the ship
and set up on the ice, the call letters
being changed to KFZ. The studio and
transmitter “building” is a wooden shack
only fifteen by thirty feet in size. It
also serves as living quarters for the
operating staff. The walls are “deco-
rated” with fur parkas, windproof over-
alls and sled harnesses.

John N. Dyer, engineer in charge of
all Byrd communications, presides over
the KFZ facilities. Charles J. V.
Murphy, announcer and production
man, is also quartered in the radio
shack.

KFZ's power is supplied by a 7 kw.
gasoline generator mounted on the ice.

Although tall radio towers were left
at the Little America base by the first
Byrd party, an entirely new antenna
system was erected for the Byrd Ant-
arctic Expedition IT.

The aerial is of a horizontal, diamond-
shaped type and is known as a Bruce
antenna. The wires are stretched be-
tween feur 60-foot telegraph poles. A
slight tilting of the antenna aims the
signals toward Station LSX at Buenos
Aires, Argentina, from which point the

SHORT-WAVE CONTACT

The short-wave transmitter W2XAF
sends programs and messages to the
members of the Byrd party weekly wia
the transmitter shown beloaww and the
directional dantenna at the right

programs are relayed to Riverhead, Long
Island, New York.

Relaying of the program is handled
by RCA Communications, Inc. The
nerve center for each Antarctic relay is
in an office building on Broad Street in
the heart of New VYork’s financial dis-
trict. Here, the programs from Little
America are received over land lines
from the receiving station at Riverhead
and sent over wires to the New Vork
studios for redistribution to the entire
network.  Also, messages to the Byrd
expedition are sent through the same
Broad Street nerve center. For out-
going programs, the impulses are con-
veved to the huge transmitting base at
Rocky Point, L. 1.

Two-way short-wave communication
Is maintained through this method on
Friday and Saturday evenings from sta-
tions WCG and WEF about 9 p.m.
Eastern Daylight Saving Time. These

talks. however, are not rebroadcast over
the network. The network feature oc-
curs between 10 and 10:30 p.m., Eastern
Daylight Saving Time, Wednesdays.

Rapio News ror Jury, 1934

The network programs during the first
few months were presented with 15 to
90 percent intelligibility, according to
E. K. Cohan, technical director of CBS,
He told the writer that the average re-
ception was about 60 percent perfect,
which, considering such various techni-
cal obstacles as magnetic storms and
seasonal atmospheric disturbances, may
be termed highly satisfactory.

The KFZ programs are broadcast on
selected frequencies between 15 and 100
meters. Various frequencies are chosen
to meet specific conditions. For ex-
ample, when the long Antarctic night set
in last April, it was found essential to
utilize lower frequencies than in day-
light. At a remote outpost—the last
base before the contemplated flight over
the South Pole—was erected Station
KFY. KFY and KIZ are utilizing the
same assortment of wavelengths origi-
nally assigned to the shipboard trans-
mitter KJTY. He explained that dur-
ing the Antarctic daylight season, which
is the Northern Hemisphere’s winter
season, the channel of 13,200 kc. was
chiefly used. (Continued on page 62)

HELLO, ANTARCTICA!

The antenna-switching

arrangement
for direct short-wwawve

transmission

from Schenectady to Little America.

The middle sawitch throas the trans-

mitter circuits onto the Little America
antenna

o R, i T8 s 55t .

o st A

¥ .._-»‘*";‘: M‘i""
Fa )
1Nl i
IR R

www-americanradiohistorv-com



www.americanradiohistory.com

Rapro News ror Jury, 1934

How to Build A
TWO-TUBE

S. W. SE'T™

The author obtains three-tube
performance with only two
tubes, using a duo-triode for
the detector and first audio

Harry D. Hooten

ITH the advent of the new type

53 and 19 “twin” tubes, a new

field of design has been opened
to the short wave experimenter. Each
of these tubes contains two separate
triode class B tube-clements enclosed in
a single envelope, making them ideal
for small and portable apparatus.
Furthermore, since the amplification fac-
tor and the power output is rather high,
as compared with the ordinary run of
triodes, a rcceiver using a combination
of either a 33 or a 19 as a detector and
first audio amplifier, and a 47 or a 33
as an oulput tube, will operate a
speaker at a good level of volume on
most short wave stations.

The receiver described here utilizes
onc type 19 as a regenerative detector
and first audio amplifier, and one type
33 as an output tube. The detector por-
tion is conventional in every respect,
standard parts being used throughout.
The first audio-frequency stage is trans-
former coupled, using a 3-to-! ratio
audio transformer. The output stage
Is resistance coupled. With this type
of coupling plenty of amplification is
obtained for operation of a speaker and
at the same time the avoidance of a
second audio transformer reduces cost
and saves space. The set is built up on
an aluminum chassis and panel and is
designed to fit a wood or metal cabinet
6 inches high, 6 inches deep, and 10
inches long, inside dimensions.

Practically all of the insulation in
the radio-frequency portion is of iso-
lantite or other ceramic material. The
tuning condenser shown in the photo-
graphs has been changed for one with
isolantite insulation, the Hammarlund
type MC-140M. Contrary to the usual
procedure, the detector and coil sockets

* Amateur Radio Station WSKPX,

are not mounted dircctly on the chassis trude through the chassis and these
but are supported above it by small screws are then ‘“bonded” together by a
brass bushings, thus improving effi- common bus wire under the chassis.
ciency. As shown in the photographs, The coils for this receiver may be
nearly all of the wiring is underneath any of the standard types or they may
the chassis. With the exception of the be weund by the experimenter himself.
antenna resistance network and the The writer used ordinary 5 prong tube
coupling condenser, all r.f. Wiring 1§ bases for the coils shown. Their effi-
above the chassis; all low frequency and ciency can be improved considerably by
battery wiring is under the chassis. This using isolantite forms and spaced wind-
type of construction not only improves ings.

the general appearance of the recciver, The following data is correct for coils
but actually helps to prevent body wound on either tube bases or standard
capacity, instability and other undesir- 1% inch forms when used with a .00014
able effects by keeping the r.f. currents mfd. tuning condenser:

from the audio-frequency amplifier. - ]

The reader is advised to study the W""R‘iigit‘h Codcail Tickler
drawing of the detector socket until the 15. 30 meters 3% tarns -
connections are thoroughly understood. :)8_188 meters ]zé turns 18 s
Use plate No. 1 (P1) and the grid No. 1 100200 meters 4% turns 16 tarne
(G1) of the 19 tube for the detector
portion of the tube; plate No. 2 (P2) Both grid and tickler coils are wound
and grid No. 2 (G2) for the audio-fre- in the same direction on the tube base
quency portion. It may be neccessary or coil form and with the exception of
to shield grid No. 2 to prevent r.{f. from the 15-30 meter coil, all the grid wind-
entering this portion of the tube; this is ings are made with No. 24 d.c.c. magnet
easily done by simply running the grid wire and all the ticklers are wound with
lead through a short piece of copper No. 28 enameled copper wire. The grid
tubing and then grounding this tubing coil of the 15-30 meter coil is wound
to the chassis. with No. 18 d.c.c., spaced one diameter,

The chassis and panel are not de- and the tickler is wound with No. 24
pended upon for a common return con- enamelled wire, close wound. All
ductor. Instead all negative wiring is ticklers are spaced 1/16 inch from grid
soldered to machine screws which pro- coils.  Coils (Continued on page 56)
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o GETTING ACQUAINTED
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(Some Commercial Set Types)

James Milien

O far, in this series of articles dedicated to the short-

wave neophyte, we have considered only home-made

equipment—in  progressive stages of elaborateness.
While this apparatus has been designed so as to facilitate
home construction, there exist many enthusiasts who lack
either the time or inclination to build their own sets, and
who have been educated by broadcast precedents to prefer
commercial equipment—factory made receivers.

The market is prepared to supply this demand with a
reasonable variety of good receivers and converters—adapted
to the requirements of both the beginner and the more
experienced fan. The equipment illustrated and described
in this article provides a few examples of such receiver
types. The short-wave fan who is interested in reception
results rather than the engineering technique that contributes
to them, may gloss over the more complicated details and
still determine which bit of apparatus best effects the Inev-
itable compromise between his requirements and his pocket-
book. The reader who has followed through with us in the
preceding articles, will encounter no difficulty in assimilating
the technical discussion.

Factory-made short-wave equipment may be tabulated in
the following order of elaborateness and complication: I- to
2-tube sets; 3-, 4- and S5-tube, tuned-radio-frequency receiv-
ers; converters; superheterodynes (which includes all-wave
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sets), Price and efficiency may follow in the same order—
though some converters are cheaper than tuned r.f. sets, and
occasionally a single receiver will give better results than a
converter combination. In the short-wave field, as on the
more conventional broadcast bands, the superheterodyne
carries off the laurels.

Most of the 1-tube and 2-tube receivers are similar in
design and construction to the simple home-made sets we
have previously described. and we shall therefore not consider
them here. However, an exception to this general similarity
is shown in the photograph A, which illustrates a super-
regenerative receiver. While three tubes may be observed in
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AN AN

I PLUS
5.4 comnterions

A SIMPLE SHORT-WAVLE CIRCUIT
Figure 1, above, shoies one stage of radio wwith a regenerative
detector and one stage of audio amplification. Figure 2, at
right. shoacs a cross-section of a modern aw-tuned plug-in coil

the photo, only two tubes are used when the recciver is
operated as a conventiona! short-wave set operating between
10 and 200 meters. Plug-in coils cover the various bands.
When the third tube is employed, the circuit becomes a
super-regenerator. and the receiver may be used for reception
on the 5-meter ultra-short-wave band.

A super-regenerative recciver is one in which it is possible
to carry the advantages of regeneration bevond the usual
limits made impossible by oscillation. In such a receiver,
the regeneration control is turned considerably above the
point where oscillations would ordinarily be present causing
a beat-note whistle on ’phone stations and rendering reception
unsatisfactory. However, by mecans of an extra tube, func-
tioning as an ‘“‘interruption frequency oscillator,” the grid
charge of the detector tube is varied periodically (at a fre-
quency above audibility) in such a manner that the detector
circuit cannot fall into oscillation. The lack of selectivity of
the super-regenerator, which mitigates against its use on

A

g

longer waves, contributes to ease of operation on the ultra-
high [requencies. At the present writing, the ultra-short
waves hold little of interest to the beginner. But as time
goes on, and the fascination of the high-irequency game gets
him, he will look lower for new worlds to conquer; and this
combination receiver may be recommended as effectively
laying two birds hors de combat with a single stone. This
receiver employs a pentode output tube, and will operate a
loudspeaker, whether operated with two or three tubes. It is
designed for battery or line-power operation.

A typical circuit of a 3-tube receiver tuned r.f. is shown
in Figure 1. A simple analysis, aleng our lines of study with

the home-construction sets, will teach us the manner in which
the set operates.

Coils L1, L3 and LS, condenser C1, along with the first
-58 tube, constitute the principal components in the tuned
radio-frequency stage. The three coils are wound on a single
plug-in form, which can be seen at B—a view of the receiver
with the top open. Different coils are plugged in to cover
the various short-wave bands, six sets of coils (one in the
r.f. and one, L2, L4 and L6, in the detector circuit) tuning
from 9 to 200 meters.

Winding L5 is the antenna primary, the amount of antenna
input being adjustable by resistance R1, which functions as
volume or gain control, independently of the regeneration
control in the detector circuit.

Coil L3, tuned by condenser C3, functions as a trimmer
for both the antenna and tuned r.f. circuits. It is a secondary
control and rarely used—the set being a single control
receiver.

The radio-frequency circuit is tuned by C1. The -38 tube
is a very efficient r.f. pentode, the output of which—a highly

amplified duplication of the antenna input—is transferred to
the detector circuit through 1.4. The detector circuit is tuned
by C2, which is ganged to C! and rotates at the same time.
Condenser C7, and resistor R3, are the grid condenser and
gridleak. Regeneration is effected through the familiar
“tickler” coil, L6, and controlled by the variable resistor RS5.

The -58 detector tube again amplifies the signal, at the
same time separating the audio-frequency component—the
part to which one listens—f{rom the radio-frequency carrier.
The audio-frequency is passed on to the audio amplifying
tube—a —27—through the choke coil L9 and condenser C6,
for further amplification. While the (Continued on page 57)
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NYONE who uses a short-wave
A receiver 1s familiar with the ex-
periences of receiving a far-
distant station without being able to get
it clear enough to understand the an-
nouncement. This may be due to the
signal being below the noise level or
to interference from another station
whose image coincides with the desired
signal. Here is where the preselector
comes in.

The preselector or “booster” shown
here consists of two tuned radio-fre-
quency amplier stages and provides the
following advantages: 1. Amplification
at radio frequency resulting in a better
ratio between signal and noise. 2. Elim-
ination of interference caused by “re-
peat points.” 3. May be connected to
any short-wave receiver without any
changes in the wiring of the receiver.
4, Has its own a.c.-d.c. power supply.
5. Antenna can be switched from the
preselector to the receiver without dis-
turbing wiring.

The average short-wave superhetero-
dyne now in use has sufficient “adjacent-
channel selectivity”; that is, it can
separate two stations operating 10 or
20 kc. apart, but most of them have
insufficient selection ahead of the first
detector to entirely eliminate image in-
terference. When well-designed addi-
tional r.f. stages are added, as is the case
when this Postal Preselector is used,

Rapro News rFor JuLy, 1934

TWOSTAGE T.R.F.
PRE-SELECTOR

(For Use with S.IV. or AlI-IWawve Sezfs)
B. J. Montyn

they should do away with this evil
Moreover, amplification at the original
signal frequency reduces the noise level.

The preselector tuning is not highly
critical.  Anyway, in order to do away
with the extra dial while searching for a
station, the unit can be cut out.

The schematic diagram is shown in
Figure 1 while the mechanical construc-
tion is illustrated in the photograph.
The unit is available either in kit form
or built up ready for use. Two —78 type
tubes are employed in a conventional
amplifier circuit employing the well-
known Postal drawers instead of plug-in
coils. These drawers consists of two
copper shield compartments, one for
each r.f. transformer. All connections
are made automatically when the drawer
is inserted. The shielding provided by
the drawers and the metal compartment
into which they slide is unusually com-
plete, which accounts for the stability
of the unit.

The output is through a shielded wire
which should be connected to the an-
tenna and ground posts of the short-
wave receiver—preferably directly with-
out adding any unshielded wires. The
input binding posts at the back of the
case provide for a double lead-in. If an
L antenna is used, one “Ant.” post
should be connected to the ground ter-
minal. The switch permits the aerial
to be connected either to the set or the
preselector. Thus an all-wave set can
work on the broadcast band (or the
short-wave bands) with the preselector
cut out and the power on the preselector
turned “off.””  The power supply em-
ploys a 25Z5 tube in a half-wave recti-
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fier circuit. A resistance cord is em-
ployed in series with the filaments in
order to keep the heat outside of the
chassis.

The shielded output lead should be
connected to the antenna and ground
posts of the short-wave receiver. The
antenna connects to the input terminals
at the back of the preselector case. Plug
the line cord into a receptacle and turn
on the switch. The lower right-hand
knob is a combined on-off switch and
sensitivity control. The left-hand knob
is the antenna change-over switch. With
this switch turned to the left (unit cut
out), tune in a station on the original
set, preferably one that is noisy or hard
to get. Then cut in the unit and tune
the dial on the preselector for best re-
sults. Throwing the switch back and
forth gives an idea of the effectiveness
of these two r.f. stages. The best re-
sults are obtained by turning the volume
control on the unit nearly full on and
that of the receiver part way down.
This gives less noisy reception.

This unit was tested at the Rapro
News laboratory on two receivers of
different makes. One receiver was a
superheterodyne with no preselection.
Although this is an excellent receiver,
reception is often marred by repeat
points, especially of powerful code sta-
tions. So, for instance, when listening
to GSA one will often hear an interfer-
ing code station. By all ordinary means
it is impossible to get rid of this inter-
ference. The preselector, however, re-
moved all trace of it. It is the same
with much of the other interference on
this band. Certain signals which were
“buried in the noise” at the time of test
could be made understandable when the
preselector was employed.

The second (Continued on page 39)
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DC)a test

ALL-WAVE

and

SHORT-WAVE
RECEIVERS

William C. Dorf

Compact Short-Wave Set
Description—The new Hallicrafters Sky-
rider short-wave receiver has a tuning
range from 12 to 200 meters. The receiver,
chassis, speaker and power unit are enclosed
in the one metal case. The set incorpo-

rates such modern refinements as a low-loss
wave-change

switch, new anti-backlash

worm and gear reduction tuning drive with
a 20-to-1 tuning ratio and moditied band-
spread. The Skyrider is available in two
models, the standard set for the general
short-wave fan and the communication re-
ceiver especially designed Jor the use ol
the amateur.

Latest Custom-Built Receiver

Description—The new Scott 135 tube all-
wave superheterodyne receiver is an un-
usual one in a number of respects. The
manufacturer calls special attention to the
sturdy mechanical coil changing device em-
ployed to simplify the selection of the dif-
ferent wave bands covered. The receiver
makes use of a pre-selector stage employing

the —58 type tube. Accurate calibrations on
all wave bands is featured, as is a short-
wave station locater employing a button-
controlled beat-frequency oscillator. The set
has visual tuning, static control and true
single dial control without resorting to ex-
ternal trimmers or auxiliaries of any nature,
even for antenna tuning which is auto-
malically accomplished in changing wave
bands. The parts employed in this sct are
protected to withstand unusual climatic
conditions. Several striking new console
cabinets have been developed for the re-
ceiver, combining artistic cabinet work and
scientific acoustic quality.

All-Wave Set with 17 Watts

Output

Description—The illustration below shows
the new McMurdo Silver Masterpiece II
all-wave Jaboratory-built superheterodvne
receiver. It is constructed in threc units;
the tuner chassis, power amplifier and
speaker. All three units are attractively
finished in chromium. The tuner is shown
in the illustration with the cover shield
removed to show the placement of parts.
The circuit comprises a tuned r.f. stage used
on all wave bands, with the S8 type tube;
an clectron-coupled oscillator with a 2A7
type tube, three air-tuned i.f. stages with
tvpe 38 tubes, a 36 for the second detector,
and the same type tube for the automatic

volume control, an clectron-coupled beat
oscillator with a 58 and an audio driver
stage with the type 53 tube. The 2B6 is
used in a dual push pull seccond audio stage
and the third or power output stage is de-

signed to deliver 17 watts. The 523 is
used for rectification. The wavelength

range is from 10 to 570 meters. A band
spread tuning dial is provided to simplify
tuning in the congested short-wave bands.

Sixteen-Tube All-Wave
Receiver
Description—Short-wave and broadcast
listeners will be interested in the new Mid-
west mocel D, 16-tube all-wave receiver
which covers a wavelength range from 9
to 2000 meters. The dial on the receiver
is calibrated for the five wave bands
coveked. Band E has a tuning range from
850 §o 2000 meters; band A covers the
broadcast band from 365 to 200 meters;
band L, 200 to 75 meters, includes police,
amiteur, television and commercial signals;
band M, 75 to 25 meters brings in the
short wave stations of the world, amateurs
and commercial signals; band H, 25 to 9
meters includes the European broadecasts,
amateur and commercial stations. The set
1s equipped with such refinements as auto-
matic tonc compensation, and an auto-
matic tone blender. The top of the sturdy,
attractive console cabinet enclosing the re-
ceiver is of four-way matched, striped wal-
nut veneer. The front panels are of Amer-

www americanradiohistorv com

INVALUABLE SHORT WAVE AID
Short-awave receivers are walueless if
one does not know when and where
to tune to receive distant stations., But
even the awomen of the family find that
awit/ Rapio Niws WORLD SHOR'L-
WAVE TIME TABLE, funing in Lon-
don or China, Australia or South
America is easy and a great thrill

ican walnut-stump veneer, two-way
matched. The inclined speaker grille and
fower front panel are American ply-wood.
The instrument panel is inclined at the
same angle as the grille. The side panels
are of blister-maple and stump walnut
veneer overlay. A thin silver stripe around
the instrument panel as well as parallel

silver stripes on the grille front emphasize
the modernistic effect.

Communication Type Short-

Wave Receiver

Description—The National Company in-
troduces the AGS-X crystal filter, com-
munication type short-wave receiver. The
feature of this new set is in the use of a
single signal (mechanical quartz filter) cir-
cuit preceding the if. amplifier. With this
device selectivity can be measured in cvcles
rather than kilocycles, which means an al-
most complete elimination of unwanted
signals and a reduction in static. There
are nine tubes employed in the set which
include seven -36’s, one —37 and onc ~89
type tube. The set is available for either a.c.
or battery operation. It is cquipped with

(Continued on page 32)
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HE type of antenna system to be

i used for amateur short-wave work

is of secondary importance and
depends largely upon the individual lo-
cation and the frequency bands to be
covered in regular operation. Some
types are easily adapted for multi-band
work while others are suited to only a
single frequency band. In general, the
latter types are somewhat more efficient
but not obviously so. The object of this
article is to bring together some prac-
tical information to help in choosing the
most suitable antenna system for par-
ticular cases.

Better efficiency usually results in
using 2 Hertz antenna (¥:-wave wire in
free space) than when using the J4-
wave Marconi type which must have a
good ground system or a large counter-
poise. (In this latter type every inch of
wire in the system radiates energy, so
that a rather small percentage is radi-
ated by the uppermost parts of the
antenna which do the business.) The
horizontal Hertz, on the other hand, is
entirely wp-in-the-air so it becomes ob-
vious why the efficiency is better. And,
of course, this applies equally well to
signals coming in. Antenna systems for
single-waveband operation will be first
considered.

This simple half-wave antenna dia-
grammed in Figure 1 is a split doublet,
each side being one quarter wave-
length long. The length of each half
equals 0.78 times the wavelength or

468

——— It is ideal for port-
2 x freq. (mc.)

able work at any frequency and does a
first class job for both transmitting and
receiving. The transmission line used
to couple this doublet to the transmitter
or receiver need not be tuned and can
be of any length provided its impedance
is correct. Forms of rubber-covered,
twisted lampcord provide a suitable im-
pedance match.

“Giant Killer” feeder wire is intended
especially for this purpose. Its imped-
ance is slightly higher than that at the
center of the antenna (about 75 ohms)
so that it should be fanned somewhat
when connecting to either side of the
center insulator to be theoretically cor-
rect. This type of antenna is suited
only to the waveband (fundamental)
for which it is cut or any odd harmonic
thereof. On even harmonics a voltage
(and impedance) maximum appears at
the center and cannot be matched to (is
virtually short-circuited by) a 75-ohm
line. When used for receiving, the line
will have no pickup and, therefore, a
maximum signal-to-noise ratio will re-
sult. The line is magnetically coupled
to the receiver by means of a small
primary coil; to the transmitter across
a few turns of the last plate-tank coil
or coupled same as receiver. Bear in
mind the necessity for sufficient insula-
tion in the twisted line when used for
transmitting.

Another method of feeding a half-
wave Hertz is to use a spaced trans-
mission line fanned at the antenna so
that the impedance of the line equals
that of a part of the antenna across
which the line is connected. See Figure
2. The length of this antenna and the
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AERIAL

The one big job for an
from the transmitter and
possible into space. An
and should be properly

A. H. Lynch

(W2DKS)
distance between the wires are quite
463
critical. The length equals —————
freq. (mc.)

feet. The distance (S) equals one-quar-
ter the antenna length for a 600-ohm
line, and decreases as the line impedance
goes down. See table in Figure 2. A
transposed line may be used and is
particularly desirable for reception. The
line should be perpendicular to the an-
tenna for at least 24 wavelength and
should be terminated in such a manner
at the transmitter so that it is balanced
to ground. Transposition blocks make
an easy and efficient job of the feeder.
In putting up this type of antenna, the
wire should be several percent too long
and should be cut about one percent at
a time, observing the performance after
each cut. Fixed coupling to the trans-
mitter (or an oscillator) should be used
so that the loading effect of the antenna
might be seen on the plate (or grid)
milliammeter. When the doublet length
is correct, it will have a maximum load
effect.

A third type of antenna for single-
band operation is the single-wire feeder
affair shown in Figure 3. The length of
the antenna is roughly the same as the
previous type but had better be deter-
mined by experiment, as previously ex-
plained. The feeder should be con-
nected one-seventh the length off the
center and must run at right angles for
proper operation. There must be no
sharp bends in this feeder or there will
be reflection losses and line radiation.
This type is less suitable for reception
than either of the foregoing systems be-
cause the line is not so free from
pick-up.

In the foregoing antennas, properly
designed and constructed, there should
be no radiation or pick-up on the feeder
and any length at all may be used. If
no radiation or pick-up takes place in
the feeder, the half-wave antenna is
doing all the work, which is exactly
what we want. And in this case there is
a marked directionality, best transmis-
sion or reception being at right angles
to the line of the antenna. In adjusting
these antennas to the transmitter, the
plate meter must be used as the antenna
current in the feeders is very low and
is not necessarily a true indicator of
power taken by the antenna proper.
Start with a minimum of coupling and
gradually bring it up, always retuning
the plate-tank condenser, until the tube
is properly loaded. It is possible to use
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A third type, permitting many-band (A)
operation is the old, reliable “Zepp,”
(Zeppelin) which is about the easiest
antenna to resonate because a certain
amount of tuning may be done right

T AMATEUR

DESIGN

1

at the transmitter or receiver. See Fig- I >
. m a5 ure 5. A half-wave antenna is used with V
antenna is to “soak up juice quarter-wave feeders. This might be gg
— . . considered a full-wave affair with half a
radiate as much energy as wavelength “folded,” so that a point of E @
antenna must be resonant maximum current comes right at the
feeder end. This is a true current-fed
COUPICd to the power source anlenna, the losses appearing in the _I.Z /
previous voltage-fed system being en-
E Glaser tirely absent here. Although the feed-
° ers must be a quarter-wavelength long,
(W2BRB) electrically, much leeway is possible by FICS
loading or cutting with parallel or series- il i
any of these types as a Marconi antenna tuning  condensers. When muiti-band
for lower frequencies, tving the (wo operation is desired, a compromise in
feeders together. In a pinch this means length must be made to accommodate
may also be used on odd harmonics of tuning to the various harmonics, the
the Marconi quarter-wave fundamental most reasonable length being a little THE "zEPP"
but, at best, is a makeshift job. under three-eights wavelength. This is A
The single-wire-feed antenna of Fig- not at all critical, compared to the chop- g
ure 3 may be used for all amateur fre- ping of the flat tops for this family of gv —
quencics but does not perform as well antennas, but should be quite Closy |l f y, _%E; LONG
on harmonics as on the fundamental This limitation of feeder length which Lo 4
frequency. This is because there is a appears here for the first time in this =
mis-match between antenna and feeder serics of antenna systems, might be ) TAKE CARE THAT
on harmonics. It is possible to com- worse were it not for the fact that the S OIS e R
promise and improve harmonic operation feeders may be bent or folded to add CHANGE IN WIND
but usually at the expense of fundamen- length. Again, the half-wave flat-top PUSH PULL SPACE BLOCKS 15"

tal efficiency. The feeder is usually
moved further {rom the center of the
antenna. The teeder radiates, standing
waves appear and there are losses all
around. Nevertheless, many hams like
this method because of its utter sim-
plicity and obtain good results with it.
It should be cut for the lowest fre-
quency band to be used or, if this de-
mands too great a stretch, Marconi
operation may be used on the highest
wavelength, the antenna being cut for
one band lower.

A sccond all-band antenna may be
procured by simply cutting any single
wire (plus lead) into a half-wavelength
for the lowest frequency band to be
used. Operation with a ground may
also ke used as above. This is really a
voltage-feed type with a feeder of zero
length. The end of the antenna is plenty
“hot” and should therefore be hung
close to the plate on the tank coil. A
separate tank of low capacity (to reduce
losses) may be coupled to the plate tank
and the antenna hung on to that. A
ground is sometimes used at the other
end of this coupled circuit. However,
some losses are bound to appear as the
antenna comes into the shack and into
the wvicinity of other apparatus. Not
only that but there is a strong field
around the antenna which may be a
nuisance—afiecting neutralizing, paraliz-
ing the receiver, etc. Of course, the en-
tire length of wire radiates so that a
lot of energy may be wasted before it
gets to the high part of the system.
The length should be adjusted experi-
mentally as with previous systems be-
cause the antenna proper, coming into
the shack, is subject to all kinds of
influences which might affect the funda-
mental, or natural frequency. This an-
tenna is equally good on @/l harmonics
because the ends of an antenna are
always maximum voltage points (Fig-
ure 4).

might well be cut too long and chopped
although this is less important with the
Zepp than with most of the other types.
Most hams do not get a proper balance
of feeder currents so the feeders do
some radiating. Even so, the results
obtained usually justify this old favor-
ite. It is because some lecway is possi-
ble that they don’t take the necessary
pains to de a perfect job. This is really
an unbalance:! svstem, but it does a lot
toward improving the signal-to-noise
ratio, especially when transposed feed-
ers are used. However, in our opinion,
the following antenna is really the ace
of all wave receiving aerials.

Figure 6 shows another very flexible
system, this time a balanced “split”
arrangement that resembles the first
shown doublet, but which is really a
one-and-a-half-wave antenna with two
half-wave parts, folded as feeders. Since
a current maximum exists in the center
of the antenna we need half-wave feed-
ers this time, to get back to another
current maximum for current feed.
Again, compromising in feeder length
for the sake of the harmonic family,
the feeders should be the same length
as in the Zepp. This will allow tuning
to all bands in a similar manner. In
both this type and the Zepp, the full
voltage of the antenna appears on the
feeders, so that the spacers must be
first-class insulators and of low dielec-
tric constant. When a transposed line is
used this antenna is excellent for recep-
tion, although tuning must be wused!
This is the most versatile aerial of the
whole bunch for multi-band use and will
cover a large part of the short-wave
spectrum.

To correct a common fallacy. solid
wire has not the lowest high-frequency
resistance but, rather, a sort of cable
made of insulated wires, tightly twisted
together, presents a much lower resis-
tance than the equivalent solid wire.
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PHENOMENA

UNDERLYING RADIO

( Piezo-Electric < Applications )

E. B. Kirk
Part Eight

IEZO-ELECTRIC crystals have

also been adapted to use in phono-

graph pick-ups and in microphones
and loudspeakers. The acoustical actions
give promise of becoming very valuable.
Piezo-crystal oscillators and resonators
have furnished a most convenient form
of wavemeter and are an excellent means
for maintaining frequency standards.
Little more than mention of the work
in this field can be made here, but fre-
quency determinations and control are
of the utmost importance to aural broad-
casting and to television.

Marrison (of the Bell Laboratories)
has by means of a series of circuits re-
duced the frequency of a circuit con-
trolled by a crystal from 100,000 kilo-
cycles per second to 10 cycles per sec-
ond and at this low frequency has driven
a clock. By such an arrangement it is
possible to maintain a frequency con-
stant over a period of days to within an
accuracy of 1 in 10,000,000. So far this
is, to my knowledge, the most accurate
timekeeper devised.

One method of calibrating wave-
meters makes use of a peculiar luminous
property of a vibrating crystal first ob-
served by Giebe and Scheibe. They
invented (in 1925) what is called a
luminous resonator. This consists of a
crystal plate resting on one electrode,
but with the upper electrode separated
from the crystal by a small air-gap and
the whole affair mounted in a partial
vacuum (10 to 15 mm. of mercury).
When one of the resonance frequencies
of the plate is approached, by tuning the
driving circuit, the interaction of the
direct and the converse effects causes
luminous bands to appear on the upper
surface of the crystal. The number and
the arrangement of the bands depends
on the manner in which the plate is
vibrating; that is, which fundamental or
overtone is acting. This gives a con-
venient visual indicator and has been
used for the comparison of the interna-
tional standards of frequency.

Piezo-Electric Materials

Quartz has been used almost exclu-
sively for piezo-electric crystals, al-
though mica, Rochelle salts, tourmaline.
boracite, sugar, d-tartaric acid and
many other substances of the same crys-
tallographic form can be used. For fre-
quencies below 235 kilocycles, quartz
crystals of sufficient size are difficult and
expensive to obtain (magneto-strictive
methods which we shall discuss later are
useful below 25 kc.). Recently Rochelle
salt crystals have been “grown” very
successfully and are being used to ad-

vantage particularly for
pick-ups and microphones.

We have not discussed the results of
twisting a crystal; this action, although
it can be analyzed into a combination of
compression and tension applied in a
complex way, is too complicated to be
approached in a non-mathematical man-
ner.

phonograph

The Pyro-Electric Effect

It was mentioned previously that
Dutch travelers returning from Ceylon
about 1703, with tourmaline crystals,
discovered the piezo-electric effect. Al-
though there may be doubt that they
recognized the pressure action as such,
it seems clear that they did observe
definitely the pyro-electric effect by no-
ticing that the tourmaline crystals which
had become heated in an open fire
strongly attracted the hot ashes. This
unusual action is exhibited by a limited
class of crystals (all crystals having one
or more axes with dissimilar ends and
which constitute the class of hemihedric
crystals with inclined faces). The Cu-
ries, after trving a number of sub-
stances, concluded that all crystals which

Rapro Nrws ror Jury, 1934

showed pyro-electric action showed also
piezo-electric response. Some of the sub-
stances tested were sodium chlorate,
tourmaline, quartz, topaz, Rochelle salts
and sugar.

A pyro-electric crystal when heated or
cooled develops charges on the extremi-
ties of its hemihedral axes. If a crystal,
tourmaline, for example, be heated and
then broken, the parts will show the
same polarity as the unbroken piece, and
if it be powdered and spread on a glass
plate and its temperature changed, the
particles of the crystal will arrange
themselves in lines similar to iron filings
in a magnetic field. This shows that
there is a polarity developed even in the
smallest pieces. This action is explained
in a manner spmewhat similar to the ex-
planation of the piezo-electric action.
The heat causes changes within the
crystal which are unequal along the va-
rious axes and, since the electrons are
bound, in the rearrangement of the
molecules. There is a shift or polariza-
tion.

Pyro-electricity has not been put to
any startling use, but it is evident that
since mechanical change always involves
heat, an application of mechanical force,
compression, tension, bending, twisting,
etc. would, by causing inequalities of
temperature, give rise to electric charges
on crystals submitted to these forces. A
series of compressions and rarefactions
(such as sound waves) would cause a
corresponding variation in the electrical
condition which in turn could be de-
tected or amplified. Further the con-
verse, as in the case of the piezo-electric
effect, is possible: changes in potential
difference applied to the appropriate
faces of a crystal cause changes in tem-
perature within the crystal. However.
we see at once (Continued on page 63)

A CRYSTAL-CONTROLLED OSCILLATOR

Figure 1.

This shows a typical crystal-controlled oscillator circuit.

For ultra-

short awaves (in the neighborhood of 1 to 5 meters or a little abowve) tourmaline
has proven more suitable than quartz for fundamental control, since it produces

more uniform oscillation avith less tendency toward side-tone oscillation.

It also

allows a frequency gain of about 35%, for quartz, for the same size plate.
Tourmaline has a constant of approximately 80 m. per mm. when cut as a disc.
The mounting of such a crystal is wery important. It should rest on an electrode
having a carefully lapped plane surface. Ewen slight unevenness awill cause irregu-
lar operation and crystal damage by owverheating, fusion or cracking. Silvering or
sputtering can be used with large crystals, but it affects the period of small plates.
In any case, the upper electrode, although making uniform contact, must not exert
excessive pressure and is therefore best held in place by a spring. One commercial

type of mounting carries the crystal within an evacuated bulb.

The crystal and

its mounting should, at least, be hermetically scaled and some thermostaiic means

provided for keeping it at comstant temperature.

The wvalues of L and C in the

circuit are chosen for resonance at the desired wavelength and the crystal dimen-
stons are determined so that either one of its fundamentals drives the circuit at

the desired frequency.

The constants of the intermediate and final power stage

are chosen to resomate to the frequency of the crystal oscillator
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TABLE 1 DATA ON THE

CONTROL : . s 6C6H 6D6

-__6.3 6.3_ - |VOLTS,AC.0rDC.
. I 0.3___|___AMP
_4"/,6 4% _4Mg-4*%g ] ___INCH
AV A6 .| __ v
__ST-42. __ST-12
SCREEN [SMALL6-PIN. SMALL 6-PIN
INTERELECTRODE CAPACITIES
G-F (wirn sweLo can) |.0.010 MAX.[_0.010 MAX..|__MMFD.
INPUT 5.0l 47
CATHODE el ! OUTPUT..____ l__65__fl .65 1 _»
CLASS A AMPLIFIER J van Llenden
Ep __________ 250 MAX.|.100 [ 250 max.]_100_[_voiTs
_______ 100 MAX.|100 | {00 MAX. 100} u

Eg (CUT OFF)}_|-TAPPROX.

" UBE types 6C6 and 0D6 are
e similar in characteristics to the

i (o _familiar —57 and -53 (ubes, re-
11500, uMHOS spectively, except for differences in
heater voltage. Therefore, the curves
and data given in this article are also
BIASED DETECTOR MIXER IN SUPER applicable to thgse latter types. 'The

R T250__ ] 2501 100 1. ool 6C6 (corresponding to the —57) is a
50 3 K . L -12 - triple-grid detector and amplifier, and

the 6D6 (similar to -38) is a triple-
grid, super-control amplificr, having va-
riable-mu characteristics. These tubes
B - S O JVOLTSRMS should not be confused with the type
-77 and =78, for, although the differ-
ences (the difference is in the shield)
) are small, there are some circuits wherein
E¢ - 6.3 VOLTS PLATE VOLTS = 250 6D6 a =77 or —78 could not be interchanged
SUPPRESSOR VOLTS = O ) with a 6C6 or 6D6. The 6C6 and 6D6

SCREEN VOLTS = 100 £f=6.3 VOLTS PLATE VOLTS= 250 have a special shield construction which
----- CONTROL GRID VOLTS = -3 SCREEN VOLTS = 100 is connected within the tube to the

[ _ cathode. This construction permits of
T // 1150 SHRRRESSERT VOIS0 obtaining low input and output capaci-
|6C8 / / tances. The -77 and ~78 have the

older conventional screen-grid construc-
tion. In the case of the —77, the inncr
and outer sections of the screen are con-
nected together, while in the —73 t(he
outer screening section is tied to the
cathode.

The 6C6 type is suitable as a radio-
frequency amplifier, as a biased detector,
or as a detector-oscillator in supers. It
can also be used as a resistance-coupled
audio amplifier or as a control tube in
a.v.c. Or noise-suppression systems, or
for industrial purposes.

Characteristics of this tube for use as
/ 40 an amplifier or biased detector are
e shown i Table 1. A family of plate
/ P / cl_mractcnst}cs is found n Figure 1.
> - A IF 20 Figure 2 illustrates the influence of
Y P M g £ el 1o variations in grid voltage and screen
1 . Isgvs Esg voltage on the plate current, screen
-1 ~5 =3 - =T - 20 = o current and mutual conductance. The
| ; 1 EQL . CONTROL GRID VOLTS filament current of the tube is such
40 60 80 100 120 140 FIG.4 th:it it can be u§ed in series with ot?er

£ sq 6.3-volt  (Continued on page 351)
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SERVICE

sential part of a serviceman’s

equipment 1s a reliable instru-
ment for testing tubes. When the set
to be serviced is inoperative, immediate
information as to the condition of the
tubes is often required. In such cases
a tube checker alone can supply this
information and in all other cases it fur-
nishes the quickest and most convenient
means of determining a tube’s condition.

Considering the large number of tube
testers on the market, relatively little
concerning their design and construction
has been written. Often the serviceman
or experimenter will want to build his
own tester, either to form part of a test
kit or as a separate unit. The instru-
ment to be described is of the utmost
simplicity in design and operation, yet
is based on a fundamental test method
which has been the standard for years
in laboratories as a means of keeping an
effective check on tube depreciation dur-
ing life test runs. It does not, of course,
provide an infallible indication as to a
tube’s capabilities. In the final analy-
sis, the performance of any tube is de-
pendent not only upon its electrical and
mechanical condition, which this tester
indicates, but also upon the specific por-
tion of the circuit in the particular set
in which it is to function, factors which
no tube tester can precisely duplicate.
Yet, in spite of its simplicity of design
and low cost, it provides a highly accu-
rate and complete analysis of the condi-
tion of any tube.

Most tube testers supposedly oper-
ate on some form of mutual conductance
(control-grid-to-plate transconductance)
measurement. The relationship between
the method of test employed to measure
this characteristic and any standard lab-
oratory method is usually rather remote.
In [igure 1A is shown a typical circuit
used in low-priced testers. A small
transformer, with its secondary tapped
for various filament voltages alone, is
used. With S1 in the position shown,
the grid is at zero bias. Since the pri-
mary and secondary are joined, a shift
in grid potential in the same direction as
that of the plate potential is obtained
when S1 is depressed, thereby connect-
ing the grid to one of the higher filament
voltage taps. Since the line voltage is
fed directly to the tube elements, a short
circuit in the tube may cause rather dis-

UNQUESTIONABLY the most es-

INSTRUMENTS
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NO. 1

A PORTABLE

TUBE CHECKES

John H. Potts

astrous results. The control-grid cap is
also “hot” when the ungrounded side of
the line is at point “a,” thereby giving
the user an occasional unpleasant jolt.
Since the grid swing occurs in positive
regions when the plate is positive, the
resemblance to any recognized mutual
conductance test is indeed faint. With
all its faults, however, it provides a
fairly good indication of the condition
of many tvpes of tubes.

In Figure 1B we have a much better
design. The transformer secondary is
constructed in two sections, one of which
is tapped for the various filament volt-
ages. The cathode, or one side of the
filament of the tube, is connected to the
junction of the two windings. The high
voltage secondary is tapped for plate
voltages approximating those normal for
the tube under test. Since alternating
current is used, during one-half the cycle

S
Features of This |
Tube Checker

|
\
1. Tests all types of tubes. }

2. Tests for every possible type
of short circuit in the tube.

3. Tests each element of duo-
diode-triodes, rectifiers, ete.
' separately.

]

Tests cathode-heater leakage. \
Simple to build. |

Extremely low cost.

Easily adapted to future tubes.

PONIgOl =M N {onl R

Single reading—no mental arith-

Designed for the serviceman. ’
|
|
metic. l
]
!

point B will become positive with re-
spect to point C. At the same instant,
tapped voltages between C and A will be
negative with respect to point C. The
grid, being joined to point A, thus mo-
mentarily assumes a negative potential.
When S1 is depressed, the grid is re-
turned to a lower voltage tap and there-
fore a lower negative potential. Since
its control effect is thereby reduced,
greater plate current flows during the
positive plate swing. The relative dif-
ference between these two readings
bears a closer relationship to a real
mutual conductance measurement than
that secured by the method shown in
Figure 1A.

In Figure 1C, a circuit which closely
approximates the requirements for true
mutual conductance measurement is
shown. Since a.c. is applied to the grid
only, and all tube elements are ener-
gized with normal operating d.c. volt-
ages, actual operating conditions are
closely approached. The resistor, R1,
must be negligibly low with respect to
the plate resistance of the tube under
test if true mutual conductance is to be
measured. The rectifier meter measures
the a.c. component of the plate current
resulting from the impressed grid volt-
age. This apparatus is excellent but is
expensive and complicated to build and
therefore unsuited for average service
work.

It is an open question as to whether a
mutual conductance test is necessary, or
even desirable, for service work in a
customer’s home. Laboratories for many
years have used a simple emission test
to check the condition of the tubes on
life test and, in service work, we have
in effect a series of life tests of a real
dynamic type. The vast majority of
tube failures are due to loss of emission

www-americanradiohictorv-com
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and it follows that, since this is the
simplest and most useful fundamental
test, 1t should be adopted. The applica-
tion of this type of test requires carcful
consideration, as there are many pitfalls
to be avoided. Figure 1D shows a
typical laboratory set-up for emission
test. When the switch S1 is closed, 50
volts d.c. is applied to the plate and
grid and the resulting current recad.
Under these conditions, the high current
may temporarily cause an increase in gas
current which requires occasionally sev-
eral minutes’ operation to clear up. It
was decided, therefore, to use a much
lower voltage in the tester described in
this article. This is quite conveniently
available from the usual tube tester
transformer, and accordingly, in our
tester, the fundamental circuit of which
is shown in Figure 1E, 30 volts a.c. is
used. At this low voltage, no harmful
results from the application of this test
are evident and an extremely simple and
effective test results.

Since we occasionally encounter cath-
ode leakage, a simple test for this
trouble is included, as shown in Figure
1F. When SW1 is opened, there is no
return circuit for the test voltage other
than the cathode-heater resistance.
When this resistance is low, current will
flow and will cause a meter deflection.
This method is used in one of the better
designed commercial testers and is
therefore not original.

Figure 1G is a diagram of the method
used in this tester for locating shorts.
Since each element may be switched to
any other element, every possibility of
short-circuit is covered. The low-voltage
pilot light used for the short-circuit in-
dicator permits the tube to be tested for
shorts while hot.

Figure 2 shows a complete schematic
diagram of the completed tube tester.
Switches 1, 2, 4, 5, 6 and 10 are single-
pole-double-throw toggle switches. These
switches have three terminals, two on
one side and one on the other. The

single terminal side corresponds to the
moving arm of the usual type of switch.
Each socket terminal, with the exception
of the filaments or heaters, is wired to
the moving-arm terminal of its switch.
The other terminals at the same end of
the switches are connected together and
brought over to SW3, which closes the
circuit to the filament and one side of
the transformer secondary. The termi-

N presenting this series of ar-

ticles, Rapio NEws is making an
outstanding contribution to service-
men’s literature.  Constructional
articles have been presented in the
past, covering individual pieces of
service equipment, but there has
never been published a completely
co-ordinated service kit which the
serviceman can construct in his
own shop.

The various units of this kit are
being designed and constructed by
the author, working in conjunction
with the Rapio News technical
staff. The primary object is to
provide equipment which is highly
practical and effective. Features
will not be sacrificed in order to
make them cheap, but every effort
will be made to hold the cost to
the lowest figure consistent with
adequate precision and dependabil-
ity. The first articles will de-
scribe portable instruments for
servicing in the field. Following
will be non-portable and semi-
portable equipment for the shop.

The author has had many years’
experience in practical service work
and for years was in charge of de-
sign of test equipment in one of
the world’s leading radio compa-
nies. With this background of
experience, plus the facilities of
the R. N. Laboratory and staff, the
designs described in this series will
recommend themselves to service-
men everywhere.

—The Editors.
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nals at the opposite end on the switches
mentioned are also joined together and
brought over to R3, through which they
connect to the other side of the trans-
former. Switch 10 is mounted in the
lower right-hand corner and arranged to
throw right and left rather than up and
down. This switch should be wired
as shown in the drawing, so the plate is
connected to the meter circuit when the
switch is thrown to the left. If we start
to test, then. with switch 10 thrown to
the left, we need only to throw the cath-
ode switch to its upper position, with
all other element control switches down,
to obtain our quality test. If the tube
to be tested is a multi-purpose affair,
such as the duo-diode-triode, we may
test each element scparately by placing
the cathode and all other element
switches in the upper position and mov-
ing each element switch down and up in
turn, noting each reading, while switch
10 is thrown to the right. It is thus
possible to determine if the diode sec-
tions are accurately balanced. Many
testers are designed to test only the
triode sections of such tubes.

Since we are, in effect, measuring the
internal resistance of the tube by this
method, the resistance of the test circuit
has been kept as low as is practical.
The necessity for this may be seen bv
considering the diagram 1H, where R,
represents the tube resistance under such
test conditions and R the test circuit
resistance. Let us assume that the in-
ternal resistance of the tube under test
should normally be 500 ohms under
such test conditions, but as a result of
loss of emission due to long-continued
use, has increased to 1000 ohms. The
measuring circuit should then indicate a
50% drop in current. If, however, our
measuring circuit should have a resis-
tance in itself of 1000 ohms, the per-
centage change in circuit resistance
would be the ratio of 500 ohms to 2000
ohms or 25%. Thus the current change
as indicated by the meter would be only
259. This point has been analyzed in
detail because the failure of certain tube
tester designs to reject weak —80’s is due
to this cause. This may also account
for the fact that relatively few -80's
are replaced in the field until complete
failure has occurred. The series resis-
tors R1 and R3 have been Included to
protect the meter when measuring mer-
cury-vapor tubes. For all other tubes
the switch S8 short-circuits R3; R1 is
just enough (Continued on page 58)
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THE DX CORNER

For Broapcast Waves

ITH the coming of warm weather
the DX fan is likely to lose interest
so far as broadcast-band DX recep-
tion is concerned. For the most part he
will resort to one of two things. Either
he will put his hobby away in moth balls
for the summer—or he will take up short-
wave reception. There seems to be a
strong trend toward this latter alternative,
particularly since all-wave receivers have
grown so popular. Like the well known
neighborhood landmark, the coal and ice
dealer, the fan equipped with an all-wave
receiver is provided with a year-'round
commodity. During the colder months he
can concentrate on the broadcast-band
wavelengths, but when reception starts to
fall off in spring he can fall back on the
short waves where good DX reception not
only continues right through the hot
weather but is likely to be at its very best.
The broadcast-band DX fan who has not
tried the short waves will ind them mighty
interesting—and he need not be equipped
with an all-wave receiver. He can make
a start with a simple 1-tube receiver and
at a cost of onlyv a few dollars he will, if
he employs an efficient circuit design, be
able to listen in on foreign stations to his
heart’s content. Or, he can construct or
purchase a relatively inexpensive short-
wave converter which, connected ahead of
his regular broadcast-band receiver, will
provide him with the equivalent of an all-
wave set. Several pieces of equipment such
as these have been dscribed in recent issues.
Elsewhere in the present issue is a how-to-
build article covering an excellent 2-tube
receiver which makes 2 tubes do the work
of 4 and provides loudspeaker operation,
yvet is extremely incxpensive to build and
does not require any particular esperience
on the part of the constructor.

The Summer months also provide an ex-
cellent opportunity to overhaul the DX re-
cetver installation and to make such changes
or additions as may scem desirable to en-
able it to “bring home the bacon” next
Winter. The antenna probably needs some
attention, for instance; or perhaps a new
one of different characteristics would be
worth trying. Then, it would be worth
while to provide a means for tuning the
antenna in order to take advantage of the
very considerable improvement in signal
strength that can in most cases be obtained
in this way. In case vou have overlooked
it, an interesting and instructive article on
this subject appeared in the February issue
this year, page 483. This article pointed
out the improvement in signal strength
gained through the use of an antenna
{uning device and discribed the construc-
tion of this device—the “Radio News
Tenatuner”. Under actual measurement,
signal voltage was shown to be increased
from 1.8 to 7.5 times by this device—even

when used with a receiver which was al-
ready highly efficient.

It is believed that during the next two
or three months this department can serve
the DX fan in no better way that in sug-
gesting ways and means for improving his
installation and with this idea in mind
there are several worth while schemes sug-
gested below. In the Fall months the pub-
lication of more DX news and notes will
be resumed and at that time appointments
of Official Listening Posts will be started.
In the meantime applications for such ap-
pointments will be cordially welcomed. In
submitting applications it will be helpful
if information is provided upon the appli-
cant’s DX accomplishments during the past
year, the type of receiver and antenna em-
ployed, and any other pertinent informa-
tion which will assist the committee in
making the appointments.

And—DX enthusiasts, don’t forget that
this is your department. Do your bit to
make it what you would like it to he by
sending in ideas, reports or suggestions.

—The DX (Broadcast Band) Editor

Tuning the Input Circuit

There are 2 number of receivers on the
market in which the input circuit to the
first tube is untuned. In this type the
antenna terminal is usually connected direct
to the grid of the first r.f. tube and either
an r.f. choke or a resistor is connected be-
tween the antenna and ground terminals
of the set.

The first tube in these receivers, because
of this untuned input, provides relatively
little gain and adds nothing to the selec-
tivity of the circuit. Its primary purpose
is to isolate the antenna from the gang-
tuned circuits so that they will maintain their
alignment regardless of the characteristics
of the antenna emploved. By the simple
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change suggested herewith it is possible to
obtain considerably greater signal strength
and greatly improved selectivity in re-
ceivers of this type—and still not throw the
ganged circuits out of alignment. The
scheme suggested is not a new one but its
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advantages are not as well known as they
might be. The circuit shown is one sug-
gested by C. H. Long, Winston, Mo., in a
recent letter to this department. Thereon
Colegrove, Radio Operator on the tugboat
H. C. Cadmus, Gainesville, Fla., also sug-
gested a similar arrangement.

To make the change requires only a
variometer and a fixed condenser. Vari-
ometers are no longer a common com-
modity but an excellent one for this pur-
pose is the Tvpe 269 made by the General
Radio Company which may be obtained by
addressing the company direct, at Cam-
bridge, Mass. The size of the fixed con-
denser cannot be given precisely as the
required capacity will depend somewhat on
the size of the antenna employed. Differ-
ent sizes should be tried until one is found
which will permit the variometer to tune
throughout the broadcast band. For the
average antenna value of .0002 will prob-
ably be about right.

As shown in the accompanying circuit,
the resistor or choke included in the re-
ceiver should be disconnected from the
antenna terminal (at X) but the lead
from this terminal to the grid of the tube
should be left intact. The 2 terminals of
the variometer should be connected to the
antenna and ground terminals of the re-
ceiver. In the case of the G. R. vario-
meter the mounting bracket is one terminal
and this should be connected to the ground
terminal of the receiver; the front screw-
lug terminal being connected to the antenna
post of receiver. The series condenser is
then connected between the antenna lead-
in and the variometer.

When these connections have been made
the receiver may show a tendency to oscil-
late. If such is the case then the vario-
meter and fixed condenser should be in-
closed within a shield and the leads to the
receiver made as short as possible. In
rare instances it may even be desirable to
shield the lead from the variometer to the
antenna post of the receiver, or to twist
the two leads together. This is not recom-
mended, however, unless found necessary
in order to obtain full stability.

When this tuning unit is connected to
a receiver it constitutes an additional tun-
ing control, of course. However, the tun-
ing of the variometer is not highly critical
and therefore does not complicate the
operation of the receiver to any great ex-
tent. Due to the fact that the variometer
and condenser tune the antenna circuit as
well as the input grid circuit a distinct im-
provement in the sensitivity and selec-
tivity of the receiver should result.

Signal Strength Meter

In the DX Corner last month the ad-
vantages of a good tuning meter to the
DX listener were pointed out and sugges-
tions were given for the installation of a
simple yet highly effective device of this
type on any receiver employing automatic
volume control.

In the arrangement described a milliam-
meter, khaving a range less than the current
flowing in the plate circuit in which it was
installed, was connected in the plate lead
(between the rf. filter and B~ supply)
of any tube controlled by the a.v.c. system.
A low-range meter was emploved in order
that by means of a shunt resistor the range
of the meter could be increased so that full
scale deflection would just be obtained with
no signal tuned in. Any signal tuned in
would cause the meter indicator to back
away from this full scale position, the
stronger the signal the more the meter
would retard.

Where a fixed shunt is used across the
meter there are certain disadvantages in
the case of a.v.c. receivers which have some
means for manually reducing sensitivity.
When adjusted for relatively low sensi-
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tivity the plate current usually drops and
the tuning meter no longer reaches full-
scale deflection (with no signal tuned in).
As a result the retardation caused by a re-
ceived signal is relatively less. Moreover,
for every diiferent adjusiment of the man-
ual scnsitivity control the “no signal”
meter deflection will be different.

A simple way to overcome this difficulty
and to obtain full scale deflection with a
resulting maximum indication for cach sta-
tion tuned in, is to employ a suitable
rheostat as a shunt, in place of the fixed re-
sistor. Then every time the manual sensi-
tivity control is varied the meter rheostat
may be likewisc readjusted to maintain full
scale deflection of the meter. This ar-
rangement also has the advantage that the
meter can be recalibrated to read relative
signal strengths direct by making the right
hand end of the scale zero and numbering
the divisions 1, 2, 3, ctc., from right to left.
Thus on a 20 division meter scale a strong
signal which retards the meter half way
would show a signal strength of 10, onc
which retards it only quarter way would
be read as a signal strength of 3, and so on.

Where the manual sensitivity control
varies sensitivity by altering the bias of
the amplifier {ubes this system will work
out to cxcellent vantage. Where there is
no manual sensitivity control or where
the sensitivity control does not vary the
tube bias, then a fixed shunt across the
tuning meter will be satisfactory.

There is nothing like a good tuning meter
when one desires to try out different an-
tennas or other changes in the installation.
If with the regular antenna a given station
causes the tuning meter to retard say 3
degrees, for instance, and a new antenna is
put up which causes a retardation of 6 or
7 degrees on the same station, it will be
obvious that the new antenna offers a dis-
tinct and worth while improvement over
the old. For such tests the signal from a
local station may he employed—and in fact
is reccommended because the lack of fading
on local stations will insure greater ac-
curacy in the tests. In effect the tuning
meler functions exactly like a highly sensi-
tive vacuum-tube r.f. meter and will de-
tect changes in signal strength which would
be entirely imperceptible to the ear.
Another advantage is that it does not
“jiggle” with modulation as does an output
meter and therefore permits sharply de-
fined and accurate readings. When con-
nected in the plate circuit of an amplifier
tube which is controlled by the a.v.c. sys-
tem, the tuning meter provides an accurate
indicator when realigning the tuned cir-
cuits or making other adjustments. For
this purposc it is more convenient to use
than an output meter because the signal
from a local broadcast station mav be used
for the test signal whereas with an output
meter used as an indicator it is necessary
to use a modulated rf. oscillator in order
to obtain constant modulation and avoid
flickering of the output meter pointer,

KNX Increases Power

Under authority from the Federal Radio
Commission, station KNX, Hollywood,
Calif.,, 1050 kc., increased ils power on
April 27, to 50,000 watts. On its lower
power KNX has been one of the Cali-
fornia stations best received along the At-
lantic scaboard. It will be interesting to
note what improvement results from the
higher power now being emploved.

Antenna Switching

Many owners of all-wave receivers em-
plov doublet antennas, with transposed or
parallel leads but find that better pick-up
from distant broadcast-band stations is ob-
tained with a long antenna of the “inverted
L” type. This was found to be true at
one of the R. N. listening posts and for
convenience a simple switching arrange-

ment was installed which provided an
instant choice of three antenna combina-
tions. The receiver employed had its an-
tenna coil primary insulated from ground
and the switching system was therefore
made to include the ground so that one end
of this coil could be grounded when using
the “L” type antenna.

The switching circuit is shown herewith.
It includes a d.p.d.t. knife switch and a
s.p.s.t. knife switch. The doublet antenna
consisted of a single span of wire, broken
in the center by an insulator. The inner
ends were connected to a transposed lead-
in. The “L” type antenna was approxi-
mately 100 feet long. The switches made
possible the following combinations: (1)
Doublet direct to receiver with switch “A”
up; (2) one side of doublet and ground
with “A” down and “B” up; (3) “L” an-
tenna and ground with “A” and “B” both
down. Thus, in effect, there were two
sizes of “L” antennas and a doublet avail-
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able. The flexibility of this system was
found highly advantageous because at
times the long “L” antenna was found to
be superior to the doublet, even on short
waves. When selectivity was needed in
receiving broadcast-band stations, it was
obtained by using half the doublet, and so
on.

For best results do not have the single
fead from the “L” antenna run close to or
parallel with the leads from the doublet,
because of possible capacity coupling.
However, do not have the two switches
more than a few inches apart or the side
of the doublet which goes to both switches
may pick up undesirable noise and thus
partly ofiset the advantage of the double
lead-in.

DX Broadcast for Alfrican

Listeners

Joseph Stokes of the KDKA DX Club
requests that readers in East Africa be
notified that Station KDKA, 980 kc., Pitts-
burgh, Pa., and its short-wave station
WSXK, will broadcast a special DX pro-
cram for African listeners, especially those
in Mozambique, on Sunday night, July 15.
Transmission will continue for 1 hour, be-
ginning at 11:00 pm. EST, or 6:00
a. m. (Monday morning), South African
Time.

An Effective Ground System

Edgar Weaver, Pittsficld, Ill., has been
experimenting with ground systems and has
cvolved the following as a simple, yet
highly effective one. He used 4 gas pipes,
each 3 fect long and flattened one end of
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each to a wedge shape to facilitate driving
and also to keep the carth out. Then he
drilled a number of small holes in each and
drove them into the earth in a row, spaced
about 1% feet apart. The four were then
connected together by soldering a wire to
cach, then these 4 wires were soldered to
the ground lead to the receiver. The tops
of the pipes were left open and are regu-
larly filled with water which seeps off into
the surrounding carth through the small
holes, keeping it moist at all times.

After completing this ground system re-
ception from 2BL (Australia) was found
to be considerably better than it had been
when using an ordinary single pipe ground.

South Africa

The F. W. Anton Eveleigh Co., licensed
radio dealers, of Port Elizabeth, South
Africa, submit the following as an up-to-
date list of the South African stations:
ZTC Cape Town, 600 kilocycles
ZTD Durban, 723.25 kilocvcles
ZT] Johannesburg, 645 kilocycles
Bloemfontein (rclaying Johannesburg) 806

kilocycles
Pretoria (relaying Johannesburg)

kilocycles

“We are not sure what is the cxact power
of Johannesburg but think it will probably
be 3 or 10 kw. Cape Town is definitely
10 kw. Durban, we believe, is 5 kw.”

WLW Now 500 KW.

According to latest advice WLW, the
Crosley station at Cincinnati, has been
licensed to put the new 500 kw. transmitter
in full time service beginning the evening
of May 2, to replace the 50 kw. transmitter
now in use. All tests of the new transmit-
ter, which has been operating in the carly
morning hours for some months as the
experimental station W8XO, indicate that
the range with the new transmitter greatly
exceeds that of the old one. By the time
this reaches the eyes of readers it is likely
that WLW will have established numerous
records. This will be a good station for
ioreign listeners to shoot at when seasonal
conditions are right again.

The Leading DX State?

Many readers undoubtedly wonder what
part of the United States enjovs the best
DX rcception.  This is probably a point
that will never be definitely settled because
there are too many variable factors in-
volved. Geographical location is only one
of these. The cquipment used and the
ability of the operator are thc other im-
portant considerations. Reports published
in this department during the past few
months indicate that California ranks well
up as a DX’ers Paradise, where numerous
trans-Pacific stations are received with rela-
tive ease, particularly the Japanese sta-
tions. Missouri for no apparent reason
seems to be very much in the running also.
Being in the heart of the U. S. and several
hundred miles from the nearest sizable body
of water, the known advantage of an ecasy
path over water is lacking to a large ex-
tent. Yet C. H. Long of Winston has
verifications from 34 Australian stations,
16 Japanese, 6 New Zcaland, 2 Chinese,
1 Philippine and 2 Hawaiian, not to men-
tion numerous others from Europe and
South America. Undoubtedly Mr. Long’s
success is due, in part at least, to the un-
usually fine DX receiver of his own design
and construction which he employs. Those
who have been following Rapio NEws regu-
larly will remember that this receiver was
described, with full construction data, in a
series of articles running continuously from
March to July, 1933, inclusive.

It would be interesting to have reports
from DX listeners in other states (and
foreign countries as well) who have been
successful in obtaining verifications from

(Continued on page 34)
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3 25 EAJ32 Santander 1560
FRANCE ICELAND EAJ35  Villaneva 1500 :
e TFU Reykiavik 183 17.0 EAJ36  Jatiba 1500
adio-Paris . 182 75.0 : EA]J37 Linares 1500
o Eiffel Tower (Paris) 215 13.0 LATVIA EAJ38  Gerona 1500
Lyons P.T.T. 648 15.0 s 1 EAJ40 Pontevedra 1500
Paris P.T.T. 695 7.0 Riga 583] 150 EAJ45  Senia 1300
Marseilles P.T.T. 749 5.0 asona 1104 20.0 EAJ49  Toledo 1300
LL’ Toulouse P.T.T. 776 2.0 Riga 1510 100 EAJS0  Las Palmas 1500
>aris 827 2.0
codN Strasbourg 859 15.0 LITHUANIA SWEDEN
Toulouse 8935 10.0 LYT Kaunas 135 7.0
Limoges P.T.T, 913 0.5 SBG Motala 216 30.0
goste tl;*‘ansxen (Paris) 959 100.0 LUXEMBURG gg}ﬁ:‘ goslcn d 392 0.6
renoble 968 20.0 stersun 413.5 0.6
Rennes P.T.T. 1040 2.5 e 250N [eon SBD  Sundsvall 501 10,0
Bordeaux P.T.T. 1077 120 NETHERLANDS S IR a5 0223
Radio-Vitus 1110 2.0 - ; o Srockholmy 704 550
Lille P.T.T. ] 1213 5.0 KulZf‘?m 160 7.0 SBB Goteborg 941 10.0
e e 1 30 @ @b K E
Montpellier 330 : . rby 1131 0.
Lyons 1393 28 Bloemendaal 1220 ©.05 ggg ISEslgiilstuna 12410 10_(2)
Beziers 1429 2.0 A 1240 0.4
Radio-Normandic 1456 02 NORWAY Sel Varberg 1240 03
Agen 1436 06 LKO Oslo 253 60.0 SCL Kiruna 1258 0.2
TI\SIc)rdeaux-Sud-OuesL 1492 1.0 %%‘fh Finmark 335 1.0 g%}é %retl)rod 1258 0.2
imes 1492 6.2 K Hamar 519 0.7 anstal 1312 0.25
LKT Trondheim 629 %) SBE Malmo 1312 1.25
GERMANY LKA Aalesund 850 033 o Rorrkoping 1312 0.25
Deutschlandsender Ii%gj gergen 850 1.0 SC%‘ El;fé?fsttyaﬁ 1812 0225
(Konigswusterhausen) " 191 60.0 LKF orsgrund 850 0.7 SCG Halsi u‘]a o 1873 013
Muehlacker (Stuttgart) 574 1000 Ty pcderikstad 563 0.7 SCR Uddevalla 1303 o0
Lﬁﬂﬁfg;})erg _628 60.0 LKS St(zw(zmger }%;g 8‘2 SCS Umea o 139; 825
it 185 1(7)0.0 LEN Notodden 1348 008 SCE Halmstad 1402 0.2
Berlin & 1600 ISR Rjukan 1348 0.15 SCw Ornskoldsvik 1411 0.2
Borlly e o LKK  Christiansand 1357 0.5 SEa Haras g 0.15
Breslau 950 60.0 L SECIES €57 0.1 St Samar oE oz
Heilsherg : D Gavle 1483 0.2
Cassel st 00 POLAND ggg{ Upsala 1492 0.15
S assct 1190 - : {ristineham 1500 0.25
Frankfurt 1195 17.0 Warsaw 214 1200 SShIskLaE 0 .
Freiburg-im-Breisgau 1195 5.0 Wilno 536 16.0 2811{ %%?r%&?rmg o o
’Irx'a_lserslautern 1195 1.5 Katowice 758 12.0 ] i T 2
rier 1195 2.0 Lwow 795 16.0
Gleiwitz 1231 5.0 Poznan 868 16.0 SWITZERLAND
Augsburg 1267 2.0 Cracow 986 2.0 Geneva 401 1.3
ll\Turnberg 1267 20 Lodz 1348 1.7 getromunster 556 60.0
3remen 1330 1.5 EPEEERE 677 25.0
T Flensbure 1330 l_g PORTUGAL %{Onlte Ceneri 1167 15.0
0Bk 7 Hanove ' 1 5 3 ase 1375 0.5
ver 330 1.5 CT1GL  Lisbon 8835 0.15 Berne !3;5 0.5
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TURKEY
- Ankara 200 7.0
Fooa Istanbul 185 5.0
U. S. S R.
RWI1 g Moscow-Comintern 175 500.0
RWI10 Minsk 208 100.0
RW4 Kharkov I 223 20.0
RW53 Leningrad 1 245 100.0
RW3s8 Moscow 11 271 100.0
RWI2 Rostov-on-Don 353 20.0
RWwW24 Smolensk 364 2.0
RW?2 Moscow 111 401 100.0
RW25 Voronej 413.5 10.0
RW79 Murmansk 610 10.0
RW29 Petrozavodsk 618 10.0
RW9 Kiev 722 100.0
RW26 Stalino 776 10.0
RW39 Moscow 1V 832 100.0
R\WS2 Simferopol 8359 10.0
RW30 Dniepropetrovsk 913 4.0
RW410 Gomel| 959 1.2
RWI13 Odessa 968 10.0
RAV67 Oukhita 968 2.0
RWS86 Chernigov 1013 10.0
RwW70 Leningrad II 1040 10.0
RW33 Krasnodar 1050 1.0
R\V57 Tiraspol 1068 10.0
RW75 Vinnitza 1095 10.0
RW20 Kharkov JI 1185 10.0
YUGOSLAVIA

Ljubliana 527 5.0

Belgrad 686 2.5

Zagreb 1086 0.7

Portable Sets

(Continued from page 11)
like occasions. The set is equipped with a
chromium plated airplane type dial with
spot-o-lite tuning, automatic volume con-
trol, and a built-in B eliminator. The fol-
lowing tube cquipment is utilized: one 78

for the r.f. stage, onc 36 as a combined
first detector and oscillator, one 78 for the
ii. amplifier, one 85 for the second detec-
tor and automatic volume control, one 37
for the first audio stage, one 89 {or the
audio driver stage and one 79 in the power
output stage. The receiver case measures
974 inches wide by 73% inches high by 534
inches deep.

Self-Contained Motor Car Set

Announcement is made of the new Detrola
model 6A single-unit superheterodyne auto-
mobile receiver, fcaturing the Elimo-Sup-
pressor filter system which eliminates the
necessity of spark-plug suppressors. A
dust-proof dynamic type speaker is used
and the remote-control unit is of the latest
airplane stvle. The chassis measurements
are 9 inches by 74 inches by 634 inches.
The tubes utilized are as follows: two —78%,
one 6F7, one -75, one —-42 and one -84
type rectifier. The current consumption is
61% amperes.

Holiday Listeners
(Continued from page 9)

these, July and August stood above the
twelve-month average of audience response.
Audience mail is not referred to here as
a yardstick of results—but its stability
throughout the summer is perhaps the most
scientific index of stability in the size of
the audience” William C. Gittinger,
Sales  Manager, Columbia Broadcasting
System,

AND THAT'S
THE LAST SONG |
FOR MY NEW
PICTURE. DID
YOU LIKE IT?

§ THEN IT MAY BE |
YOUR RADIO
TUBES. YOU

NEW ONES.
BETTER HAVE
YOUR OLD
TUBES TESTED.

GET RADIO AT ITS
MICRO-SENSITIVE RCA RADIO TUBES

HERE'S a new thrill in store for you when you re-

place old tubes with these new Micro-Sensitive
RCA Radio Tubes. For true-to-life reception a radio
tube must be sensitive enough to pick up a micro-
scopic electrical impulse—the millionth part of a volt.
RCA Radio Tubes give you “Micro-Sensitive” accu-
racy. Have your dealer test your tubes today. Replace
worn tubes with the only tubes guaranteed by RCA
Radiotron Co.,Inc.,to give these 5 big improvements:

E Quicker Start

& Uniform Volume

oot
INDEED 1 DID.
| WISH THINGS
CAME OVER MY
RADIQ THAT
CLEARLY,

I CERTAINLY

i WILL, I'LL HAVE

EVERYTHING
FIXED IN TIME
TO HEAR YOUR
SPECIAL BROAD-
CAST TOMOR-
ROW NIGHT.

2 Quieter Operation
4 Uniform Performance
3 Every Tube is Matched

www americanradiohistorv-com

| SHOULD. HOW

BEST WITH

WELL, IT
BUT MY SET'S
ONLY ABOUT

TWDO YEARS
OoLD,

OLD IS YOUR
SET?

HOW CLEAR
8ING SOUNDS
NOW—I'M
GLAD | GOT
NEW MICRO-
SENSITIVE RCA
RADIO TUBES
1N TIME.
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RUTH ETTING

BROADCASTING

OHNNY GREEN, the

25-year-old
musical director of the CBS Oldsmo-

bile programs, recently reached new
heights in his sensational career when he
was named musical advisor of the network.
Green, in his new capacity, acts as con-
sultant on musical matters, program build-
ing and talent and idea development. His
appointment still leaves him free to com-
pose music for the stage and talkies.
Green’s composition for hit musical shows
and talkies have made him an outstanding
figure in the amusement world. Just re-
cently, he returned from London where he
composed music for a radio revue presented
by the British Broadcasting Corporation.
On the Oldsmobile series, heard Tuesdays
and Fridays, he is co-featured with Ruth
Etting, popular songstress of stage and
screen.

VER since the inception of talking pic-
tures, there has been a considerable
interchange of talent between radio and the

films. It is true, though, that very few
entertainers score with equal success in
both fields. One of the recent Hollywood

film finds was Alice Fayve, a featured vocal-
ist of Rudy Vallee’s Orchestra. Alice hied
to the talkie colony for a rdle with the
crooner in “George White’s Scandals.” She
clicked so well in the flickers that a long-
term contract was immediately given her.
To all appearances at the time of this
writing, she will be lost to the microphone
for a considerable time, with the possible
exception of guest appearances. But while
losing one vocalist to the talkies, radio
reclaimed another of its former stars who
had “gone Hollvwood.” Sylvia Froos is
the girl who, after completing her réle in
the musical film “Stand Up and Cheer,”

BABE RUTH

ALICE FAYE

BACKSTAGE

n

Samuel Kaufman

came back to the CBS where she iz heard
Wednesdays.

HE mad comedy antics of Groucho

and Chico Marx—two of the famed
Four Marx Brothers—are once again
coming over the airlanes. The new series
is presented on CBS Sunday nights by the
American 0Qil Company. Groucho and
Chico established a huge radio following
during their NBC series of a year ago and
radio fans anxiously awaited their return
to the microphone. At the start of the
CBS series, the comic pair refused to broad-
cast before a visible audience, but the series
was soon moved to the stage of the Colum-
bia Radio Playhouse where the programs
now take the air before several hundred
invited guests. Freddy Martin’s Orchestra
supplies the musical background to the
funsters’ mad and fast capers.

HEN John McCormack, noted Irish

tenor, sailed for Africa early in the
Spring, John Charles Thomas, distinguished
American baritone, was chosen as the new
star of the Vince program heard Wednes-
days over NBC. Thomas was born in a
small Pennsylvania town, the son of a
Methodist minister. After winning a schol-
arship at a Baltimore conservatory, he
launched his career in the field of light
opera. Stardom came soon, but Thomas
abandoned the Broadway stage for a con-
cert and opera career. His popularity

SYLVIA FROOS

RIGHT:
JOHNNY GREEN

CHICO MARX
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JOHN CHARLES THOMAS

soared to new heights in the classical fields.
He has sung in all important musical cen-
ters of the world and has been featured
with the Royal Opera of Brussels, the
Covent Garden Opera of London, and the
San Francisco, Philadelphia, Chicago Civic
and Metropolitan Opera Companies.

BABE RUTH, the Home Run King, is
now in the ranks of regular radio en-
tertainers. The idol of the younger gen-
eration is starred on NBC in a Monday,
Wednesday and Friday series under the
sponsorship of the Quaker QOats Company.
On the series, Babe tells boys some of his
batting pointers and participates in drama-
tization of his own career. Each broad-
casting night, after Babe’s workout with
the New York Yankees is over, he hies to
the studio of the local NBC station to pre-
pare his program.

ENXY ROSS, popular vocal star of the
Maxwell House Show Boat Hour,
recently returned to the Radio City studios
after a brief Hollywood talkie sojourn to
find a new contract awaiting him. In addi-
tion to the Thursday night presentation,
the General Foods Corporation decided to
present a Wednesday ‘“‘matinee” of the
Show Boat feature. Both series are heard
over extensive NBC hook-ups. It is our
belief that there will be a growing trend
towards presenting such davtime encores of
popular evening features.

ILLIAN ROTH, erstwhile singing star of
talking pictures, has heeded the call

of the microphone and is co-starred with
Edward Nell, Jr., baritone, on the new pro-
grams sponsored by the R. L. Watkins
Company on CBS Monday nights. A high-

LEFT:
LANNY ROSS

GROUCHO MARX
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light of the new series is the presence of
the Ohman and Arden Orchestra supply-
ing the musical background. Ohman and
Arden, long famous as an NBC piano team,
have a splendid musical organization which,
we believe, will greatly enhance their radio
following.

Summer - Radio
(Continued from page 7)

number of new types of automotive radio
cquipment that can be used both on land
and sea, for mobile purposes. Another
article gives the results of a remarkably
complete survey, recently made, of sum-
mer radio conditions. Still another article
points out the newest types of all-wave
equipment. A careful perusal of this issue
will bring to light many opportunities
awaiting the alert serviceman and dealer
during this holiday period. If there is any
additional information you require regard-
ing this equipment, drop us a letter and
we will see to it that the information is
furnished to you.

2-Stage Preselector
(Continued from page 26)

receiver was also a superheterodyne of high
quality and it had one r.f. stage. In this
receiver a tuning meter has been installed
in such a way that it is possible to get
some idea of the signal strength. The
improvement obtained through the use of
the preselector was definitely indicated by
the meter.

There is no rcason why this preselector
could not be used with any short-wave
receiver—or broadcast receiver. There are
coils available for the broadcast band and
DX hunters should derive considerable
benefit irom it. Actual tests have not been
made of this feature, however, as the
broadcast-band coils were not available at
the time of the Rapio NEews tests. The

drawers available cover the following
bands:
Drawer 1: 350 to 550 meters;

Drawer A: 90 to 200 meters;

Drawer C: 29-61 meters;
Drawer 2: 200 to 350 meters;
Drawer B: 60 to 90 mcters;
Drawer D: 14 to 31 meters.

List of Parts

C1, C2—2-gang
mmid.

C3, Ca—double 8 mid.
denser, 200 volts

C35—.5 mid. by-pass condenser, 200 volts

C6, C7—.1 mifd. by-pass condensers, 200
volts

C8—.001 mid. mica condenser

L1, L2—set of Postal drawer-coils (14 to
200 meters)

L3—20-henry filter choke

L4—7 mh. r.f. choke

R1—volume control,
switch

R2-—300-ohm resistor, 1 watt

R3-—290-ohm line resistance cord

S2—rotary switch

1 Postal drawer-coil socket

1 Postal front panel, engraved

1 drilled metal sub-base

1 crystal-finished cabinet with rubber {cet,
size 8% inches by 10 inches by 6 inches

1 large knob

2 small knobs

3 6-prong sockets

Acrial and ground binding post

Two-foot shielded cable

Screws and hardware

Aeroplane dial

variable condenser, 140

electrolytic con-

12,000 ohms, with

% | CATALOGS,IT MUST BE
HARD FOR YOU TO

< )| DECIDE FROM WHICH

O '\ To BUY !

? WITH ALL THESE RADICW

VKOH NO’THEY MAY COPY
WHOLESALE RADIO
SERVICE'S CATALOG , ¢

BUT, THEY CAN'T EQUAL
WHOLESALES PRICES,

SERVICE, QUALITY AND ) 2~
RELIABILITY / J

Here is a catalog timed to the minute!
Geared to the season! It’s not an ordi-
nary catalog for it concentrates on those
Radio Specialties that sell fastest during
the summer months!

Most companies issue one, or at most two
catalogs per year. Thus in these very
catalogs you’ll ind merchandise which
has been out-moded, out-distanced by
the latest developments in the fast mov-
ing world of radio.

Wholesale Radio Service Co. alone keeps
stride with the times by issuing 4 Big
Bargain Books each yeari Why buy from
a catalog which is 6 tc 11 months old
when Radio Headquarters gives you the
latest, newest developments? In 1934 we
have already issued catalogs 55A, B and
C. Now comes Summer Supplement 55D

HEADQUARTERS FOR
P.A. and MARINE RADIO

Here we have every type of P.A. Equipment;
portable or permanent systems operating from
regular line voltage, Marine or auto generators pl

m

or from batteries. We have a system for any
kind of job . .. for vacht clubs to serve mem- re
bers in many ways, for announcing or paging
systems, for regattas. Let us help you to se-
lect the righ! system for your requirements.

Motor boats, sail boats—cven canoes and row
boats can be easily and economically equipped
with radio by adapting our low priced auto and
battery radios to this purpose. Here at Radio
Headquarters you can fill your every radio re-
quirement at Lowest Wholesale prices.

L L T T

simple, non-technical language.
Profusely illustrated showing Lafayvette Am-

throughout.
with prospects who will sell themselves after

their business.
only partially covers publication cost.

paCked from cover to cover with timely,
seasonable merchandise.

You'll find portable AC-DC sets, portable
phono-radioc combinations, portable
S.W., sets, portable P.A., a whole section
on Auto Radios and Accessorles Marine
Radio and equipment; S.W. kits for those
who wish to build during their leisure
time this summer. All this in addition
to an amazing arrayof replacement parts,
sets, kits, tubes and accessories from the
largest stock in the world!

This great book is the last word!. Our
catalogs 55A, B and C have brought you
the latest 1nnovat10ns as they have ap~
peared. Now this new 55D brings you
right up to the minute. Together they
constitute an Encyclopedia of 1934
Radio Bargains . .. at America’s Lowest
Wholesale Prices!

NEW BOOK ON SOUND

Worth hundreds of dollars to you because it
tells the entire story of SOUND

Its Funda-
entals and Methods of Apphcwr_mn in

ifiers, complete systems, etc. LIST PRICES
Get several copies; leave them

ading of the many advantages of P.A. in
Price is 25¢ per copy which | §imits s |

LY R A I DN R S DY R I RN RS W NN N N ER BN W DY B AN
Wholesale Radio Service Co.,

100 Sixth Ave., Dept. N-74

New York, N. Y.

O Send me your newcxt catalog 55D.

01 enclose .__.______ for . _______ copies of SOUND.
Send me data on [ \‘larme P.A. O Marine Radio as

described in attached letter.

OLESALE RADIO SE|

100

sixth Avenue, New Y

' New Branch
219 entral Avenu

rk NY

, Newark, N.J.

Learn Quickly at Home — Get Real SPEED
It's easy. fascinating. to become a good op with the
New MASTER TELEPLEX Code Teacher to help
you. Only instrument ever produced which records
your sending in visible dots and dashes—then sends
back to you. “Also sends practice work, recorded by an
expert. at any speed you want. Thou=and= agree this
method is surest, qmeke=t~hae taught more ops in

past few years than all other * systems combined.

Used by U. 8. Army, Navy, A. T.' & T., R. C. A., and

others. We furnish Complete Comso lend you

\/Iastex Teleplex, give you personal instruction with a
Y-BACK

GUAR ANTEE. Low

cost. Send today for
booklet R.N. 19; no
obligation; post card qg T8
will do. X,
TELEPLEX COMPANY
76 Cortland St.
New York, N. Y.

FREE BOOK
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ANTENNA

SSURES

stronger, clear-
er signals, with less
noise, on broadcast
and short - waves. M
Fasily erected. Kit includes doublet
antenna, all wire, accessories and in-
structions. $3.75 list. Write Decpt,

RN-7 for helpful radio data.

BIRNBACH RADIO CO,, inc.
New York City

145 Hudson Street,
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THE TECHNICAL REVIEW

Joseprr CALCATERRA

Perpetual  Trouble-Shooter’s
Volume IV, by John F. Rider. Published
by John F. Rider, 1934. This manual
hardly needs any introduction to the ser-
viceman. For the benefit of the novice, let
us say that this series of volumes is in-
tended to give diagrams and service data
on all broadcast receivers manufactured in
the United States since the beginning of
creation. The fourth volume includes those
receivers which have appeared since the
publication of Volume III. It contains
over 1000 pages of diagrams of the latest
radio receivers such as the all-wave sets,
compacts, automobile sets with built-in
eliminators and service instruments. The
information is more complete than in the
previous volume, since it now includes resis-
tor and capacity data on all diagrams and
voltages on most of them. Moreover,
many diagrams include complete instruc-
tion for alignment and hints for installation.

The circuits shown are reproduced from
the data supplied by manufacturers; they
have not been redrawn in order to con-
form to a uniform standard. This has the
advantage that errors in copyving are
avoided. The volume is accompanied by
an index which lists all the diagrams in all
four volumes and indicates on what pages
they can be found. There is also a special
section devoted to the explanation of the
latest complicated circuits ifor a.v.c., de-
layed a.v.c, noise suppression, automatic
tone control, the use of the pentagrid tube
and reflex circuits. Diagrams of actual
commercial apparatus are given to clarify
the text. Whether you are looking for data
on the International “Kadette” two-tuber,
or on the Philco 16 all-wave receiver, the
Trouble-Shooter’s Manual contains it.

The Physics of Electron Tubes, by L. R.
Koller; First Edition. McGraw-Hill Book
Co, 1934. This is the latest volume of
the International series in physics, edited
by Mr. F. K. Richtmyer. It is intended to
treat the fundamental physical phenomena
involved in the operation of electron tubes.
The text is devoted entircly to the insides
of the tubes and does not discuss any of
the circuits that are employed with it. A
ereat part of the book deals with the theory
of electron emission; the liberation of elec-
trons by heat, light, impact, intense electric
fields or X-rays. Thus the subject is not
restricted to the so-called “vacuum tubes,”
but includes photoelectric cells of the emis-
sive, conductive and voltaic type, gaseous
discharge tubes, etc.

Although the text is written from the
standpoint of the physicist, there is con-
siderable information that will be useful to
the avcrage radio engineer or experi-
menter. For instance, formulas are given
which show how much total emission can
be expected from a filament of a given

Manual,

length, diameter and material at a given
temperature. There are many useful tables
showing the characteristics of various ele-
ments. Readers who are interested in
learning something more regarding the con-
struction and properties of vacuum tubes
would do well to study -carefully Dr.
Koller’s book.

Who's Who in Broadcasting, edited by
Sydney A. Mosley; First Year. Sir Isaac
Pitmans & Sons, 1933. A collection of
short biographies of the leading personali-
ties behind the microphone in Great Britain
It is an alphabetically arranged list of per-
sons who have performed before the mi-
crophones of the B. B. C. and includes
most of the well-known singers, musicians,
actors, announcers, etc.

Auto-Radio Installation and Servicing;
compiled and published by Hvegrade Syl-
vania Corporation. Servicemen and engi-
neers who are occupied with work on auto-
mobile radio sets will certainly appreciate
the labor of Sylvania engineers in compil-
ing the various tables. This book, which
is available for free distribution to service-
men, contains valuable pointers on the in-
stallation of radio sets of automobiles. It
includes a table of all makes of automo-
biles showing which terminal of the igni-
tion system is grounded in their models
for the last five years. There is another
table which lists all makes of cars, giving
data regarding built-in aerials in the top.
There is another table of all automobile
receivers, indicating the intermediate fre-
quencies of the superheterodynes and the
types of tubes employed in each. Then
there are tables of characteristics of all
tubes suitable for use in automobile sets.
The text discusses the problems of sup-
pressing ignition noise, installing antennas,
etc, and also devotes several pages to
typical troubles encountered in wvarious
makes of cars and radio sets.

Wide-Band, Open-wire System, by H. S.
Hamilton; Electrical Engineering, April,
1934. This article contains a description
of a new open wire circuit used for pro-
gram transmission between San Francisco
and Chicago. Various Circuits and test
results are shown.

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

League of Nations Wireless Station, by
G. F. Van Dissel. This paper outlines the
plan of operation of the League of Nations
Radio Station, gives a statement of its pur-
pose, the procedure for its administrative
control and a description of the equipment
emploved.

The Testing of Frequency Monitors for
the Federal Radio Commission, by W. D.
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George. The Radio Commission has speci-
fied that frequency monitors for use in
broadcast stations for checking their car-
rier frequencies be of a specifically ap-
proved type. This paper outlines the essen-
tial features which must be incorporated
in such {requency monitors to meet the
requirements of the Federal Radio Com-
mission and gives a general description of
the monitors tested and the test procedure.

High Frequency Models in Antenna In-
vestigations, by G. H. Brown and Ronold
King. This paper points out the feasibility
of small scale analogy, by the use of
models, to study radio transmission prob-
lems.

Propagation of High-Frequency Currents
in Ground Return Circuits, by W. H. Wise.
This paper shows how the electric field
parallel to a ground circuit can be calcu-
lated without assuming that the frequency
is so low that polarization currents in the
ground circuit may be neglected.

Review of Contemporary
Literature

Auditory Perspective, by W. B. Snow.
Bell Laboratories Record, March 1934.
This paper describes a series of experi-
ments made to determine whether the
effect of binaural reproduction could be
obtained for a large audience without the
costly features of individual earphones and
wiring.

Auditorium Acoustics, by E. H. Bedell.
Bell Laboratories Record, March 1934. The
factors of auditorium acoustics and con-
trols for volume, tone and signalling re-
quired to obtain most satisfactory results
in auditory perspective systems are de-
scribed in this paper.

Loudspeaker and Microphone, by A. L.
Thuras. Bell Laboratories Record, March
1934. This paper describes the problems
arising from the standpoint of equipment
characteristics required to produce satis-
factory auditory perspective reproduction
and outlines the methods used in solving
such problems in the design of satisfac-
tory equipment and circuits.

Long Distance Transmission, by R. E.
Crane. Bell Laboratories Record, March
1934, This article points out the severe
requirements placed on transmission sys-
tems by auditory perspective systems and
describes circuits and methods used to fll
such requirements.

Noiseless Recording, by W. A. MacNair.
Bell Laboratories Record, March 1934.
This paper explains the methods used to
produce Western Electric “noiseless” sound-
on-film recording so that sounds ordinarily
masked by background noise can be repro-
duced satisfactorily.

Gaseous Discharge Television Lamps, by
H. J. Brown. Proceedings of the Radio
Club of America, March 1934. As a re-
sult of the investigations described in this
articie, the author concludes that crater
lamps of conventional design are entirely
satisfactory for television systems employ-
ing 120 lines per frame and 25 pictures per
second.

Resistance Attenuators for Radio-Fre-
quency Use, by Malcolm Ferris. Proceed-
ings of the Radio Club of America, March
1934. This paper describes the factors
which must be considered in the design of
resistance attenuators for use in signal gen-
erators and similar apparatus.

Some Applications of an A.C. Valve
Bridge, by M. Reed. The Wireless Engi-
neer and Experimental Wireless, April 1934.
This article describes a method of using a
valve bridge with a.c. supply for the solu-
tion of problems involving modulation, de-
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tection of continuous wave signals and
amplification and measurement of impulse
signals.

Stability of Resistance-Coupled Ampli-
feers, by W. Baggally. The Wireless Engi-
ncer and Experimental Wireless, April,
1934.  In this article, a method of de-
termining the conditions for stability of a
resistance-coupled amplifier are described
so that simple decoupling methods involv-
ing the use of a condenser and resistance
circuit in the plate circuit can be employed
to eliminate instability.

Inductance of Solenoids in Cwylindrical
Screen Boxes, by W. G. Hayman. The
Wireless Engineer and Experimental Wire-
less, April 1934. A formula is given in this
paper for the direct determination of the
number of turns required for a given
solenoid, and simple corrections which en-
able it to be applied to the case of screencd
coils.

The Measurement of Small Inductance,
by Robert F. Field. The General Radio
Experimenter, March 1934. This article
points out the efiect of three sources of
errors—sliding zero balance, variable in-
ductance of the added resistor, and energy
factors of the bridge arms due to paralicl
capacitance—in causing inaccuracies in the
measurement of small inductances.

Constant-Inductance Resistors, by Robert
F. Ficld. The General Radio Experimenter,
March 1934, A variable decade resistor
consisting of an arrangement of resistor
and inductance scctions so arranged that
the inductance remains costant through the

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 News 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
down in this column. Be sure
to print vour name and address
plainly, in pencil, and mail the
coupon to the Rapio Nrws Free
Technical Booklet Service. Stocks
of these booklets are kept on hand
and will be sent to vou 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 pennv
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, rf.
transformers, sockets, shields and miscel-
laneous parts for broadcast and short-
wave receivers, and transmitting variable
condensers.

4. A 15 to 200-Meter Superheterodyne.
Outstanding features of the Hammarlund-
Roberts  high-frequency Superheterodyne
designed especially for commercial opera-

complete range of resistance values is de-
scribed in this article.

Slow- Motion Movies with an Ordinary
Motion-Picture Camera, by John D. Craw-
ford. The General Radio Experimenter,
March 1934. A method of taking slow mo-
tion pictures with an ordinary motion pic-
ture camera, by using a properly adjusted
stroboscopic light is described in this article.

Twenty Years of Amateur Radio. QST,
May 1934. A record of the history and
achievements of the American Radio Relay
League is contained in this article which
traces the beginnings and development of
the A. R. R. L.

Radio Legislation Before Congress. Elec-
tronics, April 1934. This article lists, and
comments on, the various measures affect-
ing radio which are up before Congress
and their probable effects on radio trans-
mission and reception.

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 instructive ma-
terial appearing in contemporary maga-
zines and reports. These publications may
be consulted at most of the larger public
libraries or copies may be ordered direct
from the publishers of the magaszines nien-
tioned.

Rapio Nrws cannot undertake to supply
copies of these articles. They are NOT in-
cluded in the Rapio News Free Technical
Booklet Service.

tors for laboratory, newspaper, police, air-
port and steamship use.

5. 4 1934 Volume Countrol, and Resistor
Catalog. Complete data on standard and
replacement volume controls, adjustable re-
sistors, vitreous wire-wound fixed resistors,
voltage dividers, precision wire-wound non-
inductive resistors, high-quality attenuators,
center-tapped filament resistors, power (50-
watt) rheostats and other Electrad resistor
specialtics.

6. Line Voltage Control. Characteristics
and uses of a voltage regulator and chart
showing the correct Amperite recommended
by set manufactures for their receivers.
Also tells how to improve your customers’
sets and make a profit besides.

7. Rich Rewards in Radio. Interesting
information on the growth of radio and
the opportunities existing in the field of
radio manufacturing, radio servicing, broad-
casting, talking pictures, television, public-
address systems and commercial station
operation on land and seca, for men who
arc trained to fill the many jobs created
by the radio and allied industrics. The
book also contains detailed information on
the complete home-study courses in radio
and allied subjects offered by the National
Radio Institute.

9. Resistor Catalogue. Specifications of
the International Resistance Co. 1934 line
of metallized, wire-wound and precision
wire-wound resistors, motor-radio suppres-
sors, handy servicemen’s kits, technical
data on the building of servicemen’s test
equipment.

16. RWA Standard Resistor Color-Code
Chart and Meter Conversion Data. A
handy postcard-size color-code chart de-
signed by the Lynch Mig. Co. to simplify
the job of identifying the resistance values
of resistors used in most of the standard
receivers.

25. Noise-Reducing Antenna  Systems.
Two tyvpes of noise-reducing systems per-
fected by the Lynch Mig. Co. for both

(Continued on page 61)
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Nothin’ wrong with this hoy.
If you ask us he’s a tough
hombre . . . he ought to be . . .
for he was “Baptized with
Fire” at 2700 degrees and he’s
vibration proof, heat proof and
moisture proof.

On that next replacement job
try a CENTRALAB FIXED
RESISTOR and note the dif-
ference. Good business, too . . .
for the customer won’t be com-
ing back with a
squawk.

At your jobber. . ..

Centrala
RESISTORS

Central Radio Laboratories, Milwaukee
' Cabie Address: CENTRALARB

j\very Radio Service Men
should beamembaref the

O nsionse of Radio Service e

S

=

NEW 1934
RADIG and
SHORT-YWAVE
TREATISE

108 Pages
100 Hook-Ups
1500 Illustrations

Not Just Another Catalog

Every time a pew edition of our Radio and Short-Wave
Treatise comes off the press it is an important event. Com-~
pletely revised and enlarged, this new 1934 edition con-
taing 108 solid pages of uscful radio informstion, disgrams,
illustrations, radio kinks and real live radio merchandise.
It contains more valuable radio information—more real live
‘“meat’’—than many text books on the subject. PARTIAL
LIST OF CONTENTS, Fundamental Principles of Radio for
the Beginner, Chapter 2—Fundamental Circuits and Uses
of New Tubes—Revamping Six_Volt Battery Sets for Two
Volt Tubes—Public Address Systems—How to Build Short Wave Trans-
mitters and Receivers—Up to_Date Tube Chart and Socket Connections,
ete. cte. WRITE TODA%AEnclose 5e(ooin or U.S. Stamps) for postage
Please print your name¥and address clearly.

RADIO TRADING COMPANY
95 HUDSON ST. NEW YORK

Rapio News ror Jury, 1934

THE SERVICE BENCH

ZEH Bouck

THEREFRIGERATOR SIDE-
LINE STEPS OUT!

HE Service Bench for January 1934

pointed out the increasing possibilities

of refrigerators—sales and service—as
a side-line to the radio service business.
Our anticipation of a gala refrigerator year
is corroborated in a recent statement by
E. G. Biechler, President of Frigidaire,
“The best information we can gather, based
on investigations inside and outside of our
industry, leads me to believe that 1934 will
be an outstanding year in the history of
electric refrigeration.”

And the time of the year is propitious!
Ice cubes in tall glasses are tinkling way
up at the peak of the curve! Also it is
now easier than ever before for the radio
serviceman to contact a good refrigeration
line through his radio associations, due to
the fact that so many radio manufacturers
have taken on the refrigerator business—
General Motors, Majestic, Stewart-Warner,
General Electric, Grunow—etc. The small-
town or urban serviceman who has any
sort of a representative franchise, on radios
made by one of these companies, should
experience little difficulty in effecting ar-
rangements to peddle their refrigerators
also. Displays and a genuine sales cam-
paign will contribute much to the success
of this side-line. As H. W. Newell, Vice
President in Charge of Sales with Frigid-
aire, points out we are in a shopping era,
and, “The public is reading advertisements,
looking at displays and opening its doors
to direct-selling men, in an efiort to learn
the full facts and make the wisest choice.”

In reference to—

Refrigerator Troubles

—Mr. W. 0. Slaughter, of the Radio
Service Company, Hammond, La., writes
as follows:

“I operate a radio and refrigeration
service shop and find that in the summer
the old income can be revived by refrigera-
tion service. I have had factory training
with the Frigidaire and Kelvinator com-
panies. The point is that their machines
are the type which can be and usually are
serviced on the spot—rather than return-
ing the refrigerating units to the factory.
Naturally, we are more interested in the
refrigerators that offer genuine service jobs.

“Both Frigidaire and Kelvinator employ
the same refrigerant, SO, (sulphur dioxide).
The servicing of these machines therefore
follows the same general lines. Other re-
frigerators—a few—use methyl chloride

www-americanradiohistorv com

and iso butane. These have somewhat dif-
ferent characteristics, which can be dis-
cussed later if you are really interested.
(We sure are!—Service Editor.)

“The radio serviceman should familiarize
himself with the theoretical aspects of me-
chanical refrigeration. This is a specialized
field, and haphazard attempts at servicing
should be shunned. For example, I am
somewhat dubious concerning the methods
suggested by Arthur Crosley in the Jan-
uary Service Bench for reducing vibration
by adding counter-weights to the compres-
sor flywheel.

“This may work in isolated instances,
but it is ten-to-one that this trouble de-
veloped after the machine had been in
operation for a period of time—indicating
that the real trouble is less obvious, be-
cause it was not present when the re-
frigerator was new. (We agree in part.
But we know of cases when the trouble
was undoubtedly inherent in the refriger-
ator, but was not originally apparent, due
to general tightness. As the bearings loos-
ened up with age and service, the vibration
was permitted to build up until it de-
veloped into an annoying thump.—Service
Editor.)

“The cause of excessive vibration is
usually due to high head or back pressure,
or lack of oil in the compressor body.
The high head pressure is caused by air
entering the system on the suction or low
side; and lack of oil by the gradual work-
ing out of it into the freezing coil or
boiler, and failing to return. This is par-
ticularly true in many of the small ‘house-
hold’ models, but occasionally happens in
even the largest types.

“Where vibration and noise is caused by
lack of oil, and if it is only the first or
second time it has happened, the remedy
for another yvear is merely the addition of
about one-half pint of special, high-vis-
cosity oil. This is introduced into the
compressor body on the low or suction-
valve side, care being taken not to permit
the entering of air, which will cause high-
head pressure, bad freezing, constant run-
ning, and maybe a stalled motor.”

It will be observed that Mr. Slaughter
reiterates the seasonal attractiveness of
the refrigerator business. To take full ad-
vantage of this, a clientele should be cir-
cularized in pretty much the same manner
of radio service letters pointing out the
desirability of having the radio put into
first class condition for the summer season
or some special radio event. The follow-
ing letter is typical, and may be readily
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adapted to your own requirements in mat-
ter of approach, methods of charging, ctc.:

My dear Mr. : Do you realize that
your refrigerator has been working away
for vou dav and night for a longer period
of time than you would expect of almost
any other modern convenience—from your
radio to your auto. And with warm
wealher definitely upon us an even greater
burden will be placed on the muachine for
months to come. Would it not be worth
while to have your refrigerator checked
over NOW-—for a few cents—and prevent
a failure when you need it most—and
which might very well run into consider-
able money?

Perhaps you have noticed that, of late,
it requires more frequent defrosting? Or
is noisy? Or runs much more constantly
than it did when first purchased? Has
your cream soured, by any chance, for the
first  time since vou have had the re-
frigerator? Are your electric light bills
wunusuully high?

All these things are symptomatic of
troubles which can be quickly and easily
eliminated, without interruption of service,
and the savings actually effected in lowered
electrical consumption will probably more
than cover the cost of servicing.

Our charges for inspection and adjust-
ment are nominal;, and where actual re-
pairs are rvequired the cost will be the
lowest cousistent with reliable work by ve-
frigeration experts.

Yours Sincerely——

The Air Cell and the Rural
Serviceman

We have a letter from Le Roy Schmidt,
of the Schmidt Radio Service, Binford,
N. Dak., anent the Service Bench for March
1934, in which we discussed the air-cell
receiver and the serviceman. Mr. Schmidt
admits the service possibilities-——but as far
as sales are concerned he feels that the
rural or small town serviceman is out of
luck. As he points out the mail-order
house can undersell the individual service-
man any time.

Against this competition, the serviceman
has only one argument. Buy f{rom him
pay a little more perhaps—and at lcast vou
have someone right on hand to come back
at in case of trouble!

Another way the rural serviceman can
compete with the mail order house on air-
cell receivers—and herein, we believe is his
real gravy—is in the renovating of old-type
battery <ets. This may be done, either for
he owners, or on sets that have been
traded in. In the latter case thev may be

N T X c3 i 'C'BATT+
L S o Lﬂllh{l‘;'_?

8- ' SCREEN
5}

maximum tube and battery life will be
realized. Of course a fixed resistor (not
of the ballast type) can be used, and the
value calculated, by Ohm’s law, as the
resistance necessary to drop from 2.6 volts
—the potential of a new air-cell battery—
to the optimum operating voltage of 2.2.
The tubes are operated in parallel, so it is
merely necessary to add the filament cur-
rents of all tubes to determine the total
current—or I. The voltage, E, is obviously
4 wvolts (2.6 volts—2.2 wvolts). Then
R=E/I. However, as this may give a
fractional ohmage, rather troublcsome to
obtain, the rheostat method, as outlined
above, will usually be easier.

2. Eliminate the dial-light. This will
often draw more current than all the tubes
put together. (A .06 ampere pilot light is
available if the customer insists and the
tubes leave a sufficient margin of current.)

3. Be sure to replace with the correct
tvpe of 2 volt tubes. All triodes should be
replaced with 30s (excepting power tubes).
Screen-grid circuits employing 22s or 24s
take a type 32. The variable-mu tube, 34,
is substituted for similar tubes. Type 31 is
a power amplifying tube for Class A cir-
cuits—singly or in push-pull. Type 19 is
emploved in Class B power amplifiers, and
the 33 is a power amplifying pentode.
Total I should not exceed 600 ma.

4. Remember that the tubes in the 2-
volt series are of the filament-cathode tvpe.
There are no heaters (with the exception
of type 15). All cathodes will therefore
be common, and only one grid bias can be
secured by the IR drop from ground to
cathode. This will generally be a variable
bias and part of the volume-control svs-
tem. Any additional biases required must
be supplied by a “C” battery connected be-
tween the negative leg of the filament and
the grid return. One “C” battery of course,
can be tapped to supply as many different
biases to as many different tubes as de-
sired. This idea is illustrated in the ab-
breviated circuit, Figurc 1. Note that no
grid return, unaffected by the common bias
(usually part of the volume control sys-
tem, as intimated) can be grounded—i.c.,
connected to a rotor of the tuning con-
denser, unless isolated rotors are used.
Condenser C3, which completes the radio-
frequency circuit L2-C2, must be relatively
large, so that the two circuits, L.1-C1 and
L2-C2, will gang—in other words, tune as
if the lower side of L2 were grounded.

5. Make sure that the resistor network
is altered if necessary, to eliminate any
shunt or “bleeder” resistors across any
portion of the piate voltage.

6. In case of antiquated receivers, it
will be desirable to modernize the audio-
frequency system by arranging for push-
pull with good transformers.

Air-Cell Conversion

The following contributions from the
field supplement the general points on re-

iy TO POWER
VARIABLE BIAS PART TUBE GRID<
OF VOL.CONTROL RETURN

FIG. 4

resold, for a very good profit, at low prices.

In effecting such modernization, keep the
following points in mind:

1. No adjustable rheostats should be
used. Any rheostat on the set should be
removed and mounied behind the panel.
It is wired in a circuit common to all tubes.
This should be adjusted, with a new aircell,
so that the voltage across any socket is
exactly 2.2 volts. At this adjustment, the

IST.R.F
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FIG.2

building sets for air-cell operation: “There

are hundreds of the early battery type
Atwater Kent receivers still going strong
especially in the rural sections of the coun-
try. I have changed many of these re-
ceivers over to air-cell operation and have
(Continued on page 64)
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FOR STABILITY
AND SHARPER TUNING

Wherever vou may be located

and espe-

cially where there are wide humidity
changes or in the tropics—the standard
NATIONAL Air Dielectric Condeuser

Tuned Iuntermediate Frequency Transformer
will give you greater stability and sharper
1.1, Tuning. Special features .include: Al
peaking adjustments accessible at all times
at top of shield, self-locking rotors, lsolan-
tite insulation, new type of Litz-wound coils
450 to 550 K.C. tuning range (also 175 K.C.
Model), Non-Resonant Aluminum Rotor and
Stator Plates, standard mounting. List

Price (subject to iscount of
40% when purchased through an $5 00
authorized distributor), ecach.... -

Send coupon below for new Catalogue No. 220.
Air Dielectric Condenser Tuned

I.F. TRANSFORMER

NATIONAL COMPANY, Inc.,
® MALDEN, MASSACHUSETTS.
MR

Gentlemen : 1
Please send me your new catalogue No.
220. 1 enclose 6¢ to cover mailing costs.
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Are yeou shy
any copies of Rider Manuals ?

There now are four Volumes.
These are

Volume 1 $7.50
Volume 11 6.50
Volume II1 7.50
Volume IV 7.50
These four volumes total about

4000 pages of the most valuable
service data. If you are going to
make money servicing then get
Rider’s Manuals. . . . They are just
as important as your service equip-
ment.

Special Notice

Volume I will be out of print
soon. After the present edition
is exhausted, this volume will not
be reprinted. . . . This is an im-
portant volume because receivers
up to 1931 are in this manual.

Tube Index

Have you the Modern Tube In-
dex? . .. It is a handy thing around
the shop. Full specifications on all
tubes now in use—including the
latest. . ... ... .... Price 25 cents

Rider’s Specialized Auto Manual
350 pages  $3.50

All manuals sold with a
Money Back Guarantee.

22 John F. Rider
>= 1440 Broadway, New York City

—= e
4 =
N

AT 3¢ Gua rarT

Eow BPri

Ingenious design . . . wise choice of materials .. . .
large demand . . . mass production . . . low price
consistent with high quality—that’s the story of
KENYON All Purpose Amplifier Components.
} Unapproachable for overall quality in material
of this price range. Uniform appearance. Silver-
finished cases. Ideal for radio reccivers and
public address systems when price and quality
count.

Complete line—input and output, class A
and Bj; mixing-matching transformers; power
and filament transformers; stepdown trans-
formers: filter reactors.

EREE CALATO(

Sent on request written on your busi-
ness letterhead. Describes complete
line of KENYON radio and clectronie pur-
pose transformers. Also presents latest
amplifier and power pack circuits utiliz-
ing latest tube types.

KenyonTransformerCo..ine.

IRA  122-124 Cypress Ave.
= New York City

WF DO OUR PART
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RADIO PHYSICS COURSE

ALFrRED A. GHIRARDI®

Lesson 31

Mutual Induction

HE electromagnetic induction due to

two independent electric circuits re-

acting upon each other, is called
mutual-induciion (see Figure 1). The pre-
vious examples of the induction of voltage
in the secondary winding of a transformer
due to the current flowing through the pri-
mary Is an excellent illustration of mutual-
induction. Parallel conductors carrying in-
dependent alternating currents react upon
each other by reason of the mutual induc-
tive influence between them. Mutual in-
duction between wires in radio transmitters,
and in radio receivers, is often the cause of
howling, hum, etc., and certain steps may
be taken to prevent this.

It is not necessary to again go into a
detailed study of the actions taking place
during mutual-induction, as this has al-
ready been covered during our study of the
transformer. It should be remembered that
induced voltage is produced in the second-
ary circuit whenever current in the primary
starts fo flow, ceases to flow, changes its
rate of flow, or changes its direction of
flow. The intensity of the induced voltage
depends upon, and is proportional to, the
rate at which current changes take place
in the primary. The higher the frequency,
the more rapid is the change of current,
and so the greater will be the induced volt-

applying the right-hand rule to find the
directions of the fields in each case, remem-
bering that the right-hand rule refers to the
direction of the current flow—which is
opposite to the direction of the electron
flow.

Self-induction can be easily understood
by comparing it with the case of mutual-
induction explained above. If a coil is con-
nected to a source of alternating current a
stream of electrons flows along from one
turn to the next. The action between any
two turns is the same as if they were two
separate coils. As the stream of electrons
flow through say the top turn of the coil,
they set up a magnetic force which tends
to push all the electrons along in the other
portion of the coil, that is, tend to increase
the current.

Two coils may be placed with reference
to each other so that a part of the electro-
magnetic field of one coil passes or cuts
through the conductors forming the other
coil. Then there is a mutual inductive
effect between the coils and they are said
to be coupled. The closer together the coils
are, the greater are the number of lines of
force due to the primary current that link
with the turns of the secondary, and the
closer or tighter the coupling is said to be.
Also the better the permeability of the
magnetic circuit, the better is the coupling.

The induced voltage across the secondary
of such a two-coil arrangement depends
upon the sizes of both coils, their relative
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Figure 1.
buck each other or aid each other.

Inductors may be connected and placed so their magnetic fields either
The total inductance depends upon the

connections and the spacing and placing of the coils

age. The greater the amplitude, or rise and
fall, of current in the primary with a given
frequency, the greater is its rate of change,
and the higher will be its induced voltage.
The primary and secondary circuits may be
simply straight wires near each other,
solenoid colils, etc.

From the point of view of the electron
theory, the effects of mutual-induction may
be explained simply. Electrons are flowing
around the primary winding when current
is sent through. While this stream of elec-
trons is increasing, it causes electrons in the
secondary to flow around in the direction
opposite to those in the primary. The
secondary eclectron streams by their move-
ment, produce magnetic forces which exert
a backward push on those in the primary,
and try to stop their flow. If the primary
circuit is opened, the stream of electrons
in the primary comes to rest, and those in
the secondary reverse their direction of flow
and tend to make the electrons in the sec-
ondary keep on moving. Whatever change
takes place in the stream of electrons in
the primary, the electrons in the secondary
oppose the change by means of the mag-
netic forces set up by their motion. The
student should check up these forces by

*Radio Technical Pub. Co. Publishers, Radio
Physics Course.
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positions and distance apart, the permeabil-
ity of the magnetic circuit, and the rate of
change of the primary current. All of these
physical factors, except the rate of change
of the primary current, are collectively
called the mutual inductance (M) of the
circuit. The larger the coils are, the closer
they are to each other, and the more nearly
their axes coincide, the greater is their
mutual inductance M. Since the mutual
inductance possible between two coils is
affected by so many variable things, and
since the design of radio apparatus is
almost entirely tied up with mutual in-
ductances and variations thereof, it is im-
portant that we study this subject in detail.

In many applications, inductors are con-
nected in series, and are also placed near
each other so that magnetic coupling exists
between them. The inductance of a coil
depends, among other factors, upon the
square of the number of turns of wire of
which it is composed. Doubling the number
of turns makes the inductance 4 times as
large, etc. Suppose we have two coils,
built exactly alike, as shown in (A) of
Figure 1, and having the same inductance.
If they are connected together in series but
kept apart to prevent magnetic interaction,
the total inductance will simply be equal
to the sum of the two. However, if they

(Continued on page 60)
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MASTERPIECE II alone possesses all
of the advanced features absolutely
necessary, not simply to GET foreign
stations, but to bring them in with real
entertainment quality, loud and clear,
day in and day out, under any and all
weather and location conditions.

Here Are a Few of Them

Tuned r.f. stage on broadcast and all
short wave bands increases volume,
eliminates noise and repeat spot inter-
ference found on other all-wave receiv-
ers. MASTERPIECE 11, alone, of all
custom built receivers gives you this
absolutely essential feature.

Band spread tuning dial, on which
short wave stations almost impossible
to find on all other sets are spread out
even more than broadcast band sta-
tions. No other custom built set has this
feature which often makes the differ-
ence between clearly hearing for-
eigners and entirely missing them.

Three dual air tuned i.f. am-
plifier stages giving more sensi-
tivity and selectivity than other
receivers....and giving it perma-
nently, irrespective of climate.

McMURDO

3352 N. Paulina Street,

~f-

S ILVER,

No other all-wave receiver gives you
this priceless feature.

Automatic volume control that really
eliminates fading and holds all stations,
weak or strong alike, at same volume.

Beat oscillator for easy finding of
short wave stations and code reception.
Here again is the difference between
getting and missing foreign short wave
stations.

New tone control system that for the
first time lets you set tone just as you
want it, and that actually suppresses
noise with no loss of intelligibility on
weak stations. No other radio has this
feature.

All latest type tubes, sensitivity
better than 34 microvolt absolute,
selectivity absolute 9 kc., fidelity any-
thing you want, or flat from 30 to 4000
cycles, 17 watts undistorted power out-
put, giant dynamic speaker actually
used in latest theatre sound installa-
tions, complete polished chro-
mium shielding ... in fact, every-
thing you can imagine as necessary
to absolutely consistent world wide
i short wave and unbeatable broad-

ot/ cast band reception you'll find
o4

S

only in MASTERPIECE II.

iNC.

Chicago, lllinois

45

Send in the coupon for the complete story
of the finest all-wave receiver ever con-

lﬁ DAY TRIA ceived by the mind of man . . . . aradio

so good it can be offered to you on an iron clad guarantee of ten days
free trial in your own home . ., your money refunded iminediately if
vou want it. Don’t delay, for the best short wave reception season of
the vear (warm weather) is here now.

McMurdo Silver N. Paulina t,

Chicago, U. S. A
Send me full technical information on Masterpiece I1.

Subscribbe Now-—And Save Foney!

If you haven’t a subscription for RADIO NEWS—or your subscription is
up for renewal—take advantage of these special subscription offers!

The 5-month offer saves vou 25¢, as five issues purchased at the newsstand
would cost $1.25. The unusual 24-month offer presents a tremendous saving!

And, by subscribing now, yvou get a copy of the new SHORT-WAVE HAND-
This profusely illustrated, 136-page book gives

BOOK absolutely frce!

the fundamentals of short-wave communication—tuning data—construc-
tional details on reccivers—notes on manufactured apparatus—antenna,
ground and noise-control systems—world-wide station lists—instructions for
learning the code—amateur transmitter data—and ultra-short-wave infor-

mation.

Take advantage of our special offer today!
aren’t reading RADIO NEWS at present, do them a favor—Ilet them look
They’ll probably want to subseribe too!

thru this issue.

And, if some of your

Badio News

Radio News, Dept. 347, 222 W, 39th St., New York, N. Y,

Enclose find $... .. ..

|

!

} forvTcrd my copy of the SHORT-WAVE HANDBOOK. {Canada $1.50 for 7 issues, $4 for
i 24 issues—Foreign $1.50 for 7 issues, $5 for 24 issues).
|
|
!

Put me down for the next

|
........ issuses of RADIO NEWS and :
|
|
|

Special Offers:
5 issnes of RADIO NEWS
for $1i
ar

2.4 issues of RADIO NEWS
for 83

And This Book FREE!?

friends

Published by
RadioNews

www americanradiohistorv com
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Two-

Purpose
VOLUME CORTROLS

SED with or without power-
' l switch. Standard end cover and

switch assembly are instantly
interchangeable without disconnecting
terminals. Long ALUMINTUM shaft
—easy-to-~cut.
Great time and labor saver in replace-
ment work.

Only five types needed to service 799
standard receiver models.

FREE

Vest-Pocket
Volume
Control

Guide

Ask for
Your
Copy

Write
Dept. RN-7

175 Varick St. New York

or New
Catalog

. "@éﬁh»d&g mbjgune&@qss
as oldfashioned now as
anordinary vadio arrial

Whether you have a broadcast, short
wave, cutomobile or oll-wave re-
coiver, you can get clearer, moro |
b realistic, noise-free radio reception |
by the use of the |
N } X 7D YN " |
ANTENNA SYSTEM ey
1

Unconditionally gucoronteed to out.

perform any other kind of cerial or

so-called aerial eliminator, or money
refunded without question.

Write TODAY for Full Dotalls
Remember-
No Radio Can Be Better Than:its Aerlql

| ARTHUR H. 1Y) 227 Fulon 5t New York; N. Y

ENGHNEERING,

broadcasting, aviation and police radio, servieing,
marine radie telegraphy and telephonv Morse teleg-
raphy and railway accounting taught thoroughly. Dn-
gineering course of nine months” duration equivalent to
three years of colleze radio work. School established
1874. All expenses low. Catalog free.

Dodge’s Institute, Oak St., Valparaise, Indiana

1934

Rapio News ror JuLry,

WITH THE EXPERIMENTERS

GORDON

TaAvyLOR

Auto Radio Power

Radio experimenters have developed all
sorts of uses for old Ford spark coils and
generators. Thus far nobody has devel-
oped them to a point where they will put
the cat out at night and wind the clock—
but they have been made to do almost
everything else under the sun.

Now comes a book which gives detailed
instructions for converting the ordinary
Ford generator, both Model A and Model

T, into a 110-volt a.c. generator, a 32- or
110-volt d.c. generator, or a 110-volt d.c.,
32-volt d.c. or 110-volt a.c. motor. As
generators, these revamped units, when
driven from the fan belt pulley of an auto-
mobile engine, will provide between 100
and 200 watts at 110 volts ac., or 100
watts at 110 volts d.c. If desired, these
generators can be driven from any other
source such as a separate small gas engine
rated at 74 horse power.

The book, “Auto Power,” bv S. W.
Duncan, provides complete instructions
for the revamping process and states that
the complete job of changing the standard
Ford generator to one providing 110 volts
a.c. costs not more than $1.00. The book
also provides instructions for rebuilding
the Dodge and Delco generators and gives
practical test information which enables the
constructor to check his work to avoid
broken-down insulation, shorted turns or
other defects during the revamping process.

In view of the fact that generators of
these types can be obtained for almost
nothing from any automobile junk yard
and, when rewound in accordance with the
instructions given, will provide plenty of
power for operation of standard a.c. re-
ceivers or sound systems in an automobile,
there is no question but that many experi-
menters will be interested in this book.
The editor of this department will be glad
to provide the publisher’s name.

wavwW-americanradiohistorv-com

Installing an Interstation Noise
Suppressor System

Radio receivers equipped with intersta-
tion noise suppression generally employ a
separate tube and the grid bias action of
this tube is controlled by the automatic
volume control circuit of the receiver in
such a way as to block the audio amplifier
when the signal strength fades to a pre-
determined minimum.

This system, of course, is successful but
the circuit is complex and not easily in-
stalled in a receiver. Also, it requires an
extra tube with the necessary additional
operating voltages.

The system as used by the writer is
simple and easy to install. It can be used
in all Wunderlich and —55 type tube circuits
in which the triode section is diode biased
and where the manual volume control is
installed in the audio amplifier. As can be
seen in the diagram, a variable resistor is
connected in the cathode lead of the de-
tector circuit and it is by-passed by the
1 mid. condenser. The plate current of
the detector tube causes a voltage drop
through this resistor which results in a
negative bias being placed on the diode
plates or the dual grids as the case may be.

The receiver is tuned to a point between
stations, where the noise is loudest and the
rheostat is turned until the bias on the
diode plates is greater than the voltage

40,000 OHMS

generated by the noise. This stops recti-
fication and therefore detection and the set
will be silent.
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As soon as the receiver is tuned to a
station which provides a signal input to
the diode which is greater than the diode
bias, then rectilication takes place. This
results in an increased bias on the grid of
the triode and a decrease in the current
flowing through the cathode resistor.

If the receiver is tuned to a station that
fades in and out of the noisc level, recep-
tion will be choppy, due to the set going
silent as the signal enters the noise level.
This is common to ali interstation noise
suppression systems.

The distortion introduced by operating
the tube in this fashion is very small at
normal inputs. It incrcases near the cut-
off point but is no worse than in other sys-
tems in which the grid of the audio tube
may be driven negative enough to operate
the tube as a bias detector instead of as a
distortionless amplitier.

Morrrs Lanpav,
Wilkes-Barre, Pa.

Stabilizing a Push-Pull Parallel
Amplifier

In 2 30-watt Class A prime amplifier that
I have constructed and in a similar high-
power amplifier built here at the college,
there was considerable difficulty with
motorboating. The output power stage
of both amplifiers used 2A3 type tubes in
parallel push-pull.  The trouble persisted
when the input tubes were removed from
their sockets and even when the grids of

R.F. CHOKE OR
RESISTOR

4 i 1A
C-60V.  R.F. CHOKE OR B+
FIXED BIAS  RESISTOR 300 V.
SUPPLY
all the 2A3’s were connected to an ex-

ternal 62 volt C bias battery.

The remedy for this condition is very
simple. Put a small radio-frequency choke
or a resistor of about 5 ohms bhetween the
plates of the tubes in parallel. This totally
climinates any instability. Using a resistor
of less than 5 ohms, the amplifier would
pop on loud signals.

Gorpox ROCERS,
Clemson College, S. C.

Home-Made Record Gauge

In broadcast and public-address recorded
programs it is often necessarv to play only
a part of the phonograph record or tran-

L
A'Q
A _PICK-UP

STRAP IRON
<47 BRACKET

‘SCALE

POINTER

INDICATOR
_-="%< VANE OR
A POINTER

scription, as, for instance, in dramatic

sketches where music is superimposed on

the broadcast program. This is a tricky
(Continued on page 63)

EnGINEERING LiEa

New logging dial simplifies tuning! Supere
powerful circuit, employing latest tubes.
Modified band spread. Wave-change switch
efiminates plug-in coils. Four band tuning
range for easy station separation. Micro-
vernier tuning dial, 18 to | ratio, and a host
of other advanced engineering refinements.
CHICAGO RADIO APPARATUS CO.
415 S. Dearborn St., Dept. 17, Chicago, IIl,

sHip — CHAMPIONSH]P PERFORMANCE

1
§
: ceiver, with 10-day Free Trial plan.
|
i

47

brings you
the sensational

without giving up your present broad-
cast receiver. Foreign broadcasters,
aviation, police, and amateurs all
come in better than with expensive
all-wave receivers!

You can enjoy long distance short-
wave reception the year 'round. The
SKYRIDER is a self-contained short-
wave receiver, complete with built-in
power-pack and dynamic speaker.
Priced amazingly low for a limited
time. Write today.

Send for FREE
booklet today!

3
rChicago Radio Apparatus Co. ]
Dept. 17, 415 S. Dearborn St., Chicago, lll. §
1
§
§
i

Please send the FREE Hallicrafters Book com-

pletely describing the SKYRIDER Short-Wave Re-

Name

Announcing NEW

AMERTRAR
SilGor Transformers
and Reactors
for

Audio Circuits
Filter Circuits
Power Circuits

in
Public Address Systems, Audio
Amplifiers,

moderately priced, liberally de-
signed and capable of doing a
real job in the fields where their
use is suggested—they are not
small replacement units in a
fancy mounting. Audio types
give good performance over the
range of 50 to 8000 cycles; filter
units give rated inductance at
full rated d.c. load; and power
transformers have good regula-
tion and will deliver rated volt-
age continuously at full load and
with a temperature rise not ex-
ceeding 55° C.

Send for Bulletin No. 1017
describing the most up-to-the-
minute line of moderately priced
audio parts—the AmerTran Sil-
Cor line; also Bulletin 1001B
describing AmerTran De Luxe
audio parts.

American Transformer Company
178 Emmet St. Newark, N. J.

Radio Receivers, i
and Amateur Transmitters
AmerTran SilCor Audio Parts are b

www americanradiohistorv com

MATHEMATIC
the key to all s
technical success /o

made plain
in these books

Help your advancement in
technical or sclentifie work.
Learn mathematics. Palmer's
course makes it easy to master N
the essentials. Shows how to use them
your daily work. Over 216,000 copies sold.

A Self-Instruction Course for
Practical Men

study course
available

falr?er's simple, step-by-step Covers:
reatment carries you f{rom T

first essentials to working QE&TE}E&L\TIC
knowledge of all mathema- AGFOMF'[‘;{Y
tical methods. Even makes TR]GONOMETRY
clear the practical use of CALCULUS
calculus.  Course based on with tical
Palmer’s  vears of trade ,ppni;at?o'nc:
school teaching; gives thou- s
sands of exercises and prob- 5 Sent for
lems with answers based on N xlx\‘dm'"“];’"
every-day questions practical s° ﬁnl\e;ly ity
men brought to him for solu- m‘:,ym;,nts g
tion.

Study at Home; Pay As You Go

A few minutes a day will give you practical command of
this important subject. See entire course without sending
a cent in advance. Pay only $1.00 in 10 days and $2.00
monthly for three months if you keep the books. If vou
have ever felt the lack of a working knowledge of prac.
tical mathematics, send tne coupon at once and 0ok over
the Palmer Course.

McGRAW-HILL ON-APPROVAL COUPON
McGraw-Hill Book Co., Inc., 330 W. 42nd St., N, Y. C. i

Send me the Palmer Pragtioal Muthematics and Caleulus Home Studs
Course (2 volumey) for 10 days' examination on approval. Tn 10 days

[ will send 1.0, plus few conts postage and delivery, und $2.00 |
monthly for 3 months, or return books postpaid. (We puy Dostaze
on orders ted by r of first instali t.)

GG T ———

City and State .

Position

H]
g

COMDANY & came ettt e it ea e e et e e e e i RN-7-34

B e e ]
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24 Years of
CONDENSER
LEADERSHIP

HE basic refinements which made

Hammarlund Condensers the

first choice of radio pioneers,
still make the new models the unchal-
lenged preference of today’s leaders.
There 1s a Hammarlund Condenser
for every receiving and transmitting
need—single, dual, double-spaced and
“band-spread” tuning—all so moder-
ately priced there is no excuse for
“economizing” on condensers of lesser
prestige.

Write Dept. RN7 tor Complete

1934 Catalog

HAMMARLUND MFG. CO.

424-438 West 33rd Street New York

P RECISION

PRODUCTS.

_Hemmariund

COLLEGE

ODEGREE IN 2 YEARS

Radio

Engineering
Complete Radio En-
gineering course in
96 weeks. Bachelox
of Science Degree.
Radio (television,
talking pictures and
the vast electronic
— v I gk field) offers unusual
opportunities for trained radio engi-
neers. Courses also in Civil, Electrical,
Mechanical, Chemical, Aeronautical,
Architectural Engineering; Business
Administration and Accounting. Low
tuition, low living costs. World famous
for technical two-year courses. Those
who lack high school may make up work.
Students from all parts of theworld. Lo-
cated in picturesque hill and lake region
of northern Indiana. Enter September,
January, March and June. Write for
catalog. 1674 College Ave., Angola, Ind.

110 VOLT A C POWER

FROM AUTO
GENERATORS

This unusual book, complete
with drawings and illustra-
tions, tells vou how to easily
s change ‘Ford. Chevrolet, or
Dodge generators. and Droduce 32 to 110 volts,
A C or D C. Gives power for radio testing, shop
tool operation, foodlights, ete. Price only §1.
AUTOPOWER, Dept. P, 410 §. Hoyne Ave., Chicago

TRI-STATE

SEE

Rapio News ror Jury, 1934

LATEST RADIO PATENTS

Bex J. CHrROMY*

1,912,755, HUM REDUCTION IN AL-
TERNATING CURRENT RECEIV-
ERS. Rexne A. Brapen, Merchantville,
N. J., assignor to Radio Corporation of

America, a Corporation of Dclaware.
Filed Feb. 19, 1930. Serial No. 429,483.
20 Claims.

1. An electric system comprising an elec-
tron discharge device having a thermionic
cathode, an input circuit and an output

J

S = INPUT == o
N .,
y.
_ﬁ
=
LOAD

——

=5}

[
%

circuit, a source of alternating current con-
nected to the cathode for supplying heat-
ing current thereto, a path of adjustable
impedance in shunt to the source, a con-
nection from said circuits to a predeter-
mined electrical point en said path and a
second path of variable impedance con-
nected to said point for controlling the
electrical value of said point.

1,914,887. WIRELESS TELEGRAPH
AND TELEPHONE AERIAL. CHarLES
Samuer FraxkiiN, London, England,

"RECEIVING QR
TRANSMITTING
APPARATUS

assignor to Radio Corporation of
America, a Corporation of Delaware.
Original application filed Sept. 22, 1926,
Serial No. 136,908, and in Great Britain

*Patent Attorney, Washington, D. C.

wWwWw- americanradiohistorv com

Oct. 7, 1925. Divided and this applica-
tion filed Dec. 14, 1932. Serial No. 647,-
108. 7 Claims.

1. A directional aerial system compris-
ing a plurality of aerials wherein radiation
is suppressed from every alternate half
wavelength, whereby each aerial has alter-
nate radiating and substantially non-
radiating sections, and means for serially
connecting the aerials together in pairs at
their extreme radiating sections.

1,907,425, PIEZO-ELECTRIC RESO-
NATOR. Warren A. Marrisox, Maple-
wood, N. J., assignor to Bell Telephone
Laboratories, Incorporated, New York,
N. Y, a Corporation of New York. Filed
Dec. 19, 1928. Serial No. 327,017. 11
Claims.

/’7/,

3. A quartz crystal piezo-electric reso-
nator cut parallel to its electrical and op-
tical axes and having its dimensions so
related that it has a very small temperature
coefficient.

1,916,843. HIGH FREQUENCY TRANS-
MITTER. WitarLM LANGEWIESCHE,
Berlin-Tempelhof, Germany, assignor of

fifty per cent to Radio Patents Corpora-

tion, New York, N. Y. Filed Sept. 20,

1930, Serial No. 483,241, and in Germany

Sept. 21, 1929. 9 Claims.

1. In combination with a telephone trans-
mitter, a master oscillator generating high

frequency currents, a power amplifying
tube controlied by said master oscillator, a
modulating tube having its filament in-
serted in the output circuit of said master
oscillator to be heated by said high fre-
quency current and having its anode con-
nected to the cathode of said power ampli-
fyving tube and a high frequency shunt be-
tween the cathode and anode of said modu-
lating tube.
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1,918,977. SYNCHRONOUS MOTOR.
WARREN A, Marrison, Maplewood, N. J.,
assignor to Bell Telephone Laboratories,
Incorporated, New York, N. Y, a Cor-
poration of New York. Filed June 6,

7 Claims.

1930. Serial No. 459,580.

3. In combination, a space discharge de-
vice, an output circuit therefor, a synchron-
ous motor and a condenser connected in
the output circuit of said device, and a
direct current meter connected in shunt to
said condenser.

1,916,586. ELECTROLYTIC DEVICE.
Prestox RoBinson and Joserir L. Cor-
Lins, North Adams, Mass., assignors to
Sprague Specialties Co., North Adams,
Mass., a Corporation of Massachusetts.
Filed May 8, 1931. Serial No. 536,072.
21 Claims.

9. In the manufacture of electrolytic de-
vices with aluminum electrodes and hav-
ing an electrolyte with a pH between 4
and 8, the process which comprises form-
ing the electrode in an eclectrolyte, main-
taining the electrolyte at a substantially
constant pH during the whole formation
process and assembling the electrode into
a condenser having an clectrolyte of lower
pH than the forming electrolyte.

15th Anniversary
(Continued from page 13)

With the publication of the March, 1931,
issuc of Rapro NEws, editorship was as-
signed to Laurence M. Cockaday, formerly
technical editor of the New York Herald
Tribune and one of the founders and edi-
tors of Popular Radio magazine, as well
as The Wireless Age (founded in 1912). In
1932 Rapio NEws acquired a leading con-
temporary, Radio Call Book Magazine and
the Technical Review, and merged the two
publications in the December issue. In
October 1933 the complete title of the
magazine became Rapio NEWS AND THE
Suort \WAVE, due to growing interest in the
higher frequencies for broadcasting, and a
larger share of cach issue was given over
to short-wave information.

The magazine is published by Teck Pub-
lications Inc., Washington and South Ave-
nues, Dunellen, New Jersey, with editorial
and ecxecutive oftices at 222 West 39th
Street, New York City. The officers are
Lee Ellmaker, President and Treasurer,
Abner Germann, Secretary. The editorial
staff is: Laurence M. Cockaday, editor;
S. Gordon Taylor, Managing Editor; John
M. Borst and William C. Dorf, Technical
Editors; Howard S. Pearse, Associate Edi-
tor; Samuel Kaufman, Broadcast Editor;
Joseph F. Odenbach, Art Editor.

Rapio NEews starts its 16th year with
greetings to its readers, with great hopes
for the future of the radio industry and
with a promise of added helpfulness and
service to the whole radio industry.

As An Introductory Offer You Can Now
Have 110 Volts A. C. In your Car or Motor

Boat for as Little as $9.50
EASY TO INSTALL—NO DRAIN ON BATTERY

HOW TO ORDER

Remittance in full or a 25% deposit required.
Do unot send Cash unless registered. A Money
Order will insure prompt shipment. A check
will delay shipment. Units will be shipped by
Railway Express, charges Collect. Terms of
Sale: Net/Cash, F.O.B. New York City. All
units fully guaranteed against factory defects.
This offer is limited. Act now!

THE POWERACK CO., 3611 FOURTEENTH AVE., BROOKLYN, N. Y.

Operates from fan belt and draws
no current from car or boat battery.
Delivers 110 Volts for Camp Light-
ing, Radio Receivers, Speech Am-
plifiers, Neon Signs, Spot Lights,
LElectrical Appliances. For the
Camper, Doctor, Tourist, Towing
Car or Motor Boat. POWERACK
delivers the same electric current as
vou have in your home. Use your
home radio. either A.C. or A.C.-D.C.
POWERACK is noiseless, rug-
gedly constructed and needs no
care or upkeep.

put: ccmmnesmmwa Special 39-50
Model

23—100 w
output ......... S;Litxisl $1 3-50

Comes complete, ready for installa-
tion with Mounting Base, BX
Cables, Outlet Box, Output Rheo-
stat and full operating instructions.
Shipping weight: Model 21, 29 lbs. ;
Model 23, 35 Ibs.

Model 21—350 watts out-

5 Tube A.C.-D.C.
PORTABLE SUPERHETERODYNE

The first renl Portable radio. A 5-tube Universal compnet snner-
heterodyne with 5-inch dynsmic speaker built into an attractive
water proof Dulont Fabrikoid covered carrying cuse with removable
front cover (il ion AhOwa cover rem: d).

Works on either AC or DC. 110-120 Volts, 50 or 60 eycles. Five
Iatest type tubes. Attachment cord uwid antenna are supplied and
fit into tho rear compartment.

5 latest type tubes. including 2525 Reetifier and 43 ont
Tunen from 530 to 1750 K. C.  Fxtended Wave-Length r
cefves Polica Alurma and Canadian stations within frequency range.
Works with indoor antenna: no ground, Heatless elinwsin,  Antenna
built in nnd aupplied with set.  Kiloeyele ealibruted dial.

Made in Black or Brown. mpnet size—only 934’ x 7357 x 6"

with cover. Waighs ahout 73¢ I $1 9-75

Price. complete with tubes and built in nerial
cpovit.
plux tranaportation

send moncy order, or 25% balunce
C.0.D.
Write for Bulletin **R*’ describing this and other
Portable receivers

EASTON COIL COMPANY, Inc.

22-19 Wilbur Ave., Long Island City, N. Y., U.S.A.
PUBLIC ADDRESS
RIBBON

‘:Byw
MICROPHONE

Completely assembled and lab-
oratory tested. Made to meet
the exaeting requirements of
Public Address work. Not af-
fected by humidity changes.
Fully encased in attractive
housing and supplied with
coupling transformer and rub-
ber covered cable. Frequency
response: 60 to 10,000 C.P.S.

Dealers write for discounts
MODE and Bulletin Series A
20 West 22nd St.

P,
Bruno Laboratories New Vori.™.¥:

www americanradiohistorv com

Amperite Model RA. Easiest way to
improve any public address system.
Remarkably life-like. Flat response
over entire audible range. Directional
qua_hty eliminates acoustical feed back.
Write for Bulletin RA.

Assembled. list orice $25.00. Kit, $15.00

E

Professional in quality.  Life-like.
Special diaphragm stretched so that
resonant point is far above audible
range. Write for Bulletin C

Assembled, list price $10.00. Kit. $5.00

A new series of Amperites. Automati
cally regulates filaments of tubes.
Enables 2 volt set to operate on air cell,
storage battery, dry cell. etc. Write
for Bulletin.2V.

;Q-A;PERI TE @_rporarion %AW YORK.

THORDARSON 150 ma. dble. 20 h. Choke. In
crackle finish ean, with screw terminals. Special. $6.10
THORDARSON 210 Power Transformer. 2—7l:V_ al

216 amp. windings. 3V at 7 amps

at 140 ma. Only a few

L}
POTTER I*aper Condensers. 2 mid. 1,000V. \While
theY 138U, - - smemsssosorisesosmgsen @i ons $
NEWARIC heavy duty 15W 210 Tubes. Real bar-
DN, wmses S b dibioidh b « £ 5ia Bk s & 5p a6 5§ vinie g cr WO .10

NEWARK ELECTRIC COMPANY
226 W. Madison St. Dept. RN Chicago, llinois
A Large Stock of Standard Lines on Hand at all Times.
Write for Complete Bargain Catalogue. A Complete Line
of RCA-DeForest Transmitting Tubes Carried in Stock.
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SPEAKING /

Mr. E. 1L Rietzke, President of CREL farmer
chicf instructor at Naval Research Laboratory,
and today sn outstanding figure in the Radio
vrofession.

“You’ll Learn More in One Year

at Our Residence School....
than you will 1n a lifetime of ordinary work’’

CRELl is endorsed by leading Radio men as the
‘MOST THOROUGH One Year Course in Ad-
vanced Practical Radio Engineering.

Students prepar-
ing to study the
wave form. of
modulated trans-
mitter output.
The Oscillograph
is one of the most
important pieces
of equipment in
the CREI labora-

tories.

The Residence School in Washington, offers the am-
bitious man the quickest and best way to enter Radio
Engineering. To work in our complete laboratories
with medern working equipment under famous in-
structo-s is a privilege that no other schools offer.

THREE COURSES OF STUDY

One Year Residence Course—
Home Study Plan (based on prac-
tical, tangible work)—and Com-
bination Home Study-Residence
Course. Details on request.

% FREE ILLUSTRATED BOOKLET %
Mailed on Request

GAPITOL RADIO ENGINEERING INST.

14th and Park Road -- Washington, D. C.
Dept. R. N. 7

A SHORY WAVE KIT
THAT REALLY IS

Here is 2 one-tube Short Wave receiver to astonish
and thrill you! A thing of beauty. Nothing un-
sightly. Everything hidden away in a beautifui
bakelite cabinet. But beauty is not its only claim
to fame, for it incorporates a simplified "circuit,
easy to wire, high efficiency, ease of tuning }ind
amazing performance. Brings in real S.W. reception,
airplane calls, ships at sea, etc. Uses type 30 tube.

Licensed under RCA and Hazeltine patents. Anyone
with no experience can assemible it in a few minutes.
Complete kit of parts, including cabinet and four
: > 6-prong, 3 winding coils cov-
i ering waye lengths from 16-200
. meters. List Price, $9.95.
Dealers, Amateurs, Ixperi-
menters! Your jobber or fa-
vorite M O. House can
supply you at 40% oﬂ’ss.97
or net
1f not write o8 and we will see that
vou are snpplied-

DSend me one complete kit
of parts for the Mascot
one-tube 8. W. Receiver.
Send me name of nearest ICA
jobber who can supply me.

Learn the Wireless
CODE at Home

Any one dan do ft in the shortest possible
time and with the lenst expense with the
Imstructograph Code Teacher. . . . Provides
convenient practice at any speed. . . . No
experience 18 necessary. . . . Instructions ac-
compunying Inatructograph guide you every
step of the way. ... Failure impossible. . .
Thousunds of successful students. . . Terms.
$2 per month. ., . Send posteard
NOW for full details. . .. No oblieation.

INSTRUGTOGRAPH 60.,  DeptNR.J
912 Lakeside Place, Chicago, i,
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7P V\HE short-wave hams are enthusiastic

over the news that the World’s Fair

at Chicago, which will be revived this
year, will permit their exhibition of short-
wave apparatus at the Travel and Trans-
port building and amateurs will again be
on hand to transmit any messages free to
any part of the world to friends of fair
sightseers. This again will keep the hams
on their toes for practical purposes and
give the laymen a break.

By the way, speaking of amateurs, the
heading this month is a photograph of the
amateur radio station of Miss N. Corry of
Walton Heath, Surrey, England, with the
call letters GZYL. She not only passed the
Post Office tests and built all the apparatus
herself but has communicated with ama-
teurs in 56 foreign countries, including 30
in Australia and New Zealand.

Commercial and short-wave operators
will be receiving some real competition
from ordinary short-wave listeners. These
persons who have been keeping the ‘“‘wee
sma” hours searching for elusive distant
reception via the megacycle freqs have de-
veloped a real liking for code instruction
because of the code they occasionally hear
coming through the phones from ’planes
and ships. They eventually might turn out
to be darn good key men also, and when
that happens look to the old laurels, me
bhoys.

Brother Stevens, who is key man out at
NTY, the radio-compass station situated on
Fire Island, N. Y, writes in the complaint
that operators on ships during the terrific
weather we had during the winter were not
fair, insisting on QTE’s and cluttering up
the air so that he couldn’t break through
them. . .. if they will only listen on 800
before blasting out with a spk or ki-pwr
ICW, they will get much quicker answers
to their requests for bearings. On many
occasions, especially on busy days, there
are as many as ten ships all trying to work
NJY at the same time. Or some op will
blast in and ask for a QTE while we are
taking a bearing on another station. This
balls up the works and makes it necessarv
to take the bearing all over again. Lots of
times I get disgusted trying to straighten
out the jam and getting the ships to wait
their turn. When they continue calling,
after I have told them to wait, I simply
park my feet on the desk until they are
all tired out trying to drown out the others
and then I begin to work with them. I
realize their OM is pushing them, but they
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will get much faster service if they co-
operate and listen first.”

The IBEW and the ARTA are at ham-
mer-and-tongs again and ye Ed (for one)
believes that there cannot be any help for
the middleman, the op, unless there is har-
mony in the home. These organizations
are the only two dedicated to the better-
ment of conditions for radiomen, whether
they be ship operators, aircraft men, or
broadcast ops. Unless these outfits patch
up their petty differences, there will never
be any succor for the operator who, it
seems, cannot be organized without the
entrance of selfish motives. If things con-
tinue in this manner, there is no doubt but
that ops will just depend on their own
mitiative to barter and bargain for indi-
vidual rights and pay!

Some months ago, this column published
the statement that Mr. Hoyt Haddock had
represented the broadcast operators at the
Washington code hearing, based on the
statements made by Mr. Haddock to ve
Ed. He also showed him the minutes of
the meeting, which stated that he had been
there, and which contained various other
statements pertinent to the fact that Had-
dock had represented himself to be a repre-
sentative of the operators. In the Februarv
issue of the IBEW Bulletin a statement
appears in which it seems that Mr. Had-
dock did not act as a duly authorized
representative of the ops. It states that
“. . . He (Mr. Haddock) was then asked
if he had any authority for representing
radio-broadcasting technicians and he was
unable to produce a single authorization.
He said there were some Baltimore ops in
the audience and they would appear in
behalf of ARTA if the deputy administra-
tor would call on them. These men ducked
out on Mr. Haddock and refused to make
any appearance. This left Mr. Haddock
without consideration by the administra-
tion.” Therefore, what does it all mean?
Who is representing whom and if so, why?
Are the operators being considered in all
this controversy? If they cannot get to-
gether as to who shall represent whom,
could not the two organizations merge, so
that the op will be taken care of and not
permit petty strife to burn up all the effort
and confidence that has been built up in
the past? We only hope that something
can be done where the white dove of peace
will be flying over the main ship, the
operator, and leave him with the feeling
that something is being done for him by
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those who leave the human element equa-
tion out of organization. i

Cheering news was brought to the desk
when it was learned that a request by the
Administrator for Broadcast hearings,
which was sent to the 610 stations in the
United States for information as to the
increase in operator strength, brought back
the reply that almost 211 men were added
to their staffs. Of the 610 only 40 did not
show their figures. This average shows
that the code hearings were successful in
the pay increase and the lesser hours now
enjoyed by ops in broadcast stations.
These men will be kept on permanently as
it scems that greater efficiency has been
developed in the handling of programs over
the air.

The Broadcast Code Hearings which
were to be held the twelith of March were
delayed indefinitely due to other matters
which the administration was taking up in
regards to broadcasting and wave lengths.
They will again be resumed upon notice
from the administrator for this division.

Enrici Gorbea left his ship for the pot
at the rainbow’s end. Ah, these adven-
turous ops about whom so many stories
have been written! Brother Gorbea, an
ardent supporter of the ARTA, was to
leave very shortly for the interior of Brazil
via the Amazon River, where crocodiles
and alligators flourish in abundance. He
was to be op in charge of the vacht SS.
Scotian leaving from Ceiba, Honduras, {or
the above mentioned wilderness. Payday
was to be left to a fickle providence, if and
when, plenty of skins of the alligators and
crocodiles were brought back to these
states for an, if and when, sale, and a per-
centage of the profits were to be delivered
to him. It was rather a fantastic idea but

it seems that the whole thing has fallen
through for the present. But“here’s hoping
the mighty hunter achieves his ambition.

Well, it seems as though this maestro’s
pleas have not gone into unretentive cars
as many requests have been coming into
the old folder about study courses we have
been advocating. Ops have always known
that progressive radio engineering must be
met by continuous study for future -ad-
vancement, but all that was needed was
the push, and now that the plunge has been
taken the water feels a lot finer than the
cold appearance it gave off.

Well, well, J. J. Maling from Colwyn
Bay Wireless College, United XKingdom,
shoots the works by telling us that Rapio
NEws is avidly read out in that thar hem-
isphere and sez that although only an
embyro op, he is interested in operating
immensely. . . . From the Windy City we
hear from John Momich, who would like
to put up a two-way communication Sys-
tem, via short-waves, with some femme
down in Phoenix, Arizona, but doesn’t
want others butting in on the convers.
Stuff we haven’t got beam trans. for com-
mercial use yet. W. H. Hardy of
KGFL, New Mexico, is op in charge of
said station and insists that the code will
help him if they ever get around to that
part of the country. . . . Peru, Indiana,
blasts out through Brother Hull who has
been trying long-distance job seeking, but
s0 far hasn’t had much success thataway.
We suggest the Great Lakes for direct con-
tacts, OM. Good luck. And so to the end
of all good things until next month, when
the operating profession will receive an-
other boost through the greater movement
of ships. So, bon cheerio and 73 from

6Cg—6D6 Tubes

(Continued from page 31)

filuments in a.c.-d.c. receivers. Since the
available plate voltage in such sets is ap-
proximately 100 volts, data on the correct
voltages to employ are included in Table 1.
The required r.{. signal voltage, listed under
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SUPPRESSOR VvOLTS

the conditions for use as biased detector,
is sufficient to deliver 17 volts output when
it is modulated 20%. This will drive a
power pentode, such as a 42, to full output.
The suppressor grid is connected to the
cathode in these circuits.

The variable-mu, type 6D6 tube is a

triple-grid tube, suitable as an r.i. or an
i.f. amplifier. It can also be used as a
mixer tube, in superheterodyne service. In
this circuit it will not be as efficient as
the 6C6, but it has the advantage that
the translation gain can be controlled by
the a.v.c. system. The characteristics for
2350-volt and 100-volt B supply are in Table
1. Figure 3 shows a family of plate char-
acteristics.

The mutual conductance of this tube can
be controlled by varying the bias on the
control grid. The relation between bias
and mutual conductance is illustrated in
Figure 4. It is also possible to control the
mutual conductance by means of the
suppressor voltage. Figure 5 gives the
mutual conductance plotted against sup-
pressor volts for different grid voltages.
These curves suggest that a greater degree
of control is possible, when the suppressor
and grid voltages are varied simultaneously.
In most circuits, the suppressor is con-
nected to the cathode. The technical data
on which this article is based were supplied
by RCA and Sylvania engineers.

N. B. C. Reports Power
Increases for Its Stations

NEW YORK—The National Broadcast-
ing Company announces seven of its net-
work stations have been granted power
increases within the past few months.
These include WBZ, WHAM, an increase
from 2500 to 50,000 watts, KVOO increased
from 3000 to 25,000 watts, KFI and WLI
increased from 3500 to 1000 watts, WSAI
(night) increased from 500 to 1000 watts
and (day) increased from 1000 to 2500
watts.
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NEW KIND
of Sylvania

Sercvice Book

LR

TABLE OF CONTENTS

5-7
GentraL ENGINEERING INFORMATION
INSTALLATION N
Automobile Battery Grounds
10-14
Antenna Installation
10-14

Top Construction

Car -t
Running Board and Under-Ca

i nt
Avtomobile Antenno Equipme

ERFERENCE SUPPRESSION -+ '

I

Servick HINTS:

i Cars
By Makes of Receivers and
). . Peak Frequencies - * °
MISCELLANEOUS INFORMATION -

quees . - - 0 0 0

@ Now Sylvania engineers have prepared a

reference book on auto-radio. This
handy pocket manual contains tested in-
formation on suppression of ignition in-
ference, 6 types of antenna and their in-
stallation, the R. M. A. Resistor Color Code
Chart of tube types and other important
data you will need in auto-radio servicing.
Send for your free copy. It will help to
put you in on the ground floor of the fast-
growing auto-radio industry . . . a business
that Sylvania engineers themselves pro-
moted with their development of the 6.3
volt tube. HYGRADE SYLVANIA GORPORATION.

Makers of
Sylvania Tubes
Hygrade Lamps
Electronics Devices

Factories
m porium, Pa.
St. Mary’s, ’a.
Salem, Mass.
Clifton, N. J.

&

| Hygrade Sylvania Corporation (A-12)\NRA |
N |

I Emporium, Pa.

| Please send, without obligation, your new "sarvice

| book ‘‘Auto-Radio Installation and Servieing ™ I
| Names s sz o caw: Sy e« TR TH A !
I AAAPESS.. s 5e o o Fs 0 ime s cmie = e o - WL 467 T . ol s !

City. .. State |
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-WEBSTER-

CHICAGO

POETABLE
PUBLIC ADDRESS
SYSTEMS

COMPACT

CHICAGO PA-42

A Powerful Public Address
System Reasonably Priced to
Meet Competition. Quality
Performance.

WRITE FOR CATALOGUE!
Let us put yvour name on t_he
Webster mailing list to receive
our regular bulletins.

The Webster Company

3824 WEST LAKE ST., CHICAGO, ILL.
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New All-Wave Sets

(Continued from page 27)

electron-coupled oscillators, air-dielectric
tuning condensers in the if. amplifier,
front-of-panel coil changing and a panel
switch for ohones or speaker,

Custom-8uilt All-Wave

Receiver
Description—The new Lincoln deluxe 34
all-wave 13-t0-350 meter receiver employs
a superheterodyne circuit using twelve tubes
of the latest design, The high-gain if.
amplifier is both plate and grid tuned,

-~ PMANUAL

by 81 inches.

Testing Devices,
radioc  problem.

field, should have.

It's low price will meetv with
everyone's approval.

SHORT WAVE -
2237 PUBLIC ADDRES S
Bound in a Sturdy

Cardinal Red Leath-
erette Cover. Size 514

VERITABLE book

using isolantite insulated air type con-
densers. The push-pull power output stage
employs the new 2B6 type tube to provide
a high wattage output with minimum dis-
tortion. The receiver is equipped with a
visual signal indicator, a new system of
automatic volume control, band-spread on
all frequencies, and a calibrated 280-degree
airplane type dial.

All-Wave Receiver and

Converter

Description—The first illustration shows
the new Stromberg-Carlson model 68 all-
wave ten-tube superheterodyne receiver.
The wavelength range is from 12 to 376
meters. One of the outstanding features
of the set is the Selector Lite, a large full-
vision airplane type dial, octagonal in shape
and divided into four sections, one for each
of the four tuning ranges covered by the
receiver. Four sets of pilot lights, oper-
ated by contacts on the wave-range switch
illuminate only that section which is in
actual operation. The sturdy console cab-

of radio informa-
tion covering Short
Waves, Transmitting,
Public _Address and

Articles by Radio Ex-
perts on every type (X

book that every
RADIOMAN, in every

RESERVE YOUR COPY TODAY!

TRY-MO RADIO COMPANY,inc.
 85-R Cortlandt St. New York City
Send for FREE P. 4. Circular

\

Interest your theatres
and churches in using
TRIMM FEATHER-
WEIGHT phones for their
Hard  of Hearing friends.
This service very quickly
pays for itself in added pres-
tige and good will.

Write ua for full snformation.

TRIMM RADIO MFG. CO., 1528 Armitage Ave., Chicago, ill.

/X Servicemen

University Course in

RADIO COMMUNICATION

Open to high school graduates. Complete in 9
‘months. High standard of instruction and equip-

ment. Fall term opens September 14.

UNIVERSITY OF WISCONSIN
Extension Division
623 W. State Street, Milwaukee, Wis.

inet uses heavy solid core wood in all walls
with all exposed surfaces of American wal-
nut and fancy wood panelings. The
Stromberg-Carlson 69 selector shown in

the second illustration is a self-powered

short-wave converter. This unit is designed
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to be connected between the receiver an-
tenna and the regular broadcast receiver
to provide reception on the low wavelength

3

ranges from 12 to 200 meters, The selector
employs four tubes and installation is
simple.
A Modern Radio Set
Description—The eight-tube superhetero-
dyne shown in the accompanying illustra-
tion is the new Hetro all-wave 15 to 530

meter receiver. The set is equipped with
tone control, automatic volume control,
phonograph jack, special high gain if.
transformers, an oversize power trans-
former and the new airplane type dial
which is calibrated in kilocycles and mega-
cycles. The parts used in the construction
of this set are processed and protected for
operation under tropical cenditions. The
receiver is available in chassis form, con-
sole cabinet or combination phonograph
console.

Table Type All-Wave Sets

Description—This company is introduc-
ing the two attractive table type all-wave

sets illustrated below. Both receivers are
seven-tube superheterodynes, to operate
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from 110-volt, 60-cycle a.c. supply, and are
designed to cover a tuning range {rom 25
to 560 meters. Each of the sets is equipped
with a built-in code rejector system, hair-
line shadow dial indicator, angled dial es-
cutcheon which permits of easy tuning

when the operator is in a standing position,
and a positive-action, high-ratio tuning
control. The model 825 shown in the first
illustration is enclosed in a cabinet with
solid American walnut top, and front of
butt walnut trimmed with selected Zebra
wood. The second set, model 827, is housed
in an American walnut cabinet; the top
half of which is diamond striped. The first
set is 16 inches.long and the second model
15V4 inches long. Both are 8% inches high
by 7V inches deep.

Maker—Zenith Radio Corp., 3620 Iron
St., Chicago, Il

Two Attractive Receivers
Description—The Audiola Company an-
nounces a console and table type all-wave
receiver. Both sets employ a superhetero-

dyne circuit with the following type tubes:
two 2A3’, one 55, one 56, one 57, four
58’s and one 80 type rectifier. The re-
ceivers cover a wavelength range from 15
to 550 meters, and are of modern design,
incorporating such developments as tone
control, automatic volume control and a
noise suppression circuit. The table type
cabinet is of Gothic design with a matched
butt walnut front panel. The six-legged
console is finished with figured wood pilas-
ters incorporating a little marquetry with a
matched butt walnut front panel.

Midget Receiver

Description—The Atwater Kent model
185A five-tube superheterodyne is a dual-
wave receiver, designed to provide reception
from the principal domestic and foreign
short-wave stations, in addition to the
regular domestic broadcast programs. The
{frequency range covered for the broadcast
band is 340.to 1700 kc., extending over to
the police signals. The short-wave recep-
tion range is 5500 to 15500 kc., or approxi-

mately 64.5 to 19.4 meters. The set is
equipped with tone control, 8-inch dynamic
speaker and automatic volume control. It
utilizes the following tube equipment: one
2A7 for the first detector and oscillator; one
--58 for the intermediate-frequency ampli-
fier; one 2A6 as a combined second detec-
tor, automatic volume control and first
audio, one 2A5 output power tube and one
—80 type rectifier.

Midget Receiver
Description—Here is the latest Lafayette
table type all-wave receiver. Four wave-
length ranges are available, as follows: the
regular broadcast range from 200 to 550
meters and three short-wave bands of 13
to 30, 30 to 75 and 75 to 200 meters. The

latest development incorporated in this su-
perheterodyne set includes a shadow line
tuning meter and and a simple wave range
dial indicator. The tube equipment com-
prises: one 2A7, two type —58’s, one 2A6,
one 2A5 and one —83 type rectifier.
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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-wave 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
unmodulated.

The charts are hand calibrated and cover
a frequency range of 110 to 14,000 KC.
The frequency ranges are controlled by a
4-position band change switch. The con-
denser shaft is at ground potential. This
means that there is no radiation of signal
from condenser shaft or screws. A per-
fected attenuator control makes it pos-
sible to use the signal generator on the
most sensitive as well as the weakest re-
cetvers. It is desirable for stage-by-stage
elimination by the oscillator method.
No. 1151 is a single All-Wave Qs-
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............... 38.00

Your Jobber Can Supply You

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

Mail today for details

| The Triplett Electrical Instrument Co.
| €6 Main St., |
Bluffton, Qhio. |
|

Gentlemen:

Send me catalog on Triplett ALL-WAVE I
Oscillator, and your coniplete line of radio

|
|
l servicing instruments. |
{ INIAINC = o a7 i 1 =TT B = 9 S5 5 o TS |
| Street Address. ... ooooiie !
: Cityy pz 2o o mmie n v o s State: .. .. el |
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“THE SHORT-WAVE
AUTHORITY”

MASTERFUL exposition of short-
A wave practice, giving a complete
picture of all aspects of reception

and transmission. Though authoritative,
it is fully understandable by the layman.
| possessors of short-wave and all-wave
sets will find this new book very helpful |
in adding new foreign “catches.”” Con-
structors of sets will welcome the irections
for wiring whatever type circuit they pre-
fer, with full coil data. and no commercial
tie-ins. A fascinating chapter deals with
Radio Treasure-Finders. Another gives a
tull, clear ecxposition of all-wave aerial
systems and transmission lines, so vou
can build them vourself. Especially fine |
revelations about oscillators. Book sent |
postpaid on receipt of $3.00.

SIGNAL GENERATORS |

Precision shielded battery portable.
Useful for 132 to 25.000 ke¢. Direct-reading
132 to 380 and 1.500-3,000 kc. 1% ac-
curacy. or three times normal accuracy.
Output calibrated in decibels attenuation,
modulation calibrated in percentage, both
direct-reading. Complete with 34 and 30
tubes and batteries. For advanced radio
work. Model $SG-3430 (11 1bs.)....$25.00

Universal shielded model, useful for 132
to 1,520 ke, direct-reading. Works on
a.c., d.c. or batteries, 90-120 v. Service |
men’s model. Oscillator is a 34, modulator
is neon tube. Attenuation and line-block- |
ing. Accuracy. 14%,. Complete with |
tubes. Model SG-34 (51bs.).....

Universal shielded model.
132 to 1.520 kc.

useful from
Direct-reading.  Ac-

curacy. 2%. No attenuator, no line-
blocking. 30 tube included. Model
SG-30-N (3 1bs). ..o, $7.50

HERMAN BERNARD

145 West 45th St. New York, N. Y.
Telephone: MEdallion 3-0884

v Ao - -.I.

ON ANY RECEIVE

LYNCH NOISE-FREE ANTENNA SUPPLIES

ALL WAVE ANTENNA KIT
(list §6.50) .. ...$3.90 <
DE LUXE ALL WAVE E

For suggestions, esti-
mate on Antemna to
meet your needs, give
receiver, sketch of loca-
tion showing  space,
height and noise sources.

ANTENNA KIT
(list $12.50). .. .. .$7.50
DE LUXE CDUPLER,
for precision

(list $10.00) . .. . $6.00

BEAT NOTE OSCILLATOR IS
THE IDEAL STATION LOCATOR
(described in Apeil issue, Radio News). Indi-
entes atation by ui-histlc. turn_ sw izeh‘oh. whistl
i Ay, R Al
aphan, Lation, | irnalts ot $g-95

supcrhets only
phone plug automatieally
silences speaker. No dis- 83 95

PHONE RECEPTOR FOR
RECEIVER WITHOUT
PHONE JACK. Inserting

&5
gnerell) NS
h 9 turbing of receiver wiring

LABORATORIES
Chief Engineer—Sol Periman, E.E., Consulting €n-
Mfg. Co.
New York City

AL PRI O3

gineer on Antenna Problems to Lynch
Dept. RN-6,

227 Fulton St.,

Latest facilities. No dummy cquipment. Tee employment servige.
Est. 29 vre. Send for FREE fllustrated Cotaloz.  Tells how g
exrn Rood pay and win a steadv job.
NATIONAL RADIO & ELECTRICAL SCHOOL
Dept. RN-7 4006 S, Figueroa Los Angeles, Calif.

The DX Corner
(Broadcast Band)

(Continued from page 35)

trans-oceanic or other {ar distant stations.
Such reports published in these pages would
give the residents of each state at least
some idea of the DX reception accom-
plishable in their general locations (with
due allowance for local conditions, of
course). If vou have compiled a log of
good catches during the past vear, why not
send in a list of the stations over 3000 miles
distant that appear in it? If you include
the stations’ calls, the frequency, the time
of the year and the time of day when best
received, for each station listed, the report
should be very helpful to many residents of
your section of the country who, from this
information, will have some definite idea
as to where and when to tune for the best
catches.

Speaking of California

Warren E. Winkley, of Hughson, Cali-
fornia, has been going places and doing
things with his Atwater Kent, Model 40
(1928) receiver, using a choice of 3 an-
tennas—320 feet, 200 feet and SO feet. We
gather from his letter that he has heard
all the Japanese stations (34 of them), 5
Chinese, 15 Australians, 2 Hawaiian, 3 New
Zealanders, 2 Alaskans, 3 Cubans, 34
Canadians, 32 Mexicans and 1 each in Indo-
China, Argentina, Porto Rico and Heils-
burg (Germany). Mr. Winkler feels that
he established a record in hearing 31
Japanese stations at one sitting, on the
morning of March 3, this year.

Can Readers Help?

Can anyone inform Mr. Winkley through
these columns as to the following: What
station is on approximately 600 kc. nearly
every day from 1:00 to 6:00 a. m,, PS.T.?
What station on 830 kc. was broadcasting
a special Easter service at 6:15 a. m. PS.T.
Easter morning?

Bone Construction Unit

Description—The Audi-Bone oscillator
shown in the illustration measures only
1%4 inches long by 5 inch high by 5% of
an inch wide, and may be used with radio
sets or with hearing aid equipment. It can
be used for any purpose for which ear
phones are employved. Sound vibrations

are conducted by this instrument through
the bones of the head to the inner hearing
organs. The bone conduction oscillator
can be worn inconspicuously behind the ear
on the mastoid bone and held snugly but
comfortably by a slender flexible headband.
The conductor is finished in black or ma-
hogany bakelite and is furnished with an
ultra thin cord. For use with hearing aid
apparatus the bone conductor is available
in 100 ohms impedance and for radio work
in 2000 ohms impedance. The principal
features of the conductor as set forth by
the manufacturer follow: shock proof, -at-
tachable to any radio set by means of an
adapter, will not cut down the volume or
interfere with the operation of the radic
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set, and carries independent volume con-
trol and on-off switch.

Maker—Kurman Electric Co., 241 La-
fayette St., New York City.

The DX Corner
(Short Waves)

(Continued from page 19)

sends in the following Best Bets using a
detector and two-stage recciver with three-
element tubes. He has picked up well
GSB, GSD, GSE, WIXAZ, WSXK,
W3XAU, EAQ, HBL, FYA, IZRO, PHI,
PMN, KSL and, of course, the Australian
stations.

Offers His Services—Accepted!

Mr. Victorino Leonen, chief radio me-
chanic for the Heacock’s-Alkan agency for
radio apparatus for the Philippine Islands
and also a graduate of the Government
Radio School in the Philippine School of
Arts and Trades, has applied for and is now
acting as O. R. N. S. W. L. P. O, residing
at Iloilo.

To Relatives and Friends of
the Byrd Expedition

Mr. C. D. Wagoner, News Bureau of the
General Electric Company, Schenectady,
has asked us to quote the following sched-
ule for Sunday night South Pole broad-
casts for the following months. These will
be on June 17, July 1, July 13, July 29,
August 12, August 26, September 9, Sep-
tember 23. Letters from relatives and
friends of members of the Byrd expedition
should send their letters to Mr. Wagoner
to reach him by the Friday preceding any
single broadcast. They should not be
longer than 100 words. They will be trans-
mitted to Little America through the
Schenectady short-wave station, W2XAF,
on 3148 meters. If friends or relatives
wish to stop off at Schenectady, they mayv
talk directly to the men in Little America.

A Report from Poland

Mr. Peter Dowbor Musnickie of Luck,
Wolhynien, Poland, sends in the following
Best Bets he receives on a three-tube short-
wave converter and receiver: CNR, RNE,
FYA, GSE, 12RO, GSD, D]D, PHI, EAQ,
GSC, W2XAF, GSB, HBP, LCL, WSXK,
W3XAL, OXY, GSA, DJC, RV39, G6RX.
He also reports amateur 'phone transmitters
from all over the world.

A Report from British West
Indies

Mr. E. G. Derrick reports the following
Best Bets from Antigua: W2XAF, GSC,
WI1XAZ, W3XAL, GSB, FYA, DJD,
W3XAU, W2XAD, W2XE, DJB, EAQ,
VK2ME, VK3ME, W4XB, \WSXAL, WEF.

A Report from Massachusetts

Mr. Arthur Hamilton of Somerville,
Massachusetts, reports the following Best
Bets for his location: GSE, GSD, PHI,
DJB, EAQ, GSA, GSC, GSB, VK3ME,
VK2IME, PSK, DJA, HBP, CT1AA, XETE,
HJ1ABB, YV3BC, YVIBC, DJC, HJ4ABE,
G6RX, COC, LSX, KJTY.

A Report from Saskatchewan

Mr. R. H. Raines, using a General Elec-
tric K83 all-wave receiver, reports the fol-
lowing Best Bets for Saskatoon, Sask.,
Can.: W3XAL, GSG, W2XAD, FYA,
W2XE, WSXK, DJB, GSE, GSD, PHI,
VEIGW, EAQ, W3XAU, VK2ME, GSC,
DJA, W2XAF, GSB, PRAG, PSK, HC2JB,
HJ3ABD, PRADO, HJIABB, W3XL,
HI1A, TGW, YV3BC, VE9HX, YVIBC,
CP5, WSXAL, GSA, WI1XAL, HIX, G6RX,
WEF, WEL, LSX, PLV, XETE.
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Best Bets from India
Our Official Observer, D. W. D. Wadia,
of Bombay, India, writes that DJC is com-
ing through fine as well as the following
stations: IST, Medan, Sumatra, call letters
DEI, has recently gone ofl the air. All the
Daventry stations are not heard since they
have gone down to lower waves for the
summer. GSB and PHI come through fine,
however. The usual lot of Javanese and
Russian ’phones come through R9 to Ré.
e asks, “Has any American ‘ham’ heard
VU2FY on about 7 mc. using ’phone or
cw..? His best DX so far is reported as
a ham in Buenos Aires. He uses only 10

watts. Reports will be appreciated.”

An Editorial

Quoting President Charles Morrison of
the International DX’ers Alliance in an
editorial recently published on the first
page of the Globe Circler: “Unfair or un-
sportsmanlike methods of obtaining veri-
fications do not pay. A cheating DX’er is
invariably caught, and for what price—a
few shects of paper, or postal cards. These
actions reflect seriously not only on the
DX’er, but on his comrades, the radio sta-
tions, and the entire sport. The vast ma-
jority of DX’ers are honest and would not
think of reporting a station unless they had
come posiive proof of identification. It
therefore seems logical that the major radio
clubs should unite to stop once and for all
this menace to the wholesome atmosphere
that has always been associated with
DX’ing. We do not wish nor do we intend
to condemn anyone unwarrantedly, nor is
it our wish to stifle or censor any sincere
reports.  We shall continue to admire all
exceptional achievements in DX’ing as we
have in the past—but the day of the veri-
fication faker is over. To those who while
not openly dishonest, nevertheless use un-
ethical DX’ing methods, we beg of you to
¢ive them up now, and become a credit
to the high standards adhered to by all
real DX’ers.” (Signed) President. (The
Editors of Rapio News certainly subscribe
to these remarks and feelings and we be-
lieve most of our readers do also.)

A Word from New Jersey

Mr. L. Desch of Irvington, N. J.,, claims
the distinction of possessing the sccond
worst short-wave set in existence. He
says: “A friend of mine owns the worst set
and I will not dispute his claim, but, any-
how, the Best Bets in this location on my
set are: Daventry on six of its wavelengths,
DJA, DJB, DJC, DJD, LSX, 12RO, EAQ,
VESGW, VEIHX, YV3BC, RV59, CNR,
YV1BC, G6RX, PSK, VK3ME, VKZME,
HBL, HBP, FYA, COC, HA1ABB, IRM,
I12RL and most of the United States sta-
tions.” (We do not think this is so bad
after all—Ep.)

Readers Who Helped Log

Stations for This Month’s Report

We are indebted to the following readers
of Rapioc News who sent in reports of re-
ception this month: W. Schumacher, Ellis,
Kans.; F. Waters, Charleston, Ill.; A. B.
RBaadsgaard, Ponoka, Alta, Can.; V. Scott,
Rockland, O.; J. T. Spalding, Louisville,
Ky.; G. Gallarati, Woburn, Mass.; R.
Woods, Sand Springs, Okla.; W. A. Jasior-
kowski, Milwaukee, Wis.; H. Adams, Jr.,
Baltimore, Md.; Russell Leader, San Fran-
cisco, Calif.; W. Howald, Los Angeles,
Calif.; F. C. Balph, Indianapolis, Ind.; A.
Barber, Lancashire, England; F. L. Sal-
dana, Huamantla, Tlax, Mexico; C. H.
Armstrong, Atlanta, Ga.; K. Boord, Smith-
field, W. Va.; G. H. Krebs, Louisville, Ky.;
G. H. Fletcher, Gainesville, Fla.; N. C.
Smith, Sidecup, Kent, England; R. Law-
ton, Whitefield, near Manchester, England;
R. L. Weber, West McHenry, Ill.; L.
Swenson, Eden, Idaho; C. W. Bourne,
Council Grove, Kans.; C. A. Morrison,

Bloomington, Ill.; R. Stevens, Romford,
Essex, England; H. F. Polm, Harrisburg,
Pa.; K. H. Moffatt, Auckland, N. Z.; L. C.
Styles, Ingatestone, Essex, England; C. H.
Matthews, Victoria, Australia; G. R. Big-
bee, Fort Benning, Ga.; V. Leonen, Iloilo,
P. 1.; C. Nick, Phiiadelphia, Pa.; G. K.
Harrison, Hobbs, N. M.; E. F. Bohan,
Greenville, S. C; Mrs. L. R. Ledbetter,
Vicksburg, Miss; A. J. Darwin, Detroit,
Mich.; J. E. Brooks, Montgomery, Ala.;
C. McCormick, Johannesburg, South Af-
rica; Capt. I. A. Williamson, Philadelphia,
Pa.; Dr. Max Hausdorif, Lugano-Viganello,
Switzerland; C. H. Long, Winston, Mo.;
W. W. Warner, Exeter, Devon, England;
J. B. Wynkoop, Chickasha, Okla.; M. C.
Westrate, Grand Rapids, Mich.; H. L.
Pribble, Duncan, Okla.; P H. Clute, Hast-
ings, Neb.; C. L. Platts, Kittanning, Pa.;
J. C. Kelley, Ashland, N. H.; Dr. F. C.
Nacgeli, Devils Lake, N D.; B. Scott, Cor-
pus Christi, Tex.; C. P. Peters, Troy, O.;
A. Akell, Malden, Mass.; C. Will, Glencoe,
II.; W. P. Kempster, Ulverston, Lancs.,
England; W. Dixon, Plainfield, N. J.; J. J.
Maling, Norfolk, England; Dr. G. W.
Twomey, Fort Snelling, Minn.; R. S.
Houghton, Abram, Lancs., England; R.
Edkins, Transcoma, Man., Can.; Dr. S. G.
DeMarco, Easton, Pa.; P. D. Musnicki,
Luck, Wolhynien, Poland; C. W. Burton,
Toledo, O.; W. J. Vetto, Denver, Colo.;
A. J. Leonhardt, Brooklyn, N. Y.; A. B.
Ray, Burnsville, N. C.; K. A. Staats, Ali-
quippa, Pa.; E. G. Derrick, Antigua, B. W.
1.; F. F. Anderson, Caracas, Venezuela;
E. S. Allen, San Francisco, Calif.; F. Com-
stock, Topeka, Kans.; G. Hampton Allison,
Emory, Va.; J. L. Davis, Savannah, Ga.;
R. Wright, Brooklyn, N. Y.; W.W. Ayotte,
Providence, R. I.; E. H. Davenport, Pitts-
ford, Vt.; A. Hamilton, Somerville, Mass.;
D. W. Shields, Roseville, O.; C. V. Wilson,
Malin, Ore.; A. A. Boussy, Springfield,
Mass.; R. H. Baines, Saskatoon, Sask.,
Can.; L. T. Lee, Jr., Union Springs, Ala.;
A. Douri, Sussex, England; S. Carbone,
Montreal, Can.; D. W. D. Wadia, Bom-
bay, India; F. H. Kydd, Ceballos, Cuba;
A. G. Taggart, Reedy Creek, Man., Can.;
G. E. McJunkin, Kansas City, Kans.; O.
L. Ramsey, Struthers, O.; R. Bills, Elkhart,
Ind.; G. Klein, Brooklyn, N. Y.; A. E.
Emerson, Cleveland, O.; L. Desch, Irving-
ton, N. J.; D. W. Weil, New Haven,
Conn.; C. O. Gould, Stockton, Calif.;
N. F. Schilling, Brooklyn, N. Y.; J. J.
Simpson, Jamaica, N. Y.; E. Weaver, Pitts-
field, Ill.; W. H. McKinley, Des Lacs, N.
Da.; G. L. Crenshaw, El Corada, Ark.;
C. J. Sharp, Toronto, Ont., Can.; J. C.
Hayes, San Rafael, Calif.; J. Florentino,
W. Los Angeles, Calif.; G. W. Barber,
London, England; J. G. Claiborne, Hous-
ton, Tex.; W. W. Enete, Rio dé Janeiro,
Brazil; A. S. Rennord, Steilacoom, Wash.;
M. Teske, Sioux City, Ia.; R. C. Hamwick,
Macon, Ga.; W. Sanders, Glen Burnie,
Md.; E. C. Lips, Pittsburgh, Pa.; W. F.
Norton, Alapaha, Ga.; DeMaistre Xavier,
Beaune, France; D. E. Bame, Copaigue,
L. L
Send in Your Reports

The Editors acknowledge with thanks
the assistance of public-spirited readers
who have thus co-operated to make these
columns so successful and helpful. Let us
urge our readers, one and all, to continue,
in even a larger way, to send in these re-
ports. We would be grateful if every
reader who hears even a single station
would send it in to us with just the data
as to its wavelength, the time which it was
heard, etc. Of course, we would prefer to
get more information, including the Best
Bets in each listener’s locality, as well as
definite logs of stations, their wavelengths
and times of transmission. Readers will
also help by stating what type of receiver
they use in logging these stations.
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NEW HETRO

8 Tube All-Wave

Super-iHetro-Dyne

15 to 550
Meters

World-Wide
Reception

De Luxe
Custom Built

Airplane
Dial

Complete in
Cabinet
with
8 in. Dynamic
Speaker & Tubes

6 LIST
This 8-tube superheterodyne is of Intest circuit desizn with special high zain
and low noise level xes. 3 gang condensers, with oversize power
transformers. Using tubes. Tremendous output with marvelous
tone. Licensed dvnamic speaket with “big pot” field. Airplane dial cali-
brated in kiloeycles and megacyeles. Tone control.  Automatie Volume con-
trol. Phonograph Juck. Processed for tropical operation. Available in
conaole cabinets, phono combinations, or chassis only with either 8 1n. or
Auditorium speaker. Hetro sil-wuve receivers have been sold for yeura ail
over the world and are not an experiment.. Write for details.

Dealers, Servicemen—Worite for Discounts

HETRO ELECTRICAL INDUSTRIES, Inc.
4220 Lincoln Ave. Chicago, i, U, S. A.
Cable Address “HETRO’ All Codes

—RUSH THIS COUPON—

HETRO ELECTRICAL INDUSTRIES, Inc.
4220 Lincoln Ave., Chicago, Ill., U. S. A,

Send me complete information about the New Hetro S-tube Su- I
perhoterodyne aad Discounts Allowed to Jobbers, Devlors wnd |

I Servicemen.
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Generator

- Universal A.C.-D.C.

BE AU-
TI-
FUL 1-10
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New Lgert
accurate
reading
dial — no
backlash.
Frequency
calibrated
range 105-
3,000 kilo-
cycles. Au-
diec Modu-
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Totally
shielded. Etched Metal panel. Sure Tip Jack connec-
tion with shield leads.
Frequency can be read to 1-10 of 1%. Extr
stk Srplice, both Hadis ma. Anie §ioos mestron
puts INDEPENDENTLY. Powerful signals svailable down to 10
meters. The tubes employed are a 6A7 und 1’37,
Write for complete information
Price complete with tubes.......... list $25.00
Write for Dealer’s Discounts

WIRELESS EGERT ENG. Inc.
179-R Varick St. - - New York, N. Y.

TELEVIGION

A great new field just opening up, chuck full of
real opportunities for men and young men who are
ambitious, men who realize the big future Radio
and Televsision offers.

Think of the big Jobs. the real fun and satis-
faction of having the money you want {0 spend and
enjoying the luxuries you have longed for.

You can succeed in ZTelerision with our training as
others are doing IF you too will stop wishing and
START doing.

Wake up—get going—send for our FREE litera~
ture and learn how you too can become & Telerision
and Radio expert.

write Dept. A for Television and Radio training

NORTHWESTERN TELEVISION INSTITUTE
DR. GEORGE W. YOUNG, FOUNDER
WDG Y Bldg. 909 W. Broadway, Minneapolis, Minn.
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2-Tube Home-built Set

(Continued from page 23)

prong connections are shown in Figure 2.

A novel method of antenna coupling is
used with this receiver. Three fixed re-
sistors are arranged to form a “T pad” net-
work in connection with the usual com-
pression type mica antenna series con-
denser, C2. The chief advantage of this
particular type of coupling is the almost
complete elimination of “dead spots” from
the tuning range. In fact, the receiver can
usually be tuned through the complete
coverage of each coil without having to
manipulate the antenna coupling condenser

gradually with the result that maximum
sensitivity may be obtained without the
usual sudden plopping over into oscilla-
tion.  In reception of c.w. signals, the same
action is obtained with a smooth and grad-
ual approach to the point of non-oscilla-
tion.

With a potentiometer used for control
of regeneration as it is in this receiver there
is a small current drain from the B battery
at all times, whether the receiver is tuned
“on” or “off.” Where heavy duty B bat-
teries are employed this current drain is

SOCKET
ANT. FOR g

colL
SOCKET

@

a5

SPEAKER

or the regeneration control—and still em-
ploy plenty of antenna coupling!

If a transposed doublet antenna is to be
used, it is best to arrange an “H pad”
rather than that shown, in order to utilize
the full benefit of this system. The series
resistor values are 400 ohms each; the shunt
resistor is 500 ohms.

The construction of this receiver is so
simple that a further detailed description
is unnecessary. The schematic -circuit in
Figure 1 and the .picture wiring diagram
in Figure 3 will provide all necessary con-
structional information even for the novice.

An outstanding feature of this receiver
which will be particularly appreciated by
experienced short wave fans, will be the
extremely smooth control of regeneration.
As the regeneration control, R3, is advanced
the point of oscillation is approached
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not especially important because it amounts
to less than 1 milliampere. However,
where standard or midget B batteries are
used and especially if the detector plate
voltage is 90 or 105, this loss wil mean
somewhat shortened battery life. In such
cases it will be advisable to connect a
switch in the B— lead as.indicated by the
“X” in Figure 1, This may either be a
separate switch or may be one which is
mounted on, and operated by the rheostat,
R8. The latter arrangement is recom-
mended because the switch operation then
becomes automatic. The purpose of the
switch is to break the B battery circuit
when the set is turned off so this con-
tinuous slow leakage of B current through
R3S is eliminated.
List of Parts

Ci—Hammarlund Type MC-140M Midget
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condenser, .00014 mid.

C2—Compression type condenser (neutral-

izing type)

C3—Fixed condenser, .0001 mfd.

C4—Fixed condenscr, .002 mfd.

C5—Fixed condenser, .01 mfd.

C6—By-pass condenser, 1 mfd., paper type

L1, L2—(see text)

R1—¥4 watt resistor, 400 ohms

R2—14 watt resistor, 400 ohms

R3—14 watt resistor, 500 ohms

R4—14 watt resistor, 4 megohms

R3—Regeneration control, 0 to 100,000
ohms potentiometer, insulated shaft type

R6—2 watt resistor, 250,000 ohms

R7—Y watt resistor, 100,000 ohms

R8—Filament rhcostat, 20 ohms

RFC—R.F. choke 2% millihenries

T—Audic frequency transformer

One Eby “Low loss,” six prong socket (for
19 tube)

One Eby “Low loss,” five prong socket (for
coils)

One buse-mounting type, five prong socket
(for 33 tube)

One Atluminum sheet, size 7 x 10 inches (for
chassis)

One Aluminum sheet, size 6 x 10% inches
(for pancl)

One type 19 tube and one type 33 tube

Necessary dial, knobs, coils, wire, speaker,
batteries, etc.

Short Waves
(Continued from page 25)

signal has been considerably amplified in
its journey through the three tubes, the
output of the set is not always sufficient
for loudspeaker reception on weak stations.
This type of receiver is primarily designed
for earphone operation. This type set is
operated in conjunction with a power sup-
ply unit, like that shown at C. The recciver
is plugged into the power supply, and the
power unit into a 110-volt receptacle. The
power unit requires a type -80 rectifying
tube, so, from the standpoint of the broad-
cast enthusiast, the combination may be
referred to as a 4-tube rather than a 3-tube
receiver.

As has been mentioned, the receiver de-
scribed above was designed principally for
earphone rcception. A more elaborate type
of receiver, employing the same radio-
frequency arrangement, adds two —43 tubes
in push-pull, on the audio end, providing
the further amplitication needed for loud-
speaker operation on weak signals, and is
shown at D: Tt is a S-tube receiver—or a
6-tube set if you count the rectifier in the
separate power unit.

As we have pointed out earlier in this
series, the short-wave converter, in con-
junction with a good broadcast receiver,
provides an efficient all-wave combination.
The converter, you will recall, “converts”
the short-wave signals to longer waves
within the band covered by the broadcast
set. The converted signal is then passed on
to the receiver, where it is amplified, de-
tected and reamplified, just as if it were a
broadcast-band signal picked up by the
antenna.  An ecfficient converter should
supply additional amplification and pre-
selection to eliminate undesirable interfer-
ence on the short-wave end. Such a con-
verter is shown at E and requires five tubes.
In addition to the usual type —80 rectifier,
there is a harmonic-tuned radio-frequency
amplifier, which amplifies the short-wave
signil and passes it on to the tuned detector
circuit, where it is “mived” with the fre-
quency of a local oscillating tube. The
oscillator is tuned simultaneously with the
detector, and the circuit constants are so
arranged that the difference between the
oscillator frcquency and the signal fre-
quency is always the intermediate fre-

quency of 573 kilocycles. This intermediate
frequency is transferred to another amplify-
ing circuit, sharply tuned to 375 kc., the
output of which is input to the broadcast
receiver for further amplification. The
broadcast set, of course, must be tuned to
this frequency, which is about 521 meters.

The converter is permanently connected
to the broadcast set, a convenient switch
transferring the antenna from the short- to
long-wave adjustment.

The single-control short-wave superhet-
erodyne presents unusual design problems.
Due to the relatively great frequency shift
occasioned by slight variations in induc-
tance and capacity on the high frequencies,
absolute precision is predicated in coil and
condenser design and in wiring if satis-
factory tracking is to be insured. By track-
ing we mean, of course, the simultancous
tuning of the oscillator and signal frequen-
cies so that they always differ by the inter-
mediate frequency. An excellent example
of this is illustrated at F. This is a 7-tube
receiver, exclusive of the type —80 recti-
fying tube in the separate power unit. The
efficiency of plug-in coils has been retained,
at the same time achieving a definite con-
tribution to convenience by arranging for
coil insertion from the front of the panel.
Details of the coil assembly will be seen in
the cut-away view of Figure 2.

Carrying superheterodyne design another
step forward, we have the type shown at
G, which, designed for commercial require-
ments, may be recommended to the short-
wave fan who demands the finest in
consistent reception. This receiver employs
two more tubes than the previous one—
providing an extra stage of pre-selection
and amplification, and automatic volume
control. Three plug-in coils are required
for each wave-band and are conveniently
inserted from the front of the panel. The
precision vernier dial-—which makes it pos-
sible to log to one-tenth of a dial division—
18 balanced with a tuning chart on the left
and a station log on the right-hand side.

All the receivers described in the fore-
going are designed for beat-frequency
reception—that is, some portion of the cir-
cuit can be made to oscillate at close to
signal or intermediate frequency so that an
audible beat-note can be heard. This fa-
cilitates fishing for weak phone stations,
and also makes possible reception of con-
tinuous-wave code transmitters. These
receivers are readily adapted to band-spread-
ing—a system of tuning which should be
featured in every modern short-wave re-
ceiver and which makes it possible to
spread any desired portion of the short-
wave spectrum over the entire dial. The
effect is that of an extremely high-ratio
dial without any backlash or other defects
associated with mechanical arrangements.

All-Wave Sets

There arc also on the market several ex-
cellent all-wave cets employing switching
arrangements for the various wave-bands.
The preference for either a separate short-
wave receiver or an all-wave set of types
like those shown at H and I is pretty much
a matter of personal desire. The con-
venience of the combination must be ad-
mitted.

The cost of factory-built s.w. receivers
will vary upwards from $3.00 for the most
simple 1-tube gadget. Good tuned r.f. re-
ceivers will cost from $25.00 to $65.00—
with power supply. The supers start at
about $50.00, and a really good converter
may cost from $60.00 to $70.00. A super-
heterodyne, qualified for commercial work,
may set one back well over $100.00. The
all-wave sets start at about $30.00, and
the sky’s the limit—depending on cabinets.
As in everything else, in modern merchan-
dising, you get just about what you pay
for!

www americanradiohistorv com

57

A
Rl

ANNOUNCING

Ul %o NEW and
BETTER
Sbe Festers!

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 service 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 simply designed that anvone,
without experience, can operate and un-
derstand them.

These testers incorporate a 3147 Triplett
Precision Meter, which has a shaded two-
color scale. Tt indicates in simple English
that the condition of the tube is either
“good” or “poor.” No longer need you
reassure skeptical customers as to the
worth of tubes that you are testing for
them.

A line voltage control A.C. Meter is also
incorporated, which tests cathode and orid
shorts. 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 deal-
er’s net price of $25.50. These testers
come in a beautiful quarter-sawed oal
case.

READRITE METER WORKS

R
115 College Ave., Bluffton, Onio y

e

SEND COUPON FOR FACTS!

e 1
| READRITE METER WORKS,
| 115 College Ave.,

| Blutfton, Ohio

| Gentlemen:
I Send me a catalog on Readrite Tubc'
|Tcsters, and your complete line of radiol
| servicing  equipmert.

| Namer « o o pieedECETTTs CETCEREDY- =X At o el |
l [
| AQAreSSEEmrmms e w8 ia 645 0t InBE 08 iy Tws Ben Toie |

!
& ity . o o v a e State wadh s s dmh ‘
(St I Sp— e -
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I ediritod Par

If you are interested in RADIO you MUST
get a copy of this book.
Advanced Engineering
Sensational Designs In
RADIO SETS
AMPLIFIERS
SHORT WAVE
TRANSMITTING
ACCESSORIES
REPLACEMENT PARTS

Presented for the First time! FREE! send
for your copy TODAY.

§ Federated Purchaser,ine. §
E New York City Chicago, IHi.
25 Park Place 1331 S. Michigan Ave.

Atlanta, Ga. Pittshurgh, Pa.
546 Spring St. N.W. 343 Blvd. of the Allies

Newark, N. J.
273 Centrat Ave.

Bronx, N. Y.
§ 534 E. Fordham Rd.

Jamaica, L. 1.
92:26 Merrick Rd,

Philadelphia, Pa.
2909 N. Broad St.

He Decaf May Now Hear
Radio Thru The Bone

The Kurman Radio Audibone

Of interest to Dealers, Servicemen and Experimenters.
Enables hard-of-hearing to hear Radio in all its clarity
by means of Bone Conduction.
Transformer-Coupled—No possibility of shock.

Can be attached to any set in 5 minutes.

Separate volume control on cord within reach of wearer.
As many as eight can be connected to set.

Bone Conduction units sold separately for all types of
hearing aid applications.

Send for Bulletin R-2.

KURMAN ELECTRIC CO.
241 Lafayette St., New York,iN.Y.

same current as city service.
Operates Radio, Water System
and Household Appliances.
SIZES 300 WATTS UP
Models low as $99. No battery.
For farms, lake homes, commer-
cial purposes. public address.
Some Dealers’ Territory Available
D. W. ONAN & SONS
Ave., is, Minn.

R. N. Tube Checker
(Continued from page 33)

to keep all readings within the range of
the meter.

To construct this tester, drill the panel
in accordance with the layout shown in
Figure 3. It is well to drill the holes for
the toggle switches undersize and then ream
them out just enough to make a tight fit.
This will tend to remove any strain on
the wiring due to the switches turning out
of position. Mount the sockets, bending
the terminals so they will project through
the socket holes. It is a good idea to mark

Raspio News ror Jury, 1934

(2) Throw switch 11 to right, switch 10
to left and switch 7 to UP position. All
other switches, DOWN.

(3) For all filament type 4-, 5- and 6-
prong tubes, simply read meter. If read-
ing is below 20, depress shunt switch 8 and
read.

(4) For all heater type tubes, proceed as
above but throw switch 4 to UP position
and read. If no reading results, the tube
is of a special type and the cathode is not
in the usual place. If the location of the
cathode is unknown, move each switch up
and down, one at a time, until the maxi-
mum reading is secured.

(5) For duo-diode-triodes, the diodes
should be tested independently by throwing

3 ki - 7" 1 4"
P i e 14 1§ —— 1§
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57
Toje

ol
1 =
{g % D?‘
g q
&~ ||
35 e 5

DRILL ALL HOLES NO.27 UNLESS OTHERWISE SPECIFIED:
3/ie BLACK BAKELITE

the underside of the panel opposite each
terminal with the terminal designation,
using a glass pencil or scriber, to avoid
mental confusion in wiring. Try out the
meter holes to make sure the meter will fit,
but do not mount the meter until the
wiring has been completed, to avoid risk of
damage in handling. Mount the remainder
of the apparatus and proceed with the
wiring. It is best to wire the rotary switch
controlling the filament voltages first. The
transformer has 12 voltage taps, but only
10 are used. The 1.1-volt tap is required
only for 864’s and WD11’s, If you expect
to test these types, this tap may be wired in
and 23-volt tap omitted; 25-volt tubes
may be tested on the 30-volt tap. The 15-
volt tap is also not used; 15-volt tubes may
be tested on the 12.6-volt tap. There are
primary line voltage taps for 105, 115 and
125 volts. It is best to wire in the 115-
volt tap unless the line voltage is con-
sistently below this value. The bracket
for the pilot light socket is mounted on one
of the socket retaining screws.

Operating Instructions

If the tube is known to have no shorted
elements, proceed as follows:

(1) Set switch 9 for rated filament volt-
age of tube, the voltage applied at each
setting being indicated in the following

table:

Switch Filament

Position Voltage
1 1.5 volts
2 2.0 .
3 2255) pulle
4 3.3 “
5 5.0 “
6 6.3
7 7.5 ¢
8 126 *
9 25.0 *
10 300 ¢

www-americanradiohistorv- com

the switch connected to one diode down,
switch 10 to right and all other switches
UP. Then test the other diode the same
way. The triode can be tested indepen-
dently (see notes accompanying the chart
below).

(6) For all full-wave rectifier tubes,
proceed as in (3) above. For half-wave
rectifiers, proceed as in (3) above. Do
NOT depress shunt button when testing
mercury-vapor rectifiers, such as the -82
and -83. For all others, depress shunt.

Short-Circuit Test

Throw switch 7 to DOWN position.
With switches set as specified in (2) above,
if bull’s-eye glows, some element is shorted
to the filament. If not, throw switches 1,
2, 5 and 6 successively to UP position.  If
bull’s-eve blows, some other inter-element
short-circuit is present.

Cathode-Heater Leakage Test

Depress switch 3 while reading meter for
tube condition test. If pointer does not
drop to zero, cathode-heater leakage is
present. A list of readings obtained with
this tester is given in the chart below. All
tests were made at a line voltage of ap-
proximately 120 volts, using the -113-volt
tap on the transformer. The last column
gives the readings obtained with all elements
except the filament and cathode connected
to the plate. With the switches set for this
reading, the other readings are obtained
(except as otherwise noted) by moving
each switch in turn to the UP position.
After the reading has been noted by doing
this with switch 1, for instance, return the
switch to-.the DOWN position and repeat
this operation with switch 2 in the UP
position, etc., until all readings have been
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” RADIO OPERATING
RADIO SERVICING—

Prepare for the new
Government Radio
Operating license ex-
aminations; Radio
Operator, Marine and
Broadcasting. Also Ra-
dio Amateur Tele-
graph and Telephone.
Resident courses,

//

Write for
Booklet

«

S
New York YMCA Schools
17 Wesl §3rd Street New York City

A real, powBrl’ul
longand S
WAVE Rudm
Recoiver  that
netually Kety
looul and foreign
ronde
police, amateur,
airplune,
tranumissions _direct!
A now in use. Owners report recep-
tion of Forgisn Stations with amazing
volume. Works on two inexpensive but-

Not » toy! RESULTS GUARANTELED!

Thousands

terica.

Ace construction kits hnve nll necessnry purts mounted
on atbructive metal ahasais aod panel, nll rewdy for wiring. Clenr piciure
disgroms, Wire it yourself. It's cnsy. Only six conncctions nnd the sew is
rendy to opernte. Wavelength runge 15 to 600 meters.  Complete Kits, with

©i— One Tube Kit, $1.95 . . . Two Tube, $2.85
(Wared and !uled for 75¢ extra)
TUBE—S!’ECIAI o for use on one dry cell—8sc
HONES~Boutte Hongnet—31.95
ORDER NOW! Ser 1, b'\hncc COD, or if full remittance we pny postage.
LOOK!! Lnnzc three color MAP of the WORLD, Time Chart, S, W-
{nt, deserintion of sboveand other receiveraSend 25¢ Now.
DEALERS’ ¥ Cash in on thiy 8 V. SENSATION!
te for QUANTITY PRICES

ACE RADIO LABORATORIES oevt .n7 1513 Broagway

RADIO PHYSIGS GOURSE

by Alfred A. Ghirardi $4.00 pp
RADIO SERVICING

by Ghirardi & Freed $1.75 pp
Send for FREE circular at once
RADIO & TECHNICAL PUB. CO.

45 Astor Piace, Dept. RN-7, New YorkCity

PERFECT VISION
for SPORTS LOVERS

New Triumph of Optical Science

PORTOCULARS, the powerful new bi-

noculars that you wear like spectacles,
make a 25c seat at the ball game as good as
a $5.00 box in the grandstand.

Sportoculars are sturdily built, yvet light in
weight to insure maximum comfort. New,
improved features. Slip them on like a pair
of spectacles—adjust the powerful lenses to
the proper focus—then sit back and enjoy
the show, the game or the race. Wear them
indoors or out, wherever perfeet vision is

desired.
SAVE HALF with

Introductory 5?50
Offer Only -

Sportoculars sell everywhere at
£15.00. While offer lasts we
will send you a brand new pair,
complete with solid leather case,
ostpaid for only $7.50. Money
ack if not satisfied. Address—

R. M. OPPENHEIM

226 West 39th Street
New York, N. Y.

obtained. The blank columns indicate that
the operation does not affect the reading,
due to the switch being out of the circuit
for the particular tube being tested.

The table does not contain all tube types
because at the time of making it, there
were not sufficient tubes of certain types on
hand to establish an average reading. All
figures given are averages of several tubes
which are known to be good.

It is suggested that, unless his readings
check reasonably well with those given
below, each constructor prepare his own
chart in the manner described, as variations
in average line voltage conditions, indi-
vidual parts, etc, coupled with the normal
production variations in tubes, may affect
the readings considerably

Tube Test Chart

TYPE SW1 SWZ SW4 SW5 SWé SWlO Total

247 ?3 2 35
26 16 25
27 2 17 29
34 17 2 22 23
35 21 2 29 32
36 2 2 29 32
37 2 19 28
38 23 2 28 32
40 278 2 33 36
41 3 21 30 30
42 3 22 28 28
45 7 18 42
46 5 23 30 37
47 3 26 4
53(d) 33 43(a) 33 () 43(b) 20(s)
55(d) 6 14 6 3
56 2 24 35
57 37 2 32 37 43
58 38 2 32 38 42
59 36 24 3 34 40
71A 14 34
75(d) 4 27 4 137
77 33 2 27 34 37
78 22 2 18 28
79 (© 36 56 38 17(8) 20(S)
80 18 8 36
82 32(8) 32(S) R
83 33(S) 33(S) R
84 40 40
2A3 12 42 22(8)
2A5 2, 22 26 28
2A6(d) 10 28 12 42
2A7 2 40 32 42 42 4%
2B7(d) 6 14 2 6 30
6177 18 8 20 22 24 24
Notes
Test ~30, -31, =32 and -33 tubes at 1.5

filament volts, not at their normal filament
voltage. This is recommended because
these tubes are subject to deterioration if
all elements are made highly positive at
full filament emission.

(a) SW1 DOWN also.

(b) SW35 DOWN also.

(¢) UP for all readings.

(d) Start readings with all switches UP.
Move alternately downward, read, and re-
turn to UP position.

(R) Rectifier—Readings of both plates
unnecessary.

(S) Shunted.

Variations of 15-20% in these readings
are normal.

Tubes reading 40% below these readings
are doubtful.

Tubes reading 50-60% below these read-
ings should be replaced.

As the foregoing description has indi-
cated, this tube checker will test any tube
on the market, regardless of design, pro-
vided only that the tube fit one of the four
sockets provided. Since the 7-prong socket
is of the composite type, the only tube
which will not fit is the obsolete WD11.
There is plenty of room on the panel for
an 8- or 9-prong socket and the single
additional switch required, should such
type tubes appear.

Intelligently used, the writer believes this
tester will prove an invaluable component
of any serviceman’s equipment. On the
basis of results per dollar cost, it is believed
that it is unsurpassed by any instrument
on the market.

Parts List
M—Weston model 301, d.c. milliammeter,
0-30 ma.
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DISTANCE

Short wave programs from LONDON —PARIS
— ROME — BERLIN — SYDNEY — are as familiarly-
heard by owners of the SCOTT ALL-WAVE FIFTEEN
as powerful local broadcasts. The fine engineecrin
practice responsible for the SCOTT'S year-: a-headot-
competition design, follows through every operation in
its careful custom consttuctlon Record-muking distance
reception is guaranteed.

M TONE

Never before has radio been so much a musigal
mstrumen(' SCOTT has developed srartling innova-
tions in radio sound reproduction. The rcsuf: is a full
tichness of gorgeous tone that satisfies the layman with
its sheer beauty . . . delights the musician with its accu-

racy . ..and amazes the scientist with an accomplish-
ment unique in radio enginceri; ﬁ On both short wave
mlmcle evinces 1tsclf

and broadcast reception thxs ton:

Abnlnty to give tremendous vol ume—parncularly

on short wave, long distance programs—means surplus
power. Just as a motor car capable of ninety miles an
hour assures continuing satisfactory service at average
gecds, so_docs the full, undistorted power output of
the SCOTT ALL-WAVE FIFTEEN assure perfection
of reception in all use. The mighty power of the SCOTT
is under perfect automatic and manual control.

Backed by Pioneer Experience

All-wave reception—everything between 13 and
550 meters—is not new or experimental with SCOTT
receivers. All SCOTT receivers have been all-wave
receivers for four years, that have presented new radio
accomplishments again and again ycars before their
general adoption by other manufacturers.

Send for Interesting New Book

“PERFORMANCE In Evcry Part of the World” is a
new SCOTT Publicarion you should read. Sent to you,
together with full particulars regarding the SCOTT
ALL-WAVE FIFTEEN, on request. Use the coupon
for convenience.

E. H. SCOTT RADIO LABORATORIES, INC.,
4450 Ravenswood Ave., Dept. N-74, Chicago, Il

Send me, without oblxgatxon, copy of your new
book, “PERFORMANCE — , and derails about the
SCOTT ALL-WAVE FIFTEEN.
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Contains
160
PAGES

BIG MONEY SAVING VALUES

Entirely New from
Cover to Cover!

WE ARE HEADQUARTERS
FOR P. A. SYSTEMS

Buy Direct From The Manufacturer arid
PAY ONLY ONE PROFIT!

MAKE BIG MONEY RENTING AND
SELLING ‘‘COAST TO COAST”
AMPLIFIERS
Be the first in your territory to become an official
“Coast-to-(:oast" P. A. Amplifier System Repre-

sentative . . . and thereby Make Big Money!
Order the P. A, Manual Listed Below
AND LEARN HOW!

and sounp suUsTEm TREATISE

THE ONLY BOOK AVAILABLE OF ITS KIND /

LOOSE-LEAF! contains 64 Pages

8"x10%4". Over 150 Diagrams, Charts §

and Illustrations.

Filled from cover to cover with real “meat”—no com
plicated muthematioal formulac—no thearies that are
: you —but full of practical “dope—ade-
avately |llustmtcd e carefulty. cmply wad, cloasls
explained.  An intensely practical book—edited for
men who take their Public Address Work sgricusly.

It not only tells you WILY but shows you HOW
— sortectly imstall. fost, measurc. operato: nad Tyt
A. Svetems. And it provides abundant informa-
B for Beginner—the Servicemun—the
PA]D Dralar—ns well as for the Profrwional Sound En~neer.

'1CO 'l‘ TO GOAS‘I‘ RADIO CORP.

Guaranteed to Improve
SW Receptlon

: The POSTAL BOOSTER increases the

y eensxtwlty and selectivity of any Short

ave receiver tremendously. It

elxmmates repeat points, image frequencies

and lowers the background noise eon-

siderubly.

The POSTAI BOOSTER is a self

powered  3-tube two-stage Tuned

. pre-: <elector and booster that will

operme on any Short or AH-Wave re-

R ceiver, regardless of the make or price

You paid- Simple to install. Simple to operate. Each msf.rumen'. i
sold with a 10 day money back guarantce. Size 837 x 9% x

SPECIAL PRICES

Sold completelylnbomtur; constructed and calibrated with one dm“er
for any $19.95

A matched set Sylvania 2-78, 1-25Z5 tubes.............. 2,95
Drawer coils available for (14 10 31) (29 to 61) (59 to 90) (80 to 2007
{200 to 350} (350 to 540) meter bunds. cach drawer...... $3.95

AMPLIFIER
CATALOG]

Write for free descrintive literature.

POSTALQORADIO

~J LIBERTY ST. NEW YORK.N.Y:

WET AND DRY ELECTROLYTIC

PAPER AND MICA CONDENSERS
RECOGNIZED FOR

SUPERIOR QUALITY

IN AlL CLIMATES
THE WOR[D OVER

¥ sOLD 8Y LEADING
“  JOBBERS EVERYWHERE

ALLIED\RADIO

R1—20-0hm resistor, 1 watt

R2—1.5-ohm wire-wound resistor, 3 watts

R3—50-ohm resistor, 1 watt

S1, S2, S3, S4—Eby type 12 moulded 4-,
5-, 6- and composite 7-prong sockets

SWi1, SW2, SW4, SW5, SW6, SW10—
Cutler-Hammer s.p.d.t. nickeled toggle
switches

SW3—Yaxley s.ps.t.
non-locking

SW7 — Cutler-Hammer
toggle switch

SW9—Yaxley 10-point,
shorting rotary switch

SW11—Cutler-Hammer single-circuit, on-
off nickeled toggle switch

T1—One Wholesale Radio Service Com-
pany tube tester filament transformer

One Yaxley pilot light socket and mount-
ing bracket

One Yaxley s.p.dit.
non-locking

One Yaxley red bull’s-eye

One Yaxley pin-jack

One control grid cap, with 8-inch lead and
phone-tip terminal

One 6.3-volt pilot light

One bakelite panel 85 x 834 by 1% inches

6 feet double conductor lamp cord

One a.c. plug

push-button switch,

dpst.  2-circuit

single-deck, non-

push-button switch,

110v. A.C. Supply

(Continued from page 12)

lower frequencies than those for which they
are designed.

Excitation current drain from the charg-
ing generator for the various units are as
follows: Model 22 (50 watts), 3.1 amperes;
Model 24 (100 watts), 3.5 amperes and
Model 26 (175 watts), 5.1 amperes. This
extra drain of course can be compensated
for, by advancing the charging rate of the
car generator. However, this charging rate
should not be advanced beyond 15 amperes,
as indicated by the meter on the dashboard.

The Powerack has no brushes, commu-
tator or slip rings or any moving contacts
to cause any noise in radio reception. It
is ruggedly constructed and is easily in-
stalled by the average radio mechanic in
thirty minutes. No cut-outs or complicated
drilling is required.

The illustration in Figure 2 shows the
installation of the Powerack in an auto-
mobile. The output voltage from this de-
vice has been conveniently cabled to an
a.c. outlet installed on the dashboard of the
car. A compact style a.c. operated receiver
is shown on the seat of the car with its
line plug inserted into the outlet socket.
The lead-in from the car antenna has been
connected to the antenna binding post of
the set and that’s all there is to it—the re-
ceiver is ready for operation.

The Powerack unit itself is noiseless.
However, where it is used to opcrate a
radio set it is of course necessary to install
the usual ignition noise suppressors. Most
of the noise coming from the ignition sys-
tem of the motor is picked up by the re-
ceiving antenna and the regular stunts of
shielding the antenna lead-in and suppress-
ing the noise right at the motor is necessary
for enjoyable reception.

Radio Physics Course
(Continued from page 44)

are connected in series and brought close
together, we can have many conditions. If
they are placed so the direction of current
flow and hence the lines of force of one
are exactly opposite in direction to the lines
of force of the other as shown at (A) of
Figure 1, the total inductance will’ be zero.
This is called the “‘series opposing” position.

WwWwWwW americanradiohistorvy-com
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If they are connected together in series,
with the currents flowing in the same direc-
tion and are brought up to each other so
that every line of force of the primary
links with every turn of wire of the sec-
ondary, and evéry line of force of the
secondary links with every turn of the
primary, and the fields of each are in the
same direction, the result is the same as
though we had a single coil made up of the
two coils together, that is, a single coil
having twice as many turns as each of these
coils. This condition is shown at (B) of
Figure 1. Since the inductance is propor-
tional to the square of the number of
turns, it is evident that this combined in-
ductance is equal to 2X2 or 4 times that
of either coil alone. Therefore the com-
bined inductance of two similar coils con-
nected and placed so as to be “series aid-
ing” is four times that the self inductance
of either single coil.

In the case of series-aiding coils, the total
inductance is made up of the self-induc-
tances of coil 1 and coil 2, the mutual in-
ductance due to the lines of force from
coil 1 linking with coil 2, and the mutual
inductance associated with the lines from
coil 2 which link with coil 1. These two
latter mutual inductances (M) are equal,
since the coils are the same.

Therefore L=L,-L:-2M.

Since Li=L, and M=L, if we substitute
these values for L in the above formula,
we have L=L;-}Li~42L1

from which L=4L,

where L is the total inductance. If some
of the lines of force from one coil do not
link with the other—as is the case especially
if air forms the core—the total inductance .
will be less than four times-the inductance
of one coil in this case. In the series op-
posing case it will be less than zero. In
any general case the total inductance of
two coils of any inductance value, con-
nected so as to be series-aiding, will be:

L=L:+L,+42M

If they are connected in series-opposing,
the total inductance is:

L=L.+L,—2M

In order to know then just what the
total inductance will be, the degree of
coupling must be known. The term ‘“co-
efficient of coupling” enables us to predict
just what the total circuit inductance will
be if the amount of coupling is known. Of
course the coefficient of coupling depends
upon the total inductance in the primary
and secondary circuits as well as upon the
mutual inductance between the inductances.
The coefficient of coupling is really a mea-
sure of the ease with which energy may
be transierred from one circuit to the
other. The coefficient may be found from
K=M v L: L, all units being in henries,
microhenries or millihenries.

The maximum possible value of K is of
course 1.0. This is called unity coupling.
The value of 1.0 is only approached in
well designed iron-core transformers where
there is very little magnetic leakage. In
air-core transformers the coupling may be
very “weak” since a large portion of the
lines of force of the primary may never
reach the secondary. A low value of
coupling for this type of coil would be
about 0.1, and a high value 0.7. In a well
desigried iron-core transformer, coupling as
hxgh as 98 or 9% (K= 098) may be
obtained, depending upon the design and
the amount of magnetic leakage present.

The mutual inductance depends only
upon the two coils, and the coupling be-
tween them or M=K +v1Li L, The co-
efficient of coupling K, between any two
circuits depends upon the total inductance
in each circuit. Thus if one of the two
circuits had two inductors in series, the
total combined value of the two series in-
ductances in this circuit would be substi-
tuted for L: in the above formula for K.
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Loud Speakers

ORMAL efficiency 2% to 23
watts—peak capacity 50 wattsl]
BUD'S new diaphragm and volce
fcoil assembly assure higher etticiency
and far greater depcndability! Write
for literature on units, all
jaluniinum weatherproof T

exclters, air column horns
DAY FREE TRIAL and INFORMATI [0
NEW HIGH FREQULNCY THEATRE UNT

FIRST CLASS
BUSINESS HOUSE

independent Roumanian branch office of an
FEnglish concern well-known the world over,
with a large numhber of offices and travellers
throughout the country would take over the
weueral agency of a first-cluss Radio firm.

All commnications to

‘“H_30,”” c/o Rudolf Mosse, S.A.,
1 Bd. Bratianu 22, Bucuresti, 1, Rumania

WORLD-WIDE TWO TUBE

SHORT WAVE RECEIVER
12,500 Mile _reception record

extublished!  Tunes from 15 to 75
200 metess. CGels forcizn brond-

calls, nirplanes,
direct! COM-
IT (oo drilling) with

!» 1.00 B\luuro C. 0. D.
Not a tox!  Not un attachment!
All-Wave Receiver!

Humson Radio Co., Dept. N-7, 142 Liberty St, N. Y. C.

A 11 D] DRSSV

Packed with new-model ndm \AT[J‘S ut rock-
bottom wholesule prices.  Money-back guarantee
and 30-DAY FRER TRIAT ]L\ \()UI! HOME (m
every set. All types. Send for Dig new, s% 5
free catalog TODAY., Drices.......... @

FORDSON RADIO INC.

Nept. 7-35. Oakman Bldg.. Detroit,

1itee:
A real, complete

Mich-

. Brand New Universal Meters
N AC-DC Rectifier Type $6.95
O- llt Millis Lmuneter

00 ohms nor
SUARAN-

CY. R
free with euch meter, eciul
Prices on wire wound 1% necu-
rate resistors.

Volt Ohm Milliammeters $3.95
Speend Metal Diwnls tor Weyton,
4 and Triplett Meters, all

4 45¢. Send for I'ree Bulletin.

AUTOMOTE MFG. CO. L
83 W. Van Buren Chicago

Radio News
Binders

We are pleased to offer a sturdily built
binder to hold 12 issues of Radio News.
[t is covered with neat-appearing, washable,
black fabrikoid with the front cover stamped
in gold. It is all in one piece—there are
no extra parts to get lost. When qpened,
every page of the copies inserted is fully
visible.

Cet a binder today!

Send $! to Dept.

7B, Radio News, 222 W. 39th St.,
New York, N. Y. and it will be forwarded
at once. (Canada & Foreign $1.25.)

Price $1—Postage Prepaid

The Technical Review

(Continued from page 41)

broadcast and short-wave reception.

26. Auto-Radio Anitennas, Filters and
Noise Suppressors. Lynch antennas, filters
and ignition noise suppressors especially de-
signed for motor-radio installations.

34. Serviceman’s 1934 Replacement Vol-
ume Control Guide. Complete list, in alpha-
betical order, of all old and new receivers
showing model number, value of control
in ohms and a recommended Electrad con-
trol for replacement purposes.

41. How to Build the “Economy Eight”
Constructional information, diagrams, list
of parts etc. of an efficient 3-tube receiver
which can be built from a kit which sells
for $13.75.

52. The Servicer. Information designed
to help the serviceman do better work and
make more money doing it.

56. Servicing and Testing Instruments.
Descriptions of a new line of low-priced
analyzers, set testers, tube testers, ohm-
meters, capacity testers, oscillators and uni-
versal meters. Information is also given
on the new Model 55 Tube Tester and the
new Master Diagnometer which employs
the “free reference point system of
analysis.”

57. How to Build a High-Quality Con-
denser or Ribbon Microphone. This cir-
cular describes a microphone kit with which
it is possible to build, easily and quickly, a
high-quality condenser or ribbon micro-
phone.

59. The IRC Voli-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. Public Address Amplifiers and Radio
Receivers. Information on the character-

(Continued on next page)

JuLy, 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. ....

My occupation or connection in radxo
is checked off below.

[J Serviceman Operating Own Business
Serviceman Employed By:
{1 Manufacturer
[] Jobber
[] Dealer
[J Servicing Organization
[J Dealer
[ Jobber
[J Radio Engineer
[] Experimenter
[J Laboratory Technician
[J Professional or Amateur Set Builder
[] Licensed Amateur
[J Station Operator
[J Public Address Work

I am a (O subscriber [] newsstand
reader,

I buy approximately $.......... of
radio material a month. (Please
answer this question without exag-
geration or not at all.)

Name.....
Address..
City .State.

PLEASE USE PENCIL AND PRINT,
IN FILLING IN COUPON

D L TL I I S U

P N TN T
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How A “TIP” Gornm

A:‘GOOD JOB'!
\

1 LOVE YOU,
JIM, BUT WE /7
CAN'T MARRY v’d

ON YOUR
SALARY. /

MARY'S RIGHT. I
COULDN'T SUPPORT
HER AND 1| HAVEN'T

A RIGHT TO
ASK HER TO
MARRY ME

ook HERE! N.R.1 HAs TRAINED
HUNDREDS OF MEN LIKE ME -~ AT
HOME, IN SPARE TIME -- TO MAKE
GOOD MONEY (N RADIO.
| SURE SEND FOR THAT
\ FREE BOOK

reL

“THANKS? N.R.I.

TRAINING SURELY

PAYS. I'M MAKING L
GOOD MONEY /1

KNOW RADIO.
MINE NEVER
SOUNDED

| YES, AND THERE'S }
A REAL FUTURE |
FOR US IN ||

RADIO.

OH, JIM! ITS
WONDERFUL!
NOW YOU'RE
ON YOUR WAY
TO SUCCESS

e

FOR A GOOD yop
I¥ RADIO

J. E. SMITH

IPresident,IN. R. 1.

Learn at Home to Make More
Money—mail Coupon now

Mail the coupon. Many radio experts make $4Q, 860,
$75 n week. Find out ab,ut the spare time and full time
Job opportunities in Radio—how I train you quickly to
service sets, operate broadecasting, commercial, police
and aviation Radin stations: and for other good jobs in
connection with the manufacture. sale and servicing of
Radio, Television and Loud Speaker apparatus.
free book explains my exceedingly practical 50-50 metho 1
of home-study training, gives letters showing what N. R. 1.
studemv and graduates are doing und how many made
85, 510. 315 a week extra servicing sets in spare time soon
'm;er enrolling. Money Back agreement given.

r———-MAIL THIS NOW-———1

I J. E. Smith, President I
National Radio Institute l
Dept. 4GRA, Washington, D. C.

Send me your free book. I understand this does |
not obligate me.

Please write plainly—use margin if necessary

|
NAME. e ABE. .. |
|
IAAATESS]. pomyrmmers - moms - am RN R T G Eenp ¢ separ s emeRe R I
I
Cit Ve Toewd Palnl & secls bl dae State.............. :

|
!
|
]
|
I
|
|
|
|
|
|
|
|
|
|
|
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WHEN SEEKING
A RADIO SCHOOL

RCA Institutes, with its reputation
firmly established by 25 vears ser-
vice 1s an institution recognized as
an important factor in the radio
industry.

Whether elementary radio prin-
ciples or advanced subjects, sound
applications, mathematics or prac-
tical radio engincering, RCA In-
stitutes 1s prepared to give you the
instruction 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 this Summer have the added
advantaoe 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 technical advisory
services. Free post-graduate prac-
tical training at resident school with
modern eq.uxpment under instruct-
ing enginecrs.

Write for Catalog

RCA INSTITUTES, Inc.
Dept. RN-34

75 Varick Street,  New York
1154MerchandiseMart.Chicago

Eliminate Buto-Radio
“B” pack troubles

Install the new low price Piloneer Gen-
E-Motor Replacenent Unit to stop auto-
radio vibrator type eliminator troubles.
Guaranteed for ONE YEAR. No ad-
justments. No lubrication. Also new
PIONEER Gen-E-Motors for sound
trucks, etc. Write for catalog sl 00
Model JW Gen-E-Motor, list.. 3

6-12-32-110- Volts D. C. to 110 Volts A. C.

Pioneer Converters

New heavy duty D.C. to A.C. con-
verters. Remarkably low in price, vet de-

signed for continuous duty. A size for
every necd. including Neon sign and other
electrical appliance apphcatxons

Ask your jobber or write

PIONEER GEN-E-MOTOR CORP.
460-D W. Superior St., Chicago, U. S. A.

Servicemen! |

REDUCE THE HIGH COST OF
KEEPING UP-TO-DATE

Here in one inexpensive 28-lesson posi-
graduate course—the only one prepared
exclusively for active servicemen—Spray-
berry gives ALL the dope on modern
radio servicing. Covers every detail—
Testing, Repairing (AVC, short wave,
ail-wave, auto radio, P.A., etc.); Parts
Testing and Trouble Shooting—also
tubes. modernizing set analyzers and
selling. No Ilunf , mathematics or
costly bindings-—just a practical, how-
to-do-it course that will save hours of
reading in scattered sources. Only 810
for course alone or 815 with personal
instruction and answers to questions by
Mr. Spmyberry Money back guarantee.

Write for FRRE details!

F. L. SPRAYBERRY

132 BRYANT ST., N. W., WASHINGTON, D.C.

istics of a wide variety of Amer-Tran De-
Luxe and Silcor (popular priced line) audio
and power transformers and chokes.

62. How to Make Money on Public
Address. Articles on how to make money
with public-address equipment, together
with descriptions and prices of a wide
variety of Lafayette amplifiers and public-
address equipment available through Whole-
sale Radio Service Co., Inc.

Listen to Byrd
(Continued from page 22)

But, out of the large assortment of avail-
able channels, other frequencies are utilized
to meet changing atmospheric conditions.
The assigned channels include (in kilo-
cycles) 6650, 6660, 6670, 8820, 8840, 9520,
11,830, 13,185, 13,200, 13,230, 13,245,
13,260, 15,270, 17,600, 17,620, 21,513,
21,600 and 21,625. These are the fre-
quencies of particular interest to short-
wave fans.

Whenever possible, the impulses of KFZ
are picked-up direct at Riverhead—a dis-
tance of 9,000 miles from Little America.
But the usual method is to have the pro-
grams relayed from Station LSX on about
28.9 meters, the Trans-Radio Internationale
station at Buenos Aires. The programs,
received at the Argentine transmitter, are
then relayed by LSX on the 10,350 kc.
channel, to Riverhead. When reception,
via Buenos Aires is marred by interference,
a few additional pick-up points try to
“catch” the impulses and relay them to
Riverhead. One is the RCA station at
Point Reyes, California, while the other
three stations are the same firm’s base at
Koko Head, Hawaii, KKP on 16,040 kc.,
KEQ on 7370 kc. and KKH 7520 or on a
number of other frequencies. The fre-
quencies of the commercial stations, and the
Antarctic Communications System of the
Mackay Radio Company can often be
changed and the frequencies given are those
on which they have been heard. At Rocky
Point alone, there is available a choice of
141 frequencies for the transmission of
programs to the Antarctic. The short-

Rapio- News For- Jury, 1934

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 must 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 1st of 2nd month preceding issue.
TECK PUBLICATIONS, INC.
222 West 39th St. New York, N. Y,

L A

Correspondence Courses

USED Correspondence Courses and Educational Books
sold or rented. Inexpensive. Money-back agreement.
Catalog listing 3000 bargains—FREE (Courses bought).
Lee Mountain, Pisgah, Alabama.

S gy ]

Electrical Supplies

]

INSULATION, wire varnishes, supblies, ete.
stamp for bulletin.
cago.

Send 3c
Autopower, 408-C Hoyne Ave., Chi-

Inventions

s

INVENTIONS COMMERCIALIZED.
patented. Write,
St. Louis, Mo.

Patented or un-
Adam Fisher Mfg. Co., 278 Enright,

g ) T S e

Patent Attorneys

g

o il

PATENTS. Instruction “‘Hew to Establish Your
Rights”” and form, “Evidence of Conception”’—sent Free!
Lancaster, Allwine & Rommel, 414 Bowen Building,
Washington, D. C

PATENTS—Advice and booklet free. Highest refer-
ences. DBest results. Promptness assured. _Watson E.
Coleman, Patent Lawyer, 724 9th Street, Washington,
D. C

R o

Radio

RADIO ENGINEERING, broadcasting, aviation and
pelice radio, servicing, marine and Morse telegraphy
taught thoroughly. All expenses low. Catalog free.
Dodge’s Institute, Elm Si.,

Valparaiso, Ind.

RADIO MEN: ““23 Lessons in I{adxo
subscription for the next five isues o
Send $1.00 to Dept. 7, RADIO
New York, N. Y.

FREE with a
f RADIO NEWS.

NEWS, 272 W. 39th St..

Rene\\al Subseriptions Accepted.
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wave fan should search the dials for new
points during the transmissions,

Cohan told the writer that the Byrd
network broadcasts as well as the two-way
short-wave conversations are “down to a
nice routine” with most arising obstacles
being eliminated.  Voice transmission is
always used from Little America. No
relays are used in the programs going to
the Antarctic from Rocky Point. These
occur on waves between 30 and 32 meters.
For this reason (taking in account the
long distance) voice transmission is not
always successful and code—or a combina-
tion of voice and code— is used. The air-
line distance between Little America and
New York is 9,000 miles. Including the
Bucnos Aires relay, the signals travel a
total of 9,340 miles before reaching New
York. The accompanying map shows the
terrain around the polar expedition.

Many short-wave fans have reported
picking up KFZ, LSX and the various
commercial transmitters employed in the
transmission of two-way conversation or
in the relaying of broadcasts. But the
CBS refuses to confirm any correspondent’s
report. To all writers asking for confirma-
tion of the short-wave portions of the
expedition’s radio activities, they reply
that the messages are point-to-point private
communications, or tests pertaining thercto,
and that there is an obligation of secrecy
which prevents any confirmation. He in-
vites correspondents to tune-in the Satur-
day night Byrd programs on the regular
network channels. Many short-wave fans
write to Rapto NeEws telling how they
compare the short-wave and the rebroad-
cast signals.

The Byrd broadcasts from Little America
are tinged with real drama and local color.
The spirited narratives of real life adven-
turc are making interesting program fare
for the world’s radio listeners who have
been accustomed to the make-belicve studio
dramatizations usually available on the
broadcast channels. Each highlight of the
trip to Little America and the activities at
that basc are conveyed to radio listeners
by radio, an exciting incident in itself. At
times, static mars reception and, on one
occasion, the antarctic rebroadcast had to
be eliminated. But the average transmis-
sion results are very satisfactory in the
minds of all concerned.

Oflicials are so satisfied with the Byrd
programs that they decided to award the
chain’s medal for outstanding contribution
to the radio art to Admiral Byrd. The
presentation was made over radio rom the
Columbia Radio Playhouse, in New York,
by Henry A. Bellows, vice-president of
CBS, before a distinguished assemblage.
Admiral Byrd heard the proceedings at
Little America while the medal was handed
to Captain Ashley C. McKinley, third in
command on the first Byrd Antarctic Ex-
pedition, who will keep it until Admiral
Bvrd’s return.

At the time of the award, Admiral Byrd
was alone in an ice-hut 123 miles away
from the expedition base. It is his inten-
tion to spend several months alone in the
shack to test, among other things, the
psychological cffects of real solitude. But
a New York representative revealed (o the
writer that Byrd’s hut is equipped with
two-way radio equipment. He is able to
receive voice messages and reply in code.
At times, the expedition commander’s own
code messages were relayed to New York
vin KFZ.

Past recipients of the medal (shown on
this month’s cover) include Colonel Charles
A. Lindbergh and Amelia Earhart, famed
aviators; Sir John Reith, Managing Direc-
tor of the British Broadcasting Corpora-
tion; Leopold Stokowski, conductor of the
Philadelphia Orchestra, and Nino Martini,
Metropolitan Opera Company tenor.

At Little America, numerous ultra-short-
wave receivers are utilized so that every
individual or group exploring by dog-sted
or plane can keep in touch with the base.
Early reports indicated that the sets are
proving very practical.

Special broadcast programs fo the Ant-
arctic base are jointly presented by the
NBC and the General Electric Company
on alternate Sundays. Newspaper pub-
lishers in various key cities serve as guest
sponsors for the programs the expedition
keenly awaits every two weeks. The pro-
grams are broadcast over a Sl-station
hook-up while Station W2XAF, at Schenec-
tady, on a wavelength of 31.48 meters,
conveys the special proceedings to the men
at “the bottom of the world.”” For cach
broadcast, the newspaper serving as “guest
sponsor” was free to select any type of
material thought to be of most interest to
the fifty-six men isolated on the frozen
wastes of Antarctica. Most programs have
consisted of two-thirds music and one-third
spoken messages.

The network carries the first half-hour
of the special Sunday programs. But short-
wave enthusiasts have the advantage of
listening in to the “mail” broadcasts which
immediately follow the network period.
The reading of letters to members of the
expedition party has proven to be one of
the most interesting features on the short-
waves. Following ecach broadcast, the
guest sponsors receive a message from Ad-
miral Byrd, telling how well the presenta-
tion is received and enjoyed.

The W2XAF programs on 31.4 meters
to the Byrd Expedition were arranged at
the request of Admiral Byrd, who found a
similar series highly valuable in his first
South Pole expedition. Before his de-
parture from the U. S. A, he told a Gen-
eral Electric representative how much the
broadcasts meant toward keeping up the
spirit and morale of the men.

Dr. E. F. W. Alexanderson’s directional
antenna, erected for the express purpose of
sending the programs to Little America dur-
ing the first expedition, is again in use.

The radio aspects of the Byrd Antarctic
Expedition II are so extensive that they
offer short-wave fans one of the most
thrilling objectives for tuning-in. The fact
that the programs to and from the South
Pole regions are presented on regular
schedules throughout the term of the expe-
dition gives owners of short-wave receivers
repeated opportunitics to tune-in on history
in the making for months and months to
come.

Phenomena
(Continued from page 30)

that if this werc done a condition exactly
similar to that considered under the piezo
action is brought about. Obviously the
four effects, the two direct and the two
inverse, are tied together.

With the Experimenters
(Continued from page 47)

job and it is not a wise plan to guess the
starting point of that position of the rec-
ord which is to be plaved. Quite often the
pick-up will be started in the wrong place,
ruining the program.

An easy way to overcome this condition
is to make a record gauge. This device
will show exactly where to place the pick-
up so as to play only that portion of the
record desired. The construction of this
gauge is simple and it is inexpensive. All
that is required is a celluloid drum dial
scale and a length of strap iron ‘or similar
material, bent to form a bracket.

(Continued on next page)
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Send for our new Catalog with the
complete “Build Your Own™ kit list-
ings for world-beater All-Wave, Short
Wave, and regular broadcast gets.
Build our famous ‘2 tube “DX-or” §

described in the current issue of

Short Wave Craft Magazine.

plete kit of quality puarts costs only $6.73, in-
cludine coils. An Y can build these aimple.

successful euvts inexpensively and get thrilling results. 38

Sell SOUND Tquipment during
these summer months for big profits.
There's a wonderlul opportunity in
our single unit compact Mobile
i Sound Systems for complete oDeras
§ tion from a 6 Volt storage battery.
¥ Theyre described in our new cat-
alog. along with & complete line of A.C. Amplifiers
and Sound Systems ranging from 4 to 50 watts in
f ourput. If you sell SOUND, you need our book.

Our new Catalog, which ig yours
FRIVE for the asking, lists the very
latest All-Wave Superhets designed
to tune 5 bands for World-Wide re-
ception from 12 to 2540 Meters.
These sensational performers are
priced as low as $30.85 complete in
cabinets with tubes. ofit with our
All-Wave and Dual Wave sets.
Send for our Catalog today!

Write for the valuable ne
ALLIED Catalog. 1t's FREL,
tion to  complete T
SOUND, and WORLD-WIDE SET list-
ings, you will find radio’s most comblete
stock of standard replacement parts and
test equipment at consistently lower priees.
Write Dept. M today for your FREE copy.

CORPORATION

833 W. JACKSON BLVD..CHICAGO, ILL.

SERVICEMEN o SET BUILDERS
CAN'T AFFORD TO MISS A SINGLE

ISSUE OF THIS PUBLICATION

Subscribe
Per Year

12
Issues

A Valuable
Addition To Every
Radio Man’s Library?

This monthly technicul peiiodieal, published by the Aerovox
Corporation, the world's largest and leading manufacturer of
Condensers and  Resistors, for radio servicemen, experi-
menters, technicians, and engincers, gives first hand. authorita-
tive information on the lntest developments in radio and the
proper uses of condenscrs and resistors in various circuits.
Articles appearing regularly in every issue contain non-coin-
mercial information on subjeets cov & many of the im-
portant problems met with in every radio practice, and
are not found in any other publication of its kind.

Send for a FREE Sample Copy or Mail This Coupon
With 50c. for agnilgar_sllzsiﬂption
AEROVOX CORPORATION -
78 Washington Street, Brooklyn, N. Y., U. S, A,

Gentlemen:

0 Kindly enter my name on the RESEARCH WORKER
mailing list for one year. bezinning with the next issue for
which I am enclosing S...... 50¢ per year in U. 8. A.
60e per vear in Canada.

0 Send me a2 FREL sample copy of the RESEARCH

WORKER.
[0 Send me the latest 1034 catalog of Aerovox Products.

RN

NEme STl T e T o renr R s € s
Please print.

Address soarmras ssae ses 820 Gty syl o s Tem 1T State.. . .
Kindly check classification of your connection in Radio.
Manufacturer [J Engineer [ Dealer (3 Jobber (3 Service-

man [0 Amateur or Experimenter [ Industrial Manufacturer

[J Student [J Broadeast Station [ Research Lab.

: @aio’l’@!—m"é

PAY TUITION
AFTER GRADUATION-
YOUR GREATEST OPPORTUNITY!

Prepare for jobs inServiceWork, Broadeasting,
Talking Pictures, Television, Wireless, etc, by ten
weeks of practical shoﬁ work i
Radio Shops. PAY FOR YOUR TRAI
RADUATE. Free Employment Service.
D10 and TELEVISION BOOK

for our BIG FREE RA .
RADIO DIVISION, COYNE ELECTRICAL SCHOOL
500 S. Paulina St., Dept. 4B-3K, Chicago, Hlinois
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FAMOUS SINCE BROADCASTING BEGAN

ALL WAVE RADIO

Mode! 367 (above) 6-tube, AC All-Wave Superheterodyne Set with

dynamie Speaker in Walnut Veneer Cabinet: tunes all stations from

11 to 560 meters (21,500 to 540 K.C.) in 4 tuning bands: 15 to 35:

30 to 85: 80 to 210; 200 to 560 metcre.

INuminated full vision airplane tuning dial with four enlibrated scales,

Locations of various types of broadcusting indicated in four differcnt

colors.

Model (}48" (below) 8-tube AC All-Wave Superheterodyne Chasma
ith 10” Dynamic Speaker. Tunes all stations from 14 ta 560 metera

("l 500 to 540 K.C.) in 4 tuning bands: 15 to 35; 30 to Ba 80 to 210:
200 to 560 meters,

lllummnted full vision airplane tuning dial with four calibrated scales,

Lolc:mona of various types of broadcasting indicated in four different

colors.

Hue full range tone control: uses new multi-purpose tubes.

An outstanding all-wave chassis incorporating most advanced shert
wave enzinecring features

Special discount for dealers, eerviee men, amateurs and engincera.
Write for full details and prices of these sete, Portable All-Wave and

T FREED

TELEVISION AND RADIO CORPORATION
LONG ISLAND CITY, N. Y. U. s A

PEUEC e SES aae ——aaeaeee e
RCP @ RCP @ RCP @ RCP @ RCP

= {
BATTERY /

New!

A LIGHT
TO GUIDE
YOUR ,
TEST
PRODS '/

EE what you are
“PROD-LITE".

A brand new, practical help for service men

for all dark, tight places—especially in testing
automobile radios. All ready to use. Adjustable
distunce clip fits standard prods. No exposed ter-
minals.
Mailed C.0.D. §1.50, plus postage, complete with
standard flashlight battery in switch-top container
(eazily carried in pocket), bulb, cord and deluxe
prods. $1.00 without prods. Order ““PROD-LITE”
Today! Send remittance and save postage. If not
satisfled, return in five days for rcfund. Use con-
venient couron.

DISTRIBUTORS—Write lor Proposition.

$150

DELUXE
PATENT

PENDING

testing with the R.C.P.

RADIO CITY PRODUCTS CO. rx7
48 West Broadway, New York City

1 accept your offer as advertised. Please send
“PROD-LITE’_C.0.D. {1 Check here if prods also
are wanted. [ Check here if enclosing remittance
to0 save postaBe.

Address. .

As shown in the diagram, the calibrated
scale is cemented to the top side of the
bracket and an indicator or pointer is fas-
tened to the pick-up. Select a scale with
fine divisions so that you can bc sure that
the pick-up is placed at the correct spot.

To use the record gauge, play the record
through and when the pick-up reaches the
part you intend to use, note the setting on
the scale. Now when you are ready for
actual broadcast, your pick-up can be
placed at the point indicated on the scale
and guesswork will be eliminated.

T. A. BLaNCHARD,
Reading, Pa.

The Service Bench

(Continued from page 43)

discovered a few peculiarities not ordi-
narily found in other sets.

“The center-tap resistor across the fila-
ment of the detector tube should be re-
moved. Connect the grid return to minus
filament. Next recmove about one-quarter
of the winding from the grid-suppressors.
The rheostat is removed, of course.

“The sensitivity and volume will be
greatly improved by the above changes.”
H. D. Hooton, Radio Service, Beech Hill,
West Va.

Mr. Frank J. Faulkner, of Brigham City,
Utah, does a similar conversion on a Ra-
diolo 20, and writes: “There are many
Radiola 20 battery receivers in use in
rural districts, and the modernization of
these receivers for use with the air cell and
2-volt tubes is a source of profit which
the serviceman should not neglect. Sensi-
tivity, tone and volume are definitely
improved.

“The following notes will be of assis-
tance: Upon installing 30’s, I had trouble
in neutralizing and found i. necessary to
shunt a 1000-ohm resistor across the pri-
mary of the second radio-frequency trans-
former—as shown in Figure 2. In some
receivers, it may be desirable to experiment
with resistance values up to 5000 ohms.
It was necessary to remove four turns
from the secondaries in order to get down
to 1500 kc. Remove turns one at a time
until the trimmers peak sharply at the
centers of their dials.”

Short-Wave Verification
Request Card

Through the courtesy of the American
Sdles Company, our short-wave listeners
may obtain ten of these cards by simply
writing, requesting them, to Rapio NEws,
Department AS, 222 \Ve<t 39th Street, \ew

Station i1 baard your program ot
e ey TR o 193e
Voheme ..oocvme 3 Quality.. Weather...-

SWL*

4y Receiver o
1 oo pprecleie 3 e o e powram bl
Memarin

Corplrmnt sf AVKTICAN SALCS €O, 4 8WEST 187SLNNC T Ot Auatinr Bpply fhose® &t 19/
.......... Hoaxe

e g S e e S

10 “VERI” CARDS FREE

Readers can secure ten of these weri-
fication postcards free by writing te
Rapio NEWS requesting same.

York City. The cards contain a place for
your address and a description of your re-
ceiver, the volume of reception, the date,
quality of reception, the weather condi-
tions and remarks of reception. The other
side of the card is for the address and
stamp. These will be sent gratis.

www ametricanradiohistorv-com

Rapio News ror Jury, 1934

Racon Public Address

HORNS AND UNITS

Are available in more outdoor loud

than 50 types and speaking
combinations. All systems
horns are available of all
in the stormé)roof types.
type guarantee Racon
withstand the most Typc
severe  weather B Units
and atmospheric having  peak

handling capacities
up to 50 watts have
proven themselves to be

conditions, in-
cluding  im-
mersion in

water. the superior driving unit for
Exten- the long air column horn. Five
sively different types available in 2

wide price range. The use of
Racon uper-Service Horns and
Units is an assurance of reliability and
high quality reproduction.

Send 10¢ (stamps or coin) for complete new catalog

RACON ELECTRIC CO., Inc.

52 East 19th St., New York, N. Y.

used
for

You Can Become a Fast, Capable

RADIO OPERATOR at Home

asy for you!
If you want to learn code QUICK ask about Juntor
Course for beginners. If you lack speed ask about

Advanced_Course—HIGH SPEED TELEGRAPHING.
Whether Beginner, Amateur or Com’l.

tell us what tlcket you're_going
up for and we'll show you how EASY
it is to get.
CANDLER

SYSTEM gives you ’g
Speed. Accuracy and ability to Copy
Behind—shows you how to use "mill"” §
in copying fast stuff. N
All questions answered. Save time and ¥
ém()]ne;; by sending for FREE BOOK
oday

CANDLER SYSTEM CO., Dept. N-7
6343 So. Kedzie Ave., Chicago, Il

Id’s Only Code Specialist

Au‘I'OMOBII.EW
and HOME SETS

The most sensational moneymaking opnortunlty ever
offered. With our new, Unique ‘‘Punch Sales Card”
plan, the only one of its kind, you actually give away
FREE fine automobile radios and beautiful ultra mod-
ern home sets; at the same time, make up to $150
cash each week for yourself. Every car owner, store,
office, factory, lodge, club or individual wxll jump at
this opportunity of marvelous new FREE ra

Write for full information to secure ellher ot both of
these 2 startling plans.

DE LUXE MFG. CO.

173 W. Madison St., Dept. 75, Chicago, 1l
- -
L]
. OR ¢
PDR OR
® » CER

SENSATIONAL
110 VOLTS AC FOR AUTOS

NEW!

The new AUTONATOR generates 110 Volt A C Current
in motor cars, aeroplanes and from all types of engines
and motors, direct {rom {an belt. Costs nothing to operate. No
pervice—no brushes, colicctor rings, commutator of wirs  wound
armature. Ideal for operating PO PORTABLE Sound Equipment,
A C Radio Seta, Ncon Signs, Electric szhu, Searchlights, Send
for complcu: dct’u

TONATOR LABORATORIES, Inc. .
‘Chicago, INlinois

8444 South Chu:ar:o Avenue

Heavy Duty Peerless Fl-inch
Dynamic P.A. Speakers, com-
plete with 110 volt rectifier or
field coil of any impedance.
Output transformer also includ-
ed, Whalesale Dealers' Price
$3.75.

MELLAPHONE CORP.
Rochester, N. Y.
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For Ideas

For Amusement

For Study

For Reference

THE HOME

BARTENDER'S GUIDE
ano SONG BOOK

drinks they are!

Father”.

1000 Spare Time Money Making ldeas

This 146-page book contains true reports of what thousands of
people actually are doing in their spare time. The plans have
proven practical, successful and profitable! There are money-
making suggestions for Mechanically-Inclined Men, General
Business Men, Handy Men, Specialty Salesmen, White Collar
Workers, Athletes, Car or Motor Boat Drivers, Camera En-
thusiasts, College Students and Boys and Girls—in addition to
many good ideas for women who must raise funds.

Somewhere in 1000 Spare Time Money Making Ideas™ is
the idea that may prove to be the turning point of your career.
Get a copy now! Price 1. (Canada and Foreign $1.25.)

How to Make Money in Radio Servicing |

The Home Bartender’s Guide and Song Book

Now that a man can again enjoy a drink without getting a kink in his neck from peering
over his shoulder for prohibition agents, we present the recipe book that will bring to
your palate all the joys of repeal!

“The Home Bartender’s Guide and Song Book’ gives precise instructions for the
concoction of practically every drink known to mankind, including many forgotten
gems of purest translucent color and smooth, throat-caressing flavor.
Over 200 cocktails, fizzes, rickeys and highballs including: Old-
Fashioned Orange Blossom, Dry Martini, Manhattan, Mint Julep, Bronx, Tom Col-
lins, Horse's Neck, Gin Rickey and Golden Fizz!

And what

After trying a few recipes you will want to get right up and sing, loud and long! The
Home Bartender’s Guide’” contains dozens of famous old songs including: “Frankie
And Johnnie”, “Down Wkhere The Wurzburger Flows” and “Everybody Works But
The book is lavishly illustrated with vivid scenes from bygone days. And,
best of all, there are descriptions of every drink that will prove the life of many a party!

As the supply is limited, we advise you to mail your remittance this very minute!
CAUTION! As soon as you get your copy, HIDE IT! Even your best friend will
steal it! Price 75¢ plus 10c for postage, (Foreign and Canada, $1)

Short Waves by Leutz

“Short Waves’’ by Chas. R. Leutz and Robt. B. Gable is a
384-page, cloth-bound book with innumerable 1illustrations
covering: Short-Wave Propagation; Commercial Radio Tele-
pFony; Ship-to-Shore Radio Telephony; Directional Antennae;
Television: Aircraft Radio Equipment; Short-Wave Broadcast
Receivers; Ultra-Short Waves (Medical and Surgical Applica-
tions); Amateur Short-Wave Equipment; A Historical Review
of Radio; and a barrel of other valuable information.

Every short-wave enthusiast needs this book, which is profusely
illustrated and written in easily-understandable language.

Price $1. (Canada and Foreign, $1.50.)

| Please Use This Coupon!

If you're a radio serviceman, you'll find that this 130-page book by Zeh Bouck will prove |
very helpful. It points the way for bigger profits and a greater volume of business! It |

covers:

Up-To-Date. Price 25c.

1001 Radio

Questions and Answers

This 96-page, 9” by 12” book answers your ques-
tions on: Power Supply; How To Kill Vagrant
Noises; The How And Why of Radio Filters: Short e o
Waves: Tubes; Audio-Frequency; Popular Cir- etc. Price 25c.
cuits: Radio Symbols; etc. Price 25¢.

How to Make It

Gives full details for making furniture, fireplaces,

mitter; The A.C

small lathes, telegraphones, enlarging machines
and many other useful articles, together with plenty  man: Tube Data;
of handy wrinkles, kinks and formulas. Price 25c. Control. Price 25c.

ek
222 West 39th Street

www americanradiohistorv com

Equipment; Contacts; Advertising; Circularization; Service Procedure; The
Service Salesman; Off-Season Business; Service Sidelines; How To Buy; and Keeping

Short-Wave Manual

Published in 1930. this large 9” by 12” 96-page book
contains many articles of interest to the short-wave
fan of today—including: A Portable S-W Trans-
Super-Wasp; A Ham Set De
Luxe: The S-W Four; Spangenberg’s Transmitter:

Amateurs’ Handibook

96 pages containing many How-To-Build articles on
receivers and transmitters in_addition to chapters
lamps, telescopes, model tugboats, blow-torches on: Electric Phonograph Pick-Ups; Broadcast
Station Harmonics; Radio Wrinkles; The Service-
Experiments; and Volume

ublieations, Ine.
New York. N. Y.

| Teck, Dept. 7
} 222 West 39th St.
| New York, N. Y.

| Enclosed find $

: send me the books checked kelow:
| []Home Bartender's Guide

: [] 1000 Money Making Ideas

1 O Short Waves by Leutz

I 11001 Questions and Answers

I 1 How to Make Money in

Servicing
[ How to Make It
[ Short-Wave Manual
[1 Amateurs’ Handibook
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~SUPREME
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its most amasing instrument

JEAN PAUL KING SUPREME

. America's famed Radio Master of Ceremonies.
ldenhfled with such national programs as Bruce-Terminix
{Termites)—CBS; Carnation Contented Hour—NBC; Hoover

o e Cee lumin e ity e STANDAR Dy
DIAGNOMETER

ALL YOUR LAB AND HOME SERVICE |
NEEDS COMBINED IN THIS ONE

COMPLETE HANDY INSTRUMENT. A testing instrument that equips you with all the traditional engi-
neering superiority of the DIAGNOMETER—America's unduplicated
radio service instrument. A testing instrument that adds to the fame

SEND THE of yesterday, a simplicity, a completeness, a speed, today, that has

never been combined in any other instrument before.
COUPON!

Imagine—all your testing needs in laboratory or home, instantly
at your finger tips—all your service instruments—combined in this one
handy portable instrument.

And at a price of $99.95 — $50.00 less than previous models—
several score dollars less than the fotal cost of the combination of
instruments embraced in the Standard Diagnometer.

That is the SUPREME STANDARD DIAGNOMETER which makes
its bow to the radio service world now. That is the instrument you
want . . . to modernize, simplify and 2conomize your service work.

The good jobbers have the SUPREME STANDARD D!IAGNO-
METER now ready for demonstration—but the coupon assures imme-
diate, complete details of its amazing technical and engineering fea-.
tures. Send it now—no obligation.

www americanradiohistorv com
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