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F OR YOUR PBOTECTI(DN

THE readers of a radio magazine who support it by patronizing its

advertisers are entitled to all possible protection against misrepre-
sented merchandise, unauthorized substitutions. exaggerated claims, and
delayed deliveries. Toward this end. the publishers of SHORT WAVE
RADIO are accepting advertising only from firms whose business ethics
and general reputations are known to he ahove reproach, and they are
rejecting advertising from firms of doubtful or questionable standing.
This means an annual loss of thousands of dollars of advertising revenue,
but the protection which this policy affords hoth readers and advertisers
more than compensates us.  Furthermore, SHORT WAVE RADIO is
a legitimate magazine. not a disguised house organ for a subsidiary
business, and has no hidden sales or manufacturir.g afliliations to

influence its editorial activities.

Experienced short-wave fans will recognize the advertisers in
SHORT WAVE RADIO as established. well-known firms. New radio
fans just getting into the highly interesting short-wave field can patronize

them with the utmmost confidence.

Another thing: SHORT WAVE RADIO offers no premiums or
free goods in an effort to build up spurious circulation. It subscribes
to the belief that a magazine should sell itself on the basis of its reading

matter alone, and not on irrelevant inducements.
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[will train you(
M athome
tofilla

for Broad Practical Experience

Given Without Extra Charge

My Course is not all theory. T'll show you
how to use my special Radio eauipment for
conducting experiments and building circuits

lio). Mnstrate important principles used in such well-

A Ktue s wets as Westinghouse, General Electric, Philco.

w, R C AL Vietor, Majestie others.  You work ount

2 ! with your own hands s+ of the things vou read

& y 21 ut lesson books. is 50-30 mothod of train-

N, 3 e mukes Iearning at  home easy. interest-
5 % !

N

. If you are dissatisfied with your present
job, if You are struggling along in a rut
with little or no prospect of anything bet-
ter than a skinny pay envelope-—clip the
coupon NOW. Get my bizg FREE book on
the opportunities in Radio. Read how
quickly you can learn at home in your spare
time to be a Radio Expert—what good
jobs my graduates have been getting—real
jobs with real futures.

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

In less than 15 years the Radio Industry has grown fromn a few
mitlion to hundreds of millions of dollars in business a vyear. Over
300,000 jobs have been created by this growth, and thousands more
will be ecreated by its cratinued development,  Many men and youns
men with the right trai’ ag—the Kind of training I give you through
the N. R. I, method—have stepped into Radio at two and three timcs
their former salaries.

Get Ready Now for Jobs Like These

Broadeasting stations use engineers. operators, station managers and
pay up to $5.000 a vear. Manufacturers continually employ testers.

28 MONEY-
inspectors, foremen, enginecrs, servicemen, buyers, for jobs paying up F R E E
creased because people who in !0 $7.500 a year. Radio operators on ships enjoy life. see the world, MAKING HINTS

normal times would buy a new with board and lnd;.:ing free and get good pay hesides. Dealers and Mail  the
Radio. now are contented  to joLbers employ servicemen, salesmen, buyers, inanagers, and pay up

have the old one ‘pepped up'.” to $100 a week. My book tells you about these and many other inter-
esting Radio jobs.

{il{l'l{i)'tknll;. (‘é)tSTA,
; P Many Make $5, $10, $15 a Week
Extra in Spare Time Almost at Once

Brooklyn, N, Y.

The day you enroll with me, I send you instructions, which you
should master quiekly. for doing 28 Radio jobs common in most cvery
neighborhood, for spare-titme monev. Throughout your training T send
you information on servicing poputar makes of sets. 1 give you the
plans and ideas that have made $200 to $1.000 a year for N. R, L
men in their spare time. My course Is famous as the Course that
pays for itself.”

Television, Short Wave, Loud
Speaker Systems Included

There’s opportunity for vou in Radio. Its future is certain. Tele-
vision, short wave, loud speaker systems. police Radio., automobile
Radio, aircraf: Radio—In every pranch, developments and improve-
ments are taking place. THere is real future for thousands and than-
<ands of men who really know Radio—men with N. training.
et the training that opens the road to good pay and suceess.

You Get a Money-Back Agreement

I am so sure that N. R. I can train you satisfactorily that T will
agree in writing to refund every penny of your tuition if you are not
satisfied with my Lessons and Instruction SKervice upon completion.

FREE 64-page Book of Facts

Get your copy today. It's free to any ambitious feltow over 15
years old, It tells you about the opportunities in Radio; about my
course; what others who have taken it are doing and making., Fimd
out what Radio offers you without the slightest obligation. ACT NOW!

Free Book
Tells How
Mail Coupon!

famei toascly practieal.

A

$50 to $75 a Week

“Piie National Radio Institute
put me in a position to make
more money than [ ever made
in good times, I am in the
Radio scrvice business for my-
self, where it is possible for
me to wake from $30 to $75
a weck. Service work has in-

coupon, '
send you one copy of my
valuable 36-page Reference
Book 28 Tested Methads
for Makine Extra Money.”
1’1l o it ta prove that my
training is easy to under-
standd and  use—that it is
practical— that it is full of
; money-making  information
T : 1 d = right fmm_ the smrl_. This
ety q) baok shows you how to (_ln
M 28 Radio jobs common in
. every neighborhood — tells
3 . vou how to get these jobs.
NMundreds  of  my  students
have made $5, §10, $15 a
week in spare time while
learning. I'rove to  your-
self that you can do it,
ton,  Mail coupon.

I have doubled
and tripled the .-
salaries of many:

Find out about
this tested way

7o GER
'.&;;B IGPAY

Get ]
SRl = FILL OUTAND MAIL
THIS COUPO

Our Own Home MR TS o mT T T
Pioneer and World’s |

™ Largest Home-Study Ra-
| dio training orgamzation
¢, devoted entirely to train-
ing men and young men
for good jobhs in the Radio
industry. Our growth has

Runs Successful
Radio Business

1 am a /memlier of the firm
of South Grand Radio & Ap-
pliance Co., which runs a very
successful business. The greater
part of my success I owe to
N. 1 I. Without your train-
ing, I cculd ncver have been
successful in Radio.”

J, A, VAUGHN,

Grand Radio & App, Co.,

3107 S. Grand Blvd.,

St. Louis, Mo,

J. E. SMITH, President
National Radio Institute Dept,, 4AS 8
Washington, D. C.

Does Radio Work
In Spare Time

I am operating a 120~
acre farm. Three nights
a week I teach a Radi
clags, On the other nights
I make service callz, Words
cannot express my grati-
tide to N L. I Your
lraining vprepared me to
parn nice sums of cash In

J. E. SMITH. President
National Radie Institute, Dept. 4AS8
Washington, D. C.

Dear Mr Smith 1 want to take advantage of
your Special liee Offer Qend me your two ’Izool\\
T8 Tested Methods for Makang Extra Money’ and
“Rieh Rewards in Radio.”” This request does not
obligate me. (Please print plainly)

spare time.'
TIOYT MOORE.
R. R, No. 3, Box 919,

paralleled Radio’s growth.
We occupy three hundred
times as much floor space

i NAMCa s s v s g et a i anarcaan s
Indianapolis, Ind. now as we e Bl
ganized in 1914.
Address; . iienvianrnngnnptasypasbiaarniaid
CitY.ovrvaiinmsrnmen , . State . o J
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IN FUTURE ISSUES:

A NEW TYPE OF SET CONSTRUCTION—Although the necessity
for shielding is fully recognized by short-wave experimenters, com-
paratively few have the facilities or ability to cut large holes in alumi-
num or perform other machine operations. Realizing this situation,
an enterprising manufacturer is bringing out a series of cleverly de-
signed unit panels with a variety of holes already drilled in them.
In a forthcoming issue we expect to describe a very fine receiver built
around this idea—and with the coils entering from the front of the
panel. This innovation will undoubtedly be enthusiastically received.

USING THE NEW TUBES—The characteristics and applications of
many of the new tubes that deluged the radio market during the past
year are still not very well understood by experimenters. We expect
to run a number of authoritative articles on this subject, written in
simple, understandable language.

SOLDERING THAT STAYS PUT—We thought that everyone
knew how to solder, but the surprisingly large number of letters we
receive on the subject indicates that many people have not been
properly instructed on this very important operation. We have pre-
pared a well illustrated article that tells just how to use the iron and
its accessories in radio work.

SUPER-REGENERATION—Super-regenerative circuits are .coming
back into their own and are enjoying particular popularity for ultra
high frequency reception. As the principles of this highly interesting
and remarkable circuit are not well known, we have commissioned
Mr. J. A. Worcester, well known radio writer, to tell you all about it.

A SIMPLE RADIOPHONE FOR THE BEGINNER—The present
generation of new amateurs takes to the microphone rather than to the
key. For the benefit of advanced short-wave broadcast listeners
who want to get into the ‘‘ham’ game, John B. Brennan, Jr., has pre-
pared a whole series of articles describing the construction and opera-
tion of an inexpensive but highly effective short-wave phone transmitter.

CHARLES H. FARRELL, Advertising Manager

The entire contents of SHORT WAVE RADIO is copyrighted by Standard Publica-
tions, Inc., and must not be reproduced without permission of the copyright owners.
SHORY WAVE RADIO—Monthly. Entered as second-class matter September
15, 1933, at the post office at Chicago, lllinois, under the Act of March 3, 1879.
HORT WAVE RADIO is published on the first of every month preceding date of
issue. Subscription price is $2.50 a year in the United States and possessions; Canada
and foreign countries, $3.00 a year. Individual copies, $.25 in the United States and
possessions; Canada and foreign countries, $.30. Published by Standard Publications,
Inc., 4600 Diversey Avenue, Chicago, linois. Editorial and advertising offices, 1123
Broadway, New York, N. Y. Louis Martin, President, Robert Hertzbers, Secretary-
Treasurer. Send all manuscripts to SHORT WAVE RADIO, 1123 Broadway, New

k, N. Y.
ol')istributed by Mutual Magazine Distributors, Inc., 53 Park Place, New York, N.Y.
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Pioneer designer and custom-builder of
superheterodvne all-wave radio re-
ceivers of superior quality

After all, the supreme test ‘
performance is made in the
hands of owners. Here arc a
few of hundreds of lerters
on file in our laboratories:

Venezuela and Germany in Minnesota

The following foreign stations being received at present:
FYA, Pontoise; GSA, Daventry, England; EAQ, Madrid.
Spain; YVIBC, Caracas. Venezuela: "K2ME, Sydney,
Australia; DJB, Germany and CMCI1, Cuba.

L. C. Melville,
Minneapolis, Minn,

A Real DXer Reports!

My Scott DeLuxe Allwave Receiver has certainly pulled In
the stations. I have only had the set a little while and have
pulled in 225 stations on the broadcast band from all over the
North American Continent. [ have received 86 stations on the
short waves of which 62 have been foreign stations. On leb-
ruary 12 and 13 I received 27 foreign stations (short waves)
of which nearly all were regular broadcasts with good loud
speaker volume. In all I have received 20 different countries
to date. The tonal qualities are the best. The sensitivity and
selectivity cannot be beaten.

J. F. Luttmann,
Milltown, N. J.

Gets Sweden on West Coast

My set brings in stations other sets don’'t even show are in
the air.

I have a log of over 750 in all states and around 15 foreign
countries. On my log I have Motala, Sweden, which I think
is extremely good from the West Coast.

Charles Maylone,
Placerville, Calif,

England and Spain Every Night

Have received both England and Spain every night for

two weeks. I get them with plenty of volume.
Solomon Ford,
Toledo, Ohio.
Results in Bad Location

« I made it my point to try for VKIME Australia and picked
them up at 7:45 and held them to 9:00 A.M. Sunday morning
April 2, 1933. 1 certainly am more than convinced that your
receiver is the only one that I have seen that will do as you
said. Also tuned in the following stations with good results,
considering the cloudy and unsettled weather conditions, and
my locality in which I am sqrrounded
by all kinds of electrical machinery. The
stations 1 have received are VK3ME,
Australia; Rabat, Morocco; Pontoise,
France; Germany, England, and 12RO,

Italy.
Mr. Fred L. Roenbeck,
Chester, Pa,

A superfine veceiver deserves
housing in a cabinet of com-
parable merit. Here is one of
the many distinctive and ex-
clusive designs _in__consoles
created for the SCOTT ALL-
WAVE Deluxe. This is the
Westerly Grande Model, in
rare and exotic woods patterned
in a theme moderne.

all Othet RADIOS

This loud-speaker
reception from stations 10,000 miles or
more distant. It covers the entire wave

band between 15 and 4,000 meters.

But this is no longer a distinction. Many

receiver gives clear,

reccivers are able to tunc in, with more or
less regularity, short wave stations from
foreign lands. Now it is not what an all-
wave receiver can do . . . but how it can
do it!

All automobiles have motors, wheels
frames, fenders, etc., regardless of price.
Practically all radios have the same general
linc-up of component parts. The factors
that make for superiority in motor cars or
radios are scientific precision, highest qual-
ity parts, rigid inspections and tests and
hand workmanship by highly
skilled technicians. When quantity-produc-

careful

tion demands speed and more speed there
must be a sacrifice of these qualities. You
can get them only in a custom-built receiver.

The SCOTT ALL-WAVE Deluxe is

quality custom-built in one of the most

E. H SCOTT RADIO
4450 Ravenswood Ave.

E. H. SCOTT LABORATORIES, INC.

construction, ctc.

Name

Deparrment SWd

Send me, without obligation, PROOFS of the supcriorit
petformance and tone together w.th price and complere details regarding its laboratory-

completely and modernly-equipped radio
engineering laboratories in the land. Con
stant and gruelling tests, both in the fab
oratory by scientific instruments and by
reception tests carried on in v irious parts
of the world, maintain its quality.

The ultimate result is a vastly superior
instrument. It demonstrates its ability not
only by startling reception of far-away
foreign stations on both the broadcast and
short wave bands, but by consistently finer
reproduction of programs from domesti
broadcasting stations. Tone fidelity in the
SCOTT ALL-WAVE Deluxe convinces
the ear of actuality laboratory test
prove its variance from actuality undetece
able by the human ear.

No claim for SCOTT superiority is made
without positive supporting cvidence. It
will be a pleasure to furnish you with
these PROQFS, its moderate price and all
other information regarding this radio that
has won the title of “The World’s Finest
Receiver.” Simply mail the coupon below

LABORATORIES, INC.
Chicago, IlL

“The Fine Things
are Aluways Hand Made'

4450 Ravenswoon Ave., Der rSW 14, Chicaco, [Lt

of SCOTT ALL-WAVE Deluxe

State
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To Broadcast

The radio room of the S.S. Jacob Ruppert, showing Operator Dyer
at the control panel of KJTY, the short-wave transmitter that is

being used for the Byrd broadcasts.
section of the rack is a regulation National AGS.

tr

The receiver on the lower
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By Robert Hertzberg

HE second Byrd Antarctic Ex-
pedition promises to provide
short-wave fans evervwhere
with extremely interesting re-
ception.  Although, of course, the
previous Arctic and Antarctic Ex-
peditions of Byrd carried consider-
able radio equipment and maintained
very successful contact with civiliza-
tion, all this communication was
accomplished by radio-telegraph,
voice transmission not being em-
ployved at all. The present EKxpedi-
tion is noteworthy from the radio
standpoint because of the very con-
siderable use that will be made of
radio-telephone transmitters. Where-
as in previous years only amateurs
or other listeners with a knowledge
of the code could follow the progress
of the explorers, now all short-wave
fans will be able to listen in directly
on the special transmissions from the
South Polar wastes, reception con-
ditions permitting. Special equip-
ment has been provided by the Co-
lumbia Broadcast System for what
is probably the most unusual broad-
casting stunt ever attempted.
The Jacob Ruppert, Admiral Byrd’s
main supply vessel, in which he, him-
self, is sailing, carries very elab-

4

orate radio equipment. JMany ama-
teurs have already reported hearing
the one kilowatt radio-telephone
transmitter, which has the call
letters KJTY. According to the Qc-
tober 1st, 1933, issue of the Radio
Service Bulletin, issued by the Fed-
eral Radio Commission, KJTY is
licensed for telephone transmission
on a whole mess of frequencies.
These are as follows:

6650 kilocyveles (45.11m.)
6660 “ (45.05 m.)
6670 . (44.98 m.)
8820 “ (34.01 m.)
8840 “ (33.94 m.)
13185 ‘ (22.75 m.)
13200 “ (22.68 m.)
13245 “ (22.65 m.)
13260 « (22.62 m.)
17600 “ (17.045 m.)
17620 “ (17.026 m.)
21575 “ (13.905 m.)
21600 “ (13.889 m.)
21625 “ (13.873 m.)

Regular Weekly Broadcasts

A series of regular broadcasté
from the icy wastes of Antarctica
the Columbia

will be heard over

Broadcasting System’s nation-wide
network. The programs, in addition
to their value as a means of keeping
the civilized world in touch with the
progress of this vast scientific enter-
prise, will gain added interest from
the. fact that they will be the first
series ever to be broadcast from a
point so far from any humanly in-
habited portion of the world.

CBS Sends Announcer

A CBS engineer and a combina-
tion production man and announcer
are accompanying the expedition on
its two-year sojourn in the Dbleak
South Pole territory. Although sep-
arated from network headquarters
by more than 10,000 miles, both men
will carry on the same duties which
are the lot of engineers and produc-
tion men on less remote broadecasts.
They will supervise each week’s pro-
gram, checking voice levels, writing
centinuity and arranging technical
details.

An elaborate technical set-up has
been worked out for the Antarctic
broadcasts. Great care was taken
in the planning of facilities, since
the broadcasts are looked forward
to as being more than mere techni-
cal stunts. Valuable information of
a scientific nature is expected to be
sent over the air-waves from Ad-
miral Byrd’s base as new discoveries
are made concerning the nature of
the ice-bound Antarctic.

The broadcasting arrangemets
call for the use of three transmit-
ters. One is to be a Collins’ 1,000-
watt crystal controlled 100 per cent
modulated radio-telephone transmit-
ter installed on the supply ship of
the Expedition during the trip to
Little America. This will later be
set up at the Expedition’s permanent
base, where it will operate through a
directional antenna to one of the di-
rectional receiving antennas at
Buenos Aires, Argentina. The sig-
nals will be relayed from there by
short waves to the Columbia key
station in New York, and then re-
broadcast. Of course, there is no

Dr. Thomas S. McCaleb of Harvard Uni-
versity, radio adviser to Rear Admiral
Byrd on his second Antarctic Expedition.

SHORT WAVE RADIO
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doubt that short-wave listeners in
the United States will be able to
hear many programs direct.

The second sending apparatus is
a 200-watt crystal controlled radio-
telephone . transmitter located at
Admiral Byrd’s sub-base at the foot
of the polar barrier, about three
hundred miles closer to the South
Pole than the main base.

A portable 100-watt short-wave
radio-telephone transmitter will be
installed in the bi-motor plane in
which Byrd will fly across the South
Pole and from which an attempt will
be made to broadcast the flight while
it is in progress.

Edwin K. Cohan, technical di-
rector of the Columbia Broadecasting
System, worked out the arrange-
ments with Dr. T. S. McCaleb, of
Harvard University, Byrd’s counsel-
lor on radio; A. Y. Tuel, vice presi-
dent of the International Telephone
and Telegraph Corporation; Harry
Young, of Western Electric; William
Thompson, of the American. Tele-
phone and Telegraph Corporation;
and S. H. Simpson of the Radio
Corporation of America.

5000 Pounds of Equipment

Five thousand pounds of broad-
casting equipment were loaded on
board the S.S. Jacob Ruppert, flag-
ship of the Second Byrd Antarctic
Expedition. Five miles of wire,
9000 feet of it for antennas alone;
300 tubes for transmitting and re-
ceiving apparatus; three major
transmitting units; ninety-foot
wooden poles for antenna structure;
dozens of microphones of wvarious
types, and power generators are
among the items making up the
broadcasting cargo.

The heaviest single item of the
broadcasting equipment is a 1000-
pound gas-driven generator. On the
way down to Little America this
device will not be employed, but once
the ice-party is settled on the Ross

The radio men aboard the S$.S. Jacob Ruppert.
engineer; Stanley Pierce, operator; Clay Bailey, chief operator, and Guy Hutcheson,
o i operator.

"for JANUARY, 1934

Rear Admiral Richard E. Byrd, photo-
graphed in Norfolk, Va., on the occasion
of his last broadcast on American solil.
His talk was carried over the Columbia
Broadcasting System network.

Barrier, it will be the only reliable
source of electrical energy. This
generator will have to be transferred
from the Ruppert to the S.S. Bear,
the ice-breaker, at sea at a point
just outside of the ice-pack.

Charles J. V. Murphy, newspaper-
man, author, and radio announcer,
has been chosen as production man-
ager and announcer of the weekly
programs to be broadcast from the
base of the Byrd Antarctic Expedi-
tion in Little America over the
Columbia Broadcasting System’s na-
tionwide network.

As station manager of the most
remote unit of any network,
Murphy’s duties will consist of pre-
paring scripts, introducing speakers
or any of the Expedition’s potential
amateur talent, arranging special
programs and coaching all in micro-
phone technique.

Left to right: John N. Dyer, CBS

Murphy is a native of Boston and
a close friend of Rear Admiral Byrd.
He is 29 years old and attended
Harvard.

John Newton Dyer, of the Colum-
bia Broadcasting System’s field en-
gineering department, has been
chosen to accompany the Byrd Ex-
pedition as technical supervisor of
the program series to be broadcast
from Little America over the CBS
network. In addition to his broad-
casting duties, the engineer will also
be in complete charge of all Admiral
Byrd’s communication facilities.

Dyer is 23 and a resident of
Haverhill, Massachusetts. He is six
feet tall and passed the physical ex-
amination, to which all who are go-
ing on the expedition . are subjected.
with a rating of 98.2 per cent.

Among the qualities for which
Dyer was selected is his wide knowl-
edge of short-wave transmission, es-
pecially in connection with direc-
tional work. He studied radio en-
gineering, among other courses, at
Massachusetts Institute of Tech-
nology, and graduated with a B.S.
degree in 1931. He did post-grad-
uate work there for two vears. He
is well known in New England
amateur radio circles as W1BJD.

Special W2XAF Programs

From the short-wave transmitting
station of the General Electric Com-
pany at Schenectady, N. Y., W2XAF,
special radio programs will be sent
to Rear Admiral Richard E. Byrd’s
base on the Bay of Whales. This
is one of the stations that con-
tinually “talked” to Byrd and his
men during their previous Antarctic
expedition, from 1928 to 1930, and
it is the station which they picked
up more frequently than any other.
The station sends on a wavelength
of 31.48 meters. It is still equipped
with the directional antenna success-
fully employed in the broadcasts to
the earlier Byrd expedition. This
antenna was designed by Dr. E. F. W.
Alexanderson, radio consulting en-
gineer of the General Electric Com-
pany. Its effect is to increase the
signal volume in one direction about
twenty times. The normal power of
this station is 20 kilowatts. During
the previous expedition Admiral
Byrd heard every program which
W2XAF sent out.

Saturday nights from 11 to 12
o’clock (E.S.T.) will again be the
time when the radio programs will
be transmitted in the direction of
the South Pole for the Byrd expedi-
tion to pick up. These programs
may start even before the expedition
reaches Little America. It is planned
to inaugurate the series as soon as
Byrd’s second ship, the Jacob Rup-
pert, clears from the Panama Canal.

The hour from 11 to 12 o’clock
will consist of radio entertainment.
After 12 o’clock the station will read
letters addressed to members of
the expedition from relatives and
friends. This “radio mail” will be
the only mail service which the ex-
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pedition will possess. It is also
planned to invite, on occasion, rela-
tives and friends to talk before the
microphone. The entertainment pro-
grams will originate not onlv at
Schenectady but also in various cen-
ters of the east, such as Boston, New
York, Washington, Richmond, Va.
(Byrd’s home city), Albany, Roches-
ter, and other points.

Standard Equipment Taken

One of the odd things about the
radio equipment is that all the fixed
receivers and transmitters will be
entirely a.c. operated, the aforemen-
tioned gas-driven generator supply-
ing all the necessary “juice.”

Some widely published and mis-
leading  advertising notwithstand-
ing, all the short-wave communica-
tion receivers taken on the expedi-
tion are standard National units. In-
cluded in the lot are two cach of the
AGS, FB7 and SW-58 models, and
a number of SW-3's for use in the
expedition’s planes. The plane trans-
mitters are all Western Electrie. For
the sled parties, Harvey transceiv-
ers, tiny combination transmitter-
receivers working on the ultra-high
frequencies, will be used. A Ham-
marlund broadcast receiver is also
being taken.

Believes Broadcasts from
Antarctic Feasible

The proposed series of broadcasts
from the Little America base of the
Byrd Antarctic Expedition are en-
tirely feasible, Senatore Guglielmo

Marconi

Dressed for the Job
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Charles J. V. Murphy, CBS announcer

and continuity writer, who will stage the

weekly  Byrd broadcasts from  Little
America.

Marconi informed Edwin K. Cohan,
technical director of the Columbia
Broadcasting System, in an inter-
view at the Hotel Ritz-Carlton, New
York, during September. At the
same time, Senatore Marconi ac-
cepted membership on an honorary
advisory committee on radio for the
expedition.

Marconi, after discussing the fre-
quencies to be used in the broadcasts
and the radio equipment to be taken
to the Antarctic, told Cohan:

“l think the project is entirely
feasible and the manner of carrying
it out is very sound.”

Learning that the frequencies to
be used range from the eight to the
twenty-three megacycle band, Mar-
coni pointed out that it is possible
for signals transmitted in the
twenty-three megacycle end of the
spectrum to be heard around the
world, and that, therefore, it may
be possible some time during the ex-
pedition’s stay in the Antarctic to
transmit voice direct to New York,
instead of vrelaying it through a
short-wave station at Buenos Ajres.
as will be done with their weekly
broadcasts.

Marconi signified his interest in
the outcome of the broadcasts by
saying he will establish a listening
post either aboard his yacht Elec-
tra, or somewhere in Italy to keep
in touch with transmission from
Little America. Cohan offered to
collate all technical data accumulated
during the period of the broadcasts,
and Marconi, in turn, said he would
be glad to supply Cohan with his
findings in connection with the work.

A High-Gain

HE 37, 56, 57 and 77 type tubes
may be operated as resistance-
coupled amplifiers with high
plate-supply voltages, of the or-
der of 500 volts, to provide high
audio input voltage for the opera-
tion of large power output tubes.

In the design of power amplifiers.
the tubes, the coupling devices. and
the operating voltages to obtain the
highest output levels with the least
amount of distortion must be care-
fully selected.

For representative tubes operated
with a plate supply of 500 volts. a
plate load of 250,000 ohms, and a
grid leak of 500,000 ohms for the
following tube. the voltages de-
veloped across the a.c. load of 167.-
000 ohms are:

TABLE 1
Tube Grid-Bias Sereen Peak-Output Distartion
Type Vaolts Volts Vilr. e Cent
37 —225 . 172 3.5
S6 —16.0 180 39
57 - 3.5 0 180 3.0
57 — 3.5 90 200 7.0
77 — 4.5 100 200 9.5

From the standpoint of distor-
tion, the 37 is the most satisfactory.
The 37, however, requires 6.5 times
as great an input voltage as the 57
to yield the same output. From the

6

Resistance Coupled A.

standpoint of gain, therefore, the 57
Is to be preferred to the 37.

An excellent output tube for pro-
viding very large audio output of
high quality is the 845. This tube,
operated as a self-biased audio am-
plifier with a peak-input voltage of
150 volts, is capable of an a.f. out-
put of 21 watts. Any of the tubes
shown in the table (the 37, 56, 57,
and 77) can be used to provide the
necessary grid excitation for the
R45.

C TYPE 845

:

T2

H l J) C TYPE 845
-8 76.5v. 503.5 v 155 v,

C =01 uf

R) = 250000 OHMS

R23500000 OHMS

R3=20~40 OHMS

R4=2380 OHMS.SELF -BIASING RESISTOR FOR CACH 048
R521400 OHMS. SELF-BIASING RESSTOR FOR 875
TI=INPUT TRANSFORMER

T2=OUTPUT TRANSFORMER

M SEPARATE wiNDING ON POWEA TRANSFORMEA FOR EACH a3 FiLAMINT
NOTL: Rq PROVIDES 133 VOLTS BIAS FOR LACH 843
A3 PAOVIOLS 3.5 vOLTS BIAS FOR 37'3

F. Amplifier

From the plate characteristics of
the 57 and 77, one might expect that
low distortion at high output vol-
tages would be obtained from these
tubes when the plate supply is 500
volts, plate load is 250,000 ohms, and
grid resistor is 500,000 ohms for fol-
lewing tube. However, distortion
increases rapidly with output at high
plate-supply voltages and, although
large outputs can be obtained, they
may not be sufficiently free from dis-
tortion.  This relationship is indi-
cated in Table I. Distortion, inci-
dentally, is somewhat critically de-
pendent upon screen voltage.

Operation of any of these tubes in
push-pull will provide greater out-
put at lower percentages of distor-
tion. The accompanying tabulation
shows self-biased push-pull opera-
tion for pairs of the same tubes as
in Table I with the same conditions,
i.e., plate supply voltage of 500 volts
with plate and a.c. loads of 250,000
and 167,000 ohms respectively per
tube. Screen voltage is given for
minimum distortion.

Considering both output voltage
and distortion, the 57 provides the
most satisfactory performance.

(Continued on page 40)
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Graphite Anode

Transmitting Tubes

dream of tube engineers.

operation.

apply to receiving tubes as well.

ECAUSE short-wave radio,

particularly ultra-short-wave

radio, stands for utmost pre-

cision, the graphite anode
transmitting tube must prove of
more than ordinary interest to radio
amateurs. Here is a tube develop-
ment which, in the opinion of many
familiar with the history of trans-
mitting tube engineering, is com-
parable with the introduction of the
thoriated tungsten filament several
years ago. In matters of greater
heat dissipation or ability to with-
stand heavy overloads, the preven-
tion of primary and secondary grid
emission, the elimination of trouble-
some leakage within the tube, the
positive clean-up of gases during
production, and a continued getter
action during an exceptionally long
life, and, what is of cardinal im-
portance, the rigid maintenance of
tube characteristics at all times be-
cause of a non-warping anode—
these and other. features attach par-
ticular significance to the graphite
anode transmitting tube in short-
wave work.

What Is a Graphite Anode?

It may be.well to explain what a
graphite anode is, and then proceed
to an analysis of its actual worth in
short-wave transmission. By a
graphite anode is meant a one-piece
anode or plate of pure carbon. There
‘are several theoretical reasons why
carbon—this term being used here
to indicate the unrefined form, as
distinguished from the pure form
termed graphite—should be consid-
ered for the anode or plate of trans-
mitting tubes. First and foremost
is the fact that carbon quite closely
approaches the perfect black body
which is the ideal heat .radiator.
Tube makers have long sought to
take advantage of carbon. Carbon-
ized plates, or metal plates coated
with graphite, have been employed
in large and small tubes alike with
some success, but could hardly be

* Chief Engineer, Electronics Dept., Hygrade
Sylvania Corporation. .

for JANUARY, 1934

SUMMARY: The use of graphite as material
for plates of high power tubes has long been a
Graphite, when pure,
allows greater heat dissipation, more uniform
characteristics, and freedom from secondary
emission effects which ordinarily hamper tube

In the discussion below, Mr. Replogle gives
some interesting data regarding the construc-
tion and operation of graphite anode tubes used
for transmitting, although the same principles
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A 'graphite” 872.

By D. E. Replogle *

considered as carbon plates because
of the retention of a metal base or
support for the thin coating.
Also, there have been carbon
plates or anodes of solid carbon,
usually made up of several sections.
or segments. These carbon plates
have generally failed to realize the
theoretical advantages of the carbon
anode. To begin with, the use of
several sections, or segments, has in-
troduced high contact resistance
withintheplateitself. Again,theusual
commercial carbon contains a binder,
hydro-carbons and other impuri-
ties, as well as sheds its amorphous
carbon, or a loose surface layer. The

Left, a block of amorphous carbon
before machining; right, the plate
after machining.

Left, the stem mount of a new 210;
right, the stem mount of an old type
210 tube.

practice has been to mount the car-
bon anode and seal it in the tube,
followed by bombardment and ex-
haust. Under bombardment, com-
mercial carbon gives off its impuri-
ties, as well as sheds its amorphous
carbon or loose surface layer. One
result is a deposit of carbon dust
on the inside of the glass bulb, ac-
tually cutting down heat radiation
and consequently defeating the very
purpose of the carbon anode. An-
other result is the spattering of
loose carbon and impurities on the
glass press, the spacers and other
insulating parts of the tube, causing
troublesome leakage at the high po-
tentials impressed on transmitting
tubes. Still another result is incom-
plete gas cleanup, perhaps not so
obvious during production, but cey-
tainly noticeable after the tube has
been in use for some time. The im-
purities in the carbon are bound to
be distilled or boiled out during the
heat of actual operation.

History of the Graphite Anode

When we first contemplated the
use of carbon anodes in our tubes
as a justification for an entirely new
line of tubes at this rather late date,
we were not unmindful of the many
technical difficulties in the wayv of
successful realization. It was de-
cided from the start that the anode
or plate would have to be in one
piece. and that the commercial car-
bon stock would have to be purified,
or reduced to graphite, prior to
mounting in the tube.

The task of evolving a pure car-
bon or graphite anode was assigned
to our assistant chief engineer, Vic-
tor O. Allen, who has long special-
ized in filaments, oxide coatings. get-
ters, and other phases of tube chem-
istry. The research began shortly
before March, 1933. Already con-
versant with the chemical factors
involved, it was not long before Mr.
Allen announced a unique process
for refining commercial carbon. Ex-
perimental tubes were built and
tested. His claim of a pure carbon,
or graphite, was borne out by per-
formance and accelerated life tests.
Soon tubes were in production, em-
ploying graphite anodes in place of
the former nickel or molybdenum
plates. One type after another was
redesigned for the graphite anode.

The graphite anode begins with a
solid block of commercial carbon.
This is machined to the ultimate
size and shape with a precision of
one one-thousandth of an inch toler-
ance. The finished anode, with its
excavated center, thin walls, rein-
forcement, mounting fins, and long
holes, is then chemically treated to
remove the binder, hydro-carbons,
and amorphous carbon. The result-
ing graphite anode is then mounted
in the tube assembly by means of
screws and nuts and rods, in a rigid
manner, yet with noticeably less
metal support than it required when
using metal plates which must be

(Continued on page 40)



HE usual procedure for a per-

son interested in radio is to

start constructing simple re-

ceivers and then gradually pro-
niote himself to the more complex
tvpes. During the course of this
promotion, he gains a certain critical
viewpoint regarding what a radio
et should or should not do, and no
receiver which, in his opinion. does
not satisfy his personal require-
ments is a good one. Only too
often have authors expounded their
theories as to why their sets are the
last word in radio; but it seems to the
writer that not a few of these au-
thors entirely underestimate the in-
telligence of the average set-builder.
During the author’s fifteen years of
experience in radio, he has seen
many a set-builder unknowingly
make a receiver work, which, even
during the loftiest peaks of the de-
signer’s imagination, could produce
nothing but a wide variety of tube
noise. In fact, I dare say that our
experimental psychologists would do
well to use some of our present
schematic diagrams as intelligence
tests. The results, I am sure, would
be surprising.

The receiver to be described was
designed for the man with some
knowledge of radio, preferably with
superheterodyne experience. I don’t
maintain that anyone with a screw-
driver, a pair of pliers, and a lot of
nerve can assemble this receiver in
twenty minutes and hear China ten
minutes later: I do maintain, though,
that with the proper attention to de-
tails and with the proper apparatus,
this receiver will satisfy the most
critical listener.

The receiver is modern in every
respect. It contains all of the im-
provements that the author has
found necessary for good reception;
it does not contain any unnecessary
complications that would not improve
performance, but that would only
be good sales talk. I am trying
to explain that this set contains
no mysterious gadgets, but is a
straightforward, well designed su-
perheterodyne using six tubes and
a vrectifier, gives excellent qual-
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By L. van der Mel

ity and has more than enough
sensitivity for the comfortable re-
ception of most foreign programs.
By “comfortable” 1 mean enough
volume for a listener to really sit
back and enjoy the foreign programs
with volume to spare. With this
preliminary qualitative description
over, let us turn to a more quanti-
tative consideration of the receiver.

Electrical Characteristics

Study the schematic circuit and
the photographs until vou have a
general idea as to the placement of
parts and the symbols used to desig-
nate the main units. You will no-
tice, first off, that the antenna is
inductively coupled to a preselector
r.f. stage using a tvpe 78 tube. This
tube, while it is of the variable mu

SN M 5 N

SUMMARY: Here is a

complete description of a mod-
ern superheterodyne with a
really novel coil-changing ar-
rangement. This arrangement
permits plug-in efficiency with-
out changing individual coils.

It uses seven tubes, has a.v.c.,
a pre-selector staye, single dial
control, and a host of other
new details which should make
this set the last word in short-
wave receiver design.

R T O T e T,

type, was selected for two reasons:
first, because of its variable mu
characteristics it is not very critical
as to grid bias, so that slight varia-
tions in the value of its bias will not
cause this tube to detect and defeat
Its very purpose—to increase selec-
tivity ; second, it has a high ampli-
fication factor, higher, in fact, than
any other similar amplifier tube.
The output of the first r.f. tube,
V1, feeds into a 6A7 combination
oscillator and first detector. This
tube was selected, not only because
it has a higher translation gain
(ratio of i.f. voltage ou:put to r.f.
voltage input) than any other de-
tector tube, but because it obviates
the necessity of using a separate os-
cillator. I don’t believe that any
saving in cost is effected by the use
of the 6A7 over the cost of a sep-

TOP VIEW OF THE "Hg-7" WITH ALL PARTS LABELED

The transformer in front of Té is for c.w. reception.
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arate oscillator and first detector,
but the increase in efficiency cer-
tainly justifies the use of this tube.

The output of the 6A7, which is
i.f., feeds into V3, the first i.f. stage,
which, in turn, feeds into a second
i.f. stage and, finally, into the sec-
ond detector. This second detector
uses a type 75 duo-diode triode. This
tube performs three separate and
distinct functions: first, it rectifies
the incoming signal using one of the
diode plates; second, it provides de-
layed automatic volume control by
virtue of its second diode plate; and
third, it amplifies the a.f. output
and resistance-couples it to a type
41 output tube.

The power unit is very conven-
tional and needs no further com-
ment. The voltages at the important
points along the bleeder resistor are
specified in the diagram. These vol-
tages, however, are only approxi-
mate, and may vary 5 volts at the
highest point, about 3 volts at the
intermediate point, and about a one-
half volt at the lowest point. These
voltages are measured with respect

to the B— end of the power unit,
which is not at chassis potential.

The sensitivity of this receiver
was measured by the writer using
a standard signal generator and was
found to have a sensitivity of 3
microvolts absolute, or 34 microvolt
per meter, at 30 meters, and a sen-
sitivity of 1 microvolt absolute, or
14 microvolt per meter, at 60 meters.
Those familiar with sensitivities
will find that these figures are more
than satisfactory.

DIRECTION OF
CURRENT OUE
70 SIGNAL

3 c7 -
3 TOV3 & V4

GRID RETURNS

:;1‘ AVC VOLTAGE =
— 4 VOLTS

B-ON POWER UNIT

DETAILS OF THE A.V.C. CIRCUIT

Detailed schematic of the a.v.c. circuit,
showing how delayed a.v.c. is obta’ned.

The Delayed A.V.C. System

In one of the preceding para-
graphs I mentioned that the chassis
is not connected directly to the B —
end of the power unit. The reason
for this becomes apparent when the
A.V.C. system is considered. Refer
to the detailed schematic of this
system. It will be seen that the left
diode plate is used for rectification
and produces a voltage across re-
sistor R8, which is audio. This vol-
tage is applied through a coupling
condenser to the grid of its triode
section, and volume is controlled by
means of potentiometer R6. The
right-hand diode plate connects to
two resistors. R9 and R10. One end
of R9 connects to the low point of
the bleeder resistor, while the corre-
sponding end of R10 supplies C biax
to tubes V3 and V4. Note. also. that
a small fixed condenser having a ca-
pacity of .00025 mf. and designated
C6 is connected directly across the
two diode plates. It should also be
noticed that the cathodes of V3 and
V4 connect directly to ground.

TUNING UNIT

4/
TroouTPH
lﬁ reans.
cs5 X

S 3
2R/
29

—~— AW

CC
I, [ 7085 0R 250V TAFP

SPEAKER
FIELO

—  ELECTRON - COUPLED OSC/ULATOR

ORTI/ONVAL

COMPLETE SCHEMATIC CIRCUIT OF THE

€135 mf. variable condenser, Hammarlund
Midline.

C2, C3—three gang 140 mmf. tuning con-
denser, General Instrument type 1450,
counterclockwise rotation.

C4—100 mmf. Hammarlund
denser, S.L.C.

C5—.01 mf. fixed condensers, Aerovox,
twenty-one required {twenty-three required
with local oscillator for A.Y.C.).

C6—.00025 mf. fixed condensers,
three required.

C7—25 mf. tubular electrolytic condensers,
25-volt rating, two required.

C8—4 mf. metal-cased condensers,
hsim, 200-volt rating, two required.

C9—8 mf. electrolytic condensers, Aerovox,
600-volt rating, two required, insulated

variable con-

Aerovox,

Flecht-

type.
C10—.003 mf. fixed condenser, Aerovox.

for JANUARY, 1934

R1-—350-chm, !/-watt resistor, Lynch.
R2——300-ohm !/-watt resistor, Lynch.
R3-—50,000-chm resistor. | watt, Lynch.

R4, R5, RI10, RIlI, RI7—.1-megohm resistors.

R6—.5-megohm potentiometer and line switch,
Frost.

R7-—-2500-ohm resistor, | watt.

R8, R9, RI2-—5-megohm resistors.

R13—600-ohm resistor, | watt.

R14—50-chm, 5-watt resistor, Acratest.

RI5, R16—I10,000-0hm 5-watt resistors, Acra-
test.

T, T2, T3—coils as specified in the article,
Mercury.

T4, T5, T6—465 ke. i.f. transformers, Meissner,
Litz wound.

T7—power transformer: high-voltage second-
ary, 850 volts with center tap to supply
100 ma. d.c.; one 5-volt, 3 ampere filament
winding for 80 rectifier: one 6.3-volt, 3

"Hg-7" AND LIST OF PARTS FOR IT

ampere filament winding for remainder of
tubes, Mercury.

9—six-prong sockets for antenna coil, first-
detector coil, for tubes VI, V3, V4, V5, and
V6, and two for the coil shields without
contacts on them.

4—four-prong sockets for the oscillator coil,
speaker plug, for V-7, and for oscillator
coil in shield can.

|—seven-prong socket for the 4A7 tube.

|—spot welded steel chassis as specified in
mechanical drawing, also four coil shields,
Mercury.

3—2 millihenry r.f. chokes.

|—power cord and a.c. plug.

|-—dial and cabinet {a National vernier dial
was used on the model shown).

7—Sylvania tubes; 1-—80; 1—41;
|—b6A7; and 3—78.

5—tube shields.

1—75;



Now, with no signal applied, the
voltage of the A.V.C. diode is —35
volts with respect to ground, 4 volts
due to the bleeder resistor and 1
volt due to resistor R7, which sup-
plies grid bias for the triode section.
This plate, therefore, cannot draw
current, since it is negative with re-
spect to the cathode. The potential
on the grids of the two i.f. tubes
equals 4 volts, since the grid re-
turn leads travel through R10, R9,
and the 4-volt section of the bleeder
to ground. There is no voltage loss
in R9 and R10 simply because there
is no current flowing through them
with no signal. Now, when the car-
rier voltage of a station reaching the
detector is strong enough so that the
voltage across C6 (connected between
the two diode plates) is greater than
5 volts, the right-hand diode plate
starts to draw current because, by
virtue of the signal, it begins to
become positive.  The only place
from which this current can be ob-
tained is the bleeder circuit., so that
current starts to flow through R9 in
the direction indicated by the arrow.
This results in one end of resistor
RY becoming negative because of the
signal. This negative voltage is car-
ried through R10 to the grid cir-
cuits of the i.f. tubes. Hence, the
bias on these i.f. tubes increases
and decreases in direct proportion
to the signal strength, since the
diode rectifier is a linear rectifier.
This increase in bias lowers the sen-
sitivity of the receiver, and it is in
this manner that A.V.C. is obtained.
The 5 volts constitutes the delay sec-
tion of the A.V.C. In plain English,
the A.V.C. system is delayved until
the carrier voltage causes the A.V.C.
plate to become positive before
A.V.C. action starts.

Con_DATA FOR 71 & T2

CO/._DATA FOR T3 (OSC/LLATOR)
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This system has proved very effec-
tive in operation, and we found no
necessity to amplify this A.V.C.
voltage. A further increase in
A.V.C. action would only tend to re-
duce the sensitivity of the receiver
to a point where noise would have
suflficient magnitude to lower the
sensitivity and blanket the signal
entirely.

The Oscillator Padding Circuit

One of the major problems in de-
signing a short-wave superhetero-
dyne is obtaining and maintaining
the proper i.f. It is not sufficient
to merely remove turns from the os-
cillator coils in order to secure the
i.f. of 465 kc.; this i.f. must be
maintained over the entire short-
wave band. For this reason, the
padding circuit composed of C4 and
C10 is used; the main oscillator
tuning unit is C3. C4 is a variable
100 mmf{f. condenser, which is tun-
able from the front panel. When
the coils are properly adjusted, the
i.f. may easily be maintained con-
stant, and any slight misadjustments
compensated by varying C4.

The coils used in this receiver may
easily be wound at home in accord-

UNDER-VIEW OF THE RECEIVER WITH MAJOR PARTS LABELED

The two large condensers may be replaced by electrolytics.
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AND T3 FOR THE "Hg-7"

ance with the data given in a separ-
ate sketch. The antenna trans-
former, T1, uses 8 coils: a primary,
a secondary, and a third winding
across which is connected a 35 mmf.
condenser, Cl. This coil is wound
on a six-prong form and has its
coils numbered 1, 2 and 3, respec-
tively. Coil 2 is the secondary. Coil
1 is an interwound primary having
the condenser C1 shunted across it.
Coil 3 is wound near the base of the
form and connects to the antenna
and ground.

Transformer T2, although it has
but two coils, is also wound on a
six-prong form. The reason for this
becomes apparent when one at-
tempts to buy coils for use in this
set. For some unaccountable rea-
son, four-prong coils are not made
with high impedance primaries suit-
able for use with type 78 tubes. To
obtain such primaries, it is neces-
sary to buy six-prong coils, and since
the third winding on :hese coils is
unused in this part of the circuit,
we have the anomalous condition of
a two-winding transformer on a six-
prong form,

The coils comprising C3 are of the
four-prong type simply because the
primary is used as the tickler, and
the ticklers on these four-prong coils
are very satisfactory.

There is nothing unusual about
the power unit. It is standard in
every respect and is economical be-
cause no choke is used—the speaker
field, which should have a d.c. re-
sistance of 1000 ohms, acts as the
choke. Two 8-mf, electrolytic con-
densers provide sufficient filter ac-
tion. A glance at the underview of
the receiver will show that there are
two large paper condensers used in
the filter system; a top view of the
receiver shows an electrolytic con-
denser used in the filter circuit.
These condensers happen to be pres-
ent in the model photographed al-
though they have been eliminated in
later models, and two 8 mf. electro-
lytics as shown in the schematic cir-
cuit are used instead. It might be
well to mention here that the de-
tailed drawing of the chassis layout
makes provision for these electro-
Iytic filter condensers.

Although the receiver was not de-
signed for the reception of c.w.
signals, a local oscillator may be
incorporated for such purpose if so
desired. It is best to use an electron-
coupled oscillator, the circuit of
which is shown in the schematic
diagram.

SHORT WAVE RADIO
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DETAILS OF MOUNTING THE COILS IN THE SHIELD CAN—FOUR CANS ARE NEEDED

In view of the fact that this re-
ceiver was intended mainly for
broadcast reception, this local oscil-
lator was omitted in later models,
but sufficient room had been left in
the chassis for its incorporation at
any time. Thus, one of the i.f.
transformers, which is not labeled
and which is shown in the top view
of the receiver, is the electron-
coupled oscillator.

Constructing the Receiver

There is very little to say re-
garding the mounting and wiring
of the receiver itself. Those readers
who have built sets before realize
the essential details of wiring, and it
would be a waste of space to repeat
these fundamentals. There are, how-
ever, a few points which should be
enlarged upon if this superhetero-
dyne is to function properly. The
first requirement is that all plate
leads be kept as short as possible.
Although you probably have heard
this statement many times in the
past and are possibly fed up with
hearing it now, I would like to re-
late how one of the problems in the
design of this superhet was over-
come.

In one of the earlier models, un-
controllable oscillation in the i.f. am-
plifier prevented us from obtaining
maximum sensitivity. Every time we
lined up the i.f. transformers. the
oscillation, of course, would drown
,out everything. We tried choking
and bypassing every single lead in
the r.f. and i.f. portions of the re-
ceiver, but to no avail. After con-
siderable experimentation, it was
found that the plate and B leads
of both i.f. stages had to be short-
ened. When this was done, oscilla-
tion stopped and stability was ob-
tained. A glance at the schematic
circuit will also show the very com-
plete filtering in the plate-return cir-
cuits.

Mount the apparatus as shown in
the photographs and wire accord-
ingly. Please take your time at this
stage of the game if you want to
have a receiver that you can be
proud of.

+or JANUARY, 1934

Coil Shields

The problem of what coil ar-
rangement to use had been given
considerable thought. Switching
arrangements, while they are ex-
cellent, did not suit us, simply be-
cause suitable switches could not
be purchased in the open market.
The only other efficient arrangement
left was plug-in coils, but here again
the necessity for changing three
coils every time the wave band had
to be changed did not seem highly
desirable. This problem was solved
by Mr. Clifford E. Denton, who sug-
gested that the coils for a given
wave band be placed in one box.
so that all that need be done to shift
wave bands is to change one box.
Furthermore, the coils would auto-
matically be shielded and be kept
out of the way of the operator.

The arrangement as finally de-
cided upon is shown in a sketch. A
metal box, preferably of copper,
aluminum, or copper-plated steel,
9” long, 3” wide and 4” high, is
divided into three compartments as
shown. The usual socket mounting
holes are drilled in the center of each
compartment and a wafer type
socket with the contacts removed is
mounted in each compartment. The
coil is then plugged in and a hole
is drilled through this wafer socket
through the coil form. A nut and
bolt thus fastens the coil form to the
socket. This construction is shown
in a separate sketch. Thus, when
finished, each compartment has a
coil in it. the coil being fastened to
the upper part of the wafer socket
by means of the nut and bolt, and
the wafer socket, in turn, is mounted

(Continued on page 47)
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THE CHASSIS OF THE SET

This drawing is for the actual parts specified in the list of parts.
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OW best to get rid of back-

ground noise becomes a more

and more important ques-

tion as we go up in frequency
and down in wavelength. In the
old days when, with tall, pillar in-
ductances or concentrated honey-
comb coils, we listened to “over-the-
pond” stations, it was possible to lo-
ciate the receiver in a veritable hot
bed of electrical devices of one type
and another and it was rarely that
the interference they kicked up
caused us any real concern. Why,
for a number of months: we stood a
regular twenty-four hour watch,
with three eight-hour shifts, in the
tower of the N. Y. Times Building,
at Broadway and 42nd Street. New
York City, where we copied regular
schedules from most of the then 1m-
portant foreign stations. There was
plenty of ordinary static, to be sure,
but there was very little of the man-
made variety. Or, to put it more
correctly, there was plenty of both,
but the man-made variety did not
bother wus above {four thousand
meters, where most long-distance
communication was being carried on
at that time.

The first time that the serious
trouble which background noise or
man-made static causes became
generally recognized was during the
first International Radio Broadcast
Tests in 1923. At that time, with
every broadcasting station on the
North American Continent shut
down for an hour each night for a
whole week, and with every receiver
cranked up to the limit of its sen-
sitivity in the attempt to hear the
foreigners, radio fans became cog-
nizant of the effect of local interfer-
ence. And the waves used at that
time were the ordinary broadecast
waves, most of them being between
400 and 500 meters. The problem
has become aggravated as the trend
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A Lynch antenna system installed on the roof of the American
Sales Co. building in New York.
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in waves has been down-hill__the
frequency up.

Beam Arrays and Transmission Lines

The publicity which followed some
of" the recent tests on short waves
and ultra short waves has brought a
number of rather intricate and very
expensive, as well as very effective,
receiving systems to the attention
of the serious investigator; and a
natural demand for additional in-
formation on the part of the hams
learning of the improvement has
followed. The publicity, valuable as
it is, has been just a little mislead-
ing. It would seem that the present
tests and improvements have been
worked out with some new sets of
fundamentals; that the engineer has
waved his magic wand, and out of
his trick hat has popped a new rab-
bit in the form of a receiving an-
tenna which cuts out interference,
but which costs thousands of dollars
to erect.

In his classic presentation of this
important subject in the latter part
of 1930 before the Institution of
Electrical Engineers, London, T.

Method of connecting a transposed lead-
in to an "L" type antenna.

Walmsley, reviews the art in this
way :

“Although as early as 1899 Brown

had taken out a patent for a type of
aerial which utilized the principle
of interference, it was not until 1927
that the first commercially success-
ful ‘beam’ high-speed telegraph serv-
Ice  was inaugurated at Bodmin,
Cornwall. . . .
_ “Since the establishment of the
fact that short-wave beam telegraphy
18 a highly successful commercial
proposition, many different types of
beam arrays have been developed.
The principle in all is the same; by
means of wires correctly spaced, and
currents corvectly phased, an in-
crease in field strength in the de-
sired direction and a decrease in the
other direction is produced.” (Italics
are present author’s.)

Some idea of the complexity and
the expense involved in the erection
of the arrays which are being used
for commercial point-to-point pur-
poses may be had from the following .
considerations.

While a number of these arrays
have been designed for transmission

purposes, the same principles are in-

volved when it comes to receiving.
Remember the ads you have seen
from time to time in the newspapers
telling you that you can now hear all
the foreign broadcasting stations at
any and all times with this or that
new gadget, which can be hitched to
your present receivar, which costs
little or nothing, and which only re-
quires a wire under the rug? Keep-
ing such statements in mind, a cer-
tain amount of humor may be had
from pondering a few more para-
graphs from Mr. Walmsley’s inter-
esting treatise, under a heading
which he is pleased to call “Economi-
cal Size of Array.” Here they are;
read ’em and weep:

“In the case of an array consisting
of exciting and reflecting panels for
a wavelength of 16 meters, a con-
venient span is eight wavelengths,
which, allowing for attachments and
clearance between supporting struc-
tures and end radiators, would neces-
sitate two towers separated by 500
feet.

“An array having two rows of ver-
tical radiators, one above the other,
would require towers 214 wave-
lengths, or 120 feet in height. This
figure, taken from an actual design
by the author, allows one quarter of
a wavelength clearance from the
ground, three quarters of a wave-
length for dip of the supporting
cables, and one quarter of a wave-
length for insulators and attach-
ments. Again, the towers would be
required to resist a total top pull of
four tons, viz., two tons for the ex-
citer panels and two tons for the re-
flectors. An array having four ver-
tical rows of half-wave radiators
would require twice the dip allowed
for the two row array to ensure a
four ton top pull. The height of the
towers required would thus be about
four wavelengths, i.e., 210 feet. . . .
Assuming an approximate cost of
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fabricated steel of $200.00 per ton
inclusive of foundations and erec-
tion, or a total of $3,800 and $8,000
respectively for the two towers for
each array, and estimating the cost
of the arrays complete with insula-
tors as $1,750 and $3,250 respec-
tively, the grand totals are $5,550
and $11,250 respectively. The field-
strength gain of the four vertical
half-wave aerial over the two ver-
tical half-wave aerial has been shown
to be 2.8 decibels, and this gain
might be well worth the extra ex-
penditure involved.”

My purpose in bringing these
facts and figures to your attention
is two-fold. Firstly, it will indicate
that serious attempts to improve
short-wave communication are not
new, and they are engaging the at-
tention of an increasing number of
the greatest minds in the communi-
cations field. They indicate that
great care and great expense are
being incurred with a view toward
making slight improvements in the
efficiency of the radiating and pick-
up systems, and that the expense is
considered worth while. Secondly,
it is obvious from the few examples
which space permits calling to your
attention here that this is a fertile
field for the serious investigator,
and that, in more modest forms,
some of the advantages of these
elaborate systems may be employed
by the radio enthusiast to whom
radio communication of one form or
another is an avocation rather than
a vocation.

Transmission Lines for Ham Radio

In the locating of a transmitting
aerial, and even more generally in
the locating of a receiving aerial, it
is desirable to have the equipment
itself some distance from the aerial
proper; receiving conditions in
metropolitan centers impose this re-
striction in nearly every case. As a
matter of fact, this is more of an
asset than a liability, since it en-
ables us to place the receiving an-
tenna system a considerable distance
from the receiver itself and well out
of the field of man-made inter-
ference.

In order to get from the antenna
proper to the transmitting or re-
ceiving apparatus, it is generally
desirable to use some feeder system
‘which has no effect upon the antenna
system itself and which does not
form any portion of the radiating
or pick-up system, as such. The
leads used for this purpose are
called “transmission lines.” They
are usually designed to have several
very important properties and their
design determines the degree to
which these various properties may
be obtained.

The principal difference between
the schemes used for short-wave re-
ception and the systems used for
the broadcast waves lies in the selec-
tion of the transmission line and the
method of coupling it to the antenna
and the receiver. The systems which

for JANUARY, 1934

This Series of Articles

The article is the third of a
series of articles by Mr. Lynch
on “Satisfactory Short-Wave
Reception”.

The first of the series out-
lined, in general, the problems
involved in short-wave recep-
tion,; the second part gave spe-
cific directions on the installa-
tion of transposed lead-ins; and
this, the final article, illustrates
the problem from the economic
angle—an important one for
the average radio listener.

Any questions pertaining to
this subject should be addressed
to Mr». Lynch, care of SHORT
WAVE Rabio.
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work well for the broadcast wave-
lengths introduce rather severe
losses when we attempt to use them
on short waves. The shorter the
waves the greater the losses. The
reason is very simple to understand.

In most of the really effective
noise-free systems for broadcast re-
ception we have one lead or a pair
of twisted leads running from the
antenna to the receiver through a
metallic sheathing; the sheathing is
grounded. The distance between the
lead and the sheathing is not very
great, and therefore we have a con-
denser effect. The puny signal volt-
age picked up on our antenna for use
in a suitable building-up process in
our receiver is thus bypassed right
through the condenser formed by
our lead and is shot into the ground
without getting to our receiver at
all, or in a very greatly weakened
condition.

In order to cut down this loss as
far as possible, elaborate systems
have been put in operation in several
of the important commercial stations
as well as at those stations where
short-wave broadcast signals are
picked up for retransmission. In
cases of this character, an improve-
ment of a few tenths of a percent is
generally worth while, because the

OPEN

ENDS), f*———— 35 T0 75 FT.——————+]

&éo {b——&r—éa————eii)
LEA\D . AW o/ %/
I

METHOD OF SECURING CAGE FLAT-TOP,
SPACED 5 T0 10 FT. APART, THIS
DISTANCE 1S NOT VERY IMPORTANT,
SO LONG AS WIRES ARE TAUT,

The transposed lead-in connected to a
cage aerial. See text.

result is made to benefit a great
many listeners; but the benefits de-
rived from such a system are beyond
the engineering and the financial
limits of the average short-wave
operator. Suitable systems for home
use on short waves are available,
and they are giving a very favor-
able account of themselves in actual
use. Before this year is out, the
average performance of the short-
wave receiver—and therefore the
effectiveness of the short-wave
transmitter — will have improved
materially.

Analysis of Losses

The losses in transmission lines
may be classified under three head-
ings: (1) ohmic loss, (2) dielectric
hysteresis and eddy-current losses.
and (3) radiation losses.

Ohmic losses are appreciable at
high frequencies. This resistance
loss may be reduced by using several
insulated wires of small diameter
instead of one large wire for each
of the two members of the transmis-
sion line. For example, a No. 5 wire
has only twice the high-frequency
resistance of No. 00 wire of equal
length. Thus, assuming that the
proximity of other wires does not
change the resistance values of in-
dividual wires, four No. 5 wires
would have half the resistance of
one No. 00 wire of equal length. To
test the truth of this contention a
16.1-meter array was fed by a group
of transmission lines running along
the same poles. Three insulated
open lines, two of which were used
normally for two other arrays, were
bonded at the transmitter and the
array ends. From the current values
of both ends of the lines the efficiency
of transmission was calculated. The
result showed that the reduction in
loss, namely 16 per cent, was ap-
proximately the same as the esti-
mated reduction due to less ohmic re-
sistance.

No method is known of estimating
dielectric hysteresis losses with any
degree of accuracy. To reduce in-
sulator losses the best type of cera-
mic or other insulation should be
used. Subject to mechanical require-
ments, the insulator should be as
long as possible and the cross-section
as small as possible to minimize
leakage and reduce local capacity at
the points of attachment to transmis-
sion poles. The latter precaution is
necessary to lessen small reflections
due to changes in the constants of
the line.

Obviously, we cannot avail our-
selves of the elaborate short wave
systems which are used commer-
cially, so as to receive with the same
satisfaction with which we now re-
ceive our local broadcast stations.
However, a few intelligent applica-
tions of the same fundamental prin-
ciples in a less elaborate degree, and
a few intelligent compromises. make
it possible, at very slight expense, to
get very much hetter results on the

(Continued on page 5%)
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THE REVAMPED A.K. 20 ALONGSIDE A NATIONAL SW-58

Revamping the A. K. 20
for Short-Wave Use

GREAT many of the people
who are getting into the
short-wave game are ex-

broadcast experimenters and
set-builders from the 1920-1928
broadcast era, people who bought a
lot of radio apparatus at a time
when sockets cost $1.50 apiece, vari-
able condensers §$7.00, and tubes,
$12.00. They have a fairly good
foundation of practical radio ex-
perience, but simply are not “up” on
present day short-wave practice.

Many of these people do not want
to buy modern receivers immediate-
ly, but prefer to renew their con-
tact with the radio game by first
experimenting with simple and in-
expensive outfits built up out of old
parts they have on hand or rebuilt
from old broadcast receivers.

A very good way for these people
to get started is to pick up some an-
cient broadcast receiver and to re-
vamp it. There must be thousands
and thousands of obsolete t.r.f. re-
ceivers kicking around in radio
dealers’ back rooms. These can be
purchased for next to nothing, in
most cases the dealers being de-
lighted to get rid of the junk. The
type of set that is most suitable
for short-wave conversion is the old
5-tube, 3-dial battery model. There
were probably more sets of this type
made and sold than of all other types
put together to date. Who does not
remember the old Fada, Freed-Eise-
man, Garod and Eagle neutrodynes,
and a host of other similar t.r.f.
sets? Even today, some of the radio
surplus houses list these sets for
sale at prices that would not even
have paid for the shipping cases at

14

the time they were first produced.
Just to show what could be done
along these lines, the writer visited
a number of radio dealers in his own
community, which is in Long Island,
and without any trouble at all picked
up an old Atwater Kent mode! 20 re-
ceiver for the munificent sum of
$1.25. He does not doubt that he
could have cut this down to the sum
of an even dollar if he had cared to
bargain! He deliberately avoided
visiting New York’s famous Radio
Row, along Cortlandt Street, be-
cause there is only one such place in
the United States, and any experi-
ence he had there could not be dupli-
cated very well in other cities,
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THE "“WHY’* OF THIS
ARTICLE

The editors of this magazine
have received so many inquiries
of late regarding the use of
old broadcast receivers for
short-wave work that they de-
cided to go out, buy a cheap
broadcast set of the vintage of
1925, rebuild it for s.w. use, and
let you have the dope.

The investment was so small,

and the results so satisfactory,
that the complete story is pre-
sented herewith in detail.

Why the AK. 207

This Atwater Kent model 20 was
a fortunate selection because it is
certainly a typical t.r.f. set of the
pre-a.c. period. It contains three
variable condensers, to the back of
each of which is fitted an r.f. tun-
ing coil, two individual sockets for
the r.f, tubes, a triple socket block
for the detector and a.f. tubes, and
two encased audio transformers.
Each condenser has its individual
dial on the front panel, which also
holds an on-off switch and two fila-
ment rheostats. This same descrip-
tion can be applied very accurately
to any number of sets of other
makes. The sockets are all of the
four-prong type, the set probably
having been designed to use 201A’s
in the r.f., detector and a.f. posi-
tions, and a 112A or 171A in the
output position. Front and back
views of the set before it was “given
the works” are shown herewith.

Although the cabinet is of wood,
the front panel is either iron or
steel. The sockets and audio trans-
formers are mounted to an iron shelf
welded to the back of the panel.

First of all, the set was torn com-
pletely to pieces, a job that required
only a soldering iron, a screw driver,
and a pair of pliers. The old fixed
condensers and resistors were dis-
carded, as they were not marked in
any way. The r.f. coils were thrown
into the junk box, as their forms
might prove useful some time. The
variable condensers were thoroughly
cleaned up, as they are very beauti-
ful instruments, with conical bear-
ings, accurately adjustable tension
plates, and moulded bakelite end-
pieces.

Designing the New A.K.

In view of the straight-in-line ar-
rangement of the parts, with the r.f.
tube sockets between the condensers,
it was decided to make the new
short-wave set consist of one un-
tuned r.f. stage using a type 34
tube, a regenerative detector using
another 34, and a single audio out-
put stage using a 33 pentode. These
tubes work very satisfactorily with
ordinary No. 6 dry cells for filament
supply and three small 45-volt B bat-
teries for plate supply. A.c. opera-
tion was decided against because it
was felt that the cost of a power
pack would be too high for a mere
“Junk” set; besides, if a.c. operation
were adopted, it would have been
just as cheap to buy or build a set
of new and modern design. Bat-
teries are cheap and will last long
enough to familiarize the builder
with the many tricks of short-wave
operation that he should know be-
fore he buys himself a modern tuned
t.r.f. or superhet set. The surpris-
ing “wallop” that the set developed
when it was finished more than jus-
tified the choice of these tubes.

The socket that formerly held the
first r.f. tube in the original broad-
cast circuit now holds the untuned
r.f. amplifier tube, V1. Since the 34

SHORT WAVE RADIO
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has a four-prong base, no changes in
the socket were necessary. In the
AK model this particular socket is
also equipped with two spring post
binding posts, which are very con-
venient for the aerial and ground
connections.

The second tube socket, also of the
four-prong type, now accommodates
a two-winding short-wave plug-in
coil. The first socket on the triple
block takes the 34 detector tube. A
new five-prong bakelite-base tube
socket was fastened on the other half
of this socket block to accommodate
the type 33 pentode, which has a
five-prong base. It was not even
necessary to drill new holes for the
socket screws, as two of the old tube
prong holes happened to be the right
distance apart,

The Tuning Condensers

The variable condenser nearest the
detector socket was discarded al-
together, and a 100,000-ohm poten-
tiometer, R6, mounted in its place
instead. This potentiometer is the
regeneration control. Since two
condensers were available, it was
decided to take advantage of them
by using one as a tank turing con-
denser, C1, and the other as a ver-
nier or band-spread condenser, C2.
There was no way of determining
the capacity of the condensers, but
as most condensers of the period
were about .00035 or .0005 mf., one
of the condensers was cut down by
the removal of a total of 9 of its 16
plates. This seemed to give adequate
tuning range and overlap with a set
of standard Na-Ald four-prong plug-
in coils. This condenser is the one
on the extreme right in the back
view of the revamped set. The other
condenser, C2, was cut down to two
plates.

It so happens that the condensers
in this old AK set lent themselves
very readily to reduction in ca-
pacity, as both the rotor and stator
units are held in place by nuts tight-
ened over threaded members. With
condensers of other makes, it may be
necessary to pull out plates by
means of a pair of pliers. In any
event, please remember that it is not
necessary to remove both stator and
rotor plates. The capacity of a 16-
plate condenser can be cut approxi-
mately in half simply by removing
half the plates in either the rotor
or the stator alone. Test the re-
vamped condensers carefully with a
battery in series with a pair of
phones to make sure that the plates
do not short circuit at any point.
The revision of the condensers rep-
resents the major part of the me-
chanical work in the set.

The complete schematic diagram
of the revamped receiver is shown.
There is nothing particularly new or
tricky about this; it is a simple and
utterly reliable circuit. The untuned
r.f. tube, V1, is coupled to the an-
tenna by means of a fixed resistor
R1, which has a value of 20,000
ohms. The plate of this tube runs
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PANEL VIEW OF THE ORIGINAL A.K. 20 AS PURCHASED

directly to the top of the grid wind-
ing of the plug-in coil, L1, and also
to the tuning condensers, C1 and CZ2,
and the grid condenser, C6. Notice
that plate voltage for the r.f. tube,
V1, .is fed through the grid coil;
condenser C5 is provided to prevent
the battery from short circuiting it-
self to ground and has no appre-
ciable effect on the tuning circuit
because of its high capacity. While
it is more desirable to have a sepa-
rate primary coil, this arrangement
works quite satisfactorily and sim-
plifies the wiring of the set and the
winding of the coils.

Regeneration is obtained by means
of a series tickler, the regeneration
control being the previously men-
tioned screen potentiometer, RG6.
The detector plate coupling induc-
tor, L2, is simply the secondary
alone of the larger of the two old
audio transformers from the orig-
inal set. This worked out quite well

and was found to be much superior
to an ordinary resistor.

The detector is coupled by con-
denser C8 directly to a type 33 pen-
tode, in the plate circuit of which is
connected a single circuit earphone
jack, J. The mounting of this jack
required the only new hole made in
the whole set. As the metal panel
represents B—, it was necessary to
insulate the jack by means of a
couple of bakelite washers and a
narrow strip of friction tape wound
around the mounting stud to prevent
it from touching the metal.

A shield can base was mounted
over the detector socket, as shielding
of the detector tube is quite import-
ant. The mounting details of vari-
ous other parts are evident from the
illustrations.

Since two rheostats were variable,
one of them, marked R2, was used
to control V1 and V3 together., and
the other. R3. the detector tube V2
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SCHEMATIC CIRCUIT OF THE RECEIVER AFTER ALTERATIONS

The following new parts were purchased:

C3, C4, C5, C8—.01 mf. mica fixed condenser
(Trutest).

C6—.0001 mf. mica fixed condenser (Trutest).

C7—.00025 mf. mica fixed condenser (Tru-
test).

C9—2 mf., 500-volt dry electrolytic bypass
condenser (Trutest).

R1—20,000 ohm fixed resistor (Trutest).

R4—Grid leak, between 4 and 10 megohms,
exact value to be determined by experi-
ment.

R5—250,000-ohm grid leak (Trutest).

R6—100,000-ohm potentiometer (Clarostat).

RFC—2!, mh. rf. choke (National).

J—Single open circuit phone jack.

|—five-prong bakelite base tube socket for
V3.

I|—National type "B midget velvet vernier
dial.

|—aluminum tube shield to fit over V2.

2—grid grips for Y1 and V2 (National).

|—set of four-prong plug-in coils, 13 to 200
meters {Na-Ald) or home-wound accord-
ing to directions.

V1, V2—type 34 screen-grid tubes.

V3—type 33 pentode.

4—No. 6 dry cells for filament supply type.

3—Small size 45-volt B batteries (General
type 30AA).

l—small size tapped 22//3-volt B battery for
use as C battery.

| —pair 2000-ohm ear phones.



REAR VIEW OF THE ORIGINAL SET EXACTLY AS PURCHASED

alone. The values of these rheostats
are unknown, but they seem to be
Just right when three volts of dry
cells are used tor filament supply.
The correct filament voltage of two
volts was obtained with the rheo-
stats turned about half way up. The
original six-wire battery cable sup-
plied with the set was again used.

Screen Switch Useful

The AK model 20 happened to be
fitted with a three-point switch
which was used originally as a selec-
tivity control of the primary of the
first r.f. transformer. As long as
this was available, it was connected
in the position marked SW2. With

this switch open, the potentiometer
R6 does not draw current from the
“B” batteries, which would be the
case if no such switch were used.
With battery type tubes, it is a good
idea in all cases to use a switch of
Incidentally, this switch

this kind.
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proved to be veryv useful when the
receiver was used in an amateur sta-
tion. During periods of transmission
this switch was simply opened to
prevent the signals from thumping
in the ears of the operator. ‘

The revamped receiver worked
perfectly the first time it was turned
on. Jt was only necessary to experi-
ment with a few different grid
leaks, R4, to obtain smooth regen-
eration.

Rough tuning is done with con-
denser C1 and fine tuning with C2.
A National type B midget vernier
dial was attached to C2 to facilitate
fine adjustment. Incidentally, this
arrangement produced a most excel-
lent  band-spreading receiver for
amateur purposes.

The set was never intended for
anything more than ear phone
operation, but many signals are re-
ceived with such strength they work
a small magnetic speaker quite com-
fortably. This is with an antenna
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TOP AND BOTTOM VIEWS OF THE REVISED AK. 20

Compare the designations with those given in the schematic circuit.
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NS 6 22} V. B BATTERY USED
DRY CELLS AS C BATTERY

BATTERY CONNECTIONS

BATTERY CONNECTIONS
Hook-up of the batteries for the AK.

only about 40 feet long and about 10
feet off the ground. The four plug-
in coils, for which complete winding
data are given, tune from about 13
to 200 meters and are providing no
end of interesting reception. The
absence of background noise and the
smoothness of the regenerative ac-
tion make tuning a real pleasure.

As four No. 6 dry cells were avail-
able, these were connected in series
——parallel, as shown. They maintain
a surprisingly steady voltage at the
terminals of the tube sockets. In
fact, it is unnecessary to change
the rheostats at all, once the correct
adjustments have been determined
by means of a small d.c. voltmeter.
The total filament drain is only .38
ampere, which is a very comfortable
load on these ‘jatteries. The same
four dry cells, after more than three
weeks of pretty steady use, showed
no appreciable drop in voltage. The
measured plate current drain is only
about 15 ma., which means that the
B batteries will outlast the set.

For filament supply it is also pos-
sible to use a single cell of a storage
battery, which gives a little more
than two volts. In this case the
rheostats should be turned all the
way up. It is desirable to check
the filament voltage by means of a
small d.c. voltmeter; maintain the
value as closely as possible to two
volts.

Complete coil winding data are
given in the lower right hand corner
of page 17, directly opposite. The
20-40, 40-80 and 80-200 meter coils
are all that are really necessary.

What We Received

Although no particular attempt
was made to log foreign stations,
programs from EAQ, Madrid; Radio
Coloniale, Paris; and the various
Daventry and Berlin transmitters
have been received quite regularly.
Daventry and Berlin can even be
heard on the loudspeaker quite com-
fortably through a sensitive mag-
netic speaker. And code stations!
No attempt is even made to even
count them, as they drop in by the
hundred.

While not all new short-wave en-
thusiasts will be able to obtain At-
water Kent model 20’s, the general
directions given in this article can
be applied just as readily to other
sets,

SHORT WAVE RADIO
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Problems in S.W. Super Design

VERY s0 often we hear some one

say, “Why not more s.w. su-
pprs‘” And just as often the answer
is, “Aw, they’re too hard to adjust.”
The strange part of the situation is
that supers are hard to adjust—if
you go about it haphazardly. Sup-
pose we build a super—on paper—
make it squeal and howl; in fact, let
this hypothetical super do every-
thing but deliver sgignals. 0.K.?
Let’s go.

This super will consist of a tuned
r.f. stage; a first detector, also tuned,
an oscillator, two stages of i.f., a
second detector and one or two
stages of audio. We have just fin-
ished wiring it—on paper—but the
thing won’t perk. Where do we start
and when do we finish?

The first thing to do is to break
the plate circuit of the first detector
and insert a pair of phones, connect
an aerial and ground and tune care-
fully. Still no sigs. Set the trim-
mer on the tuned r.f. stage about
half-way in, and gradually adjust
the first-detector trimmer; after
cach adjustment, turn the tuning
dial over the complete range. This
procedure is tiresome; but if you

are patient and if the apparatus is
good, vou will eventually hear some-
thing—provided, of course, that a
fairly strong station is on the air.
We may safely assume that eventual-
ly some station will be heard. Once
a station is tuned in, hold him, and
keep adjusting the r.f. and first de-
tector trimmer until maximum signal
strength is obtained.

OSCILLATOR
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The r.f. and first detector stages
that we just adjusted comprise a
standard, garden-variety two-stage
receiver with which most experi-
menters are familiar. If the r.t.
stage should oscillate. then the usual
precautions should be taken: shield
the tube, coil, and perhaps some of
the wiring; reduce primary turns on
the second r.f. coil; insert grid sup-
pressors. One or all of these meas-
ures may have to be taken to insure
stability. In any event, there should
be no oscillation when the phones
are connected in the plate circuit of
the first detector. Of course, as an
added precaution, be sure to remove
all the other tubes in the set from
their sockets.

The Oscillator Circuit

With the signal still coming in. in-
sert the oscillator tube in its socket
and adjust its trimmer until the fa-
miliar beat squeal is heard. Now,
here an important point arises. In
the usual run of supers intended for
s.w. reception, the i.f. is about 156
ke. To obtain this i.f., the oscillator
inductance may be made smualler

(Continued on page 41)

The Eagle Short-Wave Receiver

ASIMPLE but very effective
short-wave receiver that is
finding great favor with both short-
wave broadcast listeners and ama-
teurs is Jerry Gross’ “Eagle.” This
is a three-tube job using a 32 un-
tuned r.f. amplifier, a 32 regenera-
tive detector, a 33 pentode output
tube. For power supply, dry cells are
used exclusively. Two ordinary No.
6 dry cells (or better still, four, con-
nected in series paxalle]) llght the
filaments. For plate supply 135 volts
of “B” battery is needed; for grid
bias, 221 volts,

Since the antenna stage is un-
tuned, only one plug-in coil is neces-
sary for each wavelength range.
Five standard Alden coils give the
set a range of 10 to 350 meters. The
complete coil details are given in the
accompanying diagram.

Continuous band-spreading is pro-
vided by means of a 3-plate midget
condenser C2, connected directly
across the regular tuning condenser
C1, which has a maximum capacity
of .0001 mf. Rough tuning is done
by means of C1, and then band-
spreading over any section of the

coil range obtained by means of (2.

Regeneration is controlled by
means of another .0001 mf. variable
condenser, C3.

Plate voltage for the r.f. tube i
fed through the grid winding ot the
detector plug-in coil. The .004 mft.
condenser connected between C2 and
the bottom end of the coil closes the
r.f. circuit.

With a normal antenna about 50
feet in length, this set provides ex-
cellent signals. DMany stations can
be heard quite well on a magnetic
speaker.
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Correct

THE RELATIVE SIZE OF THE SET AND COILS IS ILLUSTRATED HERE

LTHOUGH it may appear to
the casual reader that all
two-tube short-wave receiv-
ers are practically identical

as far as circuit diagrams are con-
cerned, the fact remains that some
work better than others. while some
can scarcely be said to work at all,
The explanation lies in the faet that
in short-wave receiver design the
circuit diggram means very little as
far as determining whether a ve-
ceiver will be @ success or a failure,
It ix the attention to scemingly triv-
ial details. such as smooth regenera-
tion control. hum-free output, noise-
less tuning. ete.. that makex for suc-
cessful operation. The method  of
obtaining the above characteristics
in the receiver to be deseribed will
be discussed in the following para-
rraphs,

In order to obtain smooth regen-
cration control, it is necessary, first
of all, to employ a low resistance
tuning cireuit, In this receiver. this
is accomplished by emploving a high-
grade variable condenser in conjunc-
tion with a set of manufactured
plug-in coils employing strip-wound,
silver-plated secondaries. The strip
construction is designed to reduce
eddy  current lossesx. while silver
plating increaszes the surface conduc-
tivity,

Regeneration

It has been pointed out on numer-
oux occasions that as long as regen-
eration is used, the effective circuit
resistance can be reduced to prac-
tically zero. and, hence, there is no
object in reducing the actual circuit
resistance to as low a value as pos-
sible. Ax a muatter of fact, however,
the value to which the effective cir-
cuit resistance can be reduced by re-
generation is proportional to the
mnitial circuit resistance. The reason
for this is not ditlicult to compre-
hend.  As the feedback is increased
the signal strength builds up to a

20

certain eritical value: any further
increase in feedback will cause the
circuit to break into oscillation. Thix
can be explained by the fact that the
feedback at any setting of the re-
generation control is not constant,
but varies slightly due to irregular
clectron emission, ete. When the feed-
back is increased to a point bevond
the critical value, these uncontrol-
luble variations in the feedback are
suflicient to make the circuit resis-
tance negative at some point, thus
causing the production of sustained
oscillations. Now, it the resistance
of the tuned circuit is increased, say
by the use of less eflicient coils, it
will be necessary to increase the
feedback over the value previously
required before the critical adjust-
ment is obtained. Due to the in-
creased  feedback, which magnifies
the effect of the uncontrollable feed-
back variations, the value to which
the effective ¢ircuit resistance can be
rteduced before continuous oscilla-
tions are produced is diminished.
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SUMMARY: The essential
points in good receiver design
are as follows: (1) a low re-
sistance  tuning  circuit, in
order to secure uniform and
smooth control of regenera-
tlon; (2) « high amplification-
factor tube of the sercen-grid
type, which permits regenera-
tion to be controlled by vary-
ing the sereen-grid voltage;
(3) tmpedance coupling in the
detector plate civeult to per-
mit of high gain because of
high plate voltage; and (4) a
healer-type output tube to re-
duce the hum level to a mini-
nmun.
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Design

Applied to a 2-Tube

Short
Wave

Receiver

By J. A. Worcester, Jr.

The above discussion, of course,
only applies to the reception of mod-
ulated carriers. Any receiver that
will work at all is capable of receiv-
ing continuous wave signals from
any part of the globe. There are
two reasons why this should be so.
In the first place, the circuit resis-
tance when using the beat method of
reception is always negative, since
the detector is in an oscillating con-
dition. Secondly, the audio-frequency

output from such a detector is di-
rectly  proportional to the radic-
frequency input, instead of being

proportional to the square of the in-
put as is the case with an ordinary
detector., Consequently, the effective-
ness of a receiver must be deter-
mined by its performance on modu-
lated signals.

57 Used as Detector

For a detector. a type 57 tube is
used and regeneration is controlled
by varying the voltage applied to the
screen grid. This combination was
chosen for its sensitivity and free-
dom from reaction between the tun-
ing and regeneration controls. Inci-
dentally, the 57 tube is appreciably
superior as a detector to the type
58, as can be readily proved by com-
parative tests on a weak signal,

[t was found that with the above
detector tube, the number of tickler
turns on the plug-in coils was sev-
eral times too great for obtaining
satisfactory regeneration control. As
a4 matter of fact, the circuit in most
instances went into oscillation so vio-
lently that irregular oscillations wete
produced almost immediately; these
manifest themselves by anything
from a continuous squeal to an al-
most inaudible hiss, depending on
the values of the grid condenser and
leak employed.

This state of affairs cannot be re-
garded as faulty coil design, how-
ever, since in order to make the coils
applicable to all types of tubes, it is

SHORT WAVE RADIO
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List of Parts

Cl,C3—Hammarlund  adjustable padding
condensers, 10-70 mmf., type MICS-70.
C2—Cardwell 140 mmf. Midway variable
condenser, type “"C" plates, type 405C.

CA—Aerovox 0001 mf. molded mica con-
denser.

C85—Cornell .5 mf. tubular bypass condenser,
type BB-2050.

Cé—Solar .0005 mf. molded mica condenser,
pigtail leads.
C7—Solar 25 mf.,

condenser.

LI, L2—One set Bruno
coils, 15-228 maters.
L3I—Hammarlund isolantite 8 mh. r.f. choke,

type CH-8.
Rl—Lynch 3 megohm grid leak.
R2—Acratest 50,000-ohm potentiometer.
R3—Acratest 250,000-ohm potentiometer
R4—Electrad 400.ohm wire wound pigtail
resistor.
TI—National impedance coupling unit, type
S-101.

|—National type B vernier dial.

25-volt dry electrolytic

short-wave plug-in

necessary to put on sufficient tickler
turns to provide satisfactory opera-
tion from the least efficient. As is
well known, the older type triodes
require several times more turns
than the present tetrodes and pent-
odes,

Of course, an obvious solution to
this difficulty would be to remove
turns until satisfactory operation 1s
obtained. However, it was not de-
sired to mutilate the coils unless
necessary; hence, the more conve-
nient and satisfactory solution shown
in the wiring diagram was adopted.
A small padding condenser, C3, is
used as a variable bypass in the de-
tector plate circuit, and is so ad-
justed that the circuit just oscillates
over the whole dial when the poten-
tiometer control is about three-
quarters advanced. For satisfactory
operation the voltage across the po-
tentiometer should not exceed 22V
volts.

Impedance Coupling Unit

Another feature designed to im-
prove the smoothness of regenera-
tion control is the use of an im-
pedance coupling unit, T1, instead
of the usual resistance coupling in
the detector plate circuit. This re-
sults in smoother regeneration by
allowing a respectable voltage to be
impressed on the detector plate, and,
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SCHEMATIC CIRCUIT OF THE CORRECTLY DESIGNED SET

}—Eby 4-prong isolantite socket.
2—Alden 6-prong wafer sockets.
I—Alden 5-prong type 435 socket.
|—Alden type 95 Connectorald plug.
|—Eby twin binding post assembly.
| —Eby twin speaker jack.

3—feet Belden 5-conductor cable.

in volume over that obtainable with
resistance coupling.

The Output Tube

In order to obtain a low hum level,
a heater-cathode type output tube is
employed, which practically elimi-
nates hum from the audio stage.
This tube is the 2A5 pentode, and is
quite similar to the filament type 47
in operating characteristics. With
this tube combination, it is entirely
feasible to operate a small magnetic
loudspeaker on most stations. If
headphone reception only is desired,
it is advisable to employ a plate volt-
age of 180 volts or less in order to
reduce the plate current to a satis-
factory value. The volume can be
readilyv adjusted for satisfactory
headphone reception by means of the
250,000 ohm potentiometer, R3.

To reduce the hum originating in
the detector tube to a satisfactory
level, it was found necessary to en-
close the detector tube in an alumi-
num shield. It was also found ad-
visable to locate the grid leak and
condenser so that the tube shield iso-
lated them as much as possible from
the field of the impedance unit. The
proper location of these units can be
noted from the photographs.

In addition to these precautions, it
is also necessary to have a well fil-
tered power supply containing at
least two chokes and plenty of ca-

|—roll Belden hookup wire.

2—Aluminum panels 65" x 9" x 1/16" and
83, x 84" x /18"

|—Type 57 tube.

|—Type 2A5 tube.

{—Hammarlund aluminum tube shield, type

TS-50.

should be located three feet or more

from the set if at all possible.
Noiseless operation requires, first

of all. a well built variable condenser

designed especially for short-wave
reception. Condensers with coiled
brass pigtails should be avoided.

They invariably introduce all sorts
of grating noises when used for re-
ception below 50 meters. If pigtails
are used, be sure that theyv are of the
non-inductive variety designed espe-
cially for short-wave use.

Factors Affecting Noise

Other factors tending to produce
smooth and noiseless tuning are a
well designed, high ratio vernier dial
and a composition type potentiom-
eter for regeneration control. If a
potentiometer having a grounded
slider is used, it will be necessary to
insulate the shaft from the panel.
This can be done by cutting a hole
in the panel sufficiently large to en-
able the threaded bushing of the po-
tentiometer to clear the panel. By
employving fibre washers between the
nuts and panel and between the po-
tentiometer casing and panel. it is
possible to completely insulate the
potentiometer. An alternative method
would be to first mount the potentiom-
eter on a bakelite strip which, in
turn, is mounted to the panel. If this
is done, it is, of course. necessary to

.also, provides a substantial increase pacity. For best results, this supply drill a large enough hole to provide
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N Part T of this paper the almost
incredible  frequency instability
of the primitive modulated-oscil-
lator type of five-meter voice
transmitter, with which the amateur
world has been struggling these past
two vears, was pointed out. It was
suggested that such low-grade per-
formance was hardly in line with the
results  demanded in other bands,
and that there exists no reason why
it should be tolerated or permitted
at five meters. or why such equip-
ment should be described.

Some  experimental 1929 equip-
ment was shown in order to empha-
size the fact that for at least four
vears we have had both the ap-
paratus and the information with
which to make a decent H-meter
radiophone. 1t s, incidentally. in-
teresting to note that since 1 sonle-

what  forcibly  called  attention to
these  <hortcomings some months
ago. there have begun to appear

really proper S-meter rigs  showing
that inertia alone was causing the
delay.  Of course, others, too. have
been objecting to modulated-oscilla-
tor operation; many months aygo
Mesxrs, James Millen and Dana Da-
con built and described a magnetron
transmitter of pood frequency sta-
bility. and used it to demonstrate
that with a stable signal. reception
wax  better with something other
than a ‘zero-zelectivity’™ rprecciver
such az are now current. Five-meter
rigs  under cryvstal control have
been built by many experimenters,
usually for c.ow. work.
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Showing why neither plate modulation (left)
or screen modulation {right) can alone give
good fidelity from a tetrode used as a
modulatee, that is, a modulated r.f. amplifier.
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Replacing Obsolete 5-Meter

Modulated

SUMMARY:

oscillutors.

the principles discussed.
The illustration to the

an oseillator, sereen-grid buffer,

ST ORI T

By Robert S. Kruse, E. E. *

Taking for granted that our trans-
mitter will be of the oscillator-buf-
fer-modulatee type, just as on any
other waveband, let us see what else
IS necessary.  As a first requirement
toward something modern, let us
forget all desires to put the trans-
mitter into a spectacle case until we
bring the circuit up to date. Dur-
ing this business of getting up to
date. we shall be better off in a
frame-and-panel rig. without anv
model-builder’s problems to compli-
cate our electrical work. As a con-
cession to portability—if necessary

we shall make the frame of alumi-
num and aluminum alloyvs, and keep
its size down to what is really neces-
sary for a rig whose output 1s but a
few watts.  The photograph shows
thix plainly enough.

Now, what tubes? For the oscil-
lutor. the 10 is beautiful; but its
7.5-volt  filament is an infernal
nuisance. The 15 does not last too
long as a S-meter oscillator. nor do
some makes of 2A%. A number of
other tubes are inferior 5-meter os-
cillators, so that the problem grad-
vally simmers down to a choice of
the T1A, 46, or 12A, of which 1 pre-
fer the last; my only regret is that
the somewhat sturdier 12, with the
To-amp. filament. is no longer made.

F'or the buffer. we shall. of course.
use a4 screen-grid tube, and for this
small set it may as well be a receiv-

Fig. 4: The oscillator circuit repeated for
those who came in after the picture started.
It is the familiar Hoffman-Colpitts circuit
with a very small inductonce and high ca-
pacity. Cl and C2 are the sections of a
2-part Cardwell receiving condenser, with
about .0005 mf. per section; C3 is about .0l
mica; L1 and L2 are.parts of the same single
2-inch turn of heavy wire; or 3-inch turn of
heavy strap. R is 5,000 to 15000 ohms.

Part 11 of a series of threce articles by Mr. Kruse
on the why and wherefore of replacing obsolete 5-meter modulated
‘ The first part gave a general outline of the problem;
this, the second, gives a rigid technical discussion of “why”; and
the thivd, the last part. will describe an actual transmitter Hsing

. ] left is « frout view of @ modern 5-meter
transmitter huilt alony the lines suggested by the author.
and « modulated output amplifier.
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ing tube. The 24, 51, 35, 57, and 58
all serve very decently, as do their
G-volt relatives. The life is not al-
wayvs long, but until we get that
Intermediate-size transmitting tet-
rode, we can well feed a few, cheap
24 tubes to the set in order to escape
the nuisance of neutralization.

For the modulatee  that is, the
tube-to-be-modulated  we may  use
several kinds of the more capable
output tubes, including the 10, 46,
and 59, but not the 50, 2A3, 45, or
53 —either because thev do not work
well or because they are too hard to
drive adequately.

For no reason whatever, it seems
to have been assumed that a 5-meter
transmitter must depend on plate
modulation.  While it is perfectly
o.k. to modulate in this manner, we
shall  show several other schemes
that are not new, but useful in these
small sets,

Before getting into details. we
stggest consideration of the follow-
ing useful combinations:

12A oscillator, 24 butfer, 539 modu-
latee (or push-pull pair) with plate
modulation from an amplifier using
two stages of 56 and a p.p. output
stage with 2A38 tubes. The catch in
this arrangement is that the output
transformer has to be specially
made.

The same, with plate modulation
effected by a stage of 58 and one of
17, or better, a 2A35. The coupling
transformer is one intended to work
out of 45’s in p.p. into the grids of
class B tubes. The center taps on
both sides are ignorved. and the pri-
mary as a whole put into the 2A5
plate circuit while the secondary is
put into the B lead of the 59.
This doesn’t give 100 per cent modu-
lation, it merely gives about 30 per-
cent more than you can secure by
modulating an oscillator—and it
isn’t “all over the dial.” The 59 is
adjusted to draw 25 to 30 ma. All
tubes are working with 250 volts on
the plate in this and in the preced-
ing arrangement.

The same as in the foregoing two
paragraphs, but with grid modula-
tion of the 59, which is now operated
at 100 volts with a plate current of
20 ma., giving a carrier of about

SHORT WAVE RADIO
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414 watts, the bias being —125 volts
with enough r.f. grid input to pro-
duce the plate current just men-
tioned. One hundred percent modu-
lation can now be produced if audio
swings with peak values of 40 volts
are fed to the grid. and o audio
power is necessary. A 58 and a 56
stage suflice—believe it or not! In-
cidentally—you can modulate a p.p.
output stage just as easily, getting 9
watts of .carrier, which is ample for
the present-day =hort-distance 5-
meter work.

If more “hop” is desired than in
the above combinations, use type
10 tubes in the output stage—how
we need that new screen-grid tube!
Run it with 700 volts on the plate
with a bias of —135 volts, and feed
in enough r.f. to produce a plate cur-
rent of 15 ma.. which will produce a
carrier of some 6.3 watts. Or, use
two tubes in p.p. and make it 13
watts. The same modulator rig
stiffices, a S8 and a 56. In all these
grid-modulated  rigs adjust-  the
speech level to just draw grid cur-
rent on loud sound peaks—I1 mean
grid current in the modulatee.

1f that isn’t power enough, take
a crack at a pair of 800 tubes in p.p.
with a bias of 200 volts. plate volt-
age of 2000, and r.f. input such as
{o show a per-tube plate current of
20 ma.. total 40 ma., carrier around
10 or 50 watts. This requires a but-
fer with more authority —again we
certainly need that successor-to-the-
R65——s0 we will reluctantly let neu-
tralization creep in and use a second
buffer consisting of a single 800
working at 1000 volts, with a grid
leak of about 3000 ohms to supply
its bias. The oscillator and first
huffer might stay as they were. but
we are now into 7.5-volt filaments
anvway. and the whole thing has be-
come costly, so one might as well
jump off the dock and use a 10 oscil-
lautor and an 865 buffer.

Tetrode Output Stages

Having thrown rocks at the idea
of neutralizing, it seems inconsistent
to describe triode output stages—
and so it is. If vou can afford it. by
all means use 865 tubes (for a
while) or Western Electric 282s.

When modulating them. we re-
member that—as this chap Kruse
has said in nearly every radio maga-
zine—mere plate modulation will not
give us a linear modulation like the
slanting straight line in the first
(left) chart of Figure 3; but will
produce the dynatron bump (dotted)
of uncontrolled oscillation on the
downswing, and the screen-droop
(also dotted) on the upswing. Dyna-
tron action is reputed not to take
place at 5 meters. Maybe not, but
hitch a tetrode up to a cathode-ray
tube and try to use it at 5 meters
with plate modulation. The dyna-
tron bump appears—though I will
not testify as to its frequency. The
fidelity is awful.

On the other hand, if we use
screen-modulation alone, we have
the effect shown in the right-hand
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chart of Figure 3. Up to about 70
percent modulation things are good
enough, then the curve goes hay-
wire, as they say at the University
of Borneo. Of course, 70 percent is
still more than twice as much modu-
lation as we can get on the present
crop of modulated oscillator ding-
bats—but let’s get into step with the
other bands!

To do this, we modulate both the
screen and the plate or else we
screen-modulate in two stages.

(Chorus trom gallery—"Aw, you
said that before.” All right—why
Lot do it? I'll say no more and let
vou read it up for yvourself—and tell
vou where to find the dope if you
don’t know.)

Now. our triode stages are of two
distinct sorts—the plate-modulated
ones, which require some neutraliza-
tion. and our grid-modulated ones
which don’t require it. This sounds
silly, but the explanation is that the
¢rid-modulated ones require very lit-
tle v.f. input. hence are very loosely
coupled to the buffer-tanks. This
leaves the grids without much in the
way of a reactance across which
feedback voltages can build up:
hence the stability is really quite
good, especially if adequate antenna
coupling is used. Neutralization, if
used at all, is uncritical.

Now, then, we can
something definite.

Since there are to be three tubes
in the r.f. system. we shall place a
transverse wall half way back. put-
ting the oscillator and buffer ahead
of it—just behind the front panel—
and leaving the entire back compart-
ment for the output stage. or modu-
latee. Since this output stage wili
sooner or later be tried in push-pull.
we may as well begin by keeping
both sides of the tuning condenser
“off-ground.” It is. accordingly,
mounted on a small bakelite sub-
panel. and turned by a 14 inch
bakelite shaft extending forward
through the division wall and the
front panel to one of National’s
“velvet” dials—the central one on
the panel. This location not only
misses both early stages nicelv. but
allows symmetrical p.p. stages to

start doing

occupy the back compartment.

In the forward compartment we
have the oscillator, which uses the
circuit shown once more in Figure 4,
and the buffer, which is nothing
more than a straightforward 24, r.f.
amplifier stage. Push-pull isn’'t or-
dinarilv needed here. hence the tun-
ing condenser is “off-ground” by
only a small amount, which is to say
we insulate it for d.c., but ground it
via a bypass condenser, generally a
.01 mf. mica condenser. This per-
mits us to use series feed and dodge
one 1.f. choke. At five meters this
means something. and with care a
voltage gain of four or better can
be obtained. This isn’t very good
compared to the 90 we easily achieve
in the i.f. stages of a broadcast re-
ceiver, or the 35 that we find in the
r.f. stages of the same receiver, or
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We have known this for many years; why use obsolete

modulated oscillators?
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THE COMPLETE PORTABLE RECEIVER

OST portable radio receivers

are about as portable as

baby grand pianos with

handles attached to them.
Although it is a very simple matter
to make up a compact tuner-ampli-
fler, the weight of the required bat-
teries or other power equipment in-
variably is enough to discourage even
the strongest and most rabid radio
bug. All the enjoyment that the
portable receiver is supposed to give
disappears quickly after the perspir-
ing owner has massaged his aching
shoulder muscles for the twentieth
time !

Of course, if vou have an automo-
bile, yvou really do not need a set be-
longing in the portable class, as vou
can use the car’s storage battery for
filament supply, and even carry a
small dyvnamotor or vibrator type B
power unit for plate supply.

Realizing this situation, the writer
undertook the construction of a port-
able receiver <o that he could have
something to listen with when he

Wholesale

D\‘p(..

»
4

*In charge of Short Wave
Radio Service Co., Inac.

THE RECEIVER IN ACTION

Taken in Central Park, New York, a
notoriously bad location.
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By Frank Lester*®

visited the World’s Fair in Chicago
this summer. Never having been
farther west than the Atlantic sea-
board, he wanted to get an idea of
short-wave receiving conditions in
the Middle West. As he was travel-
ing by train, compactness, lightness,
and true portability were essential
requirements.  That he succeeded
pretty well is indicated by the fact
that his two-lunger survived 2000
miles of train, taxi, and elevated
travel, and that he is more enthu-
siastic about short-wave radio now
than ever before.

Batteries Self-Contained

It was decided in advance that all
A and B batteries must be built into
the same container as the receiver it-
self. There were to be no outside
accessories, except, of course, a pair
of very light earphones and an aerial
of thin, flexible wire. The phones
were readily stowed away in a travel-
ing bag, while the aerial wire, when
not in use, was simply stuffed into
the set cabinet itself.

The receiver proper is a straight-
forward, trustworthy two-tube out-
fit, comprising a regenerative detec-
tor and one stage of transformer-
coupled audio amplification. The
tubes used were 30's. For filament
supply, a large size 4% volt C bat-
tery was used. This is the size meas-
uring 4”7 wide, 114" thick, and 3”
high. For plate supply, a single 45-
volt B battery is employed. This
measures 411”7 wide, 2% thick, and
6” high. The case for the set is a
standard aluminum shield can 97
long, 5”7 wide, and 6v%” high. This
can has four corner posts, and the
sides, bottom, and top are quickly
removable.

On one of the ends of can are
mounted the tuning condenser C1,
the regeneration controls C2 and
R1, the filament switch SW, and the
earphone jack J. As the can is
grounded and forms the B— A4 side
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A Portable Set
That Is Portable
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SUMMARY: Here is a real portable receiver
that does not require six men to carry it around.
Here (s a reual portable short-wave receiver that
may be used in the home as well as in the field
with equal efficiency.

There is no doubt about the fact that portable
short-wcave receivers have appeared before; but
we believe that the results obtained with the one
described here, considering its extreme porta-
bility, are such as to bring it into first place. We
take pleasure in presenting this description.

of the circuit, the jack is insulated
from the aluminum by means of two
fibre washers. The hole for the jack
stud is drilled out extra large to pro-
vide comfortable clearance.

The vernier dial shown in the il-
lustrations sticks above the top of
the can about half an inch. This was
used only because a smaller dial was
not available at the time the set was
taken to Chicago. A three-inch dial
was used originally, but this was
broken by one of the writer’s friends
during a preliminary trial.

On the bottom of the shield can
are mounted two tube sockets; an
audio transformer, T1; a bypass con-
denser, C3; and a small r.f. choke.
These are compactly arranged to
cover exactly half of the base area.
Another tube socket, to accommodate
a plug-in coil, is mounted between
the two tube sockets 3”7 above the
base. It is supported by two 14”
brass rods, which are drilled and
tapped at each end for 6/32 screws.

On the left side of the cabinet are
mounted a two-plate variable midget
condenser, C5, which is the antenna-

IN THE WIDE OPEN SPACES!

On Riverside Drive,
Washington Bridge

with the George
in the background.
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C1—50 mf. variable tuning condenser (Na-
tional No. ES-50).

C2—50 mmf. midget variable condenser
(Cardwell Balancet was used for size).

C3—! mf. bypass condenser (Trutest).

C4=—.0001 mf. mica grid condenser {Solar).

C5—two-plate midget variable condenser,
made by cuttina down five- or seven-plate
midget {Trutest).

C6—.001 mf. mica condenser (Solar).

R1—50,000 ohm potentiameter regeneration
control {CRL).

R2—5 megohm grid leak (Trutest).

R3—8 ohms fixed resistor {Trutest}.

R4—| megohm grid leak (Trutest).

T1—313 to | ratio uncased audio transformer
(Trutest).

SW—Single pole snap switch (Trutest).

J—Single open circuit earphone jack
(Trutest).

coupling condenser, and a double
binding post strip. €5 is actually
mounted on a piece of bakelite meas-
uring 1147 x 2”. A large hole is
drilled in the aluminum to clear the
mounting stud. The bakelite piece
is then fastened by one of the same
screws that holds the binding post
strip and by one extra 6/32 screw,
This bakelite mounting is necessary,
of course, to insulate the condenser
from the grounded can. The two-
plate condenser was made by cutting
down an ordinary five-plate midget.

The Circuit

The hookup is very simple and the
wiring should not take more than 30
or 40 minutes. Note carefully that
the tube filaments are wired in series
and are connected directly across the
A battery, with an 8 ohm fixed resis-
tor, R3, also in series. The filament
battery has given remarkably good
service. The same unit was used
continually for 3% weeks during the
very hottest part of the summer, and
lasted another 2l weeks when the
portable receiver was lated used as a
station monitor. The drain on the
B battery is, of course, very light,
and a life of 9 to 12 months is ex-
pected.

3 s L s
(A S s 5 i e LT 8

3—four-prong bokelite base tube sockets,
one for plug-in coil L, the other two for
tubes VI and V2 (Na-Ald).

VI, V2—Type 30 tubes.

|—double binding post strip morked ANT.
and GND. (Eby).

|—Vernier dial, National midget type B.

|—aluminum shield can 9" x 5" x 614",

L—short-wave plug-in coils, any staendard
four-prong, two-winding coils are satis-
factory, such as Octo or Trutest, etc., or
home-wound according to directions given.

|—pair of light earphone with plug attached.

|—4l/;-volt C baottery used for filament sup-
ply {Burgess No. 2370).

|—45.volt B battery {Burgess No. 5308).

incidental hardware such as bakelite strip
for mounting of CS5, brass rods for mount-
ing of coil socket, insulated push-back wire.
etc.

BACK VIEW OF FRONT PANEL

PLACEMENT OF PARTS ON FRONT
PANEL

The cover of the shield can is fitted
with a 10¢ door-handle and sim-
ply screws in place. To change
coils, it is necessary to unscrew the
cover. This sounds like a nuisance.
but actually the 40-meter coil is used
most of the time. If coil-changing
is contemplated, the cover is simply

t
f

GROUND

SCHEMATIC CIRCUIT OF THE
PORTABLE

left off and not replaced until an-
other niove is made.

In Chicago this receiver brought
in amateurs from every district in
United States and Canada and nu-
merous foreign amateurs as well
with nothirg more than 10 feet of
flexible Christmas-tree wire for an
aerial and a steam radiator for the
ground. The wire was simply
dropped from a hotel window. On
the 49-meter broadcast channel,
short-wave broadcast stations  in
Central America, England, and Ger-
many were heard. Of course the
volume with a two-tube set is not
very great, but the absolute absence
of background noise of any kind
makes reception of even weak signals
very easy.

May Be Used as Monitor

Since it is completely self-con-
tained and also pretty thoroughly
shielded, this little receiver makes a
very simple and reliable monitor for
an amateur transmitting station. It
may be calibrated quite easily by
using it first as a regular receiver
and spotting the positions of marker
stations of known frequency on any
particular frequency band. In this
connection, it is important to take

TWO INSIDE VIEWS OF THE PORTABLE RECEIVER MARKED FOR CONVYENIENCE
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ANT.—~GND STRIP
2

DETAILS OF C5 MOUNTING

into account the detuning eflect of
the antenna. To insure accuracy
for monitoring purposes, calibrate
the dial with an extremely short an-
tenna-—say, three or five feet in
length. Fix the antenna condenser
C5 in one spot and leave it there. and
then use this entire setup for moni-
toring. It a three- or five-foot an-
tenna picks up too strong a signal
from the transmitter being moni-
tored, cut it down a foot at a time.
Even with a wire only a foot or so
long, good recognizable signals can
be picked up from amateur and com-
mercial stations for calibration pur-
poses.

Editor's Note

The editors of SHORT WAVE Rabio
had an opportunity to play with Mr.
Lester’s receiver for several days. It
was carried by hand in the New
York subwayv during rush hours and
wuas tried in a number of different
locations, some noticeably good and
some noticeably bad. One of the
good spots, for instance. was upper
Riverside Drive, just south of the
George Washington Bridge across
the [tudson River, which is shown in
one of the accompanving illustra-
tions. A ten-foot length of wire
hung between a bench and a small
tree brought in hundreds of ama-
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216 0RIB N2 16 OR 18 N 220824
SPACED Y = , SPACEDY" CLOSEWOUND o' fo
i b
g = VIEW LOOKING INTO
TICKLER TICKLER TICKLER COIL FORM FROM
4 TURNS 7 TURNS 14 TURNS ABOVE
Ne26  cppp  N226 Ne 26 Ses
1
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RECEIVER
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TOP VIEW, LOOKING DOWN, SHOWING PARTS PLACEMENT

teurs on the 40-meter band and a
number of domestic short-wave
broadcasting stations.

In Central Park, which is one of
the poorest radio locations in New
York. the results were not as good,
hut were still very interesting. Be-
cause it could be gotten into opera-
tion in less than a minute, this little
outfit provided some extremely inter-

esting experimentation. The shield-
ing effects of large buildings were
readily noticeable, as signals could
be received quite well from one di-
rection, but not another. By walk-
ing around with the set in one hand,
the phones clamped on and the aerial
trailing along on the ground, it was
possible to determine the limits of
the dead spot areas quite accurately.

A Codeless Amateur License ?

LTHOUGH we doubt if anyone
in Government circles is giving
the matter any serious thought,
there seems to be a lot of noise at
the present time about creating a
special class of amateur license that

will not involve a code test. Con-
sidering the numerous and un-

matched privileges already enjoyed
by the American amateur, it seems
to us that any demands for a license
class of this kind are ridiculous.
Many honest amateurs admit that
even the present test is too easy, and
is bringing many irresponsible per-
sons on the air. Of course, everyone
has to begin some time, so we must
forgive the beginner his rotten fist
or his hoarse modulation, as long as
he stays within band, uses d.c. for
plate supply and otherwise conforms
to the spirit, as well as the letter,
of the Federal Radio Commission
regulations.
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When you stop to consider that
the American amateur is not even
required to pay a cent in the way
of license fees, that he is permitted
to operate absolutely unhampered,
and that the ‘Army and the Navy
defend him at international confer-
ences while the highly military gov-
ernments of other nations try to
wipe him off the map, we think it
is time to stop biting the hand that
feeds us, so to speak.

The recent federal economy wave
was responsible for a serious reduc-
tion in the technical administrative
staff of the F.R.C. You can just
about imagine the mess that would
be created by a lot of unchecked so-
called “amateurs” who are willing
to jeopardize their own freedom by
their unwillingness to learn the code,
which, after all, is the real language
of radio.

Why do some people consider the

No!

code a stumbling-block? It is really
very easy to learn, as 10-year old
children and 75-year old patriarchs
have discovered. Besides, a knowl-
edge of the code greatly increases
the enjoyment that you can obtain
from a short-wave receiver, even if
you have no intention of applying
for an amateur license.

To many people not familiar with
the code, the host of mysterious dots
and dashes that sometimes inter-
rupts music are things which should
be eliminated by law; but to those
with even a slight knowledge of the
code, these mysterious interruptions
are highly interesting,

Airplane, coastal and naval sta-
tions, all transmitting information
that really makes sense, may easily
provide hours and hours of enter-
tainment, especially when you want
to get away from the beaten path.

—R. H.

SHORT WAVE RADIO

e e e



Diagram of New Lyric All-Wave Receiver
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HE growing interest in short-

wave reception is reflected in the
appearance of a number of excellent
all-wave receivers, produced by firms
that heretofore have specialized ex-
clusively in straight broadcast sets.
One of the latest receivers of this
type is the Lyric model SW88, which
uses a chassis designated as SWEO.
A complete schematic diagram and

service sheet, with the values of all
parts indicated. appears herewith.
This was furnished through the
courtesy of E. Wesselman, of the
Engineering Department of the Ru-
dolph Wurlitzer Mftg. Company, the
manufacturers.

This receiver is designed for the
reception of broadcast signals on
all frequencies between 550 Kkilo-

eveles and 22 megacycles, or between
546 and 13.64 meters. The selection
of any desired band is made by
means of a four-position change-
over switch. The intermediate fre-
quency is 485 ke, No provision is
made for the reception of continuous
wave (telegraph) signals, as the set
is intended primarily for use on
broadcast stations.

THE INDUCTANCE AUTHORITY
by Edward M. Shiepe, B.S,
M.E.E., published by Herman
Bernard, New York, N. Y., 9 by
12 inches, 50 pages, practically all
illustrations, leatherette cover.
Price, $2.00.

Probably the greatest factor that
tends to confuse the mind of the aver-
age set constructor is that of coil in-
formation. The question, “How many
turns shall I wind on that coil?” 1is
asked by the same experimenters over
and over again, for it seems that every
set requires just a little different coil
design than the preceding one. This
holds true regardless of whether coils
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are used for the short waves or for the
broadecast band.

The author of this book has made,
in the opinion of your reviewer, a very
excellent and practical contribution to
the field of radio. One of the most
significant factors is that of_ the 50
pages in the book, over 10 ave com-
pletely filled with charts; about 10
pages are devoted to explanations of
the use of the charts.

Although the information available
from these is valid for close-wound
coils, the author, nevertheless, gives
¢ood data on how to calculate space-
wound coils specially suitable for
short-wave work.

Another valuable feature of the book
is the numerous numerical examples

Book Review—'/ The Inductance Authority”’

which serve to illustrate the principles
set forth. These examples not only
aid in iInterpreting the curves. but
more than that, they represent actual
figures usually found in practice,
Complete coil winding data for vari-
ous diameter forms and for frequencies
between 160 and 20,000 kilocyceles (1875
to 15 meters) are included. Data are
also given for various sizes of wire be-
tween No. 14 and No. 32 for enameled,
single cotton covered., double silk
covered, single silk covered, and double
cotton covered insulation.

This book should prove an excellent
standby for those who find the need for
quickly determining the size of induct-
ance and number of turns for radio
work. I.. M.
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The Captain with his charts, distance finders, and a new Postal "International” receiver.

Capt. Hall’s

Department

on Foreign Stations

Day Waves and Night Waves

HEN reading magazines
which devote space to the
short waves, | have seen
many articles about tuning

receivers.  The chief point that in-
terests me and all up-to-date shorts
wave fans is the writers’ belief's that
for good tuning results it is rather
4 waste of time to fish on the low
wavelengths after dark. By the “low
wavelengths”  we  must  naturally
take into consideration the nineteen-
meter band, as that band is a very
interesting one for all fans.

Now to go back to 1928, my own
first short-wave tuning days. Every-
thing that was told me about
“don’ts” and “do’s” in tuning I lis-
tened to, thought over, and then
tried out for myself. Fellow fans
always used to tell me that my coils
that took in the nineteen-meter
band were known as the ‘“‘daylight
coils” and that the other extreme
end, the forty-nine-meter band coils.
were known as the “night time”
coils. Not sure that these advisers
really knew what they were talking
about, and with nothing else to do,
I fished many a time with “daylight”
coils in the night time and vice
versa.  The results were startling
even to my friends, who, not want-
ing to be proven wrong by a begin-
ner in the game, and still holding to
their antiquated views about night
and day wavelengths, used to pass
cver the subject of my results with,
“Well, that was just an accident!”
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To the short-wave fans who be-
lieve in these ideas, the report that
Pontoise, France, was going to
broadcast on 25.60 meters until mid-
night came as a decided shock. They
really seemed to resent the idea of
any station daring to attempt to
operate on a “davtime” wavelength
in the night time. Days passed and
these fans were just beginning to
rejoice in the idea that France could
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This Department

In this department, which
is conducted exclusively by
Capt. Hall, the latest “meat”
on foreign stations is given.
The photographs which ap-
pear herve have been collected
by the Captain and are repro-
duced to illustrate what can
be received from foreign sta-
tions aside from programs.

The Captain wants you
listeners to write to him
about your own results. If
any of your comments are
printed, you get full credit.
Write your letters to the
editors, attention of Captain
Hall. They will be forwarded
immediately.
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not be heard here because of the
wave they were using, when the true
reason was that Pontoise had not
started to put across their programs.
One night over came the transmis-
sions from Pontoise, loud and clear,
with tremendous volume-—and on
25.60 meters!

The foundation under my short-
wave friends’ feet was weakening.
Their pet theory was nearly over-
thrown, but not quite. Then, like a
bombshell exploding at their feet,
we heard that Daventry was start-
Ing to send test programs on 19.82
meters at night. This was too much
for these loyal “day” and “night”
band believers. No one need ask
any tuner how Daventry came over
on that wave! They were clearer
and far more satisfactory than when
they were among the “forty niners.”

Germany has since followed suit,
and shoots programs over to her
listeners here in the states on 25.51
meters until after seven o’clock, and
then jumps to 31.38 meters, where
they continue to transmit enjoyable
programs.

More on '"Veries"

Swapping stories on verifications
is a topic of conversation among fan
friends, and when three or four
ardent tuners get together, much in-
formation and misinformation fills
the air.

When fellow short-wave fans view
my collection of verifications, which
I have gathered from thirty coun-
tries, they invariably ask the follow-
ing questions: “Just how do you
know what language to write in?”
Secondly: “How do you know what
they are talking about when they
answer you?” And thirdly: “What
is the secret of your success in get-
ting answers from these foreign
stations?”

In my opinion, answering the last
question is the most important and
probably by far the one that will
benefit other prospective collectors
of “veries.” Now to detour slightly
from the subject, I know that these
few remarks will be found to have
bearing on the answer. In my mail
bag there are always letters from
fans asking questions, giving sta-
tion data, etc. Sometimes I have
real difficulty reading these other-
wise interesting letters, simply be-
cause the writing is so poor. Now,
I sometimes think of how difficult
it is for the officials in charge of
foreign stations to read these il-
legible letters. How can a director
of a station verify a program when
he cannot even understand what has
been written to him? To put this
paragraph into one sentence: type-
written letters are the best, almost
a necessity when writing for verifi-
cations. If you haven’t a typewriter
vourself, find a fellow fan or a
friendly neighbor with one, who will
type your letter.

Now we will go back to the first
question. Although I recognize
many languages when I hear them
on the air, which probably benefits

SHORT WAVE RADIO
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me by helping me to identify sta-
tions I have not heard before, I can-
not write in these foreign languages.
being limited in that respect to our
own English. Being so “language
bound,” it is an impossibility for me
to write to these foreign stations in
their own language. Very few fans
are linguists, and, therefore, they are
in exactlv the same predicament as |
am in. I alwayvs write in English.
and ninety percent of the answers
are written in the same language.

The answer to the second ques-
tion is longer and more complicated.
but very interesting. In 1928 1 re-
ceived my first short-wave “veri.”
That was from VKZ2ME, which ac-
knowledged on a card. This natur-
allv was written in English, as we
all know that it is the language used
in Australia. From 1928 to 1931 my
interest in the short waves lagged.
due to lack of capable receivers
and the absence of information on
the short-wave stations as to their
schedule of time on the air, etc.

In the later part of 1931, 1 re-
entered this game and started col-
lecting veries on a large scale. The
next one was from F3ICD. Saigon,
indo-China. There was quite some
difficulty attached to getting a re-
sponse from this distant country. 1
had been receiving this station daily.
although the program [ was hear-
ing was only of fifteen minutes du-
ration, due to the fact that the
acheduled time on the air of W2XE,
New York. was such that they came
on the air and completely blanketed
Saigon. After hearing several pro-
grams from this Asiatic station, 1
decided to take a chance and write
them and see if and when they would
answer my communication. 1 ad-
dressed the letter to “Radio Station
F8I1CDH, Saigon. French, Indo-
China.” 1 waited what seemed an
endless time. and then, receiving no
answer. 1 wrote again, enclosing
another program. Still no answer.
Again 1 wrote and enclosed still
another program.

A Real "Veri"

After three months 1 received a
letter written in perfect English.
from “L'Ingenieur chef de Station,”
in which he acknowledged receipt of
my letter and informed me that en-
closed 1 would find several articles:

(1) A notice of our broadcasting”’

station; (2) a copy of our weekly
publication “Radio Saigon,” sub-
seription five dollars in Indo-China
dollars: (3) a subscription form for
a Listeners Assistance to the devel-
opment and the improvement of our

transmissions. The yearly subscrip-
tion is $25 (Indo-China dollars,
also). There followed a paragraph

or two on whom to make checks pay-
able to and the ordinary forms of
sending a letter followed. Within
a day of two I received a heavy
magazine from the station with pic-
tures of the interior of the station
and letters or testimonials from
other listeners; also reception re-
sults of individual tuners from one
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A SECTION OF THE WALL OF DX CARDS IN THE CAPTAIN'S DEN

corner of the globe o the other. This
book was very interesting and still
is my star veri.

While waiting for Saigon to
answer I had been sending out let-
ters to foreign stations which in-
cluded Germany, England, France.
ete.  Germany did send and still
sends a stereotvped letter to all lis-
teners who send in reports of recep-
tion. The “D” stations are very
thankful for these reports. Letters
are in German and very long. They
include no scheduled time on the air,
but the wavelength and call letters
are mentioned, and also, details on
power, etc.

France sends a card written in
French with blank spaces on it for
the “Directeur du Service de la
Radiodiffusione” to fill in.  This
country takes a long time to answer.
if ever.

PHOTOGRAPH OF THE DIRECTIONAL
AERIAL USED AT BERLIN

Daventry sends a card acknowl-
edging receipt of vour letter, but
cannot verify specifie reports due to
more than one wavelength being
used simultaneously.

2RO. Rome, Italy, is another sta-
tion that is easy to hear. but hard
to hear from. When thev answer,
they send a card written in ltalian.
The card is printed in three colors:
red, white, and black. The letters
1RO and 2RO take in the entire
length of the station card.

The most interesting and thrilling
veries come from the Far East. On
the envelope are letters in Siamese
which are printed in a heavy ink, re-
sembling paint. Under these char-
acters are the words in English,
“Post and Telegraph Department.”
On the flap of the envelope is the of-
ficial crest. which resembles an idol.
or Buddah. with spread double wings
and a head.

This same c¢rest is printed in the
upper left-hand corner of the letter
with “Telepost Bangkok” printed in
this same heavy ink. The letter is
numbered for future reference and
the body of this message is written
in perfect English and signed by the
“Superintending Engineer of Ra-
dio.” This is a veri well worth the
necessary three months to get.

From Java we also get a letter of
interest, not so trulv Oriental as the
one from Siam, but just as “rare”
a catch. The letter is written on a
very heavy paper with no water
mark. The firm name and address
are written in Dutch. The com-
munication sent by the listener has
been numbered and the answer is
written in English,

Now a certain station in Japan.
not J1IAA, sends out a very pretty
post card picture of its antenna sys-
tem. This card is enclosed in an
envelope of transparent paper. On
this envelope is a sketch of the vol-
canic mountain Fujivama and also
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MALABAR TRANSMITTING STATION NEAR BANDOENG, JAVA
The vertical fan antenna is strung between two mountain peaks!

some Japanese lettering., Under this
in the same language is the- time
schedule and other information con-
cerning the station.

A station in the Far East that
dees not QSI, with a card or letter
I« VUC, Caleutta, India. An official
magazine printed by the station de-
votes several pages to letters from
listeners who report reception of
this “rare” one. The magazine has
many pictures in it and much in-
formation. One paragraph in this
booklet savs, “Those desirous of a re-
ply to their correspondence must al-
ways  send  a stamped  addressed
envelope for a reply. No replies
will be sent otherwise.  Also please
remember to write legibly or in
block letters if typewriter is not
wed. We do not keep hand writing
experts  to deciper unintelligible
writings and signatures.” In the
July Tth issue only two Americans
have received recognition.

A station that verifies in French
is the Indo-China phone, FZS. The
mother station is in Paris, and con-
trols FTE and FTA. St. Assisse,
France. This veri is in French and
is one that is ditlicult to understand

British Amateur Regulations

In the mail bag was a very inter-
esting letter from a British short-
wave fan who has just become an
amateur. The rules and regulations
of the Government of Great Britain
for amateurs are very exacting.
Amateurs here in the States may be
interested in knowing some of them.

All  scending stations must be
equipped for reception. Applicant
for a license must be of British
birth. For those who want a radi-
ating aerial the examination vre-
quires that he have an adequate
knowledge of the adjustment and
operation of the apparatus and an
operating speed of at least twelve
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Morse words a minute, sending and
receiving. A fee of five shillings is
charged for this examination.

For each station authorized to use
power up to ten watts the initial
licensing fee is ten shillings plus an
annual fee of one pound. Higher
fees are charged for more powerful
stations. It apparatus is also used
for receiving broadeast programs
for entertainment, a wireless receiv-
ing license must also be held.

Amateurs are limited to the fol-
lowing wavelengths:

173.4 to 151.1 meters.

42.7 to 41.24 meters.

31.33 to 20.88 meters.

If special justification is shown
the licensing officials, the following
meters may be permitted:

10.7 to 10.02 meters.

5.35 to 5.005 meters.

Ordinary transmission will be
limited to code work and telephony.

Aerials are limited to the follow-
ing dimensions: combined height
z;ndt length not to exceed one hundred
eet.

Licenses are also given to chaps
who desire to transmit with an
“artificial aerial,” that is a non-
radiating aerial. No Morse quali-
fications are necessary.

The last mentioned license is the
tvpe my friend has obtained.

An ‘“artificial aerial” means a
closed, no ground, oscillator circuit
possessing inductance, capacity, and
resistance, and functioning in place
of the usual aerial-earth system. It
must be as near non-radiating as
possible. The inductance should be
in one piece and of small dimensions,
as distinct from an inductance of
large dimensions, such as a frame
aerial. The maximum area formed
by the turns of the inductance shall
not exceed one square foot, and any
lateral dimension or, in the case of
a circular or oval inductance, shall
not exceed one linear foot.

The “artificial” aerial circuit must
be so arranged as to reduce radia-
tion to a point at which signals from
it will not be perceptible outside the
building in which the apparatus is
installed, and no attempt shall be
made to send signals to other sta-
tions. It is intended that the ef-
fects produced by the sending ap-
paratus shall be ascertained by
means of suitable detecting or mea-
suring devices coupled with or used
within a few feet of the inductance
of the “artificial”’ area.

THE MAIN TRANSMITTER USED AT THE BERLIN STATION
The fancy sloping panels are characteristic of German radio apparatus.
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For the Station List

With the help of our innumerable
correspondents we were able to
greatly improve our list of stations
heard.

PSH, 29.35 meters, Rio de
Janeiro, Brazil, sending programs
for the Radio Club of Brazil.

LSX, 28.98 meters, Buenos Aires,
sending tests programs to America.

XETE, Mexico City, Mexico.
roaming all over the dials from 29
to 31.25 meters; most irregular.

RV59, 50.00 meters, Moscow, U. S.
S. R. This station will be heard
now that the winter is approaching.

JAVA, 48.3 and 49.15 meters, test-
ing and using a speech scrambler.

VE9JR, 25.60 meters, Winnipeg,
Canada.

VE9HX, 49.10 meters,
Nova-Scotia, Canada.

Halifax,

PRADO, 45.31 meters, Rio Bamba, -

Ecuador. Thursdays from 9 to 11.30
p. m., sending very fine programs.

EAQ, Madrid, Spain, 30.00 meters,
a]vi/ays coming in with an R-9 sig-
nal.

HI1A, 49.89 meters, Santa Do-
mingo, Dominican Republic, has
been sending some wonderful pro-

THE RANBJA EKEK RECEIVING STATION NEAR BANDOENG, JAVA
The antenna consists of wires—usually two—strung between the towers.

Venezuela, has been sending pro-

YV1BC, 49.1 meters, Caracas.

grams. grams received here with fine vol- Venezuela, hard to pull in when band
YV3BC, 48.95 meters, Caracas, ume and clarity. is busy.
RADIO CENTRE, SOLIANKA 12, MOSCOW The Jamestown N. Y., Ama-
U.S.S.R. teur Radio Association
President, Harry Stewart. W8CQW,
PROGRAMME FOR OCTOBER’ 1933 143 Fairview Ave.; Vice-President,
Waldemer Jaderstrom, W8HJN,
PART 1 HOURS OF BROADCASTS R.F.D. No. 3; Secretary-Treasurer
23-24 Moscow Time 0-1 Moscow Time 1-2 Moscow Time and Publicity Manager, Norman W.
DAYS |21-22 Cen. Europe T. |22-23 Cen. Europe T. 23-24 Cent. Europe Time Smith, P. O. Box 273.
20-21 Greenwich T. 21-22 Greenwich T. 22-23 Greenwich Time Club meetings are held on alter-
Language and Language and Language and ?}? etecanrtigaainei\g'r%niSr;%ZOi]natR%) ogrg p2 r%f
ARG Wb ARG T2 The club conducts a class in code for
German English 1481 m. 50 m. German beginners on Wednesday and alter-
Mon. 1481 and 50 m, Hungary 424.3 m. 1481 and 50 m. nate Friday evenings at the Central
and 45.38 m. High School. Twenty-three regis-
= - ey = T (BD tered for this class. Carl Ornehaug,
erman renc m. m. ngis O m. 3 g - 5 s
Tues.  [1481 and 50 m. Dutch  424.3 m. and 4538 m. ggg}gg i EZ?nglsr;’a‘éCeto“ and rapid
and 45.38 m. German 1481 and 50 m. . . ‘..
The club is affiliated with the A. R.
English 1481 m. 50 m. |German R. L., and a large number of its
Wed. | German Czech. 424.3 m. 1481 and 50 m. members are also members of the
1481 and 50 m. and 45.38 m. League.
F T 5 — G We boast of over fifty members, of
renc m. m. ngits O M. B 1y g q
Thurs. | German Swedish ~ 424.3 m. and 45.38 m. ;‘Q}E?\rzz p}eI;}r]r?f%Ss’tsth?rte);su?ee hlfrilllsy
: 1481 and 50 m. and 45.38 m, Spanish 1481 and 50 m. P S . . ’
and picnics are held from time to
English 1481 m. 50 m. |German time. .QSO contests, ete.,, create
Fri. German Czech. 424.3 m. 1481 and 50 m. much interest. Lectures on radio
1481 and 50 m. and 45.38 m. fundamentals are part of the club
meetings during the winter season.
German French 12131 én 50 m. Engliish 4ié.gsm.
. .3 m. an .38 m. .
Sat 1481 and 50 m. szﬁg 45.38 m. Spanish 1481 and 50 m. (The editors would be pleased to
receive descriptions of local radio
German English 1481 m. German clubs for publication. The descrip-
Sun. 1481 and 50 m. and 50 m. 1481 and 50 m. tions do not, necessarily, have to be
Swedish ~ 424.3 m. lengthy; in fact, the shorter the bet-
and 45.38 m. ter. Include, though, the names of
the officers as well as their eall
Sun. |53 45 Cont BT, English 50 m. letters—it helps, you know.
1-2, 3-4 Greenw. T. News Bulletin If possible, get hold of some good
) pictures; small snapshots, if they
A typical program issued by the U. S. S. R. are clear, will do the trick.
for JANUARY, 1934 33
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Short-Wave Station Lis

HE following list, conveniently

arranged alphabetically according
to call letters, represents practically
all the short-wave stations of the
world, except amateur, that use voice
transmission and are therefore rec-
ognizable by listeners who do not
Iknow the code. In most cases the fre-
quency in kilocycles, the correspond-
g wavelength in meters, and the
location by city are given; the coun-
try of origin, wheie it is not obvious,
may quickly be determined from the
preliminary list of international call
letter assignments. Amateur and
some special experimental calls con-
sist of the assigned prefix, followed
by a number and usually two or three
more letters.

Stations listed as “experimental”
change around a great deal and may
use code or voice; definite frequen-

‘
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cies cannot be given for them.

No attempt has been made to in-
clude operating schedules in this list,
as a great majority of the stations
are experimental in nature, and have
the habit of changing announced pro-
grams without warning. Up-to-the-
minute information on the best sta-
tions of the month is contained in
another department in this issue.

For the sake of brevity, o number
of abbreviations of operating com-
pany names are used. These are
RCA, Radio Corporation of Amer-
ica; GPO, General Post Office; BBC.,
British  Broadcasting Corporation;
CBS, Columbia Broadcasting Sys-
tem; NBC, National Broadeasting
Company; GE, General Electric
Company; ATT, American Telegraph
& Telephone Co.; MRT, Mackay
Radio Telegraph Co.
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List of International Call Assignments

Amateur Amateur Amateur
Block of Calls Country Prefix | Block of Calls Country Prefix | Block of Calls Country Prefix
CAA-CEZ  Chile CE ] Japan J | VOA-VOZ Newfoundland VO
CFA-CKZ Canada VE | K United States of America: .| VPA-VSZ  British colonies and protectorates
CLA-CMZ Cuba CM Continental United States W British Guiana VP
CNA-CNZ  Morocco CN Philippine Ids. KA Fiji, Ellice Ids., Zanzibar VPI
ST A . “p Porto Rico and Virgin Ids. K4 Bahamas, Barbados
CPA-CPZ  Bolivia Cl . s > 1S, )
Territory of Hawaii K6 Jamaica VP2
COA-CRZ Portuguese colonies: Territory of Alaska K7 Bermuda VPo
Cape Verde Ids CRY | LAALLNZ Norway LA Fanning Id. vOI1
Portuguese Guinea CR5 | LOA-LVZ  Argentine Republic LU Northern Rhodesia V2
Angola CR6 I.LZA-LZZ Bulgaria LZ Tanganyika vQ3
Mozambique CR7 [ M (ireat Britain G Kenya Colony VO4
Portugueze India CR8 | N ["nited States of America W k‘lgan(fa . ) ) VQ5
Macao CRr9 | OAA-OCZ  Peru OA Malava (including Straits
Timor CRio | OFA-OHZ  Finland OH Settlements) VS1-2-3
o P m g OKA-OKZ  Czechoslovakia OK goqgkong VS6
it S G ortugal: C ONA-OTZ  Belgium and colonies ON ok e . .e,\ on . Vs7
Portln{:al proper C’Ir‘; OUA-0OZZ  Denmark oz \"I A-VWZ B'rlFlSh India . VU
e 7| PAA-PIZ  The Netherlands pa | W United States of America:
Madeira CT3 371", i Continental United States W
, ; cv PJA-PJZ Curacao PJ
CATC\ Z, Rwumamz‘t CcX PKA-POZ Dutch East Indies PK ; ; (f?r others, see under K.
Q\\ A-C."\Z Uruguay (“Z PPA-PYZ  Brazil Py _\'A‘.A-_\'F'Z Me.x1c0 X
vzA-Czz Monaco 5 | Pza-Pzz  Surinam pz | NGA-XUZ China AC
oA EAR | RAA-RQZ U, S S.R. (“Russia”) RA | YAA-YAZ  Afghanistan YA
EAA-EIIZ Spain RVA-RVZ Persia rv | YHA-YHZ New Hebrides YH
-E i EI o ® TIA-Y
EIA-EIZ Ir.lsh .Free State . | RXA-RXZ  Republic of Panama RX Y,IA \'lZ Iraq. YI
ELA-ELZ  Liberia ®= ] RYA-RYZ Lithuania R YL
ESA-ESZ Esthonia ES SAA.SMZ  Sweden S VYMA-YMZ Danzig M
ETA-ETZ  Ethiopia (Abyfsinia) ) ET :PA—SiIZ Poland sp | YNA-YNZ Nicaragua YN
I France (including colonies): E ;TA Uz e VSA-VSZ Republic of El Salvador o
France proper ) gg d‘ st | YVA-YVZ  Venezuela YV
French Indo-China F1 Sudan S :
Tunis FM4 Egypt prope SU | ZAA-ZAZ Alba'ma . ZA
Algeria FM8 | SVA-SZZ  Greece SV | ZBA-ZHZ  British colonies and protectorates
G United Kingdom: TAA-TCZ Turkey TA Transjordania ZC1
Great Britain except Ireland G | TFA-TFZ  Iceland TF Palestine ZC6
Northern Ireland GI | TGA-TGZ Guatemala TG Nigeria _ ZD
HAA-TIAZ Hungary HA | TIA-TiZ  Costa Rica Tl Southern Rhodesia ZE1
HBA-11BZ Switzerland HB TSA-TSZ Territory of the Saar Basin TS | ZKA-ZMZ New Zealand:
HCA-HICZ Ecuador HC | UHA-UHZ Hedjaz UH Cook Ids. ZK
HHA-1IHZ Haiti HH UIA-UKZ Dutch East Indies PK New Zealand proper ZL
HIA-HIZ Dominican Republic HIl ULA-ULZ Luxemburg UL British Samoa M
HJA-HKZ  Colombia H] | UNA-UNZ VYugoslavia UN | ZPA-ZPZ  Paraguay v ZP
HRA-HRZ Honduras HR | UOA-UOZ Austria Uo zs
1ISA-HSZ  Siam HS | UWA-VGZ Canada VE | ZSA-ZUZ  Union of South Africa ZT
1 Italy and colonies 1 VHA-VMZ Australia VK ZU
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STATIONS ALPHABETICALLY BY CALL LETTERS

—C—
CEC 10,670 kc., 28.12 m.
: 15.860 kc., 18.91 m.
19.690 kc., 15.24 m.
Santiago, Chile
CFA 0.840 kc., 43.8 m.
. DPrummondville, Quebec, Canada
CGA 4,780 kc., 62.7 1.
13,340 ke., 22.55 m.
13,750 kc., 21.82 m.
9,330 kc.,, 32.15 m.
18.170 kc., 16.5 m.
Quebec, Canada
CMo6XJ 15,000 ke.. 19.99 m.
Central Tuinucu, Cuba
CMCI 6,000 kc., 49.5 m.
Havana, Cuba
CNSMC 0,250 ke.. 48 m.
Casablanca, Morocco
CNR 8,050 ke,, 37.33 m.
9.300 ke., 32.26 m.
12,880 ke., 23.38 m.
Rabat, Morocco, Africa
CTI1AA 6,990 ke., 42.9 m.
9,600 kc., 31.25 m.
Lisbon, Portugal
CT3A0 11,181 ke., 26.33 m.
Funchal, Madeira
—D—
DAF 8,470 kc., 35.42 m.
12,400 ke, 24.191n.
17,270 kec., 17.37 m.
Norden, Germany
DAN 11,340 kc., 26.44 m.
Nordeich, Germany
DFA 4,400 kc., 068.17 m.
19,240 kc., 15.58 m.
DFB 18,520 ke., 17.12 m.
DGK 6,680 kc., 4491 m.
DGU 9,620 kc.,, 31.2 m.
DHC 11,435 ke., 26.22 m.
DHO 20,040 kc., 1497 m.
DIH 19,950 ke., 15.03 m.
DIO 10,290 kc., 29.15 m.
DIS 10,150 kc., 29.54 m.
Nauen, Germany
DJA 9,560 kc., 31.38 m.
Konigswusterhausen, Germany
DJB 15,200 kc., 19.73 m.
DJC 6,020 kc., 49.83 m.
DJD 11,760 kec., 25.51 m.
Zeesen, Germany
DOA 7.230 kc.,, 41.46 m.
7,390 kc.,, 37.8 m.
4,430 kc., 67.5 m.
3,620 kc., 829 m.
Doeberitz, Germany
—E—

EAJ25 6,000 kc., 50 m.
Barcelona, Spain
EAR110 6,980 kc., 43.0 m.
Madrid, Spain
EAQ 19,700 kc., 15.23 m.

10,000 kc., 30 m.
Alcalda 43—Madrid, Spain
EHY. 10,100 kec., 29.7 m.
Madrid, Spain
—F—

FSKR 3,750 kc., 80 m.
FSKR 6,660 kec., 45 m.
Constantine, Algeria
FSMC 6,875 kc., 43.6 m.
Casablanca, Morocco
FIGA 6,000 kc., 49.97 m.

Tananarive, Madagascar
FL 6,120 kc., 49.02 m.
FLJ 9,230 kec.,, 32.5 m.
{ Paris, France
FQE 12,150 ke, 24.68 m.
FQO 12,150 kc., 24.68 m.
FRE 18,240 kc., 16.44 m.
FRE 19,400 kc., 15.45 m.
FRO 18,240 kc.,, 16.44 m.
St. Assise, France
FSR 20,680 kc., 14.5 m.
Paris, France
FTA 11,950 kc., 25.12 m.
ETD 19,830 ke., 15.12 m.
FTF 7,770 kc., 38.6 m.
FTK 15,690 ke., 19.12 m.
FTK 15.860 kc.. 18.9 m.
St. Assise, France
for JANUARY, 1934

FYA 11,705 kc., 25. 6 m.
FYA 11,905 kc., 25.16 m.
FYA 15,240 ke., 19.68 m.
Pontoise (Paris) France
FZG 12,000 kec., 24.98 m.
FZR 16,200 kc., 185 m.
FZS 11,900 ke., 25.02 m.
FZS 18,310 kc., 16.38 m.
Saigon. Indo-China
—G—
GAA 20,380 kc., 14.72 m.
GAG 18,970 kc.,, 15.81 m.
GAS 18.410 ke., 16.38 m.
GAU 18,620 kc., 16.11 m.
GBB 13,580 kc.,, 22.09 m.
GBC 17,080 ke.,, 17.55 m.
GBC 12,780 kc.,, 23.46 m.
GBC 9,310 ke., 32.22 m.
GBC 8,680 kc., 34.56 m.
GBC 4,980 kc., 60.26 m.
Rugby, England
GBJ 18,620 ke., 16.1 m.
GBK 16,100 kc., 16.57 m.
9,250 kc., 32.4 m.
11,490 kc., 26.1 m.
Bodmin, England
GBP 10,770 kc., 28.04 m.
GBS 18,310 kc,, 16.38 m
12,250 kc., 24.46 m.
12,150 kc., 24.68 m.
GBU 18,620 ke., 16.11 m.
22.300 kec., 13.45 m.
12,290 ke., 24.41 m.
9,950 ke., 30.15 m.
GBW 14,480 kc., 20.7 m.
9,790 kc., 30.64 m.
GPO, Rugby, Eng.
- GBX 16,150 kc., 18.56 m.
10,390 kc., 28.86 m.
GCA 9,710 ke., 309 m.
GCB 9,280 kc., 32.33 m.
GCS 9.020 kec., 33.26 m.
GCU 9,950 kc.,, 30.15 m.
GCW 9,800 kc., 30.60 m.
GDS 6,900 kc,, 43.45 m.
GDW 4,840 kc., 62.0 m.
Rugby, England 5
GSA 6,050 kc., 49.58 m.
GSB 9,510 kc., 31.55 m.
GSC 9,585 kc.,, 31.29 m.
GSD 11,750 ke., 25.53 m.
GSE 11,865 kc., 25.28 m.
GSF 15,140 kc., 19.81 m.
GSG 17,770 kc., 16.88 m.
GSH 21,470 kec., 13.97 m.
BBC, Daventry, Eng.
G6RX 4,320 kec., 69.44 m.
Rugby, England
—H—
HB9D 7,200 kc., 41.5 m.
Zurich, Switzerland
HBF 18,900 kc., 15.78 m.
HBJ 14,560 kc., 20.6 1.
Pragins, Switzerland
HBL 9,595 ke, 31.27 m.
HBP 7,800 kc., 38.47 m.
Geneva, Switzerland
HCI1DR 6,382 kc., 47 m.
Quito, Ecuador
HC2JSB 8,000 kec., 37.5 m.
Guayaquil, Ecuador
HCIJB 8,110 ke.. 37.0 m.
5,714 kc.,, 52.5 m.
Quito, Ecuador, S. A.
HJ1ABB 5,800 kc., 51.75 m.
Barranquilla, Colombia
HJ2ABA 5,880 kc.,, 51.49 m.
Tunja, Colombia
HJ3ABD 7,400 kc., 40.55'm.
HJ3ABF 6,250 ke., 48.0 m.
Bogota, Colombia
HJ4ABB 7,150 ke., 41.6 m.
Manizales. Colombia
HJ4ABE 5,930 kc.,, 5.06 m.
Medellin, Colombia
HJ5ABD 6,380 ke., 47.0 m.
Cali, Colombia
HJB 7,470 kc., 40.16 m.
HJY 9,930 kec., 30.2 m.
18,460 kc., 16.25 m.
HKC 6,270 kc., 47.81 m.
. Bogota, Colombia
HKF 7,612 kec., 39.14 m.
HKM 6,660 kc., 45 m.
Bogota, Colombia

HKO 5,900 ke.. 50.8 m.
Medellin, Colombia
HKX 7,140 kc., 42.02 m.
Bogota, Colombia
HSP2 9,640 kc., 31.1 m.
HSP 17,750 ke., 16.92 m.
Bangkok, Siam
HVI] 5970 kc., 50.26 m.
75,110 kc., 19.84 m.
15.120 ke., 19.83 m.
Vatican City, Rome, Italy
—1—
12RO 11.810 kec.,, 254 m.
Rome, Italy
13RO 3,750 ke., 80 m.
Rome, Italy
IAC 8,380 kec., 35.8 m.
6,650 kc., 45.1 .
12,800 ke.. 23.45 m.
Pisa, Italy
IBDK 11,470 ke.,, 26.15 m.
S. S. Elettra (Marconi's Yacht)
IRW 19,540 kc.,, 15.25 m.
Italy
J
JB 6.069 kc., 49.43 m.
Johannesburg, South Africa
7.880 kc., 38.07 m.
13,090 kc., 22.93 m.
9,870 ke., 30.4 m.
15,490 ke.. 19.36 m.
Tokio, Japan
—K—
K6XQ Experimental
S. S. Lake Miratores
KAZ 9,970 kc., 30.09 .
Manila, P. 1.

KDK 7,520 ke., 39.89 m.
KEJ 9,020 kc., 33.27 m
Kauhuku, T. H.

KEL 6,860 ke., 43.7 m.
Bolinas, Cal.

KEQ 7.370 kc., 40.71 m.
Kauhuku, T. H.

KES 10.410 kec., 28.80 m.
KEZ 10.410 kc., 28.80 m.
Bolinas, Cal.

KGHO 1,534 kc., 191.1 m.
Des Moines, lowa
KGIJX 1,712 kc., 175.15 m.
Pasadena, Cal.

KGOZ 2,470 kc., 121.5 m.

Cedar Rapids, Iowa

KGPA 2,414 kc., 124.2 m
Seattle, Wash.

KGPB 2,416 kc., 1241 m
Minneapolis, Minn.
KGPC 1,712 ke., 175.15 m.
St. Louis, Mo.

KGPD 2,470 kc., 121.5 m

San Francisco, Cal.

KGPE 2,422 kc., 123.8 m.
Kansas City, Mo.
KGPG 2,422 kc., 123.8 m.
Vallejo, Cal.
KGPH 2.450 kc., 1224 m.

Oklahoma City, Okla.

KGPI 2,470 ke, 121.5 m.
Omaha, Neb.
KGPJ 1,712 ke., 175.15 m.
Beaumont, Tex.
KGPL 1,712 kc., 175.15 m.
Los Angeles, Cal.
KGPM 2.470 kc., 121.5 m.
San Jose, Cal.
KGPN 2,470 kc., 121.5 m.
Davenport, lowa
KGPO 2,450 kc., 122.4 m.
Tulsa, Okla.
KGPP 2,442 kc., 122.8 m.
Portland, Ore.
KGPQ 2,450 kec., 122.4 m.
Honolulu, T. H.
KGPS 2,414 kc., 124.2 m.
Bakersfield, Cal.

KGPW 2,470 kc., 121.5 m.
Ralt Lake City, Utah
KGPX 2,442 kc., 122.8 m.
Denver, Colo.

KGPY 1,574 kc., 189.5 m.
Shreveport, La.

KGPZ 2,450 kc., 122.4 m.
Wichita, Kans.

Various aero

KGTP
0 frequencies

KGZB 1,712 ke., 175.15 m.
Houston, Tex.

KGZD 2,430 kc., 123.4 m.
San Diego, Cal.

KGZE 2,506 ke.. 120 m.

San Antonio, Tex.

KGZF 2,450 kc., 122.4 m.
Chanute, Kans.
KGZII 2,442 ke., 122.8 m.

Klamath Falls, Ore.

KGZI 1,712 kc., 175.15 m.
Wichita Falls, Tex.
KGZ 1,712 kc., 175.15 m.
Shreveport, La.
KGZM 2,414 kc., 1242 m.
El Paso. Tex.
KGZN 2,414 kc.. 124.2 m.
Tacoma, Wash.
KGZpP 2.450 kc., 122.4 m.
Coftfeyville, Kans.
KGZ2Q 1,712 ke.. 175.15 m*
Waco, Tex.
KGZR 2,442 kc., 122.8 m.
Salem, QOre.
KGZX 2.414 kec.. 124.2 m.
Albuquerque, N. M.
KIO 11,670 ke.,  25.68 m.
KKII 7,520 ke., 39.89 m.
KKP 16,040 kec., 1871 m.
Kauhuku, T. H.
KKOQ 11,945 ke.,, 25.1 m.
KKWwW 13,780 ke., 21.77 m.
KKZ 14,150 ke., 21.17 .
KQJ 18,050 ke., 10.61 m.
§ Bolinas, Cal.
KSwW 1.658 ke., 180.7 m.

#  Berkeley, Cal.

KvVP 1,712 ke, 175.15 m.
Dallas, Tex.
KWN 21.060 ke., 14.24 m.
KWO 15.420 kec., 19.46 m.
KWU 15,350 ke., 19.54 m.
KWV 10,840 ke., 27.67 m.
KWwWX 7,610 ke, 39.42 .
KWY 76500 ke., 39.65 m.
KWZ 10.400 kc., 288 m.
Dixon. Cal.
—L—
LGN 9,600 kc., 31.23 m.
Bergen, Norway
LOQA 9,600 kc., 31.25 m.
LSA 9,890 kc., 30.3 .
LSA 14.530 kc., 20.65 m.
LSG 19.950 ke.,, 15.03 m.
LSG 19,906 kec., 15.07 m.
LSL 10,300 kc., 29.12 m.
LSL 21,160 ke, 14.17 m.
Bucnos Aires
LSM 21,130 kec., 14.15 m.

Monte Grande, Argentina
(Buenos Aires)

LSN 14,530 kc., 20.65 m.
LSN 21,020 kc., 14.27 m.
LSN 20,680 kc., 14.5 m.
LSR 18,960 kc., 15.82 m.
LSX 10,350 ke., 2898 m.
LSY 20,730 kec., 14.47 m.
LSY 10,410 kc., 28.8 m.
LSY 18.130 kec., 16.55 m.
Buenos Aires
—N—
NAA 16,000 kec.. 18.68 m.
NAA 12,045 ke., 24.89 m.
NAA 4,105 ke.,  74.72 m.
Arlington, Va. (time signals)
NPO 8,872 ke., 33.81 m.
Cavite, P. 1. (time signals)
NSS 12,045 kc., 24.89 m.
Annapolis. Md. (time signals)
—0—
0Cl1 18,680 kc., 16.06 m.
0ClJ) 15.620 kc., 19.19 m.
Lima, Peru
OKI 21,000 kc., 14.28 m.

Podebrady, Czechoslovakia

OKIMPT 5,145 ke., 58.31 m.
OKIMPT 5.170 kc., 58 m.
Prague, Czechoslovakia
OPL 20,040 kc., 14.97 m.
OoPM 10,140 kc., 29.58 m.
Leopoldsville, Belgian Congo
ORG 19,210 kc., 15.62 m.
ORK 10,330 kc., 29.04 m.

Brussels. Belgium
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OXY 15 300 19.6
Lyngby, Denmark
OXY 6,075 ke, 494
OXY 9,520 k(.. 31.51
~kamleback, Denmark
OZ7RL 3500 ke., 84.24
C openhagen, Denmark
—pP—
PCK 7.770 k., 38.6
14,400 ke., 16.3
PCL 16,300 ke,  18.4
PCH 17,830 kc.. 16.82
PDK 10,410 kc., 28.8
PDU 7,830 kc., 38.3
PDYV 12,060 kc., 24.88
Kootwijk, Holland
PHl 17,770 kc., 16.88
11,730 kc., 25.57
Huizen, Holland
PK2AG 3,156 ke, 95
Samarang, Java
PK3AN 6,040 kc., 49.67
Sourabava, Java
PLE 18,200 kc., 15.94
PLF 17,850 kc., 16.8
PLG 15950 kc., 1K.8
PLLM 12,250 ke, 24.46
PLR 10,630 kc., 28.2
PLY 9,420 ke, 31.86
PLW 8,120 ke, 36.92
9,480 kc., 31.63
PMB 20,620 ke,  14.54
5,170 ke. 58
PMC 18,370 ke., 16.33
PMN 10,360 kc., 29.25
PMY 5,170 ke.,  38.0
Bandoeng. Java
PPG 11.660 k¢ 27.73
PPU 19,270 ke, 15.57
Riu de Janeiro
PRADO 6.620 ke, 45.31
Riobamba, 1<cuador
PRAG 8,450 ke., 35.5
Porto Algero, Brazil
PSA 21,080 ke., 14.23
PSll 10.220 ke, 29.35
PSK 8,190 ke., 36.65
Rio de Juneiro
—R—
RABA'T 12,830 ke, 23.38
8,035 ke, 37.33
Morocco
RAU 15100 ke, 1V.85
Tachkent, Turhestan
REN 6.610 ke, 45.38
RIM 7,630 koo, 39.34
RKkI1 7.500 ke.,  39.97
U, = = R
RVI15 4,273 ke, T0.2
Khabarov-k, Siberia
RV59 6,000 ke, 50
Radio Moscow, .as R
RXF 14,500 k., 20,09
Panama City, Panama
R NS
SAJ 6,065 kc., 49.46
Motola, Sweden
SR1 9,570 kc., 31.35
Poznan, Poland
SUV 10,050 kc., 29.83
Cairo, Egypt
—T—
TI4NRH 9,675 ke.. 31
Heredia, Costa Rica, C. A,
TIR 8,790 kc., 34.13
14,500 ke.,  20.69
Cartago, Costa Rica
TGA 14,500 kc., 20.69
TGW 6,660 kc., 45
6,180 kc., 48.5
TGX 5,940 kc., 50.5
Guatemala City, C. A.
—U—
ULIG 10,400 kc., 28.8
Medan, Sumatra
UOR2 6,072 kc.,, 49.41
Vienna, Austria
—_V—
VE9AP 6,335 kc., 47.35
Drummondville, Canada
VE9BIJ 6,090 kc., 49.29

St. John'’s, N. B., Canada
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VEIBY 4,795 ke, 62.56 m.
6,425 kc., 46.7 m.
8,650 kc., 34.68 m.
__London, Ontario, Canada
VE9CA 6,030 kc., 49.75 m.
, Calgary, Alta., Canada
VE9CF 6,050 kec., 49.59 m.
6,100 kc., 49.15 m.
) Halifax, N. 5., Canada
VEICG 6,110 kc., 49.1 m.
. Calgary, Alta., Canada
VEYCL 5,710 ke, 52.5 m.
6,147 kc., 48.8 n1.
. Winnipeg, Canada |
VEICS 6,069 kc., 49.43 m. |
. Vancouver, B. C., Canada |
VE9CU 6,005 ke., 49.99 m.
Calgary, Alta., Canada {
VE9IDR 11,720 ke, 2547 m
6,005 kc., 49.96 m
Drumimondville, Quebec, Canada |
VE9OGW 6,095 ke, 49.17 m.
11,800 kc., 25.42 m.
Bowmanville, Ontario, (anada
VE9H K 6,120 ke., 4898 m.
VE9HX 6,125 ke, 4898 m.
Halifax, N. ~., Canada
VE9JR 11,720 ke.,  25.6 m.
Winnipeg, Canada
VK2ME 9,760 ke.,  30.75 m.
10,520 ke.,  28.51 m.
Sydney, Australia
VK3LR 9,510 kc., 31.55 m.
5,680 kc.,, 52.8 m.
Melbourne, Australia
VL) 9980 ke.,  37.59 m.
VLK 9.760 kc.,  30.75 m.
10,520 ke.,  28.51 m.
Sydney, Australia
VPD 7.890 ke., 38.0 m.
Suva, Fiji Islands
VPN 4,510 kc., 66.5 m.
Nassau, Bahamas
VQ71L0 6,000 kc., 49.5 .
Nairobi, Kenya, Africa
VRT 5,050 ke, 59.42 m
10,070 ke., 208 1.
1lamilton, Bermuda
VSIAB 7.195 ke.,  41.67 m.
Singapore, S. S. |
vuQ 6,110 ke, 49.1 1.
Calcutta, India
VWY 18,540 ke., 17.1 m.
Poona, India
W
W1XAB 4,700 ke,  63.79 m.
Portland, Me.
WI1XAL 11,790 kc.,  25.45 m.
WIXAL 6,040 kc.,  49.67 .
WIXAU 1,560 kc., 199.35 m.
WI1XAV 1,600 kc., 187.5 m.
Boston, Mass.
WIXAZ 9,570 ke, 31.35 m.
Westinghouse, Springhield, Mass,
WI1XG 43,000 ke, 6.52 m.
WiX1 6,040 kc., 49.67 m.
Boston, Mass.
W2XAA Experimental
Bell Labs., Port. & Mob.
W2XAB 2,750 ke., 1091 m.
CBS, New York, N. Y.
W2XAC 8,690 ke, 34.5 m.
W2XAD 15,340 ke., 19.56 m.
W2XAF 9,530 kc., 31.48 .
GlZ, Schenectady, N. Y.
W2XAK 43,000 kc., 6.52 1.
W2XAK 48,500 kc., 6.18 .
W2XAK 60,000 kc., 5.00 m.
CBS, New York, N. Y.
W2XAO0 17,850 ke., 16.8 nu.
W2XAR Experimental
L.ong Island City, N. Y.
W2XAV Experimental
Bell Labs., Port. & Mob.
W2X AW Experimental
GE, Schenectady, N. Y.
W2XBB Experimental
RCA, New York, N. Y.
W2XRBC 25,700 kc., 11.67 m.
RCA. New Brunswick, N. J.
W2XBG Experimental
Radio Marine, New York, N. Y.
W2XBI Experimental
RCA, Rocky Point, N. Y.
W2XBJ 14,700 kc., 20.27 m.
Rocky Point, N. Y.
W2XBL Experimental
RCA, Port. & Mob.
W2XBS 2,100 kc., 136.4 m.
W2XBT 43,000 kc., 6.52 m.
W2XBT 48,500 kc., 6.18 m.
W2XBT 60,000 kc., 5.00 m.

NBC. Portable

V}‘ZXBW Experimental
Globe Wireless, Garden C ity, N. Y.

W2XBX Plane, Experimental
Bell Labs.
W2XCJ Experimental
| Police, Bayonne. N. J.
W2XCS Experimental
W2XCT Experimental
| Police, Eastchester, N. Y.
W2XCU 12.850 ke. 23.35 m.
W2X(CU 8.650 ke, 34.68 m.
Rocky Point, N. Y,
W2XDC Experimental
RCA, Portable & Mobile
W2XDJ 21.420 ke., 14, m.
ATT, Deal, N. J.
W2XDK Experimental
Polin, Inc., Port. & Mob.
W2XDO 17,110 ke, 17.52 m.
I W2XDO 8,630 ke, 34.74 m.
ATT, Ocean Gate, N. J.
W2XDT Experimental
Press Wireless, Port. & Mob.
W2XDV Experimental
CBS, New York, N. Y.
W2XDY Experimental
W2XDZ Experimental
Central Hudson Gas & Electric Co.
Portable
W2XE 15.270 ke, 19,65 mi.
W2XE 11.830 ke., 25.36 m.
W2XE 6,120 kc., 49.02 m.
CBS, Wayne, N. J.
W2XEA Experimental
W2XEB Experimental
W2XEC Experimental
W2XED Experimental
W2XEE Experimental
W2XEF Experimental
W2XEG Experimental
W2XEH Experimental
Police, Bayonne, N. J.
W2XEI Experimental
. J. Golihoter, Port. & Mob.

W2XEJ Experimental
D. B. Whittemore, Yonkers, N. Y.

W2XEK Experimental
Knickerbocker Broad. Co., Port.
& Mob.

W2XEL Experimental
Police, lLLastchester, N. Y.
W2XER Experimental

b. B. Whittemore, Yonkers, N. Y.

W2XF 43,000 ke, 6.32 m.

W2XF 44,500 k., 6.18 .

W2XF 60,000 k., 5.00 m.
NBC, New York

W2X G Experimental

Bell Labs., Ocean Township, N. J.
W2XGG Experimental

Police, Bayonne, N. J.
W2XJ Experimental
Bell Labs., Ocean Township, N. J.

W2XK Experimental
NBC, New York, N. Y.
WXL Experimental
Bell Labs.,, Port & Mobile
W2XM Experimental
W2XN Experimental
Bell lLabs., Holmmdel, N. ]J.
W2X0O 12,850 ke., 23.35 m.
GE, Schenectady, N. Y.
W2XP Experimental
RCA, Riverhead, N. Y.
W2XR 1,600 k¢, 176.5 ni1.
W2XR 43,000 kc., 0.97 m.
W2XR 48,500 kc., 6.18 m.
W2XKR 60,000 kc., 5.00 m.
W2XS Experimental
W2XT Experimental
RCA, Rocky Point, N. Y.
W2XU Experimental
Bell Labs., Portable
W2XV 8,650 ke, 34.68 m.
W2XV 4,975 ke, 60.30 m.
Long Island City, N. Y.
W2XW Experimental
W2XY Experimental
Bell Labs., Portable
W3XAB Experimental
RCA, Camden, N. ]J.
W3XAD 43,000 kec., 6.97 m.
W3XAD 48,500 kc., 6.18 m.
W3XAD 60,000 kc., 5.00 m.
RCA, Camden, N. J.
W3XAJ Experimental
RCA, Camden, N. ]J.
W3XAK 2,100 kc., 136.4 m.
NBC, Portable
W3XAL 17,780 kc., 16.87 m.
W3XAL 6,100 kc., 49.15 m.
NBC, Bound Brook. N. ]J.
W3XAM  Experimental

RCA, Port. & Mob.

W3IXAN Experimental
Harrisburg, Pa.

W3IX AU 9,580 kc.,, 31.32 m.
WX AU 6.060 kc.. 49.5 m.
CBS, Philadelphia, Pa.
W3XAW Experimental
W3XAX Experimental

M. X H. Sporting Goods Co., Port.

W3xB Experimental
Coliege Park. Md.
W3XE 95380 ke, 31.32 m
W3XE 43 V00 ke 6.52 m
W3XE 18,500 ke, 6.00 m
W3IXE 60,000 k., 3.75 m.
Philco, Philadelphia, Pa.
W3XE 8650 k., 3468 m
Baltimore, Md
W3XI. Experimental
NBC, Bound Brook, N. J.
W3XN Experimental
Bell Labs., Whippany, N. J.
W3IXR Experimental
Bell Labs., Mgndham Township,
W3XYV Experimental
RCA, Arneys-Mount, N. J.
W3IXW Experimental
Boonton, N. J.

W3X X 8.650 kc., 34.68 m.
W3iX7Z 4,795 ke., 62.56 1n.
Washington, D. C.

Wi4XB 6,040 kc., 49.67 m.
Miami Beach, Fla.

WiXC Experimental
Portable
WiXD Experimental
Port. & Mob.
WiXG 8,650 ke, 34.68 m.
Miami, Fla.
W5XC Experimental
Shreveport, La.
W6XAC Experimental
Fred W. Christian, Jr., Portable
Wo6eXAD Experimental
San Francisco, Calif.
WoeXAH 2,000 ke, 150 m.
Bakerstield, Cal.
W6XA)J Experimental
Portable
WoeXAO 43,000 kc., 6.97 m.
W6XAQO 48,500 ko, 6.18 .
Wo6XAO 60,000 k¢, 5.00 .
Los Angeles, Cal.
WoXAP Experimental
Port. & Mob.
WoXAR Experitnental
Wo6XAS Experimental
Julius  Brunton & Sons Co.,
Port. & Mob.
WoeXBB Experimental
Port. in Calif.
wexh 27,800 kc., 10.79 .
MR, Palo Alto, ( al.
WoXF Experimental
Port. in Calif.
WwWeXlJ Experimental
Port. in Calif.
WoXP Experimental
Press Wireless, Portable and
Mobile
We6XQ 24,000 kc., 12.48 m.
San Mateo, Cal.
W6XR Experimental

San Francisco, Calif.
2,100 kc., 136.4 m.
1.os Angeles, Calif.

WeXS

W7XAW 2,342 kc., 128.09 m.
Seattle, Wash.
W7XC Experimental
Edmonds, Wash.

W7XL Experimental
Northern Radio Co., Portable
WSXAG 8.650 kc., 34.68 m.
Dayton, Ohio
WS8XAL 6,060 kc., 49.5 m.
Crosley, Cincinnati, O.
WSXAN 43,000 kc.,  6.97 m.
WSXAN 48,500 kc., 6.18 m.
WSXAN 60.000 kc., 5.00 m
WSXAN 1,600 kc., 176.5 m
Jackson, Mich.

WSXF 43,000 kc.,, 697 m.

WSXF 48,500 kc., 6.18 m.

WSXF 60,000 kc., 5.00 m,
Pontiac, Mich.

WS8XI 31,000 kc., 9.68
WS8XJ 5,550 kc.,, 54.02 m
Columbus, O.

WSXK 21,540 kc., 13.93 m.
WSXK 17,780 kc.,, 16.87 m.
WSXK 15,210 kc.,, 19.72 m.
WSXK 11,870 kc.,, 25.26 m.
WSXK 6,140 kc.,, 48.86 m.

Westinghouse, E. Pittsburgh, Pa,
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WSXL 17,300 kc., 17.34 m.
Dayton, O.
WSXL 43,000 kc., 6.97 m.
WSXL 48,500 kc., 6.18 m.
WSXL 60,000 kc., 5.00 m.
Cuyahoga Hts., Ohio
WSXN 1.600 kc.. 176.5 m.
Jackson. Mich.
WIXAA 6.080 kc., 49.31 m.
Chicago, Ill.
WIXAI Experimental
WIXAJ Experimental
Milwaukee, Wis.,, Portable
WIXAK 2,100 kc., 142.9 m.
Manhattan, Kans.
WIXAL 2,200 ke., 136.4 m.
Kansas City, Mo.
WIXAM 4,795 kc., 62.56 m.
Elgin, II1.
WIXAO 11,840 kc., 25.34 m.
WIXAO 2,000 kc., 150 m.
WIXAP 2,100 kc., 1429 m.
Chicago, I11.
WIXAT 43,000 kc., 6.97 m.
WIXAT 48,500 kc., 6.18 m.
WIXAT 60,000 kc., 5.00 m.
Dr. G. W. Young., Portable
WX D 43,000 kc., 6.97 m.
WIXD 48,500 kc., 6.18 m.
WIXD 60,000 kc.. 5.00 m.
Milwaukee, Wis.
WIXE 43,000 kec., 6.97 m.
WIXE 48,500 kc., 6.18 m.
WIXE 60,000 kc., 5.00 m
Marion, Ind.
WIXF 17,780 kec., 16.87 1n.
WIXF 11,880 ke.. 25.24 m.
WIXF 6,100 kc., 49.18 m.
NBC, Chicago, Ill.
WIXG 2,750 kc., 109.1 m.
W, Lafayette, Ind.
WIXK 2,000 kc., 150 m.
Iowa City, lowa
WIXL 17,300 ke., 17.34 m.
WXL 12,850 kec., 23.35 m.
WIXL 6,425 kc., 46.70 m.
Anoka, Minn.
W10XAA Plane, Experimental
Bell Labs.

WI10XAC Experimental
Milwaukee, Wis., Port. & Mobile
WI10XAF Experimental
Larry L. Smith, Portable
WI10XAG Experimental
N. Y. Conservation Dept., Port.
and Mobile
WI10XAH Experimental
WI10XAI Experimental
NBC, Portable and Mobile
WI10XAJ Experimental
N. Y. Conservation Dept., Port.
and Mobile
WI10XAK Experimental
NBC, Portable and Mobile -
WI10XAL [Experimental
CBS, Portable and Mobile
WI10XAM Experimental
WI10XAN Experimental
WI10XAP Experimental
NBC, Portable and Mobile
WI10XAQ Experimental
Westinghouse, Portable & Mobile
WI10XAY Experimental
Polin, Inc., Portable and Mobile
WI10XBA Plane. Experimental
W10XBB Plane, Experimental
W10XBC Plane, Experimental
Acronautical Radio Inc.
W10XBE Experimental
N. Y. Conservation Dept., Port.
and Mobile
WI10XBF [Experimental
W10XBG Experimental
W. G. H. Finch, Portable & Mob.
W10XBI Plane, Experimental
Roland Reed
WI10XBK Experimental
W. G, H. Finch, Portable & Mob.
WI10XE Experimental
RCA, Portable and Mobile
W10XI Plane, Experimental
Aircraft Radio Corp.

WwW10XJ Experimental
Bell Labs., Portable
WI10XN Experimental
NBC, Portahle and Mobile
W10XT Experimental

RCA, Portable and Mobile

W10XX 43,000 kc., 6.97 m.
WI10XX 48,500 kc., 6.18 m.
W10XX 60,000 kc., 5.00 m.
RCA, Portable
WI10XY Experimental
NBC, Portable and Mobile
W10XZ Experimental
CBS, Portable and Mobile
WAEQ Various aero
frequencies
Elmira, N. Y.
WAJ 13,480 kc., 22.26
Rocky Point, N. Y.
WBA © 257 ke., 1,123
Harrisburg, Pa.
WBR 257 ke., 1,123
Butler, Pa.
WCK 2,414 kc., 124.2
Belle Island. Mich.
WCN 5.070 ke., 59.08
Lawrencceville, N. J.
WwWDX 257 ke., 1,123
Wyoming, Pa.
WEA 10,610 ke.. 28.28
WEB 6,940 kc., 43.23
WEC 8,930 ke.. 33.59
WEF 9,590 kc.. 31.6
WEL 8,950 kec., 33.52
WEM 7.400 kc., 40.54
WES 9,450 ke., 31.74
WGN 5.260 ke.. 57.03
WIY 13.870 kc., 21.63
Rocky Point, N. Y.
WIJL 257 ke., 1.123
Greensburg. Pa.
WKA 21.060 kc., 14.25
Lawrenceville, N. J.
WKDU 1,712 kc., 175.15
Cincihnati, Ohio
WKF 19,220 kc., 15.61
WKF 4,750 kc., 63.21
Lawrenceville, N. J.
WKJ 9,590 kc., 31.6
Rocky Point, N. Y.
WKK 21,410 ke., 14.01
WKN 19,830 kec.. 15.13
Lawrenceville, N. J.
WKU 14,700 kc., 20.27
WKW 19,020 kec., 15.77
Rocky Point, N. Y.
WLA 18.350 kc., 16.35
WLK 16,330 kc., 18.44
WLO 21,400 kc., 14.01
WLO 16,300 kc., 18.4
WLO 10,540 kc.. 28.44
ATT, Lawrence, N. ]J.
WMA 13,390 ke., 224
Lawrenceville, N. J.
WMB 267 ke., 1,123
West Reading, Pa.
WMDZ 2,442 kc., 122.8
Indianapolis, Ind.
WMF 14,470 ke., 20.73
Lawrenceville, N. J.
WMI 19.850 kc., 15.1
WMI1 9.700 kc., 30.9
ATT, Deal, N. T.
WMJ 2,422 ke., 123.8
Buffalo, N. J.
WMN . 14,590 ke..  20.56
Lawrenceville, N, J.
WMO 2,414 kc.. 124.2
Highland Park, Mich.
WMP 1,574 ke., 189.5
Framingham, Mass.
WNA 9,170 kc., 32.72
WNB 10.680 kc., 28.09
Lawrenceville, N. J.
WNC 19.200 kc., 15.6
WNC 14,480 kc., 20.7
WNC 9.750 kc., 30.75
WND 18,350 kc.. 16.35
WND 13,400 kec., 22.38
WND 6,753 kc., 44.4

ATT. Deal. N. J.

m.

m.
m.

m.
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WOA 6,750 kc., 44.41
WOB 5,850 ke., 51.26
WOF 9,750 kc., 30.77
WOK 10,550 kc., 28.44
WON 9,870 kc., 30.40
Lawrenceville, N. ].
W00 17,110 kc.. 17.52
W00 8.550 kec., 35.09
wOO 6,515 kc., 46.05
W00 8.630 kc., 34.74
W00 4,750 ke 63.13
w00 T 4,116 ke 72.87
W00 73,124 ke 96.03
wOP 19,380 kc.. 15.48

Ocean Gate, N. J.

wou 2,590 kc., 115.8
Green Harbor, Mass.
wOX 2,540 kc., 118.06
New York, N. Y.
WPDA 2,414 kc., 124.2
Tulare, Cal.
WPDB 1.712 kc., 175.15
WPDC 1,712 kc., 175,15
WPDD 1,712 ke., 175.15
Chicago, 1ll.
WPDE 2,442 ke.. 122.8
Louisville, Ky.
WPDF 2.442 ke, 122.8
Flint, Mich.
WPDH 2,442 kc., 122.8
Richimond, Ind.
WPDI 2,430 kec.. 1234
Columbus, Ohio
WPDK 2.450 ke., 122.4
Milwaukee, Wis.
WPDI. 2,442 kc., 122.8
Lansing, Mich.
WPDRM 2,430 kc., 1234
Dayton, Ohio
WPDN 2,458 ke., 122.
Auburn, N. Y.
wWPDO 2.458 kc., 122.
Akron. Ohio
WPDP 2,470 ke., 121.5
Philadelphia, Pa.
WPDR 2,458 ke., 122.
Rochester. N, Y.
WPDS 2,416 kc., 124.1
St. Paul, Minn,
WPDT 2,470 kec., 121.5
Kokomo, Ind.
WPDU 1,912 ke., 175.15
Pittsburgh, Pa.
WPDV 2,458 kc., '122.
Charlotte, N. C.
WPDW 2,422 kc., 123.8
Washington, D. C.
WPDX 2,414 kc., 124.2
Detroit, AMich.
WPDY 2,414 kc., 124.2
Atlanta, Ga.
WPDZ 2.470 ke., 121.5
Fort Wayne, Ind.
WPEA 2,458 kc., 122.8
Syracuse, N. Y.
WPEB 2,442 ke., 122.8

Grand Rapids, Mich.
WPEC 2.470 ke., 121.5
Memphis, Tenn.

WPEE 2,450 kc., 122.4
WPEF 2,450 ke., 122.4
WPEG 2,450 kc., 122.4

New York, N. Y.

WPEH 1,712 ke., 175.15
. Somerville, Mass.
WPEI 1,712 ke.. 175.15

E. Providence, R. I.
WPEK 2,422 ke., 123.8
New Orleans, La.
WPEL 1.574 ke., 189.5

W. Bridgewater, Mass.
WPEP 1,712 ke., 175.15
Arlington, Mass.

1,712 kc., 175.15
Lexington, Mass.
WPEV 1,574 ke., 189.5

Portable, Mass.
WPEW 1,574 ke., 189.5
Northampton, Mass,
WPEZ

WPET

Miami, Fla.

m.

m.

m.
1.

m.

m.

m.

m,
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WPFA 1.712 kc., 175.15 m.
Newton, Mass.
WPFC 2,442 ke.. 122.8 m.
Muskegon, Mich.

WPFD 2,430 kc., 123.4 m.
Highland PPark, Il
WPFE 2.442 kc.. 122.8 m.
Reading, Pa.

WPFF 2,430 kec., 123.4 m.
Toms River, N. J.
WPFG 2.442 ke., 122.8 m.
Jacksonville, Fla.

WPFH 2,414 kec., 124.2 m.
Baltimore, Md.

WPFI1 2.414 kc., 124.2 m.
Columbus, Ga.

WPFJ 1.712 ke., 175.15 m.

Hammond, Ind.
WPFK 2.430 ke., 123.4 m.
Hackensack, N. J.
WPFL 2.470 kc.. 121.5 m.
Gary. Ind.

WPFM 2,414 kec., 124.2 m.
Birmingham, Ala.
WPFN 1,712 ke., 175.15 m.
Fairhaven, Mass.

WPFO 2.470 kec., 121.5 m.
Knoxville, Tenn.

WPFP 2.414 kc., 124.2 m.
Clarksburg. W. Va.
WPFQ 2,470 kc., 121.5 m.
Swarthmore, Pa.

WPFR 2,470 kec., 121.5 m.
Johnson City, Tenn.
WPGD 2,458 ke., 122.8 m.
Rockford, 111,

WPGS 2,414 kc.. 124.2 m.
Mineola, N. Y.

WRDH 2,438 ke., 122 m.
Cleveland, Ohio
WRDR 2,414 kec., 124.2 m.
Grosse Pt. Village, Mich.
WRDQ 2,470 kc., 121.5 m.
Toledo. Ohio.

—X—

X2GA ™ 7,612 ke.. 39.4 m.
Nuevo Laredo, Mexico
XAM 11,540 kc., 26,0 m.
Merida, Yucatan
XDA 5,857 ke.,, 51.22 m.

11,760 kec., 25.5 m.

14,620 kc., 20.5 m.
XbC 9,400 kc., 319 m.
XETE y,ou0 kc., 31.25m.
XEW 6,023 kc.,, 49.8 m.
XIF 6,167 kc., 48.65 m.

Mexico City, Mex.

—Y—

YNA 14,500 kc., 20.69 m.
Managua, Nicaragua
YVIBC 6,110 kc., 49.1 m.
YV11BMO 6,130 kc., 48.95 m.
YViBC 6,120 kc., 49.02 m.
Caracas, Venezuela
YV2AM 14,110 kc., 21.26 m.
Maracaibo, Venezuela
YV3BC 6,130 kc.. 48.9 m.

9,510 kec.. 31.56 m.
Caracas, Venezuela
YVQ 11,690 kec., 25.65 m.
13.500 kc., 22.48 m.
YVR 18,300 kc., 16.39 m.

Maracay, Venezuela

—7—

ZGE 6,000 kc., 50 .
Kuala, Lumpur, Malay States

ZL.22X 6.060 kc., 49.5 m

ZLT 7,390 kc.. 40.6 m
10,990 kec.,, 273 m

ZLW 12,300 kc.. 24.4

m.
18.340 kc., 16.35 m,
10,980 kc., 27.3 m

Readers will observe that this list is growing
steadily, now being about a half-page larger than
the first list, published in the November, 1933 issue.
Just before the closing date of each issue the list
is checked carefully against the official bulletins
issued by the Federal Radio Commission and also

Please remember that changes may take place
between the time the magazine is closed and the
date it reaches you. The majority of short-wave
telephone stations are experimen’rcr
their own owners do not always know what they will
be doing from one week to the next. We would ap-
preciate reports from listeners.

in nature, and
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against the log book of Capt. H. L. Hall.
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NATIONAL

SHORT WAVE PRODUCTS

Precision Type N Dial

The National Type N Dial
has the mechanical smooth-
ness and accuracy so essen-
tial for Short Wave use,
It is of solid German Sil-
ver, engine - divided and
equipped  with a Vernier
reading to 1/10 division.
The planetary reduction
has a ratio of 5 to 1.

List Price. $6.75

Short Wave Condensers

Fifty-two models! All em-
body the basic National fea-
tures of insulated bearings,
constant  impedance pigtails,

l Isolantite insulation and non-
ot resonant aluminum plates.

) : -j.
Xh .
National R39 Coil Forms

Made of the wultra low-loss ma- :
terial R-39, Natlfonal Coll Formns .'
insure  <tability, wmalntaln calibra- -
tlon.  Both sizes are deslgned  for
best form factor and  lowest R
Resistance The  Standard  Coil
Form (4. 5 or 6 prong) is 1%"”
in diameter, 2% long. List Price
is $.75 each. The Midget Coil
o (4 prong only) is 17 in
dimmeter, 1%” long and Hsts for
$.50.

Low-Loss Coil and Tube Sockets

A point which is often overlaoked
in wltra high-frequency  receiver
andtransmitter  deslgn {s the
cfieieney of coll and tube sockets.
Nuitable for  either standard  sub
panel or hase-boatd onnting
Made in standavd 4-, H-, 6- and
T-prong stvies as well as in special
G-prong  tor Natlonal cofls.  List
Price, $.60.

National Short Wave Choke Type R-100

—HH:

lsolantite mounting, continun.
ous universal winding in fonr
sections.  For pigtail connec-
tions  or  standard  resistor
mountings.  For low powered
transmitters and all types of
high frequency receivers.
List Price. $.75

44 National Transmitting Choke,
' Type R-152

Isolantite insulation on metal base
@‘n —10,000 v, insulation; continuous
P universal winding in 5 tapered
} . scctl()nsl. For both high and low
e DOWered  transmitters  and
& ‘ﬁ.})mry oscillators,
List Price, $2.25

National Grid Grip

This remarkably convenient

g
K

labora-

s

little Grid-Grip 18 easy to
opcrate.  never works loose.
makes  continuous  electrical
contact, Fliminates  possi-

bility of
tube  when
Two  sizes, for
tubes (List Price $.05) and
for large tubes. such as the
872 (List Price $.10).

loosening  cap  on
removing  lead.
bhroadcast

Send for the Free National Catalogue No. 220

Mail the coupon below for the National General
Catalogue No. 220. Its sixteen pages describe a
complete line of quality parts for the amateur
and constructor.

NATIONAL COMPANY. INC.
61 Sherman Street
Malden, Massachusetts

i enclose 6 in stamps to cover mailing
t'lease mail

Gentlemen:
costs of your General Catalozue No. 220.
it at once to the address below.

Address, ... ... . .. iereerrasssasrsrsassasnceasioscees
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Satisfactory S. W. Reception
(Continued from page 13)

than a year ago.

The Directional Doublet

A study of the various types of
antennas which can be erected in
congested areas with the least ex-
pense and with the best possible re-
sults for the particular service re-
quired has led to the selection of
one of three fundamental types, with
possible variations to suit special
requirements.

Where the space permits, the use
of the horizontal doublet, with a
transposed transmission line lead, is
just about the ideal type.

This antenna is made of two single
wires of equal length, run in a
straight line, or 180 degrees apart,
separated from each other by a suit-
able insulator, thoroughly insulated
from their supporting elements, and
as thoroughly isolated from all sur-
rounding objects as possible. The
dimensions and the general instruc-
tions for the erection of an antenna
of this type are now quite generally
known. The outer ends of the an-
tenna should not come closer than
twenty feet from the sides of the
building which supports them. If
masts are used to raise the whole
system above the level of the roof,
so much the better. In any event,
it is safe to figure on permitting the
antenna to come no nearer than
twenty feet from the roof or any
grounded object over which it must
pass, such as barns, trees (especial-
ly in the summer, when the i1oliage
is heavy), tin roofs, ete. If moving
the antenna to one side or the other
a slight amount will avoid the neces-
sity of having it pass over some ob-
ject, it is desirable to do so. There
is a theoretical difference in its per-
formance, but it will be so much bet-
ter than the ordinary type of an-
tenna that you will never miss the
:light loss which the change will
produce.

An antenna of this variety is
quite directional. The directional
properties of such a system has con-
fused a number of old timers who
have it fairly well rooted in their
minds that an inverted L antenna
will receive best in the direction
opposite the free end. They can-
not understand, if that is true—and
it is—why the use of the doublet
should bring in signals best in the
direction at right angles to the flat-
top portion of the antenna. But a
doublet of this variety, whether it
is a tuned or untuned, will receive
best in just that manner. In other
words, if you want to receive from
stations in Australia and in Europe,
consulting a mercatorial map or
looking at a globe will indicate that
the direction from almost any por-
tion of the United States will put
Australia to the southwest and
Europe to the northeast. The best
direction for the running of the an-
tenna is, therefore, southeast and

northwest, or at right angles to a
line drawn on a globe from Aus-
tralia to Europe.

Unilateral Directional Antenna

Where it is desirable to receive
from a single direction, we can gen-
erally rely upon the unilateral direc-|
tional properties of the inverted L|
type antenna, but the modern ver-|
sion is provided with a suitable]
transmission-line lead.

transposed
The lead is, of course, taken from
the end of the flat-top from whichI
we wish to receive. For instance, if |
we wish to receive from Europe, our |
flat-top should run in a general
northeast and southwesterly direc- |
tion, with the transposed transmis-l
ston line lead taken from the north-
easterly end. In general, the same
precautions regarding the insulation
and the isolation of the antenna it-
self should be followed as have been
outlined as a guide in the erection
of the directional doublet.

Some confusion exists concerning
the method of applying the trans-
posed transmission line lead to the
ordinary inverted L type of antenna.
It is easy enough to understand the
connections when such a symmetri-|
cal system as the horizontal doublet
is used, but the method of using the
two wires with a single wire in the
flat-top part of the system could
cause mystification. As shown in
Fig. 1, the antenna end of the sec-
ond wire in the transposed trans-
mission line lead goes nowhere—that
is, it goes nowhere electrically.
Physically, it is terminated at the
opposite end of the antenna insulator,
which is also the terminal for the|
lead-in end of the flat-top. Of
course, another insulator is used to|
break the path from the second lead'
to the supporting element.

It is but natural that a rather
long flat-top and its down lead, is
balanced by nothing but the down
lead itself. The system is partially
unbalanced, but the greater part of
the effect of this unsymmetrical con-
dition is reduced by the simple
process of placing a suitable resist-
ance in each of the base positions
of the two wires which go to make
up the transposed transmission line
lead-in, as shown in Fig. 1. In this
connection, it will be found that the
value of the resistance for optimum
results on given frequencies will
vary. It is a simple matter to incor-
porate a suitable resistor mount in
each lead and make the necessary
changes by having a suitable supply
of fixed resistors on hand. Precision
wire-wound resistors are not re-
quired for this purpose, and the
range of resistance required is from
two hundred to about one thousand
ohms., Steps of one hundred ohms
are usually sufficiently accurate for
all practical purposes.

In many instances it will be found
that there will be plenty of signal,

SHORT WAVE RADIO
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|especially if the length and the
| height of the flat-top portion of the

antenna system are great, so that
adjustment of the resistance in
series with the coupling coil is un-
necessary. This is particularly true
when it is possible to adjust the
coupling between the transposed
transmission line lead-in and the
tuned circuit of the receiver to
which it is coupled. In such cases,
the value of the resistors which seem
to function satisfactorily is in the
neighborhood of 400 ohms. A very
simple method of coupling a trans-
posed lead to any sort of receiver,
other than those in which the an-
tenna coil is in a shielded can, has
been treated in this series previously.

Many modern receivers are SO
thoroughly shielded that the use of
any special coupling device is out
of the question. While it is impos-
sible to say what degree of satis-
faction is to be derived from using
receivers of this nature, it may be
said with certainty that, while one
such receiver may work better than
another under identical operating
conditions, it is positive that even
with the poorest performer there
will be a noticeable improvement in
the ratio of desired signal to back-
ground noise if the following pre-
cautions are taken. It is possible,
however, in some few instances, in
territories which are particularly
free from the noises which are pro-
duced by man-made static, and
where the ground is especially good,
that the advantages gained by the
systems we are considering are less
evident.

In any event, the changes neces-
sary for trying the system are very
simple.

The third fundamental type of an-
tenna is one which is recommended
for use in areas where the space
available will not admit of the use
of the horizontal doublet and where
reception from all directions is de-
sired. The mechanical details for
such a system are given in the draw-
ing, Fig. 2. The length of a flat-
top of this nature does not need to
be as great as the length of a single
wire for picking up the the same

purposes, especially where it is de-
sirable to receive a fairly depend-
able signal from given stations at
almost any hour, the flat tops for
any of the three systems described
should not be less than thirty-five
feet in length.

Conclusions

1—_Noise-free reception on short
waves is possible and economical.

9__Transmission lines for broadcast
and short waves are simple and in-
expensive, but differ in form.

8__There are three general types of
antennas best suited for short
waves.

4— Stranded, insulated copper wire
is better for antennas and trans-
mission lines than solid copper or
stranded alloys, such as phosphor

bronze.

signal voltage, but, for all practical
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Short Wave World-Wide
RADIO TOUR

Hollanders en route to church on a Sunday morning.
(Keystone View)

Natives in Bogota cheer a victory of Colombian
aviators over Peruvian airmen. (Acme)

o vl i Sondllls s oot rid

A German band serenades Hitler on his birthday.
(Keystone View)

Thieves' Market in Bombay, India. No questions
asked as to the origin of the goods. (Keystone View)

Throw out old, worn-out radio tubes...re-tube with new
Cunninghams or RCA Radiotrons —and start traveling!

Cunningham Radio Tubes or RCA
Radiotrons. Don’t be held back by
worn "‘stick-in-the-mud” tubes. Start
a world cruise tonight with the world’s
finest radio tubes — the o7/y tubes guar-
anteed by RCA. Cunningham Radio
Tubes and RCA Radiotrons come to
you today with five great new im-
provements undreamed of when most
people bought their tubes.

To make your world-wide radio
tour more thrilling, we'll send you a
large 4-color “Radio Tours” folder
with 2 map of the world showing all
short wave stations, their kilocycles,
call letters and the actual times when
the best broadcasts are put on.

Get this exciting “Short Wave
World-Wide RadioTours" folder from
your dealer or send 10c in stamps to
cover handling and mailing, to RCA
Radiotron Company,
Camden, New Jersey.

ET the most out of that short-wave
G set of yours . .. you don't have to
be held down to a few stations...a
turn of the dial and you're traveling
around the world!

Land in London for a dinner dance
... hop over to Australia ... or tour
South America, hear tangoes from the
Argentine, thumbas from Buenos Aires
... hear Hitler speaking in Germany
... Mussolini re-
ceiving the Fas-
cist saluteinRome
...the whole
world isyoursand
here’sallyouneed
to start tonight
on a world-wide
radio tour: agood
short wave radio
set with a good
antenna system—
plus a new set of

) Qunningham &g
@ Radiotron @;

Here's Where I Start a World-Wide Cruise via Short Wave Radio! +FADIC STATIS s

v

Please send me your 4-color illus-  Ngme | %.,%""WQRLD |
crated folder '"Short Wave, World- R i g Z20t

Lot Do e P enmny (|
WideRadio Tours”’.Ienclose10cin AGDress ..o ’<w:,‘@ i S |
stamps for postage and handling. (Coxpon mustbesenttoRCA Radiotron Co., Camden, N. J.) g

i
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atfast!

¥ "A TRULY
PORTABLE
2 TUBE RECEIVER

COMPLETE KIT OF PARTS

Here is a compact, light weight, portable,
short wave receiver of real efficiencyl It is
entirely self-contained, including batteries
and requires no outside accessories except
earphones and 10 ft. aerial wire. Uses
415 V. "C" battery for filament supply and
a single 45 V. "'B" battery for plate supply.
Size overall 9" x 5" x 614",

Complete kit of parts
including easy to fol-

G o %
low wiring diagrams . ﬁ JETE )
less coils, tubes and pheiealy, ¢ LR D '
batteries $984 ol Y - b i <l
Set of batteries $185 e g |

for above =t
i! o f

2 Lafayette
No. 30 tubes

5718

LOOK AT THESE BARGAINS

R C A—Victor Speaker

Equipped with channel se-
lection switch and volume
control. 2-toned walnut
panel. Oramental 9ri||e.185
Plenty of volume. —

Variable Air Condenser

Precision built; suited for

W. work. 26 plates;
max. cap. 500 mmf. No
“skidding"’.

Clockwise 14_5

rotation 180°

Western Electric Headphones

One of the finest, very sen-
sitive, adjustable, padded
headband. Concealed ter-
minals. 2000 ohms 395

D. C. resistance

BIG FREE CATALOG

We cany the world's largest stock of re-
placement parts for every known rodio set.
Buy from this great catalog which lists every-
thing in radio. Big special section on Short-
wave equipment, receiv-
ers, kits, coils, converters,
condensers, antenna sys-
tems, etc., by the foremost
manufacturers — always
at the lowest wholesale

NOTE :-- Mail orders
filled from New York
Office o-ly!

r
r : R
| WHOLESALE RADIO SERVICE CO |
100 Sixth Avenue, Dept. S. W. R.-14 l
| New York, N. Y, e H
: Send me your new free catalog No. 55. l
§ Name .. .. ittt iieiiinnennnsrrrnaranns l
I Address. .. ......cuiinnrneirireranrarenes |
. |
§ City, State

WHOLESALE RADIO SERVICE 0

100 Sixth Avenue,New York,NY.
New Branch '
219 Central Avenue,Newark,N.J.
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Graphite Anode Transmitting Tubes

(Continued from page T)

reinforced against excessive warp-
age. A minimum of supporting
metal is highly desirable from the
standpoint of less occluded gases to
be cleaned up during bombardment
and exhaust.

Since the graphite anode has been
previously purified, it gives off little
or no foreign matter during bom-
bardment. The mass is heated to in-
candescence or hotter than it will
ever get in actual use, assuring the
expulsion of occluded gases and
water vapor residing in its pores.
The volatilization point of pure
graphite is too high to be attained
in production bombardment, so that
there is no sputtering or spattering
of conducting particles about the
tube, as is frequently the case with
metal.  When cooled, the graphite
mass acts as a getter, having great
affinity for whatever gases may still
remain in the evacuated tube.

Mechanically, the graphite anode
is stronger than the usual metal

plates. It is rigidly mounted and
supported in place by means of
screws, nuts and rods. With the

roughest handling, the glass and
metal parts will break before the
graphite anode. The contact re-
sistance  between this one-piece
anode and adjacent metal is prac-
tically zero, because of the low con-
tact resistance of pure graphite.

In operation, the advantages of
the graphite anode immediately be-
come obvious. The outstanding fea-
ture i3, of course, the realization
of that perfect black body as a heat
radiator. The graphite anode offers
20 per cent greater heat dissipation
than the usual metal plate.  The
¢lass bulb may run hotter, because
the heat is radiated by the anode to
the surrounding glass envelope; but
the latter can withstand the heat
since its function is to impart that
heat to the surrounding air. The
¢raphite anode never attains the in-
candescent state, as contrasted with
glowing molybdenum plates even
under normal operating conditions.

Due to the exceptional heat dissi-
pation, graphite anode tubes are ca-
pable of handling higher outputs for
a given rating. If desired, the tubes
may be made smaller and provided
with more compact glass envelopes.
If operated at the indicated rating,
the tubes are under comparatively
little strain and can function satis-
factorily for long periods. Long life
is anticipated for these tubes, be-
cause (1) the tubes can be proc-
essed and aged more critically than
is common practice with metallic
plate tubes; (2) the tubes can be
made “harder,” or more highly evac-
uated, because of the getter action
of the graphite; and (3) with harder
tubes the positive ion bombardment
of the filament is reduced to a mini-
mum, which means that the thorium
in thoriated filaments is consumed

at a far slower rate, resulting in
longer filament life.

The operation of the graphite
anode at a lower temperature than
is the case in tubes heretofore avail-
able prevents primary and secondary
emission from the grid, because this
element is not heated excessively.

The non-warping characteristic of
the graphite anode is of consider-
able interest to the short-wave en-
thusiast, engineer, and operator.
With the precisely controlled fre-
quencies in present-day short-wave
amateur and commercial communica-
tions, the matter of precisely sta-
bilized tube characteristics is of
prime importance. The precision is
even more marked in the ultra-short-
wave band, for which the graphite
anode tube appears particularly well
adapted.

Reports from the field indicate the
realization of the several outstand-
ing advantages anticipated for the
graphite anode tube, not only in
theoretical speculation, but also in
laboratory tests on our experimental
tubes. Indeed, the results are suffi-
ciently encouraging to encourage us
to essay other elements of graphite
in transmitting tubes, replacing still
more metal. It is difficult to predict
just what may be the further gain
by introducing more graphite com-
ponents, but it is safe to state em-
phatically that the graphite anode at
least is here to stay.

=

High Gain A. F. Amplifier

(Continued from page 6)

TABLE II
Tube Grid- Bias Sereen Peak-Output  Distortion
Type Vol Volts Valtst Per Cent
37 —22.5 . 0.7
56 —16.5 .. 255 1.1
57 — 3.5 75 300 1.0
57 — 3.5 75 350* 2.5*
77 — 3.5 70 293 1.5
I% The peak-output voltage is that measured between
lates, 5
" IFur the 350-valt output condition in the above table,
the input 1o the 57 tubes is sufficient to cause some

2rid current.

In cases where the grid leak of the
power tubes is limited to 100,000
ohms, the maximum output of two
57’s in push-pull with plate load of
250,000 ohms is 315 volts peak with
distortion of 1.8 per cent. Screen
voltage of 75 volts is used. The
input signal is that which will just
start grid current.

Thus, if it is desired to operate
two 845’s in push-pull with a plate
voltage of 1000 volts and grid vol-
tage of 155 volts to provide approxi-
mately 45 watts of power, very satis-
factory results would be obtained
by using a pre-amplifier stage of
two 57’s in push-pull with a plate-
supply voltage of 500 volts and a
control-grid voltage of 3.5 wvolts.
Where an amplifier is to be used in
conjunction with low voltage inputs,
the high gain of the 57 is a distinct
advantage.——KECA Radiotron Co.
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than the r.f. coils, or the oscillator
tuning condenser may have a smaller
capacity than the other condensers.
In any case, the point is that the
difference frequency 1is 456 k.c.,
which is so far beyvond audibility
that a beat cannot be heard. To ob-
tain the beat therefore, connect a
small external condenser across the
oscillator tuning condenser and ad-
just it until a beat is heard. The
only reason we want a beat is to be
sure that the oscillator is oscillating.
We could tell, of course, by means of
a wavemeter; but not all experi-
menters are gifted with such equip-
ment.

If we find that a beat is heard.
then remove any of the auxiliary
equipment used in the oscillator cir-
cuit and proceed; but, on the other
hand, if you find that vou cannot get
a beat, then reverse the connections
of the plate or grid coil in the oscil-
lator circuit; check the coupling sys-
tem between the oscillator and first
detector; check all voltages and cur-
rents; be sure that there are no
shorted turns on the oscillator coil;
and, finally, watch those high-resis-
tance joints. Oscillator circuits are
fairly well understood, so that no
trouble should be experienced on
that score.

With the r.f., first-detector, and
oscillator functioning normally, our
next job is to line up the i.f.’s. It is
well to point out at the outset that
it is absolutely necessary that an os-
cillator be used here; you can’t get
by successfully without one. To ad-
just the i.f. stages, remove the r.f.
and oscillator tubes from their sock-
ets, and insert the two i.f. and the
second detector tubes in their sock-
ets. Change the connection of the
phones from the plate circuit of the
first detector to the plate circuit of
the second detector.

The external oscillator should, of
course, be capable of generating a
reasonably strong signal at 456 k.c.,
our intermediate frequency. One
side of the oscillator output should
be .grounded and the other side con-
nected to the control grid of the
first-detector tube. Set the oscilla-
tor to 456 k.c. and listen. Adjust the
.trimmers of the i.f. transformers
“until the oscillator is fairly strong,
and then disconnect the lead from
the oscillator to the control grid.
The signal should disappear entirely.
If the signal does not disappear, then
"the i.f. stages are picking up the os-
cillator externally. The remedy is
to completely shield the oscillator
proper and its ‘“hot” lead going to
the control grid of the first detector.
Ground the shield. After the signal
can be made to disappear entirely,
reconnect the hot lead to the grid
and tune the i.f. trimmers very care-
fully for maximum response.

It’s a good idea to connect a mil-
liammeter in the plate circuit. of the
second detector in series with the

Problems in S. W. Super Design

(Continued from page 17)

phones; watch the meter as well as
listen. If the second detector is of
the power type, the meter reading
will inerease with signal strength; in
this case a 0—10 ma. meter will do
the trick. If the second detector is
of the grid-leak — grid-condenser
tvpe, then use a 0—1 ma. meter; in
this case, the meter reading will de-
crease with increasing s1gnal
strength. The advantage of using a
meter is that its indications of va-
riations are more accurate than
those of the human ear, and a better
adjustment is possible. The phones
are desirable because the usual ex-
perimenter feels better when he’s lis-
tening.

After the i.f.s are lined up, we
must go back to the oscillator again;:
for we haven’t adjusted its tuning
condenser so that the difference fre-
quency is 456 ke. We know that the
i.f. stages are all right, and we know
that the r.f. stages are tuned prop-

erly; but we know nothing about
the oscillator, except that it is oscil-
lating.

Insert the r.f., first detector. and
oscillator tubes in their respective
sockets and, keeping the phones and
the meter—if one is used—in the
second-detector plate circuit, tune in
the signal. Of course, if the oscil-
lator tuning condenser is too far off.
you will not hear it; but by carefully
adjusting the trimmer, tuning the
set after each small adjustment until
maximum response is again ob-
tained, you can tune in a signal. Re-
member, whether the plate milliam-
meter in the second-detector circuit
increases or decreases depends upon
the type of circuit used, as discussed
previously.

When these adjustments are com-
pleted, the entire procedure should
be gone over once again to insure ac-
curacy, as sometimes a change in
one circuit may affect the adjust-
ment of another, allied circuit.

Perhaps it would be best to sum-
marize the procedure outlined above
for convenience.

(1) Line up the r.f. and first-detec-
tor tuning circuits;

(2) Be sure that the oscillator is
working. Test by the beat
method;

(3) Line up the i.f. stages using an
external oscillator;

(4) Adjust the oscillator tuning
condenser for maximum output
response.

We will not discuss the audio end
of the set, as audio amplifiers are
so well understood that any brief
discussion could only be a repetition
of already published material.

When the adjustments are com-
pleted, there should be no squeals,
howls or other internal disturbances
to mar reception. But what if there
are squeals and howls? What to do
then?

The answer to that question is
simple. With squeals and howls

IMPROVE
Your Radio with

HAMMARLUND
PARTS

XPERIENCED builders don't
have to be told that radio effi-
ciency can be only as good as the
parts used.
That 1s why Hanmmmarlund parts have
heen first choice of experts smce the

beginning of broadcasting. They per-
form better and cost less in the long
run.

Mail coupon for

General Catalog “34.”

S-w CONDENSERS

Special designs for

receiving, transmit-
ting. band - spread
tuning, balancing.
All types for short-
wave, ultra  short.
wave and broadcast
work. Built  with
watch-like precision.

COIL FORMS
& SOCKETS

Sockets have Isolantite
base and perfect spring
contacts, for 4, 5 and 6
prongs. Isolantite Coil
Forms for Short and Ul-
tra  Short Waves. No
drilling. 4, 5 and 6
prongs.

R-F CHOKES

Compact. Low
loss.  All types
for short-wave,
ultra short.
wave and
broadcast  re-
ceivers and
transmitters,
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PRODUCTS
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HAMMARLUND MANUFACTURING CO.

424.438 W, 33rd St.. New York, N. Y.
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Lere for details of COMET “‘PRO™ 8§ to 550 meter re-
ceiver with Crystal Filter and Automatic Volume Control.
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ANTENNA SYSTEMS

Cut Out All Noise
on the SHORT WAVE
and BROADCAST Bands

WILLIAM F. BUHL
600 Bergen St., Newark, N. J.

Mr, Aethue Ho [ yneh, August 4th, 1933
Lynch My ufucturing Co. Ine.,

Al Viesay Streact

New York City

Dear Mr, Lynch:

1 am st wniting o few linea to tell you of tt
success of the installution of your doublet antenan
eystem which I installed a few months ago, m con
Junctan with 1 oshort wave reeciver.,

As the location of this instillution was on bl
way, ubon which 8 continuous stream of sutomobiles
was passing in addition to street cars, the nter-
ference encountered was terrific, and at most times
short wave reception was an impossibility
further ndd that not only were there strect ear iy
in frant of this locrticn, but also on each sidv, urd
it was lurate-d (lose to the business district. Tt wis
tpmesmbls e run ne untenna at right angles to ¢l
BOUTC *laech i rnerully recognised as thi- bu-at
mterferense ol r. Then it was ilsonded to
natull the 1yncl, Avtennin System.  The results
recosed alter ity imstallation were more thir wetis
Inctory, and it was worth far more than its purchis
Now, a program may be listened to witl

price.
ense
Assuring {ou that [ am fully eatisfied, [ am
ours very truly.
(Signed) WirLiaw F. Bun:

AT ALL LYNCH JOBBERS AND DEALERS

H# your Jobber, Dealer or Serviceman can-
not supply you, order direct from us. Sent
postpaid, with Irstruction Booklet

present, you could not adjust the set
to maximum sensitivity., Each indi-
vidual squeal and howl must be
eliminated one at a time: and the
proper time is when making indi-
vidual adjustments of the set. For
Instance, when adjusting the Ii.f.
stages, be sure that when peak sensi-
tivity is reached, none of the i.f.
amplifiers is oscillating. Many men,
when reaching maximum response,
find a persistent oscillation. They
serenely “put salt on the bird’s
tail” by detuning one of the trans-
formers. Why throw away sensitiv-
ity ? Eliminate the oscillation by re-
versing either the primary or sec-
ondary, or both, leads of one of the
transformers; place i.f. filters in the
plate circuit of each i.f. stage; shield
the transformers or leads or tubes;
or do all of these things. But don’t
leave the i.f. stages without elimi-
nating the oscillation.

Another thing. Nearly all s.w.
supers are equipped with a second

Quartz Crystals

ECAUSE of the publicity that
has been given certain super-

COMPLETE KIT $6.00

Free Descriptive Felder Upon Reguese

LYNCH MANUFACTURING CO.Inc,
51 Vesey Street, NewYork, N-Y'
AMakers of Famous Lynch Resisbors

A short-wave receiver that satlsties the critical
ear of Captain . L. Hall must be a darned good
set-—and that set Is the POSTAL INTERNA-
TIONAL.

The International is a specially designed pro-
fessional custom built a.c. operated or battery
superheterodyne that Ineets the exacting de-
mands of the most advanced short-wave en-
thusiasts, Consistent foreign reception is an
every-day occurrence with the International, not
merely an occasional accident.

The new drawer coils mnake wave changing quick
and easy. Regular tuning or band-spreading is
instantly available with the same colls by simply
ulling them out or pushing themn in a half inch.
‘our unlts cover the entire short-wave channels
from 15 to 200 meters. Accurate single dial

tuning.
EFFICIENT CIRCUIT

Circuit uses a 58 tuned r.f. preselector stage, 58
electron-coupled oscillator, 57 first detector, two
58 1.f. amplitiers—57 second detector, 58 electron-
coupled audio beat oscillator for c¢.w. reception,
2A5 output tube and 280 rectifier. (THE T R.F.
AMPLIFIER STAGE IS A FEATURE HITHER-
TO FOUND IN SETS COSTING TWO OR
THRER TIMES AS MUCH)

No straining your ears to hear forelgn broadcast
stationg with the Postal International! This set
drags them in with a volume that you never heard
before. Why be satisfed with a converter or a
weak set when the Postal International costs so
little? Sold direct from laboratory to you.

FREE CIRCULAR

Do not hesitate, write now for complete
details and special price offer to Short
Wave Radio readers. Just say ““I’m in-
terested,”” and in a day or two you will
receive a pamphlet describing the IPostal
International, as used by Capt. H. L. Hall.
There isn’t any obligation whatsoever.

- _ 135 H. LIBERTY ST.
Postal Radio xew vork, N Y.
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heterodynes using quartz crystal
filters in their intermediate-fre-
quency amplifier circuits, many

short-wave broadcast listeners have

| obtained an erroneous idea as to the
purpose of this novel arrangement.
l.et us get this business straight-
ened out and prevent further con-
fusion.

Idea Is Old

The idea of using a quartz crystal
to sharpen the selectivity of a tuning
circuit was suggested more than 10
vears ago, but because of the high
cost of satisfactory crystals and the
fact that simpler circuit combina-
tions were quite satisfactory for
current conditions, the scheme never
achieved any widespread use. Credit
for the present application of the
idea must be given to James J.
Lamb, technical editor of QST. The
congestion in the amateur transmit-
ting channels was becoming so great
that super-selective receivers were
becoming a necessity. Mr. Lamb de-
signed a remarkable short-wave su-
perheterodyvne, using a crystal filter,
which possesses such enormous se-
lectivity (expressed in cycles rather
than in kilocycles), that it became
known popularly as the “single sig-
nal” receiver. This set clearly
separates amateur telegraph signals
that in ordinary receivers are merely
a hopeless jumble of noise. In some
of the superheterodynes using the
single signal principle, the selec-
tivity is hundreds of times greater
than in the best previous types of
short-wave receivers.

The very needlepoint selectivity
that makes these single signal supers
so valuable for amateur telegraph
reception is just what makes them
undesirable for broadecast reception.
LThe exceedingly sharp cut-off effect

oscillator for c.w. reception. Of
course, this same oscillator may also
be used to locate carriers of phone
stations. The important thing about
this oscillator is that it must not dis-
turb the adjustment of the set when
turned on or off. For this reason, this
oscillator is so connected that its
output feeds into the i.f. stages,
preferably the second. This oscilla-
tor should be thoroughly shielded,
and only a small voltage removed and
fed to the amplifier. In this manner,
the effect of the oscillator will be nil.

Bear in mind that 456 ke. is small
compared to 20,000 ke. (correspond-
Ing to 15 meters). We all know the
trouble in getting broadcast supers
to work, so imagine the trouble get-
ting a super to work at 20,000 ke.

The usual precautions for s.w.
work holds: shield all parts; make
the leads as short as humanly pos-
sible; take your time when adjust-
ing it; and last but not least, keep
vour shirt on when tuning it.

in S. W. Supers

on an ordinary voice or music sig-
nal removes most of the side-bands
and renders the transmission wholly
unintelligible. The selectivity effect
may be broadened out to a point
that will permit intelligible recep-
tion of at least voice, the frequency
range of which is less extended than
that of music, but interference on

the short-wave broadcast channels

has by no means reached the same
point that it has on the crowded
amateur bands and extreme selec-
tivity of this kind is neither desir-
able nor necessary, at least at the
present time.

To sum things up, it can be said
that the single signal receiver is
primarily an amateur communica-
tion receiver. The listener who is'
interested mostly in foreign short-
wave broadcast reception need not
concern himself about its complex
technicalities.

Used in Stenode

As a matter of fact, the late la-
mented Stenode receiver, which was
given considerable attention in
American radio publications about
three years ago, was a superhetero-
dyne using a crystal filter in much
the same manner that the present
amateur single signal outfits do. Of
course, the great selectivity provided
by the crystal filter in the i.f. am-
plifier lopped off a good deal of the

high-frequency portion of the re-|

ceived signal. To compensate for
this loss, the set employed a special
audio amplifier which emphasized
the high frequencies and which thus
tended to restore a natural balance
to the final music as reproduced by
the loud speaker. Most American
radio engineers who heard the set
in operation were not greatly im-
pressed by the tone quality, although
admittedly the r.f. selectivity was
of a very high order.

SHORT WAVE RADIO



New Raytheon RK-18

Transmitting Tube

The new Raytheon RKI18 is an
oscillator-amplifier tube designed
particularly for use in the amateur
high-frequency bands. It is intended
for use in Class B modulator service
also.

The RK-18 provides r.f. power
output and Class B modulator per-
formance which cannot be secured
from the 210, although it requires

NEW SENSATIONAL OFFER

*RADIO

PAY FOR TRAINING
'AFTER YOU GRADUATE

,_LI_EBJJ S

45 Vesey Street, New York City

New York Headquarters for Short Wave and
Experimental Apparatus

NATIONAL FB-7A

$ 3 4.20

FBXA $47.70 only 750 volts for normal operation.
Al coil ranges | Having capacities lower than the
' 210, it is more suitable for use on the
eac,h $6.00 ten- and five-meter bands.
SW-3 Alll | The plate connection is made at
models $17.78 the top of the bulb and the grid and
All band spread and short wave coil filament connections through the

ranges $3.00

We carry a complete stock of National parts.

The New HAMMARLUND “PRO”

with crystal filter (less tubes) 3111'72
with automatic volume control §y9.86 cxira : o

usual prongs on a standard four-
prong Isolantite base. The maximum
diameter is 21/16” and maximum
overall length 815",

bw»‘_f

To a few honest fellows T am offering an

We carry complete stock of Hammarlund opportunity to get a training and pay for
parts. it after they graduate 11331 easy monthly
o= payments, You get Free Employment Ser-
» Navy Type vice for life. And if you need part-time
- ) I work while at school to help pay expenses
. Telegraph we'll help you get it. Coyne is 33 years;
; K old. Coyne Training is tested—You can
oA ey find out everything absolutely free. Just
List $3.60. Navy knob—'" Tung: SI 25 mail the Coupon for My Big Free Book.
sten contacts. While they last...... . d- .
With regular knob .. ..ooiiiiiieiieeln 1.10 JObs lea lng to salarles o‘
Practice key on wood base ... 75

I.LYNCH short wave antenna kit......

$50 a Week and Up

kremrn mail.

The Radio Amateur has found it convenient
to shop at LEEDS. Only quality mer-
chandise at wholesale prices.

We do not publish a catalog; quotations
on all sho.rt wave equipment furnished by

Jobs as Designer, Inspector and Tester—
as Radio Salesman and in Service and In-
stallation—as Operator or Manager of a
Broadcasting Station—as Wireless Opera-
tor on a Ship or Airplane, as a Talking
Picture or Sound Expert—Hundreds of

) Opportunities for fascinating Big Pay
Jobs!
’ L ] L ]
: 10 Weeks’ Shop Trainin
600 questions and answers i AT COYNE ,NongAGog

covering all radio
operator license
examinations

This new edition of Nilson
Hornung’s well-known book

and
will

B

We don’t teach you from books. We teach
you by Actual Work on a great outlay of
Radio, Broadcasting, Television. Talking
Picture and Code equipment. And because
we cut out useless theory, you get a prace
tical training in 10 weeks.

TELEVISION

help you pass examinations and :

to Lnow your stuff better in any i ls Now Here!

field of practical radio. Brought The new RK-18 (left), compared with g

completely up to date. Enlarged And Television is already here! Soon there

to

also police, acronautical and other

cover more amateur work;

a 58,

Operating Data and Characteristics

will be a demand for Television Experts!
The man who gets in on the ground floor

radio Filament of Television can have dozens of opportu-
Voltage 7.5 volts niticés in this new field! ILearn gelevision
’ Filament at Coyne on the very latest Television

Recen tly Published Current 1.40 amperes equipment.

1933 Fifth Edition

Nil d H . gridll%ias Volt. — —40 volts - »
ilson an ornung’s mplification A B F Id
1so 2 Factor 18 18 . lg Ie
Plate Resistance 6.300 6.000 ohms Talking Pictures, and Public Address Sys.
RADIO OPERATING Mutual tems offer golden opportunities to the
Conductance 2,850 3.000 ohms Trained Radio Man. Learn at Coyne on
UESTIONS 8 ANSWERS Plate Current 34 36 ma. actual Talking Picture and Sound Repro-
Q Load Resistance 9,300 13,500 ohrms duction equipment.
Undistorted
389 pages, 5% x 8, Illustrated, S2.50 |  Pr Ouput 54 8.5 watts Get the Facts
ass ''B"" Service . . . N
TVERY question 1is typleal of those you meet on ex- Plate Voltage 750 nominal 1.000 maximum Don’t spend your life slaving away in some
L aminations; answers are complete, illustrated, and Grid Bias Volt 40 "50 volts dull, hopeless job! Don’t be satisfied to
ive the information essential to meet every situation. Load Resist.* : 2 500 3.000 oh Work for a mere $20 or $30 a week. Let
“or amateurs, sho‘rt \';'n.ve tants, lmein l\vhu :;l;engrepagiel}g };g?ver SSJSp.ut ' 3 ohms me show you how to make Real Money in
ons or technica JOS ons. 5 H @ §
232,"-"&2‘;‘:"&“&3}?&%‘ 1 have read on thlo subject,” “One (2 tubes) 55 70 watts Radio—thefastest-growing, biggest money-
of the best on preparing for an operator's license that I Plate Dissipa- making game on earth! Get my big Free
have seen,” “‘Wouldn't take $5.00 for it now." etc. tion per tube 25 35 watts book and all details of my pay after grad-
Max. Plate Cur- uation offer. Mail the coupon today.
. rent (peak) 210 220 ma. mm—— |
See it on approval—Send the coupon Max. Eg. AC 64 RS 70 rms. H. C. LEWIS, President

| McGRAW-HILL ON-APPROVAL COUPON | | Class “C" Service 500 S. Paulina St.. Dept. 14-5K. Chicago, fII.
McGRAW-HILL BOOK CO | Plate Voltage 750 max. mod. 900 unmod.
| 336 West 42nd Street, New York City Grid Bias Volt.  -150 —150 volts Dear Mr. Lewls:
h C o . : . | DC Plat Send me your big Free Book; details of your Free
| Sond me Nilson nnd Hornung's Rudio Operuting, Questions | c ate 85 Employment Service; and tell me all about your spe-
v n nation o al, L 4 ce.
| e red 2180, plue Tow ?:u'lll':;lpxnstnge(orlrghlrn.hook postpaid. G .d“i"e“lg 85 ma. cial offer of allowing me to pay for training on easy
' (Wo pay postage on orders nccompunied by remittance.) I rIl{e l::' o 15.000 15.000 oh monthly terms after graduation.
| sistol X , ohms
2:::3 .................................................... I RF Grid Current S axy 5 amps. Na/n'l«e -------
l b ress I L. (max.)
| Citwand State Plate Dissipa- AdATCSS o
POBILION .+ v v v ettt it e e e e tion (per tube) 35 40 watts .
| Nameof Compamn. o SWR-12-33 Watts Output 30 35 watt; City Stat
i ooks sent on approval in U, 8. and Canada only) | 8 pu . 35 watts | ] VOl e ate................

for

JANUARY, 1934

Class " A" Service
Plate Voltage

750 nominal

1.000 maxinium

*For two tubes, multiply by four.

Talking Pictures

Radio Division, Coyne Electrical School
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NewHighAccuracy

ina CommercialOscillator

NEW  Improvement in the Bernard Test

Oscillator  for Intermediate, broadeast and

short-wave frequencies results in an aceuracy
of 1%! And the dial scale 1s direct reading!
The fundamental is 135 to 380 lke. with 1 ke
separation on the seale from 135 t 140; 2 ke..
trom 140 to 180, and 5 ke from 180 to 380 ke.
ALl the other popular  intermediate  frequencies
are registered on the seale, including 400, 450,
436 and 465 ke. The broadeast hand has divisions
10 ke. apart from S40 to Sou ke, and 200 ke
apart from 800 to 1560 ke, By harmonies, lining-
up of short-wave sets can he performed. The
oscillator works on a.c.. «Le. or batterles and is
only 5 x 5 x 3 inches (3 times size of illustra-
tion). Send  $7.50 and order Cat. 30. Sent
express  colleet (Shipping weight 5 1bs.). Price
includes tube.

‘“The Inductance Authority"’

Wind solenoids for any radio frequency—from
the fringe of audio to ultra frequencies—without
any  computation whatever UThe Induetance Au-
thority,”” by Edward M. Shiepe, consists of com-

plete curve-shects for direet reading of numbers
of turns for all popular form diameters and wire
sizes.  Accuracy 17,  Send $2.00 for Cat. IA
(postpaid).

HERMAN BERNARD
135-S Liberty St., New York, N. Y.

The <“Hg-7"°

“The International Messenger™’

Designed and produced by men who are special-
ists in their fields, this strictly short-wave
receiver is the last word in short-wave per-
formance.

It is designed for those who want quality re-
production. A local oscillator for e.w. reception
may be secured at slight additional cost.

May be obtained completely wired or in kit form.
Either way, the receiver is complete with tubes
and speaker—there is nothing additional to buy.
Act now before inevitable price increases result.

The ““Hg-7"" in complete kit form $57.50
The “Hg-7" completely wired ... $72.50

MERCURY RADIO CO.
18 West Broadway, New York,N.Y.

MERCURY RADIO CO.
48 West Brondway, New York, N. Y.

Gentlemen:
Please send me complete data about the **Hg-7"’

City..oovviiiiiniien e, State.......00vnn 1-34
i T e e o R W
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Replacing Obsolete Modulated Oscillators

(Continued from page 25)

even the 20 attained in a really good
ghort-wave receiver r.f. stage, but it
is adequate for the job. And if the
24 runs at 250 volts on the plate, we
are o.k.; 180 volts is frequently
enough, and to spare.

The oscillator condenser, like that
of the old 1929 model shown in Part
I, is solidly grounded on the front
panel, via its mounting bushing. It
should not be grounded elsewhere,
other supports being of an insulating
nature. The mechanical arrange-
ment may be as shown in Part I, or
this may be modified in various
ways, one of which is suggested in
IFigure 5. The main idea is always
to provide quite short paths and to
avoid loops which look as if they
might tune to five meters and/or
be coupled to the tuned coil, or
rather loop. As an illustration of
what is meant, an oscillator arranged
as shown in Figure 6 showed a bad
“jump” at five meters when tuned
back and fourth. The fault was
found to lie in the loop consisting of
the bus B, the filament bypasses C1
and C2, and portions of the tube and
the tuning condenser. When the
loop was turned down horizontally
to decrease coupling with the tuned
coil, the “jump” almost stopped. Re-
built as in Figure 5, it worked quite
well.

Again—the C and B feed leads
have little r.f. voltage on them in-
herently; but what is to prevent
their picking up voltage by induc-
tion? They run near the tuned coil,
and cannot be shielded without in-
ducing bad losses in the shielding.
If they could be led off at right
angles to the plane of the tuned coil,
the coupling would be small. The
usual test of touching the B lead
and watching the plate meter for a
jump is good if—and only if—we
are not being deluded by having an
accidental high-loss capacity between
the B plus lead and chassis acting
as a bypass. This will prevent the
appearance of r.f. voltages (so will
a bypass in the plate supply filter),
but the performance is poor none
the less.

Getting Started

Start by placing a good r.f. choke
in the B plus lead quite close to the
stopping condenser in the tuned coil
and bend it around until you find
the ‘“least coupling” location. Dur-
ing this stage of the proceedings,
use a B plus lead that does not lie
on the chassis and that is from 10
to 20 inches long before reaching
a bypass to chassis. Now, any r.f.
at the “back” end of the choke will
be shown up very nicely by a jump
of the plate-supply meter when the
supposedly cold end of the choke is
touched. (Look out for the d.c. and
don’t touch the chassis with the
other hand.) Having, by means of

neon lamps, finger-touch, and plate-
meter tests established the fact that
the oscillator oscillates well across
the five-meter band, and a comfort-
able distance to both sides, we are
ready to advance from 1924 to 1934
by adding the buffer-stage.

This stage is coupled to the oscil-
lator in the manner made manifest
by the type-diagram, Fig 7, noting
that not all of the coupling gadgets
shown there are well used in all
cases. The proper combinations for
various tube arrays will be shown
in later paragraphs. Whereas the
oscillator circuit was an extreme ex-
ample of the so-called “high C” type
of circuit, we should use a very
low-C circuit in the buffer tank if
this were possible. The tuning ca-
pacity should be, perhaps, a micro-
mike. This is not very practical, for
cne must waste too much time in
clipping sixteenths of an inch from
the coil and every change in the
tube or in the position of a coupling
clip would then demand another coil
rebuilding. Thus, we throw the
ideals clean overboard and use a 25
micromike midget tuning condenser
across a single 134” or 2” turn of
a fairly heavy wire or small copper
tubing, taking care of the tuning-
spread in the dial by using another
“velvet” microdrive dial.

Adjusting the Set

The adjustment is simple to the
last degree. The input eclip is put
on the ‘“plate” side of the coil near
the B plus end, the 24 operated at
90 volts sereen and 180 to 250 volts
plate, then the tank condenser is
turned slowly while plate meter and
neon lamp are watched. If nothing
happens move the input clip a little
closer to the “plate’” end of the coil
and it will shortly happen. The tun-
ing is very sharp. Do not expect
much output; it isn’t needed or
wanted. The amplification in the
buffer is between four, as a maxi-
mum, and less than one, as a mini-
mum. The latter should not hap-
pen, but in most tube combinations
some de-amplification in this stage
is harmless as there is ample “push”
to start with and a de-amplifier is a
perfectly splendid buffer since the
coupling from input to output is
obviously low.

The excitation of the final stage
is a repetition of the above with
the minor difference that we must
adjust for a particular plate current.
For plate modulation this is done
by using ample grid r.f. input and
changing the plate-to-load coupling
until the required plate current ap-
pears. For grid modulation the
coupling to the load is made rather
close, and the r.f. input is carefully
adjusted until the plate current has
the specified value.

When it comes to modulation by
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New Raytheon Tube and New Acratest
Transformers for The Amateur and
Public Address Field

RAYTHEON RK-18
An oscillator-Amplifier designed partic-
ularly for use in the amateur high fre-
quency bands. 1t is intended for use in
Class B modulator service also. Pro-
vides RF power output and class B
modulator performance which cannot be
secured from the 210, although it re-
quires only 7350 volts for normal oper-
ation, Having capacities lower than the
210 it is more suitable for use on the
ten and five meter bands. Standard
four prong Isolantite base. Plate con-
nection is made at the top of the bulb.

Net Price ................... $10.95

_ 'ACRATEST
Filament Transformer
Heavy Duty Filament Trans-

former, Primary 115 v. 60
cycle. Filament windings; 25
volt—10 ampere; 10 volt-—7
ampere; bhoth center - tapped.
Fully enclosed. Size, 414" x
334" x 314”. Cat. No. 8312.
Net Price ............ $3.90
ACRATEST
Filter Choke
An extra heavy duty filter

choke, for all types of power
amplifiers and small transmit-
ters. 15 Henry—300 M.A.—
100 ohms, d.c. resistance. Size.
4" x3"x4%”. Universal
mounting brackets. Cat. No.
8313.

Net Price ............. $4.50

ACRATEST

Plate Transformer
Designed especially for use with
the new Raytheon RK-18 tube or
type 845 tube. Heavy duty plate
transformers for power amplifiers
and amateur transmitters. 2400
volts c.t. at 200 mils, 115 voit,
80 cycle primary. Size, 6%" x
57 x 5l%”.

Cat. No. 8311 —Net Price 512 75
EW YORK ITF
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SHORT WAVE
EXCHANGE

Have vyou some apparatus to sell or swap,
or some special service to offer to other
short-wave fans? Take advantage of
the low rates of this department to reach
other “hams’. Only 5 cents per word
for amateurs, 8 cents per word for manu-
facturers or dealers. Name, initial and
address each count as one word. Not
less than 10 words accepted. Cash,
money order or U, S. postage stamps
must accompany all advertisements.
Please write clearly.

THE ANSWER FACTORY has un-
snarled many puzzles of amateur

and commercial operators. Prompt
quotations, reasonable prices. Robert
S. Kruse, RFD No. 2, Guilford, Con-
necticut.

FOR SALE: Jensen 8” P.M. dynamic,
for P.P. 38’s, no baffle, new, $3.00.
Weston Model 301, 0-15 v. D, C. volt-
meter, perfect, $1 50. A. Bachner,
3970—48th Street, Long Island City,
N. Y.

FOR SALE: Weston Model 617 ex-
posure meter, Two cell, high sen-
sitivity type. Only few months old.
Condition spotless and perfect. Com-
plete with leather carrying case and
neck strap. A real bargain for some
photo fan. Cost $33. Sell $18.
Marlin Model 39 lever action .22
calibre repeating rifle, take down
type. Beautiful walnut stock. Fired
less than 100 times; in gun crank
condition. With canvas case, com-
plete, $14. R. Hertzberg, ¢/o SHORT
WAVE RADIO, 1123 Broadway, New
York, N. Y.

for JANUARY, 1934

the plate method, the procedure is
familiar, with the difference that for
once there isn’t any antenna or tank
meter to lie about the percentage—
one must watch the d.c. plate meter
and modulate until it just moves a
very little on loud sounds. This is
the right method on ordinary waves,
too.

For grid modulation we plug the
milliammeter into the grid of the
final r.f. tube just discussed, and
modulate by such an amount as will
occasionally cause a faint movement
of the meter, i.e., a twinge of grid
current.

The only thing about the whole
business that is the least unusual is
that the set happens to be working
at five meters, and is of low power.

So far we have intentionally gone
light on structural details. In the
next part of this story the construc-
tion of a specific set will be de-
scribed.

""Supers’’ in Favor

T took the short-wave fraternity

a long time to accept the super-
heterodyne circuit, in spite of its
admitted superiority over straight
regenerative circuits on the general
points of sensitivity and selectivity.
An enormous amount of signal am-
plification can be squeezed out of a
regenerative tube, but the compara-
tively poor selectivity of single
tuning circuits apparently is what
finally forced short-wave fans into
the complexities of the super. Now
that they have been using supers
for a while, they admit. rather be-
grudgingly, that they are really good
sets after all. With short-wave sta-
tions crowding the air in increasing
numbers, it certainly is desirable,
if not necessary, to employ three or
four tuned circuits, as the super
does, in order to separate powerful
stations on nearby channels.

One of the factors contributing
greatly toward the increasing popu-
larity of the super is the general im-
provement that has been made in the
circuit itself. Instability, the curse
of early short-wave supers, has been
eliminated almost entirely by the de-
sign of electron-coupled oscillators
and quartz crystal resonators, the
latter being responsible for the
“single signal” type of ‘“ham” set.

Incidentally, the popular accept-
ance of the short-wave superhetero-
dyne has also brought coil-switching
arrangements back into favor. The
flimsy, unreliable switches that were
perpetrated two or three years ago
have given way to sturdy, absolutely
dependable devices that isolate the
individual coils and make wave
changing really easier than using
plug-in coils. For certain purposes,
of course, plug-in coils are still pref-
erable, either in t.r.f. or superhet-
erodyne sets. In some of the more
advanced supers, however, the
switches are so well made that no
operator need ever worry about their
getting out of order.

Announging
The New 1934
Improved

Prizewinner
A.C.-D.C. 5 W.
Receiver

complete with four coils

Verified Worldwide Reception -

Completely Self Powered Latest Type 77-43
and 25Z5 Tubes—15-200 meters

PROVISION FOR HEAD PHONES
AND SPEAKER

Complete
Kit of Im-
provad
Prize win-
ner parts,
identical
with those
used in
* built - up
models, in-
cluding
hardware
hook-up. wire
cabinet. dial, 4
coiis.

$10.55

Assembled, wired, tested and enclosed in beau-
tiful, crackle fnish cabinet, hinged cover
rea(lv to plug into your line $12.95

Kit of RCA or Arcturus tubes to match 3.75
Broadcast coil for covering from 200

to 500 meter ...... ... . ... ... 0.90
220 V. A. C. or D. C. Adaptor ...... 1.75

Send for full particulars

ALAN RADIO CORP.

83 W. Cortlandt St. New York City

When Seeking a Radio School

. ansnder RCA Institutes . . 24 years

. an mstltutlon recognized as an
important factor in the radio industry.
The beginner who seeks instruction in any
branch of radio will find courses designed
for him . . . either at the Resident Schools
in New York and Chicago or the RCA
Institutes Home Study courses.

Resident Schools are fully equipped—
conveniently located—low weekly tuition
rates.
FEATURES OF RCA INSTITUTES
HOME STUDY

Extension courses for home study on convenient
‘““no obligation’’ plan. Examination and lec-

turial advisory services.  Free Dost-graduate
practical training at resident school with mod-
ern equipment under instructing engineers.

Write for Catalog

RCA Institutes, Inc.

Dept. SR-1
15 Varick Street, New York
1154 Merchandise Mart, Chicage

ALUMINUM BOXES AND
CHASSIS

Pioneers in furnishing ex-
perimenters with special
aluminum boxes, chassis and
panels. Cut and made to
any imaginable size.  See
back issues of any rad10 publication for
last 10 years. We can supply any chassis
described in this issue of Short Wave
Radio. Prices? Lower than anyone else!
SATISFACTION GUARANTEED.

Radio Amateur's Handbook

200 pages of short wave hookups and in-

formation. Coil winding, antennas, rules,
short cuts, hints, etc. Published Sept.,
1932, by the American Radio Relay

League at $1.00. Now 45 cents.

BLAN, THE RADIO MAN, INC.
177 Greenwich Street New York, N. V.
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Get a Globe!

A globe makes a stunning decoration for
your radio table, and is very useful in tracing
the path of long distance radio signals.
Treat yourself to either of these two fine
Hammond globes, or use them as Christmas
gifts that your friends will really appreciate.

The No. 651 is six inches in diameter and
stands 10!/4 inches high overall on a grace-
ful walnut finished stand. Sphere is of un-
breakable composition, with hand mounted
map. Price, only $2.50. Add parcel post
for 3 lbs.

The No. 982 is nine inches in diameter, and
is mounted on a beautiful black bakelite
stand, striped with silver. Map is hand
mounted and is very detailed. Price, $6.00.
Add parcel post for 5 lbs.

order by number directly from

STANDARD PUBLICATIONS, Inc.
1123 Broadway, New York

No. 982, $6.00

|

; Amateur Station

LOG SHEETS

Paragraph 386 of the '‘Rules and Regu ations Governing Amateur Radio Stations,
issued by the Federal Radio Commission, reads as follows: "'Each licensee of an
amateur station shall keep an accurate log of station operation in which shall be
recorded: (a) the date and time of each transmission; (b) the name of the person
manipulating the transmitting key of a radio telegraph transmitter, or the name
of the person operating a transmitter of any other type, with statement as to nature
of transmission; (¢) the station called; (d)the input power to the oscillator, or to the
final amplifier stage, whether an oscillator-amplifier transmitter is employed; (e) the
lrequency band used; (f) the location of each transmission by a portable station.

“"This information shall be made available upon request by authorized government
representatives.”

Be prepared! Lay in a supply of the new and simplified log
sheets, as prepared by SHORT WAVE RADIO. These are the
most sensible sheets brought out to date for ham use. Plenty of
space to write in all the dope required by the F. R. C.  Quick and
easy to use, and can be filled-in in a hurry while you are "'pounding
brass."” Also very useful for the short-wave broadcast listener.

These new log sheets measure full 8%2 by 11 inches, are printed
on high grade white paper that will take ink without smudging,
are ready punched to fit any standard 3-ring note book binder, and
are handier than bound books. You can make rough entries on
one sheet, and then typewrite them on another for permanent record.
This will make up a really swell log book that you will be proud to
show. Nothing like these loose-leaf sheets for convenience.

Loose-leaf log sheets, package of 50, $.50

Postpaid anywhere in U. S. A, United States stamps, Post Office
and Express Money Orders accepted. Do not send coins through the
mail. These log sheets are carried in stock. Your order sent out same
day it is received.

Standard Publications, Inc., 1123 Broadway, New York, N. Y.

—
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[ a full-wave circuit. The bottom shelf

| other can be accomplished almost

Station X1G

(Continued from page 19)

This can also be used as a monitor
for checking purposes. Next in line
is a Hammerlund Comet “Pro” re-
ceiver. This is mostly used for the
reception of short-wave broadcasting
stations from the U. S. A. For all
amateur reception, a Hendricks and
Harvey Single Signal Super is used
and it sure does pull them in. Next
to the 8.S. receiver is a four stage
a.c. operated speech amplifier that
consists of a 57 impedance coupled
to a push-pull stage of 27’s, followed
by another stage of push-pull 27’s
followed by a pair of 50's in push-
pull. A 500-ohm line couples this
unit to the Class B modulators for
20 and 75 meters and to the Class
A modulators for 160-meter opera-
tion. A Western Electric moving
coil microphone is normally used.

The power supply unit for the 20-
and 75-meter transmitters is located
on the opposite side of the room
from the operating desk and is re-
motely controlled by means of push
buttons which actuate time delayed
relays. It consists of a sturdily
built rack made of one-inch channel
iron divided into three shelves. The
top shelf contains the power supply
for the crystal oscillator and buffer
stages and voltages from 300 to 900
volts are obtained. The four relays
which control the various plate and
filament voltages are mounted in the
rear of this shelf. The 2000-volt
supply for the 852’s is mounted on
the center shelf and consists of a
pair of 872 mercury vapor tubes in

contains the 1000-volt supply for
the class B modulators. This whole
unit is switched from the 20-meter
set to the 75-meter set by means of
the two multi-poled double throw
switches on the front panel. An
auto transformer in the primary cir-
cuit enables the operator to regulate
the line voltage to compensate for
the changes that are quite severe in
Mexico.

A cathode ray oscillograph is
mounted on the mantle above the
fireplace and is used for checking up
the frequency response of all the
transmitters and amplifiers. An
Esco motor generator unit supplies
the 1200 volts for the 160-meter set
and is located in an adjoining room.

With this arrangement, a complete
coverage of all bands may be had
and changing from one band to an-

instantaneously. All the above trans-
mitting equipment was built and in-
stalled by Morton B. Kahn, who owns
and operates W2KR in New York
City. The frequencies of the various
transmitters are 1995 ke., 3896 ke.
and 14140 ke. Phone is used ex-
clusively and as the handling of
messages is prohibited by the Mexi-
can Government the main enjoyment
derived by the operation of this sta-
tion is rag chewing.

SHORT WAVE RADIO
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KRUSE'S . ...
RADIOPHONE
... GUIDE

+ o+ ow

WTH CONTRIBUTIONS 0¥

£.S Dellenbaugh b
Bovd Phelos

E £ Gilin

Raloh R Barcher
Robert § Kruse
Raymond Morehours

KRUSE’S
RADIOPHONE
GUIDE

has been well received
because it
TELLS HOW to
Build, Adjust, Improve,

Economize

IN STOCK AT—

Tnompson ITolmes, San Irancisco
Walter Ashe Radio Co., St. Louis
G. M. & C. Radio Sup. Co., Oakland
Zack Radio Sup. Co., San IFrancisco
Radlo Specialties Co., Detroit
Warner Bros., San Franeisco

1. C. Wenger Co., Oakland

Leeds, New York

Offenbach Elect. Co., San Francisco
I. 8. Cohen's Sons, San Franclsco
Neisner Bros., Inc.,, Boston

J. C. Hobreeht Co., Sacramento
Portland Radio Sup. Co., Portland
Griffith Sales Co., Tacoma, Wash.
Wedel Co., Ine., Portland

Wedel Co., Ine., Seattle

Seattle Radio Sup., 1ne., Seattle
Lou Bonn Co., St. Paul

Chicago Radio Apparatus Coé.. Chicago
Spokane Radio Co., Ine., Spokane
Midwest Radio Mart, Chicago
Gross RRadlo, Inec., New York

35 cents at your dealer’s or
postpaid from

Robert S. Kruse
RFD No.2,Guilford, Conn.

The Hg-7

(Continued from page 11)

on the bottom of the copper can in
its usual fashion. The prongs of
the coil, therefore, protrude through
the wafer socket-top and shield can
and slide into regular sockets
mounted on the chassis. The top of
the can should be removable for in-
spection whenever necessary. IFour
such cans are required, one for each
wave band.

All that is necessary, then, to
change wave bands is to remove the
entire can and substitute another
one. Another feature of this ar-
-angement is that the front panel is
not cluttered up with coil knobs,
which may be used, perhaps, once
or twice an evening. Also, we believe
the cost of this method of construe-
tion is lower than any other equally
successful coil-changing method.

The procedure used to line up
the superheterodyne is not diflerent
from that of any other super. Ob-
tain an oscillator and adjust the i.fs.
to 465 ke.  Since the three-gang
tuning condenser has no trimmers
on it, there is no necessity for mak-
ing any other adjustments. In-
dividual antenna adjustments or in-
dividual antenna compensations are
made by means of Cl. The oscil-
lator coil should have several turns
removed from its secondary on the
two longest wave coils. This informa-
tion is given in the coil data. Al-
though the photographs show con-
denser C4, the oscillator-compen-
sator, mounted directly on the front
panel, it should be pointed out that
a better location, and one that has
been used in the final model, is di-
rectly underneath the three-gang
tuning condenser. The mechanical
drawing of the chassis takes care
of this. Any insulated type of
bracket may be used for this pur-
pose. A scheme used by the writer
is shown in the same sketch as for
the coil shield.

The proportions and directions
given here should enable anyone with
a working knowledge of radio to
build this receiver in a few nights

and have it work “right off the bat.”

STATEMENT OF THE OWNERSHIP, MAN.
AGEMENT, CIRCULATION, ETC, RE-
QUIRED BY THE ACT OF CONGRESS OF
AUGUST 24, 1912,
Of SHORT WAVE RADIO, published monthly
at Chicago, Illinois, for October 1, 1933.
State of New York
County of New York
Before me, a Notary Public in and for the
State and county aforesaid, personally appeared
Louis Martin, who, having been duly sworn ac
cording to law, deposes and says that he is the
business manager of the SHORT WAVE RADIO
and that the following is, to the best of his knowl-
edge and belief, a true statement of the ownership,
management (and if a daily paper, the circula-
tion), etc., of the aforesaicf publication for the
date shown in the above caption, required by the
Act of August 24, 1912, emhodied in section 411,
Postal Laws and Regulations, printed on the
reverse of this form, to wit:

1. That the names and addresses of the pub-
lisher, editor, managing editor, and business man-
ager are: Publisher, Standard Publications, Inc.,
4600 Diversey Ave., Chicago, Ill.; Editor, Robert

SS.

Hertzberg, 1123 Broadway, New York, N. Y.;
Managing Editor, Louis Martin. 1123 Broad-
way, New York, N. Y.; Business Manager, Louis

Martin, 1123 Broadway, New York, N, Y.

JANUARY,

for 1934

2. That the owner is: (If owned by a cor-
poration, its name and address nust be stated
and also immediately thereunder the names and
addresses of stockholders owning or holding one
per cent or more of total amount of stock. If not
owned by a corporation, the names and addresses
of the individual owners must he given. [f owned
by a firm, or company, or other unincorporated
concern, its name and address, as well as those
of each individual member, must be given.) Stand-
ard Publications, Inc., 4600 Diversey Ave., Chi.
cago, 1IL; Louis Martin, 1123 Broadway, New
York, N. Y.: Rohert Hertzberg, 1123 Broadway,
New York, N. Y.; Irene Levine, 1123 Broadway,
New York, N. Y.

3. That the known bondholders, mortgagees,
and other security holders owning or holding 1
per cent or more of total amount of bonds, mort-
gages, or other securities are: (If there are none,
so state.) None.

4. That the two paragraphs next above, giv:
ing the names of the owners, stockholders, and
security holders, if any, contain not only the list
of stockholders and security holders as they ap-
pear upon the hooks of the company but also,
in cases where the stockholder or security holder
appears upon the beoks of the company as trustee
or in any other fiduciary relation, the name of
the person or corporation for whom such trustee
is acting, is given; also that the said two para-

Announcing the

RRL-7B-X
Custombuilt S. W. Super
1/, the Price!

BAND SPREAD WITHOUT PLUG-IN COILS

Before hnying anp recciver yon will want to get complete
p:n'rtivulnr\ on the RRE-TB X Custom-bnilt 8 W re

ceiver developed by R. 1L Livdtke and Assaciate
The RRL-TB-X Custom-built Super was designed for the
serious stident of <hort waves who will never be satistied

with anything less than the ultimate in reception

The fan who has become weary of promises, conlroversial
data, amd extravagant advertising elaims will fliad in the
RRBL-TR-X the answer to his pravers — real ontstanding
performance-—at about- one-hall the Price

NOW I, Liedthke and Assaciales aga'n pioneer with
the  LABORATORY AR TEST”  PERFORMANCE
RECORD.,  Lach veeciver sold s aeeompan-ed by a lab
oratory checked perfornumee eard, grong for all X0 W
bands the aetual dial settings for that particular receiver
Thus VIK3MIE vustralia, DAY Germany. a0 host of
others und all the amatear bands. are hrought o with
extraordinary ease using this guaranteed woethed.

N_uhl subgeet to refund after ten days it not sanisfactory
You owe It to yourself to flad out all about this remark-

able new short wave set. Use the eoupon

RADIO RESEARCH LABORATORIES

Manufacturers. Designers, Consulting and
Experimental Engineers

2019 Californla Ave., Ft. Wayne, Ind.
R0 Yedars in the Bodia Flectyieal and Ve -haneal Freld

RADIO RESEARCH LABORATORIES '
2019 California Ave., Ft. Wayne, Ind. '

Send mie complete  information on the RRL-TH-X
Custom-huilt S, W, Reeedver. We  supply nll'

postage.) '

133 4 T S T I

' RI(Po0 006060 603600000600880000000000000005000a00 . '

_Tl‘“___ ———_ _ _ _ _____ f— _l

“KEYKLIX”ISOUTI

® Thousands of amateur
radio items at the lowest
prices are contained in this
immense FREE book, to-
gether with many inter-
esting articles by people well known in
amateur radio circles.

Get your copy NOWI
AMERICAN SALES COMPANY

Wholesale Radio Distributors

S-44. W. 18th Street, - New York, N. Y
The Oldest “HAM’’ Supply House ‘aor.
c*“ d

Established 1919 )

graphs contain statements embracing athant’s full
knowledge and belief as to the circumstances
and conditions under which stockholders and se-
curity holders who do not appcar npon the hooks
of the company as trustees, hold <tock and se-
curities in a capacity other than that of a bona
fide owner; and this affiant has no reason to
believe that any other person, association, or
corporation has any interest direct or indirect
in the said stock, bonds, or other sccurities than
as so state by him.
LOUIS MARTIN.

Sworn to and subscribed before me this 5th

day of October, 1933.
MAURICE COYNE, Notary Public.

(My commission expires March 30, 1934.)

47



SUBSCRIBEP

Why take the chance of missing the meaty “‘dope’’ that
will be published in forthcoming issues of SHORT WAVE
RADIO? Enter a subscription and have the magazines
mailed direct to your home or office Only $2 50 per
year for 12 issues in the United States and possessions;

$3.00 in Canada and foreign countries

The best authors in the short-wave field will be regular

contributors

Robert S. Kruse, Arthur H. Lynch, Capt. H. L Hall,
H. G. Cisin, and Alfred A. Ghirardi. Keep up with short-
wave radio by reading SHORT WAVE RADIO!

why
NOtC

Among these are Clifford E. Denton,
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you must see the new

RADIO PHYSICS COURSE

Including Short Waves, Television and Sound Pictures

The Radio Physics Course
contains 992 pages and

over 500 illustrations.

Two Inches Thick!

Cloth Bound

Price

$4.00

Postpaid anywhere in U. S. A,

The Radio Servicing Course
192 pages, 121 illustrations.

Cloth Bound

Price

$9.00

Postpaid anywhere in U. S. A.

(Second Enlarged and Revised Edition)

by ALFRED A. GHIRARDI

Haven’t you often felt that you would like to get hold of a book
that would explain very carefully, step by step, and in a really inter-
esting manner, everything there is to know about modern radio?

The new, revised second edition of the RADIO PHYSICS COURSE
does just that—and more! It now contains, in addition to the most
popular radio course ever written, a complete course in sound and
electricity as applied to radio. Written in the same clear, simple style
which has won the author great popularity as a writer for technical
and radio magazines, and as a teacher of radio and electricity, this part
of the new edition will be welcomed as a refreshing departure from
the old electrical texts now in use. Free use of the modern electron
theory has been made without going beyond the grasp of even the
most non-technical student. You will be surprised at the ease and
simplicity with which this modern tool of science, in the hands of se
capable a writer as Mr. Ghirardi, has been utilized to clear up the
many mysteries of electricity which have always troubled students.
Electricity has not been treated as a “mysterious flow of something or
other,” but as a definite movement of vibrant electrons which have
been skillfully made to create an absorbing interest in the subject.

Nothing is taken for granted, everything is explained simply,
clearly and completely, with the aid of hundreds of carefully prepared
diagrams and illustrations which the author has found invaluable in
his practical experience in teaching this subject.

All chapters, including those on Vacuum Tubes, Superheterodynes,
Electric Receivers, Short Waves, Television and the Talkies, have been
brought right up to the minute, with complete descriptions of all the
new developments brought out during the past year. We feel the
chapter on Television to be the most sensible, complete and up-to-date
explanation of this latest marvel of radio ever published. Even the
new Cathode-ray television system is explained!

L
THE RADIO SERVICING COURSE

by Alfred A. Ghirardi & Bertram M. Freed

This new book, by both the author of the famous *“Radio Physics
Course” and Mr. Bertram M. Freed, should be in the hands of every
Service Man, Radio Student, Teacher and Technician, for it is the
most comprehensive, up-to-date book on Radio Servicing ever written.
It will show you how to make money by doing radio servicing scien-
tifically, in a logical, rapid way with proper test equipment.

Please do not send cash through the mail. Remit by post office

money order or bank check to

(Be sure to address your letter to the exact address given below)

Radio Technical Publishing Co., 45-R Astor Place, New York, N. Y.




Announcing the

By
CLIFFORD E. DENTON
Ready this Month

Special price $1.00 postpaid

® The new SHORT WAVE RADIO
HANDBOOK is the answer to the
short-wave fan’s prayer for a readable,
understandable book that explains the mys-
teries of high-frequency radio without adding
any mysteries of its own because of obscure
technical wording. This book is not a
long and exhaustive volume, but rather a
concise work from which you will receive
immediate enlightenment on many confusing
phenomena that you encounter in your
everyday radio experimenting.

® One halt of the book contains ex-
planatory text and much useful data; the
other half is devoted to descriptions of a
variety of new and representative short-
wave receivers, designed by Mr. Denton,
never before shown in print.

e Cliford E. Denton, well known to all
readers of radio publications, is one of

Standard Publications, Inc.

1123 Broadway, New York, N. Y.

Gentlemen:

Enclosed is $1.00 in U. S. stamps—bank check—postal or express
money order [(check form of remittance}. Reserve a copy of The
Short Wave Radio HANDBOOK by Denton for me and mail when
ready. It is understood that ! am rrotected against a price increase
by ordering before January Ist, 1934,

those rarities of the publishing business—
an accomplished engineer who can write
on highly technical subjects in simple, lucid
language, thoroughly understandable to the
layman. A graduate of both Stevens and
Columbia, and the holder of four degrees, his
high standing as a technician is universally
acknowledged, while his ability as a writer
has made him widely popular with the people
who find short-wave radio such a fascinating

hobby.

® The book contains 128 pages and is
worth its cost many times over to every
radio fan. Order now and save yourself
money later, as printing and paper costs
are going up, and we may have to raise
the price of the book.

® United States stamps, money orders and
bank checks accepted. Use the handy
coupon and please write clearly.




