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BooKkS FOR THE RADIO MAN

Many of the questions asked daily by radio experimenters, constructors and

listeners all over the country are answered completely and clearly in vari-

ous books. To assist radio men in buying books best suited for their

own particular needs, we have made a selection of representative works

that we can recommend very highly. These books are all up-to-date and
will prove very valuable.

‘ Id Al .
‘“The Radio Amateur’s Handbook™
The RADIO AMATEUR'S HANDBOOK was first published in the fall

of 1026, 1t was in response to a growing demand upon the American Radio
—The @A@k@‘ Relay League for some sort of a manual of ()pcmliuln for short-wave experi- gﬂ'ﬂ lo
ALM A[T\Eer Ny ;1[1](;111:1{02:(1)«11“).\t:){k.. lhe_ hrs]t ,ed]m(”; met l“'m.‘. great f.’l\(.)!‘ and two reprint- ecome
HANDD (DK R e
! g ; & e than 215,000 copies have heen sold.
eI Ihe latest edition (11th cdition, published January, 1934) is approximately

15% larger than the first edition, and represents probably the most compre-
hensive revision yet attempted. New receiver circuits and designs are pre-

(f\‘ sented, together with a thorough treatment of the recently-developed “single-
q; { signal” sets. A completely re-written 36-page chapter is devoted to all that is
. ["_I new in the world of transmitters. New circuits and layouts are given, all
i 100 le problems which face the transmitting amateur being discussed in a lucid
<o e and comprehensive manner.  The radio telephony chapter represents all new
material. New designs for Class B modulators and speech amplifiers are fea- B2
tured.  Still another new chapter is that on N
antennas, 238 pages. many illustrations, Price 51-00 postpaid
X4 Al il rgy . . .
> ~ 1S »
1I|I” 0“””_‘.’_" Jor ";" LSS “low to Become a Radio
aw far has television :uly.nu‘wl How far is 1t e

Amateur’’

Completely done over in 1934 style, telling all about
amatenr radio and describing the latest equipment—
push-pull  transmitter — bandspread  pentode  receiver—
stmplest of monitors.

The third edition of *How to Become a Radio Ama-
teur” marks another milestone i amateur develop-
ment.  Sull the standard  elementary guide for the
would-he amateur, the simple, inexpensive station de-
seribed incorporates features which in the past have
been confined to the more advanced layouts. The de-
<gns have heen made flexible. so that parts out of the
junk box can be readily substituted. The performance
of the completed station is such that any amateur can
own and operate it with satisfaction and pleasure. It's

from commercial appheation?  What form will this
application take?  How will it affect broadeasting,
advertisme. home and theatre entevtamment” How
will it be used i education, polities, war, and
relicion

M. Orrin E. Dunlap. the author, tells in detail
how television has been developed to date. He ex
plains an clear, stmple language the technical and
scientitic principles on which it rests, the obstacles
which must he overcome, the probahle future de
velopments of the industry. Tt is a hook not only ot
fact~ but of personalities. The author takes us nte
the televiswom laboratories of ~uch men as Alex
anderson. Zworykin, lenkins, Hammond. Baird, and
others  explons  the  work

they are  domg, and  pre- H \ t
sents their opinions on the Price 54'00 a real amateur station, with con- Price S 25
future of  television, The Postage extra struction and operation described .
book i~ authoritative in clear. understandable language. Postpa“]
oI S g, ) ‘6 . 4 : / A
Ilints and Kinks for the Amateur Radio Amateur’s License Manual
| For years hams have said 1lhntf one ot Before vou can operate an amateur
e A Vel st e eS| e, von must have s goveramen
menter’s  section. But -try to recall license and an officially assigned  call.
R when it1 was ]_\'“H ~aw 'lhilll swell - (hut, These cost nothing— but you must be able -
- 7] : alas, only dimly remembered) suggestion ) RN - . .
LD l‘ﬂ, = . for bund-spreading, or a key click elimi- to pass the examination. The [License Radio Amateur's
KINKS nator.  What was needed was a compilation Manual tells how to do that—tells what LICENSE
P a— of all the best ideas, brought under one vou must do and how to do it. It makes I“l"i]ll‘
Ci“\.”]' “"{“)f"m]“l Ly snlp@ts. < ,I,II" a ~imple and comparatively easy task of e ¢
s dpridiid s T L I e o] ‘hat oth ‘ise might seem a difficult task How te Get Vour Licrams
e Ketorioa Brmcitens practical  book. filled  out with selected what otherw: g ‘ SK.  rrmtron Compists quen
e il additional material, with dozens of valu- In addition to a large amount of general e
able and | workable ideds gleaned  from information, it contains 198 typical ques-
the practical station experience of suc N ) . K in th
cessful amateurs.  Chapters on workshop tions and answers such as are asked in the
e ideas,  reccivers, transmitters, amateut, government examinations. 1f vou know the
socomis phone ORM elimination, keying, power answers to the questions in this book, you
supply, and so on. . X . bl
‘An ever-present help in time of trou- can pass the examination without trouble.
i ble, and worth its weight in crystals
e B | I g are d H H
when you are des- . Pr|ce 25 Post a|d-
perate for an idea. Price 5.50 $.25. P

8¢ pages n attrac- Postpaid

tive paper covers,

The safest way to remit money is by post office or express money order.

Hold your receipt until your books arrive. Do not send coins through the

mail. ~ Write or print your name and address clearly. Prompt deliveries of
all orders guaranteed. No books sent on approval or C. O. D.

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




Brondeasting Stations employ mana-

gers, enginecrs, operators, ingtallation

and maintenance men for johs paying
up to 35,000 a year.

B

Sot servicing has paid many N, R, 1.

men $200 to $1.000 a year for their

spare time.  Full time men make as
much as $10, $60, 75 a week

'l‘vlvvisi(m.. the coming field of great
opportunities, is covered in my Course,

Some Other Jobs
NR.I. Trains Men For

Broadeast Engineer,

Operator in Broadeast Station.

Atfreraft Radio Operator,

Operator of Afrway Beacons.

Government Radio Operator.

Ship Operator,

Serviceman on Loud NSpeaker Systems.

Installation Engineer on Loud Speaker
Systems.,

Sales Manager for Retail Stores,

Nervice Manager for Retall Stores,

Auto Radlo Installntion and Service-
man,

Television Broadeast Operator.

Television Engineer.

Net Servieing Expert.

at Home

;

I'll trainYou Quickly for

Radios GOOD spare time

and full timeJobs « « «

- Why slave your life away in a no-future
Mail Coupon
l' p pay vour bills? TI'll train you quickly

fﬂ-r FR EE for the live-wire field—the field with a
future RADIO. $40, $60, $75 a week

that’s what many Radio Experts make.
$5. $10, $15 a week extra money —that's
what many of my students make. in
their spare time shortly after enrolling.
My free hook tells yvou about Radio’s spare time and full time
opportunities—about my tested training-—about my students
and graduates—what they are doing and making. Gret this
book. Be a Radio Expert. The Radio field is big enough to
absorb many more properly trained men.

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

Spare time and full time Radio Rervicing. Operating Broadeast. Air-
eraft Radio. Commercial Land, Ship and Television stations. a Radio
service husiness of vour own, [I'll train you for these and other
good johs in the manufacture. sale and service of Radio and Tele-
vision apparatus. My FREE book tells you about the many money-
making opportunities in Radio.

Save—learn at home in your spare time

Yon don't have to leave home and spend 500 to $1.000 to study
Radio. I'll train you quickly and inexpensively right in vour own
Jlome and in yvour spare time for a _good Radio joh. You don't need
a high school or colleze education. Many of my successful graduates
didn't even finish grade school, My d])ld7ll]“’l\ pl.\(tu al 30-50 method
of training—nhalf with lessons, half with Radio equipment—gives you
broad plmtu.ll oxperience—makes learning at home easy, fascinat-
ing, practical and rapid.

Many Make $5, $10, $15 a Week Extra
in Spare Time Almost at Once

My hook shows how my \p(‘(ml training. instruction material, plans.
ideas. and my nineteen years' experience training men for Radio
carcers have helped many students make £200 to $1 000 a year
quickly in their spare time. My Course is famous as *“the one that
pays for itself.”

Your money back if not satisfied

I'm <o sure yvou will be satistied with my training that I agree in
writing to refund every penny of vour money if vou are not vntnol\
\{lfl\h(‘(] with my Lessons and Instruction Service when you finish.

Find out what Radio offers you

Act today. Mail the coupon. My 64-page hook will be =ent free to
anv ambitious fellow aver 15 years of age, It tells about Radio’s
nppmtunltl(w——v\pldlnﬁ the (\Whtopn star features of my Course
shows letters of what others are doing and making. There is no
obligation. Mail the coupon in an envelope, or paste it on a 1lc¢
post card.

J. E. SMITH, President, National Radio Institute
Department 4ESS8, Washington, D.C.

Manual of Radio Servicing Tips

Let me PROVE that my Course is clear, easy
to understand and fascinating to stu(ly, Send
the coupon for a free lesson, ‘“‘Trouble
Shooting in D.C., A. C., and Battery Sets. b
This interesting lesson gives 132 ways

to correct common Radio troubles. 1

Infurn_i_ ation

FREE

Radio—just as thousands of other

fellows have done, Many of them,

without even a grammar school

education. and no Radio or Q

technical experience, have be- 3 Q?. I~
G

come Radio experts and now
earn two or three times *

&
their former pay. Mail oS %)
the coupon now / sé‘g‘b%o (.@“" &P f

job? Why skimp, why scrape, trying to

am willing to send this book to bé‘ 24
prove that you too can master / Oé\.\,o

“*Made $6,000 in 2 Years”

‘Soon after the depres-
sion started. I found my-
self without 2 job. but !
was well protecied witt
N. R. 1. training. )i
swung right to full time
Radio servicing and |
tlave made over 86,000 in
a little over two years,”
— WAL, SPARTIVENT,
Sparty Radio Service, 93 Broadway.
Newark, N J

‘““Made $17 in One Night”

‘Who says there's a de-
pression? I have made
more money in Radio
than ever before. I am
busy day and night
lL.ast night I made 817
Last week S45, 1 had a
tough struggle at first
but you fellows heiped
me back in the race
and kept me going.”"—William J.
Maki, Creighton Mline, ont .,
Canada.

43500 a Year in Spare Time”

“‘Although doing spare
time Radio work only. I
have averaged about S50
a year extra in additio
to Iy regular income g
Full time Radio wort &
would net me many times
that amount.” — EDW
H. FAWCETT. Slough
Rd., Ladner, B. (.
Canada.

“Good Position, Good Pay’,

1 am Chief Operator at
Radio Station WSMK.
This is a good position
with good pay. I have
advanced in Radio right
‘along. 1 recommend

N. R. I. to anyone 2

wlio wants to 4

succexsful in Ra— /
dio.'”” — JOH

HAJDUK, JR.. 'iBm\e\ I

Apts., Southern Hillx,
rayton, Ohio. I

TR
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IN FUTURE ISSUES:

MORE STATION DATA—The increased space that we have
given foreign station information has been acclaimed by
our readers. We are gathering more data of this kind and
expect to embellish it with pictures of some of the more
interesting looking stations.

SHIELDING IN S.W. RECEIVERS—In spite of oll that has
been written on the subject in the past, the functions and
correct applications of metal shields in sensitive short-wave
receivers continue to confuse and mystify many constructors
and e«perimenters. Robert S. Kruse has prepared a fine
esplanatory article that will answer many perplexing ques-
tions.

LEARNING THE CODE—The astonishing interest in the
code displayed by members of the Short Wave Club of
New York evidently is not a local manifestation, for
“listener’” clubs in other parts of the country seem to be
just as hungry for code instruction. These people want to
learn the code to increase their enjoyment of short-wave
reception, and not necessarily with the object of becoming
transmitting amateurs. Knowing the code is really o lot
of fun! The short article in this issue will be followed by
more detailed advice, based on the experiences of the
instructor of the New York group, who happens to be your
editor.

The entire contents of SHORT WAVE RADIO are copy-
righted by Standard Publications, Inc., and must not be
reproduced without permission of the copyright owners.

SHORT WAVE RADIO—Monthly. Entered as second-class
matter September 15 1933, at the post office at Chicago,
Illinois, under the Act of March 3, 1879.

SHORT WAVE RADIO is published on the first of every
month preceding date of issue. Subscription price is $2.50
o year in the United States and possessions; Canada and
foreign countries $3.00 a year. Individual copies. $.25 in
the United States and possessions; Caonada and foreign
countries, $.30. Published by Standord Publications, Inc.,
4600 Diversey Avenue, Chicago, lllinois. Editorial and aod-
vertising offices, 1123 Broadway, New York, N. Y. Louis
Martin, President; Robert Hertzberg, Secretary-Treasurer;
Charles H. Farrell, Advertising Manager.

SHORT WAVE RADIO is distributed by Mutual Magazine
Distributors, Inc., 53 Park Place, New York, N. Y.

Articles on short-wave subjects are desired, and are paid
for on publication. The editors will be glod to discuss con-
tributions with authors. Unused or unsolicited manuscripts
will not be returned unless full postage is furnished by the
contributor.

Address all correspondence of editorial or advertising
nature to SHORT WAVE RADIO, 1123 Broadway, New
York N. Y. Telephone: CHelsea 2-—6620 and 6621.




YOU’VE WANTED

CASCADE PRE-SELECTION

Here it 1s ... just
where you need it!

]’V the past, lack of adequate preselection has lim-

ited the eflicieney of most short-wave receivers.

Now, however, you can enjoy the perfect recep-
tion that cascade preselection gives vou. In General
Eleetrie’s new allacave model, there are two stages
of radio frequeney Geith a single tuning control)
ahead of the first detector. This assures sharper
tuning and minimum images. Both stages are on
the 8-18 megaeyele band where they're needed to
give additional gain in sensitivity; one stage, on the
510-10,000 kiloevele band.

Eany and aceurate tuning is made possible by
the air-plane type illuminated dial on which all
four bands are graduated in Kiloeveles and mega-
cyeles, and short wave broadeast bands are marked

in meters.

Model K-80 is a set you can recommend to vour
friends who are interested in short wave reception.
It’s easy to operate, and gives the outstanding per-

formance that is expected of a high-quality set.

FEAT

Superheterodyne cireuit.

Continuous tuning range from 510 to 18,000 Kilocyceles

(555-16.7 meters) in four frequeney ranges,

Coil awitching eliminates inconvenience of changing coils.

You will be interested in seeing and operating this remark-
able development at your local G-E Radio Dealer’s. We cordi-
ally invite you to do so.

GENERAL @ ELECTRIC
RADIO "

-

General Electric All-wave Radio Model K-80...
Price $92.50.

Price slightly higher in West and South. Sub.
jeet to change without notice.

URESS

Auntomatic volume control.
Vernier tuning: double reduction vernier, 33:1 ratio.
€Class “B™ output.

Large dynamic speaker. Tone control.

Radio Sales Section, R-6835

GENERAL ELECTRIC COMPANY

Merchandise Depariment, Bridgeport, Conn.
Please send me, free of charge, full technical details

and circuit diagram of the new General Electric All-
wave set.

Name__
Street _

State.

Check here if vou do radio serrice scork.

prescceccesaccccanacccnccan=q

beoeavesesssescssusesesssesead



5-Meter Radiophones
for Railroads

i

[

The newest equipment for the locomotive is radio antennas.
Note the straight copper tubes on either side of the headlight.

I'TH the cooperation of the
New Haven Railroad Com
pany,  Westinghouse  en-
gineers  recently installed
an experimental d-meter radiophone
sy~tem on oone of the road’s regu-
larly operating freight trains, Com
plete two-way radiophone equipment
1= installed  on both  engine  and
cithoose of the train, permitting the
engineer and brakeman to communi-
cate at all times without dithiculty.
The equipment  consists of  an
ultric high-trequency  transmitter
and recerver with mierophone and
loudspeaker located in the engine
ab and duplicate equipment located
in the caboose.  Separate antennas
are used for transmitting and re-
coiving, The two antennas used on
the engine equipment are located on
the front end of the engine and are
connected to the transmitter and re-
ceiver located in the cab of the
engine by means ol two-conductor
transmission lines,  The antennas
for the rear end of the train are
located on the two sides of  the
caboose.  The cequipment  operates
rom a G6-volt storage battery supply
and s capable of about 30 hours op-
cration without recharging.

Long Experiments Made

The Westinghouse Company hax
heen experimenting for many years
with raibroad radio systems, the first
natalliation being on the Virginian
[adlroad in 1925, Other installa-
ticns  followed in 1927 and 19238,
These carlicr installations were on
A wavelength of 125 meters (ap-
proximiately)  and  equipment was
comparatively Lowe and expensive.
In contrast to this, the present
cquipment is extremely simple and
small and is relatively inexpensive.
New tubex and intensive research
on ultra high frequencies have per-
mitted these new sets to be de-
veloped and installed experimentally
in actual service.

4

The S-meter waves have a ten-
deney to follow the tracks, which is
very desirvable from an  operating
standpoint and  tends to minimize
possible  interference  with - other
ridio services,  In addition, thes:
<hort  wavelengths are conveniently
limited in their travel even on reg-
nlir service other than on railroads.
\ Lairge number of transmitters may
be operated on the S-meter band
without interference with one an-
other <o Jong ax they are a few
miles apart.

The transmitter is started in op-
eration by the pressing of a button
located  on the hand micarophone
within casy reach of the locomotive
engineer.  The receivers of  these
cquipments are Kept in continuous
operation while in service. A loud
speaker operating at high volume is
located beside the engineer so as to
provide suflicient <ignal above the
noise of the tracks and other trains.

It is expected that many installa-
tions of this radio equipment on
railroads will follow in view of the

The conductor di-
rects his train op-
eration by radio,
talking directly
with the engineer
up front in his lo-
comotive. New rail-
road radio system
perfected by West-
inghouse Electric &
Manufacturing
Company, operat-
ing on five meters,
passes tests and is
placed in experi-
mental operation
on New York, New
Haven & Hartford

railroad.

A description of a five-meter radio-
phone and receiver designed for
operation between the locomotive
and caboose of long freight trains.
This arrangement permits conversa-
tion between engineer and brakeman
at all times.
on the front of the locomotive and
the transmitter proper on the wall
directly behind the engineer.

O O R T T T T I [ILIT]

The antenna is located

L T T LT LT TR T C T T I R I LA LR
tremendeus  possibilities of  this
form of communication.

Editor's Note

The use of ultra-high-frequency
waves  is  developing  along  lines
slightly different than the more con-
ventional  broadeast frequencies.
Although still more or less in the
experimental stage, five-meter equip-
ment is now found in regular com-
mercial use, such as described in this
article: the broadeast frequencies,
on the other hand. developed rather
stowly and painfully at first, gather-
ing momentum as time went on. It
reached its peak in about 1927. To
put the idea more bluntly. industry
15 finding uses for and advancing
five-meter work: the public did the
job in the broadceast field.

It is interesting. however. to spec-
ulate. At the March 7th meeting of
the 1RE. Dr. Kolster described some
interesting developments on the use
of five-meter apparatus for short-
range telegraphic communication.—
Teeh, Dir.
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PROGRAMS TO SOUTH POLE

aided by special antennas

N antenna which increases the
directional power of short-wave
transmitter W2XAF 20 times, mak-
ing thisg station equivalent to more
than 400 kilowatts in effectiveness
n one direction, s ben
broadeast apecial programs to the
Jyrd Antarctic Expedition in Little
America every other Sunday night.
This antenna, known as the Byrd
antenna, is Dr. K. F. W, Alexander-
aon’s contribution to the happiness
of the exped ‘s personnel ai the
men winter through a vear of hard-
ships in the Antarctic. In erecting
this apecial antenna, (General Elec-
tric engineers are bhringing to the
Byrd bhroadeast<s the latest device
known 1o the art to promote relia-
bility of reception. While it may be
too much to hope that all programs
will reach their Polar destination,
the chance are  very good, as
W2XAF was the one station reli-
ably heard by Byrd on his last ex-
pedition to Little America,

Horizontal Antenna

The Byrd antenna is of the hori-
zontal checkerboard type. [t is one
of a dozen or more antennas which
sway above General Fleetric’s 51-
acre transmitter laboratory at South
Schenectady, N Y. These antennas
hang from steel masts from 150 to
200 feet high, from plain wooden
masts and from masts with c¢ross
bars, not unlike scatfolds in  ap-
pearance.

The Byrd antenna is actually
twelve antennas in one, consisting
of two sections of a checkerboard

Above: Picture of W2XAF, the short-wave
transmitter communicating with Byrd in
Little America.

Right: A pen and ink sketch of the trans-

mitting antenna used ot W2XAF. It is

called the Byrd Antenna, since it was de-

signed especially for communication with
Little America.

for MAY, 1934
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Sketch of western hemisphere, showing
relative positions of W2XAF and Little
America.

each section made up of three
squares, One section is known ax a
reflector.  Only the horizontal wires
of the svstem function as antennas.,
the vertical wires heing for support
or power transmission to radiating
wires.

The horizontal antenna was de-
veloped following years of reseuarch
along lines suggested by Dr. Alex-
anderson. consulting engineer and
radio expert. The effectiveness and
carrying power of horizontally po-
larized radiation were discovered by
Dr. Alexanderson in 1921, When
transmitting with horizontally po-
larized waves the so-called ground
wave 1s quickly absorbed, leaving
only the high angle radiation which
in its carrying power appears su-
perior to the vertically polarized
wave. With the horizontally polar-
ized svstem it is possible to shoot

most of the energy into the air and.
with the reflector. to direct the
greater part of this energy in any
desired direction instead of dissipat-
ing it in every direction over a com-
paratively small area.

W2XAF operates on a wavelength
of 31.18 meters or 9.530 kilocycles.
The American public is afforded an
opportunity of listening in to these
programs to the Byrd expedition
through cooperation of the National
Eroadcasting Company., which
broadcuasts them over a chain of 51
stations associated with the WEAF
or red network. The broadcasts
take place every other Sunday night
from 11 to 11:30 o'clock. F.S.T., the
programs being arranged and spon-
=ored by prominent newspapers all
over the country.

Letters Read

Immediately at the close of the
popular programs, or at 11:30
o'clock, the long-wave stations are
dropped but the short-wave station
continues with its radio mail bag.
This consists of the reading of let-
ters and messages from relatives
and friends of the men on the ex-
pedition. It is the only mail they
receive, now that they are cut off
from all civilization. and the 75 or
100 Jetters read to them at the con-
clusion of each program by short
waves are eagerly awaited. These

letters are read from the studios of
WGY in Schenectady, N. Y,

(As further information on Byrd
is received, it will be published in
SHORT WAVE Rablo,
ary, 1934 issue.

See the Janu-
Tech. Dir.)



Tuning For The Foreign Short-Wave
Stations— —Advice By An Expert

HEN 1 first became in-

terested In short  waves,

people  were  terribly ex-

cited if they were able to
pull in « foreign station with suf-
ficient volume to hear them on ear-
phones. That was in 1925,

A few vears went by and, during
these vears the splendid experiments
nmade by amateurs, or “hams.” and
the radio engineers throughout the
world advinced the art.  Suddenly.
we tound that we had graduated
from the earphone stage to the faint
loudspeaker stigre.  Still, we  were
not  =atisfied.  Things drifted on
until superheterodynes were ygiven
us tor short-wave reception.  The
number of tubes <eems inexhaustible
in this tyvpe of receiver,

Reception of foreign locals is an
assured fact with atmospherie con-
ditions permitting,  One cannot so
safely speak  about the Spanish
sneaking stations in South America,
Cuba. Mexico, or the small republics
down South.

The foreign locals have gone far
in their own individual ways by in-
creasing their power, beaming their
transmissions towards us, and using
winnelengths which they have found
to be best for reception at ditferent
times of the day and night. These
~tations, which, by the way, are
Government controlled, do not spare
time or cffort in sending us the
splendid programs that they want us
to hear.

Unexpectedly Good Results

results here, in the
heart  of  New  York City., have
reached  =uch  unexpected heights
that an experiment wax tried, and
this. alxo, found successful trom an
enginecering and receiving point of
view.  What fun that heard the
“foreigners” in 1925 on carphones
could conceive of the idea ol re-
Iroadeasting  those same signals to
a public accustomed to local pro-
rrams radiating from our famous
chain networks”  But so much hax
heen accomplished in a span of less
than ten yeurs that this is exactly
what we are going to do.

To put the entire thing in a nut
<hell, I am going to pick up signals
radiating from abroad and rebroad-
cast them over a regular local sta-
tion. Why am [ able to do this?
First, | huave made a study of an-
tennas which is the heart of a radio
receiver, My aerial which has made
these rebroadcast tests successful, is
ol the cage type. There is 312 feet
of wire in this antenna, and it is
still undergoing changes.

The signals, after being received,

Reception

are transmitted by land wire to the
studios of WDBNX, 260 East 161st
Street. Bronx, New  York, where
they will be relaved to their trans-
mitter at Cliffside, New Jersey, and
then broadeast to the WBNX listen-
ers, Don’t say it can’t be done! be-
cause we have accomplished every
part of this experiment. Knowing
little about the technical part, I will
not be able to o into detail about
it. but will only tell you what 1 know
and understand myself,

Land Line Connection

IMirst, | pick up the signal, 1t is
then put into a portable amplifier,
designed by Frank Anzolone, Chief
Operating Engincer of WBNX, from
which it poex by land wire to the
studios of WBXNX, where it is then
shot into their transmitter at Clift-
side.  IFrom that point it goes
through another amplification proc-
esx, and, finally, to their new type
of  antenna, which has a  strong
ground wave. Their output circuits
are perfectly matched and the spe-
clal transmission line to-the vertical
antenna is of special construetion to
insure the widest coverage and the
strongest signal.

Dr. Herbert L. Wilson. Consulting
Fugineer of WBNX and WHOM,
hix worked hard to put this great

By Capt. H. L. Hall

In the short space of o year, Capt. Hall
has established himself as what might be
termed the champion short-wave listener
of the United States. A retired sea cap-
tain with plenty of time to devote to
his hobby, he enjoys really phenomenal
foreign reception in the heart of New
York, in a location that previously was
notoriously bad. His Saturday column in
the New York Sun, entitled "Below the
Broadcast Band." is eagerly followed by
thousands of short-wave set owners in the
metropolitan area.

achievement over. Because of his
tremendous  knowledge of radio,
from an engineering and practical
point of view, he has accomplished
this remarkable feat. His aides are
also enthused over the whole idea.
For instance, Mr. Iarl Gordon, the
engineer who is to be stationed at
nmy home when these broadcasts tuake
place, said to me when I asked him
it all this did not tire him: “Cap-
tain, I love it. The trouble with
radio is that, when you get into it,
it gets in vour blood.”

All this is purely uncommercial,
but is it being put over so as to prove
those people wrong who still doubt
the faect that programs from Europe
can be heard with any degree of
satisfuction,  WBNX operates on
350 ke, from 9.00 am. to 5 p.m,
and from 6.30 p.m. to midnight,
Any change 1n schedule, in order to
transmit a special foreign broadcast
between midrnight and 1 a.m., will be
made,

China at Last

The writer logged a new catch
and a fairly good one, it he must
say so himself. 1t was CQN., Macao,
China.  This is an island off the
harbor of Hong-Kong and is a
Portuguese possession. One Sunday
morning, between 6 and 7 am. | was
going over the dials when, contrary
to all rules and regulations set down
by the old-tashioned short-wave
tuners, I inserted the coils that cov-
ered the fifty-meter band. There I
heard a carrier. Very weak, but to
the dyed-in-the-wool DX’er there is
much more of a thrill in pulling in
a4 weak carrier than the strong ones
like the foreign locals. This fifty-
meter carrier started to build up in
volume, and. within a few minutes,
voices were heard.

At first it faded, but the clarity
of the signal was remarkable. There
was absolutely no interference at all.
Then, later the signal became steady.
In all, it never became any stronger
than R3. I sensed it was an Asiatic.
Why? Because this is how I have
logged all my Asiatiecs. To continue
with what I heard. Then there ap-
peared to be two men talking, one
very faint and the other very loud.
All the “louder voiced” man seemed
to be saying was Pe Co Pento or
Pe, Co, Presto. This was said over
and over again, followed by a pause,
and then he would continue. The
fainter voiced man started talking in
Portuguese and then in Chinese.
Then truly Oriental music followed.
We had about forty minutes of this
program. So CQN was pulled in,
and here was another Asiatic snared.

SHORT WAVE RADIO



When this station was reported,
many fans went after it the follow-
ing Sunday and several logged it.
I first heard about this distant
catch in December through my con-
nections with short-wave listeners
in the Far East. It is a government-
controlled station using 1000 watts
of power, and it is being heard very
often in Australia and New Zealand.

Several fans said to me when I
told them about this station, “How
did you identify this station when
they did not give their call letters?”
and, “It don’t seem possible to pull
in a fifty-meter station in daylight!”

The first question probably puz-
zles more fans than the second.
Well, this is how to identify sta-

tions. Not alone CQN. but nearly
every new catch. For example: if
you heard a woman talking in

Italian on 25.4 meters, followed by
an operatic selection. you would
know vou had heard Rome. But if
you waited to identify Rome until
the announcer said., “This is 2R0O.”
you would have some wait. The
same with France or Morocco or a
half-dozen other foreigners.

One has to do a certain amount of
reasoning in order to identify the
stations you hear. Of course. a re-
ceiver with well-calibrated dials is
part of the job. But calibration of
dials does not come in a dayv or a
week, as all fans will tell the new-
comer. With CQN. it was easy.
Knowing of an Asiatic on 50 meters
owned by Portugal and located in
China, what more did I need when
I picked up their signals?

Some Good Advice

Now about this daylight and
night-time “stuff.” Here I am going
to make a strong statement. All my
best catches have been heard (and
verified) when I tuned absolutely
contrary to what people have told
me. Let us take CQN. Some say
it is impossible to log the higher
waves at that hour of the morning.
Why? Because the signal is coming
through too much light. But how
much light was that signal coming
through? Very little. Think! China
is to the west of us. When it was
6 a.m. here in New York City, it
was 3 a.m. on the Pacific Coast,
12.30 a.m. in Hawaii, 11 p.m. on the
180th Meridian, and about 8.30 p.m.
in Macao, China. The only real
daylight this signal came through
was a distance of about 700 miles,
or from New York to Chicago. Why
should we not get CQN? No reason
at all. My advice to you fans is:
watch your time charts.

You fellows who are after Asiatic
catches leave your ‘“daylight coils”
alone in the early hours of the morn-
ing; but if you are after European
catches, all well and good; but, for
the Far East, the nightime coils in
the morning. There are plenty of
catches for all.

Now _to that always important
feature: The Mail Bag. A. L.
Mainhofer of the Bronx, New York,
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A general view of Capt. Hall's modest but famed radio "shack.”
is the portable line amplifier used for the WBNX rebroadcasts.

At the extreme left
On the table between

the windows is a Postal receiver; along the right table are Hammarlund and National

sets,

The walls are literally plastered with a prize collection of verification cards, letters
and photographs from the four corners of the Earth.

The switches under the right

window permit a choice of any of several different aerials, of both the straight and
transposed-feeder types,

writes and says that on January 21
he heard HVJ, “Radio Vaticano.” on
50.26 meters. He does not =ay the
time, but although the writer has
heard this station many times, he
has yvet to get them on that wave-
length.

E. R. Callender. Middletown, New
York. rushed to the aid of the writer
when he read that Frank Gillelin Jr.
of San Diego, California, could
hardly believe that the KEuropean
stations were being heard here in
the East after dark. This is what
Mr. Callender says: “Received veri
of a program heard over G6RX,
69.44 meters on February 1st which
ended at 9.45 p.m. e.s.t. Heard D.JC.
Zeesen. on Sunday night. February
25; call letters coming through in
English at 9.40 p.m. e.s.t. Listened
to the program until 10.50 p.m. e.s.t.,
at which time it was blanked by
local QRM. This particular pro-
gram, according to the announcer.
was for the benefit of North Amer-
ica. G6RX has been coming in
every evening for the past two
weeks, testing with Montreal. Usu-
ally, they use records; last night.
however, they put on a play before
the records. I believe that any week
some European station can be picked
up in the evening.”

HC2RL, Ecuador

Harold Molin, Darien, Connecticut,
heard a station in Ecuador sending
a message to the writer. Who was
it? That is HC2RL, Guayaquil,
Ecuador, on 45 meters. This station
is owned and operated by Dr. Robert
Levi.

Edward Kirchhuber, Brooklyn,
New York, writes, asking about the

Cuban station on 50 meters. This is
COC. 50 meters, Havana, Cuba.
Schedule 4 to 6 pm.. est,  Ad-
dress all reports to P. O. Box 9%,
Havana, Cuba,

W. N. Bird =avs., “I think [ have
read everything vou have published
in the last few months and enjoyv
eiach one of the articles. [ especially
enjoved the one in the new SHORT
WAVE RADIO magazine in regards to
telling the different foreign stations
by their signals.”” Thank vou, Mr.
Jird.  No one knows how a letter
like this ix appreciated. It makes
us work just so much harder to
please all our readers.

Bitten by the ''Veri" Bug

But then again we put our hand
in the mail bag and get another fine
letter. This one from R. W, Chabot,
Elwood, Indiana. *Although I have
read every issue of SHORT WavE
Rapio, I have never written to vou
regarding yvour department, which,
in my estimation, should go a long
way. I trust that we can look
forward to a longer department
in the near future. So far. I have
logged Daventry, Zeesen, Pontoise.
Rugby. Bogota, Caracas. Barran-
quilla, Buenos Aires, Eindhoven, and
Canadian and U. S. from coast to
coast. Received VK3ME twice. but
reception was so poor 1 did not log
it. Received Byrd’s expedition quite
frequently with good volume. Ship
to shore, amateurs in all nine dis-
tricts and in Canada are received
regularly. My pet stations are EAQ.
G6RX, and LSX, which comes in
with volume compared to any U. S.

station. Have just been bitten by
the veri bug, and have received
7



Calds ol

Draventry.
Wiateh my smohe from now on, At
presont, myoaim is to reecive Rome
and uss=iit. both of which, so far,
have eluded me; but | onotice that

oo and

Fives
which

Isstued

RN,

the  mapazine  just
definite  hoors for
I uld be sutheient,”

b, Dhovid Sonth, New Yaoark City,
nre is doing some fine DXTing in
the heart of New York City conly
ten blochs away froem the writer, in
tactr, i~ list as excellent, having
caurht URadio Budapest™ the very
ame Sunday the writer did. And
did our telephones gret husy? o His
veri came  along in short order
Here is the dope on Radio Buda
pest™ s The note says that the call
letters arce HAS and HAT and that
two  wavelengths, 1860 meters
CORT10 Koe and 2092 meters, 10685
k.oov e used. The power is D kow,
fte antenna is directed to the west,
and the stuwtion s situated thirty

A  scene during
one of Capt. Hall's
broadcasts over
WBNX, The Coap-
tain is at the right,
focing the micro-
phone. At the left
is Earl Gordon,
WBNX engineer, ot
the controls of the
portable line am-
plifier which con.
nects the Captain’s
“studio’ with the
WBNX transmitter.

nules southwest of Dadapest. Pro
vram schedules are irregalar: but
when they are on the air, it is from

1245 pom. to 6 pom. The address of

this rare cateh is: Rescarch Labora-
tories for Fleetrical Communications
of the 1L Hungarian Post, Gyali, St
22,0 Budapest,
From .. . Goerner, Oberlin,
Ohio:  “Fine  bhusiness  on SHoORT
Wave Rablo. Incidentally, the veri
pictured in it of 1RO and 2RO s
identical with mine, date and  all.
Can now see why my first two veris
m s never came. I can’t seem to
et any response from the southern
stations., COC came through in
twelve davs. | have ashed for veris
from LIBADD, HC2RL, LTADBL,
ete,, for two months, I haven't
heard CI'S for some time and am
wondering  if they  are coming
through in New Yorkh,  Also don’t
ret Santo Domingo.”  Those South
American stations take a very, very

long time to answer, but they pgen-
erally do. (CPH states they are
broadeasting  daily  from 7.30 to
10.30 p.m. They also state that they
have recently changed their wave-
length from 4923 to 32.8 meters,
This information came from G. Clin-
ton Bell, Atlantic City, and Albert
Bond, Fall River, Mass.

IPhilip Nold, Jr,, says: “Will you
kindly let me know how long it takes
to get a verification from RVHY,
Moscow, Russia. I wrote for one
and also sent an International Reply
Coupon on December 257 First |
hope Mr. Nold did not address his
chvelope “Russia,” as there is no
such place.  He should have written
Moscow, U S, S, R Secondly, it
takes about two months to get a
reply from them.  When reports of
this station were not running into
the hundreds, o fan got an answer
in about three weeks; but my last
letter from Moscow dated Janunary
26 said, “We are sorry we have been
<o long in writing vou a letter, but
we have had a very large corre-
spondence in connection with our
campaign for our listeners. We
were very glid of the report on 26
meters which vou sent us on No-
cember 22t We have already sent
vou our progiam for February, but
are enclosing another herewith, with
correction of the hour of Sunday
broadcast. We are now having one
more broadeast on 25 meters for
longlish speaking workers in Siberia.
We shall be interested to know if
vou can pick it up in New York, it
will be from 6 to 7 a.m., Moscow
time.”  That is, 11 p.m. to 12 mid-
night, e.x.t. Detween you and me
and the aerial, | think “Russia” is
rone for the scason, only to return
with & “wow' next winter,

Reception Reports From "Short Wave Radio” Readers

N response to a request published

in the M:oceh i=suc. we have heen
receiving numerous letters from our
readers  describing short-wave  re-
ceiving conditions in various parts
of the country.  We are publishing
a4 number of these herewith because
they contain interesting data,

Montana Results

Dhear Captain Hall:

In regards to your request for re-
ports as to short-wave reception |
am listing my resultz of one month's
listening.

Above 49 meters: useless for DX,
and only of use for aircraft and ama-
teurs,

The JA9-meter channel: not very
wood, no DX, A grreat deal of static.
The best U, S, relays are WENXAL,
WIAOXAL and WEXK. The reception
of these is very poor,

The 31-meter channel: almost use-
fess, even for the UL S orelay sta-
tions.  The best of the 31-meter U,
S.ostations are WANAL and WIXAZ,

The 25-meter channel: this chan-

nel is bhetter than the first two. The
DX on this channel are 12RO and
DI, The only U, S, station s
WRNK.

IFronmt 20 meters down to 16 me-
ters: this band seems to be the best,
There scems to be less static and
more volume and DX, The best UL
Soorelavs are WIBXAL on 16 and
WXNK on 19,

I"or  stations to
Hxsted:

19 m., WBHY, Alaska Telegraph,
located in Scattle, Wash.: they relay
i Sceattle broadeasting station which
I believe is KRSC, They also test ir-
regularly.  They appear to be on all
afternoon,

1936 m.., J1AA, Tokio, Japan:
commercial trans-Pacific phone. They
are on all afternoon,  They ave as
consistently rveceived as the U, S,
relay stations and have better vol-
ume.

30.40 m., JIAA, Tokio, Japan:
commercial.  Phone from about 5
to 8 a.m. m.s.t,

18.71, KKP, Kauhuky, Terr. of
Hawaii: commercial phone. lrregu-

report 1 have

lar, about 2 p.m. mountain time,

S9.10, LSL, Buenos Aires, Argen-
tina: commercial phone, about 5 to
7. mes.t,

I have had some South American
reception on the 20 m. amateur
hand.  OAlD at Negritos, Peru,
comes in fine.

Foreign reception is very poor in
most cases.  Although many stations
are received, they have such poor
signals that they cannot be identi-
fied.

The set I am using is a four-tube
job using a /8, a 57, a 2A5, and an
R0, | use only a speaker with it.

Bos H. WALKER,
1612 Central Avenue,
Great Falls, Mont.

Some Good ''Veries"

Mr. A. L. Mainhofer, 1875 Sedg-
wick Avenue, Bronx, N. Y., has re-
ceived a number of unusually good
verifications from WS8XAL, Cincin-
nati, Ohio, Radio Maroc, Africa, and
Radio Vaticano, Italy, which are

SHORT WAVE RADIO
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SEND IN REPORTS

As the United States is o big coun-
try, and reception conditions vary
markedly in different locations, Capt.
Hall would like to receive reports from
other short-wave listeners, so that he
may collate them for benefit of all
readers. Capt. Hall does all his list-
ening in New York, and he is particu-
larly anxious, therefore, to learn what
general results are being obtained on
the West Coast. Address your letters
to Capt. Hall in care of SHORT
WAVE RADIO, 1123 Broadway, New
York, N. Y,

Please do not ask Capt. Hall to pass
opinion on different makes or kinds of
radio receivers.

worth reading. The “veri” from
Radio-Maroc was five pages long and
in French. We had it translated
and are printing the most interest-
ing parts ot it,

Cincinnati

This is to verify your recent re-
port of reception of our short-wave
station W&8XAL. Station W3XAL
operates on a frequency of 6060 k.c.
(19.5 meters), and has a power of
10,000 watts.

At the present time this station is
not operating on a regular schedule.
However, the tentative schedule is
as follows:

(Greenwich Meridian Time)
11:30 am. to 3:30 p.m.
6:30 p.m. to 8:30 p.m.
11:00 p.m. to 5:30 a.m.

You no doubt know that The Cros-
lev Radio Corporation is just com-
pleting construction of a 500.000-
watt transmitter to operate on
WLW’s frequency of 700 k.c. be-
tween the hours of 1:00 and 6:00
a.m., Eastern Standard Time. The
call letters of this new station are
W8XO0, and we believe you will enjoy
listening to the programs from this
station.

Thanking you for your interest in
writing to us and trusting that you
will enjoy good reception from
W8XAL and W8XO0, we remain

Very truly vours.
The Crosley Radio Corporation.
J. A. CHAMBERS,
Technical Supervisor,
Stations WLW-WSAL

Morocco
Sir:

I wish to acknowledge receipt of
vour letter concerning programs
from Ruadio-Maroc and to thank you
for the very interesting information
it contains.

Following is a description of the
short-wave station Maroc-France:
FRENCH PROTECTORATE OF Morocco,

Manager of Telegraph & Tele-
phone Stations.

This station is located on the out-
skirts of Rabat at the same place
where Radio-Maroc is situated. The
main antenna consists of two direc-
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tional arrays supported by three
masts 68 meters high and 110 me-
ters apart; one antenna is for 23.38
meters and the other for 32.26 me-
ters. Two secondary antennas, in
the form of squares, permit radia-
tion in all directions on the afore-
mentioned waves. with a view to the
eventual establishment of communi-
cation with Algeria, Tunizia, and
French Oceidental Africa. The sec-
ondary antenna on 32.26 meters per-
mits, in addition, contact with Paris
during the even hours when the
23.08-meter wave becomes useless,

The transmitter is crystal con-
trolled. and consists of two master
oscillators, functioning on 23.38 and
32.26 meters, and a power amplifier
using large water-cooled tubes. De-
sides, there is an absorption circuit
attached to the power amplifier,
which may be used for either tele-
graph keyving or telephone modula-
tion.

Plate voltage on the order of
10,000 volts for the big tubes ix fur-
nished by a mercury-vapor rectitier.
Power for the smaller tubes is fur-
nished by generators and storage
batteries. Alternating current for
all machines is obtained from the
city power system.

The different antennas are ener-
irized by feeder lines. The antenna

power is 15 kilowatts with teleg-
raphy and 10 kilowatts with tel-
ephony.

The radio station at Rabat com-
prises. in addition to the transmitter
described. a separate short-wave re-
ceiving station. where a super-
heterodyne with automatic volume
control is emploved: and a central
telephone control station. whereby
local telephone subscribers in Mo-
rocco may talk, via the short-wave
transmitter, to any telephone sub-

seriber in France. This section ad-
joins the Rabat telephone central,
making interconnections easy,

Automatic sending equipment for
telegraph messages permits fust
handling of traflic, to a capacity ol
50,000 words per day.

Every Sunday, the short-wave sta-
tion Maroc-France relays the regu-
lar programs of the long-wave st
tion Radio-Maroe, which is on 416
meters, according to the following
schedule:

1230-1100 gm.t. (7:30-9.00
e.s.t) on 23.38 meters,

1930-2200 gom.t. (2:30-5:00

e.xtl.) on 32.26 meters.

a.m.

p.am.

Schedule of Radio Vaticano Programs

Monday—10.00-10.15 a.m. G. M. T.
15,120 ke, (1981 m. .  Letters
from Missions in Italian. 7.00-7.15
poo Goo M. T 5,969 ke, (H0.26
m.). Vatican's Information and
Notices in Italian.

Tuesday —10,00-10.15
15,123 ke. letters
from Missions in linglish,  7.00-
7.15 pom. Go M.T. 5,969 ke, (50.26
m.). Vatican's Information and
Notices in ltalian,

Wednesday—10.00-10.15 a. m, G. M.
T. 15,123 ke, (1984 m.) . Letters
from Missions in Spanish. 7.00
7.15 p.m. G. M. T, 5.969 ks, 50.26
m.) Vatican's Information and
notices in ltalian.

Thursday —10.00-10.15 a.m. G, M. T.
15,123 ke, (1984 m.).  Lecture
of letters from  Missions in

a.m. G. M. T.

(1981 m.).

French. 7.00-7.15 p.m. (. M. T.
5.96Y9 ke, (5026 m.) Vatican's
Information and Notices in

Italian.
Friday —10.00-10.15
15123 ke, (19.84

am, G, M. T,
m.). lLetters

General view of the transmitting station in Vienna, made by the famous Telefunken

Company. Note how all the controls are brought out to large wheels a distance from

the actual "live" apparatus. This open type of construction is in marked contrast with

American practice, which calls for fully enclosed apparatus with automatically locking
doors and elaborate safety precautions.



"shot"" of the antenno mcst
of the Vienna broadcasting station. This
is the vertical half-wave type, first popu-
larized by WABC of the Columbia Broad-
casting System.

A beautiful

from Missions in German. 7.00-
705 pom. G ML T. 5,969 ke, (H0.26
m. . Vatican's Information and
Noticos in Halian.

Satupday  10,00-10.15 a.m. G. M. T.
15,123 ke, 19813 m.). Lelters
from Missions in Italian, 7.00-7.15
p.m. G ML T, 5,969 ke ¢50.25 mu).
Vatican's Information and Notices
in Itahan and Latin.

Sunday and crery holiday—10.00-
1030 a.m. G, ALT. 5969 ke
(50,26 m. Liturgic and Spiri
tual Lectures for sick people in
l.atin, French, Ttalian, and Sacred
Music.

It is casyv to recognize the station
by the c¢lock’s ticks in the studio.

RysEarcn Lanps, 1ror ELECTRICAL
COMMUNICATION OF THE
R. HUNGARIAN POST.
Budapest. Gyali-— at. 22,

Alr. A, L. Mainhofer,
1975 SRedewick  Ave.,
yrons. N.Y. UL S0A.

Deuar Sir:

Many thanks for the report. We
checkod it with our station-log and
found it OK. So we confirm here-
with vour reception report of De-
cember 3 upon the Hungarian short-
wave transmitter.

Here you find some data:

Call letters: HAS, HAT.

L.ocation: Székesfehérvar, 30
miles 8-W of Budapest.

Wavelength: 43.86 m.-6840 ke.
and 21.92m.-13,685 ke, quartz con-
trolled.

Power: 5 kw.

Aerial: Directed to West,

Program — schedule irregular;
time 5.45—-23.00—G. M. T. if any.

We wish yvou good reception con-
ditions for the future and enjoyment
in our programs,

B. MARSHALK®H,
Dircetor for the Labs.

They Want “Dope”’

UGO KOSKINEN, %143 Third

Avenue, New York, N. Y., has
received an unusually long verifica-
tion from the French station outside
of Paris, Radio-Coloniale. This was
accompanied by a questionnaire
which indicates that the IFrench are
giving sericus attention to their
short-wave broadcasting service, As
a matter of interest, we have had
this material translated, and are
publishing it herewith. The time
schedule has been converted to
Fastern Standard Time tor the bene-
fit of American listeners.

Time Table of the Government Station

Radio-Coloniale
15001600 G.M.T. 8.00-11.00
E.2T 19.68 meters

1915 G.AM.T. 11.15 a.m.-2.00
p.m. E.8'T, 25.20 meters

2300 GMUT.  3.00-6.00  p.m.
I.RUT. 25,20 and 25.60 meters

0002 G.MT. 6.15-9.00  pm.
FL.SUT. 25.60 meters

am.
1615
2000

2310

0ees3 0005 GALT. 10,000 p.m.-mid-
night E.8.T. 25.60 meters
The government station  Radio-

Colopiale thanks all its listeners for
the interest they show in its trans-
missions, It asks them to advize it
exactly where they are located (lati-
tude and longitude) the wave on
which they receive the station. the
type of receiver, and the hours when
they receive best.

By so informing the government
station  Radio-Coloniale, they will
make its job casier and permit con-
stant improvement in its programs.

The government station Radio-
Coloniale asks its listeners to answer
the following questions:

1. What is the exact location of
the place where you hear Radio-
Colowiale— longitude, latitude—state

country?

2. 1s this location in a mountain-

ous region? Wooded? ])r_v-‘.’
liumid? Near the seashore? Alti-
tude?

3. Is reception best at day or at
night, and during what season of the
vear and hour?

4. What kind of a receiver do you
use?

5. What other short-wave stations
do you hear regularly? What are
their wavelengths? Do you hear
them better or worse than Radio-
Coloniale?

6. Are you bothered by atmos-
pheric disturbances? When are they
most bothersome? Are they also
bothersome on waves above 50
meters?

7. What do you think of the pro-
grams of Radio-Coloniale?

8. Which programs are heard
best ? )

9. What programs interest you
most ?

10. How often do you listen?
What listening hours are most con-
venient for you?

This weird looking animal is a ten-foot

high mercury vapor rectifier tube used to

supply high voltage direct current for the

tubes of the Vienna transmitter pictured
on the preceding page.

From Youngstown, Ohio

Dear Captain Hall:

Saw your article on short-wave
reception in the current issue of
S11ORT WAVE RaD10. 1 note mention
of a “razz” from a California fan
on after-dark reception.

I have listened to the short waves
in the Youngstown district for some
five years and have never heard a
luropean station under 30 meters
after dusk and would probably faint
if 1 did.

| am an E.E. of some 30 years
standing, have always had the best
possible receivers, and have a re-
ceiver today that will perform with
the best commercial receiver sold.

This high-frequency failure is
common all over the Mahoning Val-
lev. The downtown district of
Youngstown is some 185 feet under
lake level, that is, Lake IKrie, which
may or may not have something to
do with it.

I was informed by a Westinghouse
engineer in a conversation on this
subject that high-frequency waves
seem to lose their “pep” in passage
over the Allegheny Mountains. In
addition, there is continual “smog”
ismoke and fog) in this steel coun-
try, which may also be a cause. At
any rate, we don’t get them.

I am glad to say that I have en-
joyed your articles very much, both
for the information and entertain-
ment they contain, and hope you will
continue indefinitely.

C. H. LANE,
433 W. Boston Ave.,
Youngstown, Ohio.

Regarding technical inquiries:
Capt. Hall is not a radio technician
and frankly admits his primary in-
terest in radio is listening. If you
have technical questions to ask,
please address them to Louts Martin,
technical dirvector of this magazine.

SHORT WAVE RADIO



Best Short Wave Stations

Capt. Hall.

time follow.

World wide statians that send pro-
grams, B, Broadcast; E, Experimental; P,
Telephone stations.

Europe
16.30, P, PCK, Koatwiik, Hallond, about
6.30 a.m.
16.86, B, GSG, Daventry, England, 7.30
to 8.45 o.m.
16.88, B, PHI, Huizen, Halland, 7 ta
9 a.m., irregular.
19.55, B, CTIAA, Lisban, Partugal,
Tuesday and Friday, 4.30 ta 7 p.m.
19.68, B, Pontoise, France, 8 to I a.m.
19.73, B, DJB, Zeesen, Germany, 7.15 to
Il a.m.
19.82, B, GSF, Daventry, England, 3 ta
5 a.m.
19.84, B, HVJ, Vatican City, Italy, 5 to
5.30 a.m.
25.00, B, RNE, Moscow, Sunday, {1 a.m.
to 12,
25.20, B, Pontaise, France, |1.15 to 2.15
p.m., 3 to 6 p.m.
25.28, B, GSE, Daventry, England, 7.30
to 8.45 a.m. and 4 to 6 p.m.
25.40, B, 2RO, Rome, ltaly, |l a.m. to
1.30 p.m. and 4 to 6.30 p.m.
2551, B, DJD, Zeesen, Germany, 8 to
Il p.m.
25.53, B, GSD, Daventry, England, 3 to
S a.m., and 1.15 to 2.45 p.m.
25.57, B, PHI, Huizen, Holland.
25.63, B, Pontoise, France, 3 to & and
6.15 ta Midnight.
29.04, Ruysselede, Belgium, 1 p.m. on.
30.00, B, EAQ, Madrid, Spain, 5.15 to
7 p.m.
30.52, B, IRM, Rome, ltaly, 2 to 6 p.m.
31.27, B, HBL, Genevo, Switzerland, Sat.
5.30 to 6.15 p.m.
31.30, B, GSC, Daventry, England, & ta
8 p.m.
31.55, B, G5B, Daventry, England, 11
a.m. to | p.m., 1.15 to 2.45 p.m,,
6 to 8 p.m.
43.86, HAT2, Budapest, Hungary, irreg-
ulor. No time schedule.
4538, B, REN, Moscow, Russia, 2 ta
5 p.m.
49.40, B, VOR2, Vienna, Austria, 3.30 ta
§ p.m., irregular.
4950, B, OXY, Skamleback, Denmark, 2
to 6 p.m.
49.59, B, GSA, Daventry, England, 2.45
ta 5.45 p.m., 6 to 8 p.m.
49.83, B, DJC, Zeesen, Germany, 8 to
, VI p.m.
50.00, B, RV59, Moscow, Russia, 5 to
6 p.m.
50.26, B, MHVJ, Vatican City, ltaly, 2 to
2.15 p.m.
60.30, E, G6RX, Rugby, England, 8 to
10 p.m.. irregular.
49.44, E, G6RX, Rugby, England, 9 to
1l p.m., irregular.
Asia
16.50, P, PMC, Bandoeng, Java, 3 ta
S p.m., irregular.
19.03, E, JIAA, Kemikawa, Japan, 4.30
a.m., irregular.
20.03, P, KAY, Manilo, Philippine Isl.,
S to 8 a.m.
28.80, P, UIG, Medan, Sumatra, 4 to 5
a.m.
30.40, E, JIAA, Kemikawa, Japan, 5 to
7 a.m.
for MAY, 1934

48.90,

49.10,

70.6,

23.38,
29.58,
37.33,
41.60,

48.99,

49.50,

16.87,

19.56,

19.64,
19.67,
19.72,
25.27,
25.36,
25.45,
31.28,
31.36,
31.48,
456.69,
48.86,
49.02,
49.18,
49.18,
49.34,
49.50,

49.50,

19.19,
25.73,
27.35,
28.98,
30.03,

B, Z&GE, Zula Lumper,
States, Sun., Tues., Fri.,
8.30 p.m.

B, VUC, Calcutta, India, 9 to 12
a.m. and 2 p.m. to 3 am,

B, RVI5, Khabarovsk, Russia, 3 to
9 a.m.

Malayan
6.30 to

Africa
B, CNR, Rabat, Moracca, Sun.
7.30 ta 9 a.m.
P, OPM, Leopaldville, Belgian
Canga, 9 ta 10 a.m.
8. CNR, Rabat, Morocco, Sun.
3ta 5 pm.

B, EARS8, Tenerffe, Canary Isl,
S to 6 p.m.

B, Johannesburg, Sauth Africa, 4
ta 5 a.m., 12 to 3 p.m., and 8 to
10 a.m.

B, VQ7LO, Nairabi,

a.m. to 2 p.m.

Kenya, |1

North America

8, W3XAL, Baund Brook, N. J., 10
a.m. ta 4 p.m., irreqular.

B. W2XAD, Schenectady, N. Y,
Mon., Wed., Fri. and Sun. 4 to

S p.m.

B, W2XE, Wayne, N. J., Il am.
to | p.m.

B, WIXAL, Boston, Mass., Il a.m.
to 3 p.m., Sun.

B, W8XK, Pittsburgh, Pa., 10 a.m.
to 4 p.m., irregular.

B, WB8XK, Pittsburgh, Pa., 4.30 ta
10 p.m., irreqular.
B, W2XE, Wayne, N. J,, 3 to
5 p.m.

B, WIXAL, Boston, Mass., Sat., 5
to Il p.m., and Sun. 6 ta 8 p.m.
B, W3XAU, Philodelphia, Pa., |
to 6 p.m.

B, WIXAZ, Springfield, Mass., 7
p.m. to | a.m.

B, W2XAF, Schenectady, N. Y., 8
ta Il p.m.

B, W3XL, Bound Braok, N. J., ir-
reqular.

B, WBXK, Pittsburgh, Pa., 4.30 p.m.
to | a.m.

B, W2XE, Wayne, N. J., 6 to Il

p.m.

B, W3XAL, Bound Brook, N. J,
Sat. 4.30 to 12 p.m.

B, W9XF, Chicago, Ill.. 8 to 9.30

p.m.
B, W9ZAA, Chicago, lll., 3 to b

p.m.

B, W3IXAU, Philadelphia, Pa., 8
ta 12 p.m., irregular.

B, WB8XAL, Cincinnati, Ohio, 9 ta
10 p.m.

South America

P, OCJ, Limo, Peru, 2 p.m. ir-
reqular.

E, PPQ, Rio de Janeiro, Brazil, 7
p.m., irreqular.

P, OCI, Limo, Peru, 10 p.m., ir-
reqular.

E, LSX, Buenos Aires, Argentina,
8 to 9.30 p.m., irregular.

E, LSN, Buenas Aires, Argenting,
9 to 10 p.m., irreqular.

© Standard Publications. Inc

The list of stations below has been compiled directly from the log of
The column to the left is the wavelength, the letter to the
right indicates the type of transmission, and the location and operating
The operating time is liable to change from day to day, so
that those listed may only be used as a guide. All times given are E.S.T.

32.00, B, Ti4NRH, Costa-Rica, 7 to 8

p.m.

32.8, B, CP5, Bolivia, 7.30 to 10.30 p.m.

36.65, E, PSK, Rio de Janeiro, Brazl, 8
p.m., irreqular.

40.55, E, HJ3ABD, Bogota, Colombia, 9
ta |l p.m.

41.55, B, HKE, Bogota, Calombia, Mon.
6 to 7 p.m. and Tues. 8 to 9 p.m.

41.60, B, HJ4ABB, Manizales, Calombia,
9 ta 10 p.m.

45.00, B, HC2RL, Quita, Ecuadar, Sun.
S ta 7 and Tues. 9 to Il p.m.

45.31, B, PRADO, Riobamba, Ecuador,
Thurs. 9 to 1l p.m.

45.60, B, HJIABB, Barranquilia, Colom-
bia, 6 ta 10 p.m.

47.00, B, HJSABD, Colombia, Thurs.,
Sat. and Sun., 7 to 9.30 p.m.

48.00, B, HJ3ABF, Bogota, Calombia, 7
to 10.30 p.m.

48.50, B, T6GW Guotemala, 6-12 p.m.

48.78, B, YV3BC, Caracas, Venewuela,
Evening, irreqular.

4895, B, YVIIBMO, Maracaibo, Vene-
zuela, 8 to Il p.m.

49.39, B, YV5§ BMO, Maracaibo, Ven-

ezuela, 5 to 9 p.m.

50.20, B, YVIBC, Caracas, Venezuela, S

50.20, B,
73.00,

to 10 p.m., irreqular.

HJ4ABE, Tunga, Colombia, 9
to 10.30 p.m.

B, HCJB, Quita, Ecuador, Eve-

ning, irreqular.

Mexico, West Indies, and Yucatan
25.50, P, XDM, Mexico City, Mexico, 8

26.00,
32.09,
47.50,

47.80,

to 9 p.m., irreqular.

E, XAM, Merida, Yucatan, 6 to
7 p.m. irreqular.

E, XDC, Mexico City, Mexico, 5
to 7 p.m., irregular.

B, HIZ, Santo Domimgo, 5 to 6

p.m.

B, HIIA, Dominican Republic,
Mon., Wed. and Fri. 12 to 1.30
p.m. Tues,, Thurs. and Sat. 7.30
to 9.30 p.m.

B, HIX, Santo Domingo, Tues. 8 ta
10 p.m.

50.2, B, COC, Havana, Cuba, 5 to 6
p.m.

50.2, B, YV4 BAG, Caracas, Venewela,
12.50 to 1.05 a.m.

Oceania

31.28, B, VK2ME, Sydney, Australia, Sun.
| to 3 a.m., 5 to 8.30 a.m., and
9 to Il am.

31.55, B, VK3IME, Melbourne, Australio
Wed. 5 to 6.30, Sat. 5 to 7 a.m.

Canada

25.60. B, VE9JR, Winnipeg, Canada, &
to 10 p.m., irregular.

49.10, B, VE9HX, Halifax, N.S., Evening,
irregular.

49.22, B, VE9GW, Bowmanville, Canada,
3 ta 6 p.m. daily.

49.29, B, VE9BJ, St. John, N. B., 5 to
10 p.m.

49.42, B, VE9CS, Vancouver, B.C., Fri.
12 to 1.30 p.m.

49.96, B, VE9DR, Montreal, Canada, 8

to 10 a.m., Sun | to 10 p.m.

NOTE: All times given ore appraximate

and subject to change.



World List of S. W. Broadcast Stations

ECAUSE of language difficulties,

mail delavs, and the generally
unstable nature of short-wuve broad-
casting, the compilation of s<hort-
wiave station lists is probuably the
most thanhless job with which radio
mapazine editors are faced. Some
people want the stutions arranged
alphabetically by call letters, others
by wavelength or frequency, others
bj\' countries. and still others by
hours of the duay. .

For the past »ix issues—Novem-
ber, 1033, to April. 1933 SHORT
Wave Zaplo has published an excel-
lent list with the stations arranged
alphabetically by call letters, which

seems to be the most logical wav.
Thix list is unusually complete, and
includes hundreds of experimental,
commercial, phone and police sta-
tions in addition to bona fide broad-
cast stations. It has grown to the
puint where it takes up more space
than we can give it in every issue, so
it is being omitted this month and
will reappear when enough changes
or corrections have been made in it
to warrant reprinting. New readers
of SHORT WAVE Rapio who wunt to
see this list can readily obtain copies
of the April. 1934, issue from the
publishers,

This month we are presenting a

canvenient list of short-wave broad-
casting stations only, arranged ac-
cording to frequency with subdivi-
sions according to the six interna-
tional relay broadcasting channels.
We hesitate to apply that much
abused designation “official” to this
list. but it was prepared by the In-
ternational Reluations Section of the

Fe@eral Radio Commission of the
United States Government, which

should mean something,

Some of the calls given follow the
assignments in force before Janu-
ary, 1934, but otherwise the list is
accurate. '

Frequency Call Location
tkc. Letters
6000-6150 kc. (48.78-—50 meters)
(OO0 Fananarive. Madagas -ar

oo 32C Christchurch, New  Zeal'd

ooy RW49 Union Soviet Soc. Kep.

6000 Reunion Ilands

oo XGOX Nanking, China

w0y CMCI Havana, Cuba

603 CMDC Havana, Cuba

o005 VE9DR Drummondville, Que.. Can.

otus  VEIDN Montreal, Quebee, Canada

0003 HRB Tegudigalpa, Hondura-

o010 Australia

o010 ZGE Kuala Lumpur. Fedr.
AMalay States

6015 VEICX Nova Scotia. Canada

6020 DJC Konigs Wusterhoiusen, Ger.

o030 VE9CA Calgary, Alberta, Canada

6035 YNA AManagua, Nicaragua

6040 Batavia, Dutch Indies

o040 CMDC Havana, Cuba

o040 CMCI Havana, Cuba

6040 WI1XAL Boston, Mas-, "5\,

6040 W4XB Aliami Beach, Fla., U0

wu45 EAQ Aranjuez, Spain

o030 VE9CF Halitax., Nova Scotia, Can.

6050 GSA Daventry, Great Britain

600 VEICL Winnipeg, Mamtoba, Can.

60060 Batavia, Dutch Indies

6060 VQ7LO Kenva, British Arnica

o060 2XZ Wellington.,  New  Zealand

600 W3IXAU Phila., Pa., U S, A,

0000 WS8XAL Aa~on, Ohio

6065 SASH Alotala, Sweden

6070 EAQ Aranjuez, Spain

w070 VE9CS \ancouver, Br. Col., Can.

6072 UOR2 Wien, Austria

o073 ZT) Johanneshurg, S. Africa
6080 WBXAA Chicago, 1L, U, S0\
GOX Takoradi, Gold Coast, Afr.

o0 VE9BJ St. John, N B., Can.

o0vo OXY Skamlebak, Denmark

00vs  VEIGW Toronto, Ontario, Canada
6100 Batavia, Dutelh Indies
0100 W3IXAL Bound Brook, N. J., U.S. A,
o100 WIXF Downers Grove, L, U.S AL

6100 Japan

o110 VE9CG Calgary, Alberta, Canada
o110 EAQ Aranjuez, Spain

ol10 VUB Bombay, India

6110 Prangins, Switzerland

o110 VUC Calcutta, India

o115 Warsaw, PPoland

6120 W2XE Wayvne, N. J., U, S0 AL

6120 NAA
012242ZT)
0130 VE9BA

Washington, D. C.
Johannesburg, S. Africa
Montreal, Quebec, Can.

0135 YID Bagdad, Iraq

6140 Australia

o140 KZRM Aanila, Philippine Islands
6110 W8XK Saxonburg, Pa., U. S, A.

6150 VESCL

9500-9600 kc. (31.25-31.58 meters)
9300 XGOX Nanking, China
u310 GSB Daventry, Great Britain
9510 VKIME Atelbourne, Australia

Winnipeg, Manitoba, Can.

9515 Prangins, Switzerland
9320 OXY Skamlebak, Denmark
0520 Batavia, Dutch Indies
9530 YNA AManagua, Nicaragua
9330 W2XAF Schenectady, N, Y., US.A.
Y340 Batavia, Dutch Indies

12

Frequency Call Location
tkc.! Letters
0343 EAQ Aranjues, Spain
0343 Prangins, Switzerland
9350 Japan
0350 NAA Washington, . O,

9330 Batavia, Duteh Indies
9335 VE9IDR Drummondville, Que., Can.
9500 DJA Konigs Wusterhausen, Ger.
9365 VUB Bombay, India

0370 W8XK Saxonburg, Pa, U S0 AL
09370 WI1XAZ Springtield, Mass, U S A
370 KZRM Alanila, Philippine I<land:

9570 SRI Posnan, Poland

9375 VUucC Cualcutta, India

O3%0 Australia

93k VESDM Montreal, Quebee, Can.
DRI Batavia, Dutely Indies
uiss GSC Draventry, Great Britain
9390 W3IXAU Phila, Pa, U, 8, AL

9390 VK2ME Svdney, Australia
93v0  PCJ Hilversum, Holland
URUE Pranuvins, Switzerland

11700-11900 kc. 125.21-25.64 meters)

11705 VE9BA Montreai, Quebec, Can.
11705 Irame

11710 Australia

11720 CIJRX Winnipeyg, Manitoba, Can.
11730 PHI Huizen, Holland

11730 NAA Washington, D, C.

11740 HRB Tegucigalpa, Honduras
11740 NAA Wa-shington, 1. €.

117530 GSD Daventry, Great Britain
11700 DJD Konigs Wusterhausen, Ger.
11770 Batavia, Dutch Indics
11780 VE9DR Draummondville, Que., Can.
11790 TITR San Jose, Costa Rica
117090 WI1XAL Boston, Mass., U. S, AL
11800 Japan

11801 UOR3
11510 VE9GW

Wien, Austria
Toronto, Ontario, Canada

11810 EAQ Araniuez, Spain

11810 2RO Rome, ltaly

11820 PRAA Rio de Janeiro, Bravil
11830 WIXAA Chicago, IH., U. S, AL
11830 W2XE Wayne, N. J., UL S0 AL

11840 KZRM
11860 VE9CA

NManila, Philippine lslands
Calgarv, Alberta, Canada

11860 Batavia, Dutch Indies
11865 GSE Daventry, Great Britain
11870 W8XK Saxonburg, Pa., U, S. A.
11870 VUC Calcutta, Britishi India
11880 Australia

11890 YNA
11895 VEIDN
11900 XGOX

Managua, Nicaragua
Montreal, Quebec, Can.
Nanking, China

15100-15350 kc. (19.54-19,86 meters)

15110 DJL Konigs Wusterhausen, Ger.
15130 VE9DR Drummondville, Que.,Can.
15130 NAA Washington, ). C.

15140 GSF Daventry, Great Britain
15150 Batavia, Dutch Indies
15160 British India

15190 VE9BA Montreal, Quehec, Canada
15200 DJB Konigs Wusterhausen, Ger.
15200 Japan

15210 W8SXK Savxonburg, Pa.. U. S. A,
15220 PCJ Hilversum, Holland

15243 France

15250 W2XAL
15265 EAQ

Coytesville, N, J., U. S. A,
Araniuez. Spain

Frequency Call Location

tke) Letters

15270 W2XE Wayne, N. 1., U, S_ A,
15275 Warsaw, Poland

13200 RBritish India

13300 RBatavia, Dutcli Indies
15310 Australia

15330 W2XAD Schenectady, N Y., U.S.A,

17703-17800 kc. (16.85-16.94 meters)

17700 DJE Konigs Wusterhausen, Ger.
17700 Japan

17770 GSG Daventry, Great Britain
17775 PHI Huizen, 1olland

17780 Warsaw, Poland

17780 WBXK Saxonburg, Pa, U, S, A,
17780 W3XAL Bound Brook, N. J., U.S A,
17780 WI9XAA Chicago, 1L, U, S, A,
17780 WIXF Downers Grove, 1L,U.S A,
17790 GSG Daventrv, Great Britain
17800 XGOX Nanking. China

21450-21550 kc. (13.92-13.98 meters)
21400 W1XAL Boston, Mass, U, S, A,

21470 GSH Daventry, Great Britain
21480 War-<aw, Poland

21300 NAA Wa-hington, D. C,, U.S.A.
21320 Japan

21540 WBXK Saxonburg, Pa., U. S, A,

LICENSED MUNICIPAL POLICE RADIO
STATIONS

Call Frequency Power

Location Letters (kc.) (watts)
Akron, Ohio WPDO 2458 100
Albuquerque, N. M. KGZX 2414 50
Arlington, Nass. WPED 1712 100
Atlanta, Ga, WPDY 2414 150
Auburn, N. Y. WPDN 2458 50
Bakersfield, Cal. KGPS 2414 S0
Baltimore, Md. WPFH 2414 500
Bay City, Nich. WPGA 2442 S0
Beaumont, Tex. KGPJ 1712 100
11a ‘ken<ack, N. J.  WPFK 2430 200
Berkeley, Cal, KSwW 1658 400
Birmingham, Ala. WPFM 2414 150
Buffalo, N. Y. wWMJ 2422 500
Cedar Rapids, lowa KGOZ 2470 50
(‘hanute, Kans. KGZF 2450 S
Charlotte, N. C, WPDV 2458 50
Chicago, 11l WPDB 1712 500
Chicago, 1. WPDC 1712 500

WPDD 1712 500

Chicago, 1L
WKDU 1712 500

Cincinnati, O.

Clarksburg, W. Va, WPFP 2414 30
Cleveland, 0. WRBH 2458 500
Cofieyville, Kans. KGZP 2450 22
Columbus, Ga. WPFI1 2414 00
Columbus, O. WPDI 2430 200
Dallas, Tex. KVP 1712 150
Davenport, lowa KGPN 2470 50
Dayton, O. WPDM 2430 400
Denver, Colo. KGPX 2442 150

KGZG 2470 100
WCK 2414 500
WPDX 2414 500
WPDW 2422 400

Des Moines, la.
Detroit, Mich.
Detroit, Mich.
Washington, D. C,

E. Providence, R. I, WPEI} 1712 50
El Paso, Tex, KGZM 2414 100
Flint, Mich. WPDF 2442 100
Ft. Wayne, Ind. WPDZ 2470 200
Fresno, Cal. KGZA 2414 100

SHORT WAVE RADIO
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Call Frequency Power

Call Freqqency Power

Call Frequency Power

Location Letters (kc.) (watts) Location Letters (kc.) (watts) Location Letters (kc. (watts)
Grand Rapids, Mich. WPEB 2442 100 (Fairhaven) WPFN 1712 100 Salem. Oreg. KGZR 2442 25
Grosse Point Village, New Orleans. La.  WPEK 2430 100  Salt Lake Citv, Utah KGPW 2470 100
Mich. RDR  241% 50 Newton. Mass. WPFA 1712 50  San Diego. Cal. KGZD 2430 100
Highland Park, New York N. VY. WPEE 24350 400  San Francisco. Cal. KGPD 2470 400
Mich. WMO 2414 50 New York, N. Y. WPEF 2450 400  San Jose, Cal. KGPM 2470 50
Honolulu, T. H. KGPQ 2450 100 New York, N, Y. WPEG 2450 500  Santa Barbara, Cal. KGZO 2414 100
Indianapolis. Ind. WMDZ 2442 400 Oklahoma City, Okl. KGPH 2450 250  Santa Cruz. Cal. KGZT 2470 50
Jacksonville, Fla. WPFG 2442 100 Omaha, Nebr KGPI 2470 400  Seattle, Wash. KGPA 2414 250
Kansas City. Mo. KGPE 2422 400  Pasadena. (alif. KGJX 1712 400  Sioux City, la. KGPK 2470 100
Klamath Falls, Oreg KGZH 2442 25 Pawtucket, R. 1. WPFV 2470 50 Somerville, Mass. WPEH 1712 100
Knoxville, Tenn, WPFO 2570 400  Philadelphia. Pa. WPDP 2470 SO0 Swarthmore. Pa. WPFQ 2470 50
Kokomo. Ind. WPDT 4470 S0  Phoenix. Ariz. KGZJ 2430 100 Syracuse, N. Y. WPEA 2438 400
Lansging. Mich, WPDL 5442 S0 Pittsburth Pa, WPDU 1712 400  Tacoma, Wash, KGZN 2414 100
Lexington, Ky. WPET 1712 500  Port Huron, Mich. WPGB 2414 50 Toledo. Ohio WRDQ 2470 200
Lincoln., Nebr, KGZU 2470 50  Portland, Me. WPFU 2422 100 Topcka. Kans. KGZC 2422 50
lLos Angeles, Cal. KGPL 1712 500 Portland. Oreg. KGPP 2442 500 Tulare. Cal. WPDA 2414 150
Louisville, Kyv. WPDE 2442 200 Reading. la. WPFE 2442 100 Tulsa, Okla. KGPO 2430 100
Memphis, Tenn, WPEC 2470 400 Richmond. Ind. WPDH 2442 30 \'allejon. Cal. KGPG 2422 7.5
Milwaukee, Wis, WPDK 2430 500  Rochester, N, Y. WPDR 2458 200 \Wa-o. Tex. KGZQ 1712 50
Minnecapolic, Minn. KGPB 2430 400 Rockford, T1l. WPGD 2458 30 \Wichita. Kans. KGPZ 2430 250
Muskegon, Mich, WPFC 2442 50 Saginaw, Mich. WPES 2442 30 Wichita Falls, Tex. KGZ1 1712 50
Mineola, N. Y. WPGS 2414 200  St. Louis, Mo. KGPC 1712 500 Woonsocket. R. 1. WPEM 2470 50
New Bedford, Maas. St. Paul. Minn. WPDS 2430 500 Youngstown. O. wWPDG 2458 150
CONSTRUCTION PERMITS ISSUED FOR LICENSED STATE POLICE STATIONS  Greensburg WJL 190 S00
MUNICIPAL POLICE STATIONS lowa {*{_ar;’{isbg!'g WE& 190 300
Call Frequency Power Des Moines KGHO 1534 400 o LG 190 300
Location Lett(e;rs (kc.) (watts) — M\:/s;gwuset‘tgu Niaht_500 Wyoming T:Y(la)sx 190 300
Aberdeen, Wash, K 2414 50 Northampton > Stght=o . _
Alhanl\-, N.“V. b WPé‘é 2414 100 Dayv 1100 San Antonio KGZE 2506 500
Binghamton, N. Y. WPGL 2 150 W. Bridgewater WPEL 1574 Night-300
e A g Day 1100 CONSTRUCTION PERMITS FOR STATE
Hammond, Ind. WPFJ 1712 100 Framingham  WMP 1574 Night—500 POLICE STATIONS
lakeland, Fla. WPFT 2442 50 Day 1100 Washington
I.ubbock, Tex. KGZW 2458 50 Michigan Portable & Mobile GHA 2506 10
Miami. Fla. WPFZ 2442 100 E. Lansing WRDS 1574 Night-1000  Snowplow No. A232
Palimm Beach, Fla. WPFX 2442 50 Day 5000 Portable & Maobile KGHB 2506 10
PPort<mouth, ). WPGI 2430 50 New York Snowplow No. A227
Providence, R, | WPGF 1712 150  So. Schenectady WPGC 1534 Night -500  Portable & Mobile KGHC 2506 10
San Bernardino, Cal. KGZY 1712 50 Day 1000  State police car
Shreveport, La. WPGE 2430 50 Pennsylvania Seattle KGHD 25006 30
Utica, N. Y WPGJ 2414 100 Butler 190 300  Snoqualmie Pass KGHE 2306 50
a a a
List of International Call Assignments
The international call letter assignments under- Amateur Amateur
went some extensive changes carly this year, Block ot Calls Country Prenx Block of Calls Country Prefix
when the acts of the Madrid Radio Convene
tion of 1932 went into cffect. FFor the most HHA-HHZ llaiti HH VHA-VMZ Australia VK
part the changes affeet the smaller countries, HIA-HIZ Dominican Republic HI1 VOA-VOZ Newfoundland VO
but one really important shift gives all the R HIA-HKZ Colombia k) VIPA-VSZ British colonies and protectorates
calls to the Union of the Socialist Soviet Re- HPA-HPZ Republic of Panama British Guiana A%
publics, (“Russia™). The list as given below | HRA-HRZ Honduras HR Fiji. Ellice lds., Zanzibar VPI
incorporates the othicial changes., HSA-HSZ  Siam Hs Bahamas. Barbados,
HVA-1IVZ Vatican City State Jamaica VP2
Amateur HZA-11ZZ  Hedjaz Bermuda VP9
Block of Calls Country Pretx [ itaiv and colonies I Fanning Id. VQ1
Japan J Northern Rhodesia V2
CAA-CEZ Chile CE K United States of America: Tanganyika V3
CFA-CKZ Canada VE Continental United States W Kenya Colony V1
CLA-CMZ Cuba CM Philippine Ids. KA Uganda Vs
CNA-CNZ Morocco CN Porto Rico and Virgin Ids. K4 Malayva (including Straits
COA-COZ Cuba Territory of Ilawaii K6 Settlements) A 51-2-3
CPA-CP2 Bolivia cpP Territory of Alaska K7 Hongkong VSo
CYA-CRZ Portuguese colonies: ILAA-ILNZ Norway LA Cevlon VS7
Cape Verde lds. CR4 LOA-LAW/Z  Argentine Republic LU VTA.VWZ  British India vU
Portuguese (;uinea CR5 | LXA-ILXZ Luxemburg VXA-VYZ Canada
Angola CR6 LYA-LYZ Lithuania W United States of America:
Mozambique CR7 Len-Lisd Buigaria LZ Continental United States W
Portuguese India CRS8 M Great Britain G (tor others, see under K.)
Macao CR9 N United States of America W NAA-XFZ M\lexico X
Timor CR10 OAA-OCZ  Peru 0OA XCGA-XUIZ China AC
CSA-CUZ  Portugal: OEA-OEZ Austria XYA-XZZ British India
PPortugal proper CT1 OFA-OlIZ Finland OH YAA-YAZ  Arghatustan YA
Azores CT2 | OKA-OKZ Czechoslovakia OK | YBA-YHZ Dutch East Indies
. Madeira CT3 | ONA-OTZ Belgium and colonies ON | VIA-VIZ Iraq Y1
CVA-CXZ Uruguay OUA-0ZZ Denmark OZ | YZA-YZZ New Hebrides
CWA-CXZ Uruguay CX | PAA-PIZ  The Netherlands PA | YLAVLZ Latvia YL
CYA-CZZ Canada PJA-IPJZ Curacao PJ] | YMA-YMZ Danzig YM
1) Germany D PKA-POZ Dutch East Indies PK VY'NA-YN7Z Nicaragua YN
KAA-EIIZ Spain EAR PPA-PYZ  Brazil PY | YOA-YRZ Rumania
EIA-EIZ Irish Free State El PZA-PLL Surinam PZ VSA-VRZ Remtblic of El Salvador YS
KV.A-IR1.7Z 1 iberia EL R Union of the Socialist Soviet YTA-YUZ Yugoslavia
CPA-EQZ  Persia Republics YVA-YWZ  Veanczuela YV
ESA-ESNZ Lsthonia ES | SAA-SMZ  Sweden SM ZAAN-ZN/Z  Albama ZA
1'TA-ETZ  Ethiopia (Abyssinia) KT SOA-SRZ Poland sSP /BA-Z]/ British colonies and protectorates
1 IFrance (inchiding colonies): STA-SUZ Egypt: Transiordania Z2C1
France proper I Sudan T Palestine Z2Co
French Indo-China F1 Egypt proper SuU Nigeria D
Tunis FM4 | SVA-SZZ Greece sV Southern Rhodesia ZE1
Algeria FM8 | TAA-TCZ Turkey TA ZKA-ZMZ New Zealand:
G United Kingdom: TFA-TFZ  Iceland TF Cook Ids. ZK
Great Britain except Ireland G TGA-TGZ Guatemala TG New Zealand proper ZL
Northern Ireland Gl TIA-TIZ Costa Riea Tl British Samoa ZM
EZA-EZZ Sarre Territory TKA-TZZ France and Colonies and ZPA-ZPZ Paraguay VAY
HHAA-HAZ Hungary HA Protectorates VAS
HBA-HBZ Switzerland HB UIA-UKZ Dutch ba-t 1ndies PK ZSA-ZUZ Union of South Africa 7T
IICA-HCZ Ecuador HC | UWA-VGZ Canada \E 7ZU
for MAY, 1934 13



Frank Frimerman, who is a furrier by trade, built this The
beautiful outfit entirely himself by hand.

11 unit panel type of con-

struction, which has been en-

joying increasing  popularity

for public address amplifiers
and commiercial and amateur trans-
mitters, is also starting to find ap-
plication  for straight short-wave
receivers.  The beautiful outfit
iNustrated herewith is a good ex-
ample of this type of construction
and also of the skill and workman-
ship of its builder. Frank IFrimer-
man. 710 Prospect  Avenuve.  the
Bronx. New York, It should be
understood that Mr. Frimerman is
by no means a beginner; he has been
active in amateur radio for fifteen
vears, e operated one of  the
pioneer amateur phone stations in
New York under the call 2FZ, and
he expects to return to the air
shortly, with the =ame call, using a
powertul phone transmitter of the
latest type.

Angle Iron Framework

Mr. Frimerman built a special
glass-top table to form a tront for
three vertical sections of panels. the
latter being supported on an angle-
iron framework. This framework
measures seven feet high and six
feet wide. All connections between
units are made at the back of the
panel structure, which is kept dust-
proof by means of a series of tightly
locking doors.

The entire right hand section of
panels is devoted to receiving equip-
ment. A close-up of the two re-
ceivers proper is shown in the lower
right hand corner of this page. The
bottom unit is a high-frequency re-
ceiver tuning from 30 megacycles to
540 kilocycles. It is entirely a.c.
operated and employs ten tubes.
The circuit comprises one pre-
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selector r.f. stage
with a 58; 57 first de-
tector; 58 local oscil-
lator; two 5H8 i.1.
amplifier stages; one
57 second detector
with 2B6 automatic
volume control; 58
beat frequency oscil-
lator; and one 2A5
audio output pentode.
Plug-in coils are used
for wave changing,
there being three
coils for each of five
ranges, a total of
fifteen coils,

coils are in-
serted and  removed
from the front of the
panel.  The openings
in the latter are protected by re-
movable  aluminum  discs  which
mateh the rest of the surface in ap-
pearance, These coil gates are rep-
resented by the three heavy black
circles in the accompanying illustra-
tions.

There are twelve separate controls
on the front of the receiver, permit-
ting every possible adjustment of
the sensitive circuit. Reading from
left to right, bottom row; r.f. tuning
condenser, a.f. volume control and
line switch, tone control, band spread
tuning. with local oscillator switch
below it, beat oscillator pitch control,
a.v.c. on-off switeh and i.f. gain con-
trol. Second row; plate switch to
break B c¢ircuit when coils are being
changed or during periods of trans-
mission. oscillator tank condenser,
first detector tank condenser, crystal
filter switch, crystal filter attenua-
tion dial.  Three knobs in a row

Close-up of the
two receivers built
by Mr. Frimerman.
At the bottom is
the 10-tube short-
wave superhetero-
dyne, above is the
4.tube t.rf. broad-
cast tuner, which
feeds a separate
audio amplifier.
The S.W. set looks
complicated and is
complicated, but
produces really
marvelous  results.
The buttons in the
rectangular frames
next to the dial of
the broadcast
tuner are the sta-
tion selectors of
the remote control
system,

A De Luxe S. W.

Receiving Station

Entirely Home-Made Outfit A Model
of Careful Design and Workmanship

above the center tuning dial are
merely the handles for the coil com-
partment covers.

The meter on the left is a cali-
brated volume indicator connected
in the plate circuit of the second
detector: the meter in the upper
right hand corner is a visual tuning
indicator connected in the plate re-
turn circuit of the i.f. amplifier
tubes.

Needless to say, this receiver is
not a particularly easy one to oper-
ate, as there are enough controls on
it to confuse almost anyone. How-
ever, when it is tuned up properly
it certainly does drag in the signals.
The use of the r.f. stage ahead of the
first detector eliminates image fre-
quency interference, which is prob-
ably the main shortcoming of all
ordinary short-wave supers.

Power for the high-frequency re-
ceiver is furnished by the uppermost
unit of the right hand rack. This is
an oversized a.c. power pack using a
regular type 80 rectifier, mounted
vertically away from the front of
the panel by means of special right-
angle socket supports,

Remotely Controlled B.C. Set

The receiver immediately above
the short-wave outfit is a broadcast
set. This is a single control, three-
stage t.r.f, job using type 24 tubes
in the amplifier positions and a 27
detector. It may be controlled manu-
ally directly from the operating
table and also remotely from the
living room and the cellar of the
house, there being separate loud-
speakers in each of the latter places,
with individual volume controls. The

(Continued on page 45)
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Taking the Mystery Out of the Code

a message to the short-wave broadcast fan

HORT-WAVE set owners whose

primary interest is the recep-

tion of foreign broadeasting

stations are showing a sur-
prising and altogether unsuspected
interest in the code. Heretofore,
most “BCL's”"—broadcast listeners
have regarded code stations as so
much interference, but. evidently.
they are discovering that code re-
ception can be just as thrilling as
program reception. The great ma-
jority of these people have no in-
tention of obtaining government
licenses and entering the amateur
transmitting “game”; they merely
want to learn the code as a means
of getting more pleasure out of the
short waves.

The listener who can read code
will never experience a dull moment
from his receiver. Broadcast sta-
tions may be irregular and musical
programs distorted, but there is
never any lack of code stations, at
any hour of the day or night, any
day of the vear. The code-wise lis-
tener can “spot” standard frequency
transmitting stations, of which
there are many, and thus calibrate
his receiver accurately: he is then
in a better position than before to
fish for distant phone stations!

Learn Yourself

An individual listener can learn
the code all by himself without any
trouble at all, as the short-wave
bands are full of stations that send
slowly and steadily. The best way
to learn how to receive code is to
learn first how to send it. A small
telegraph key, obtainable from any
radio supply house, an ordinary door
buzzer, and a couple of standard dry
cells are all that are needed. These
are connected in series as shown in
Fig. 1. Screw the key to the table
a distance from the front edge of
the latter equal to the length of
vour forearm, so that vou can ma-
nipulate the knob comfortably. Ad-
just the armature of the buzzer so
that the tone is smooth and high
pitched; a wad of paper pushed be-
tween the armature proper and the
vibrator spring will often help.

The Continental Code, which is
internationally used in all radio
work, is shown to the right. Now.
right at the start, get into the habit
of calling the code characters “dits”
and “dahs,” NOT ‘“dots” and
“dashes.” They sound like “dits”
and “dahs,” and your brain should
automatically register them as com-
binations of these sounds.

Rest your thumb along the edge
of the key knob with the first two
fingers on top of it. Adjust the
spring tension and contact spacing
so that the lever moves up and down
freely. Relax your arm and finger
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muscles and press the knob gently,
allowing the spring to push it back
up. Don't hit or tap the kep. Of
course vour movements will be a bit
awkward at the start, but will im-
prove with practice.

A dit is a short buzz: a dah is
supposed to be just three times as
long. so that there will be no con-
fusion between the characters. The
spacing between dits and dahs of
the same letter is equivalent to the
length of dit; between separate let-
ters, the equivalent of about three
dits: between words, five dits. At
the beginning, count silently to your
self as you make combinations of
characters; after a while the rhythm
will become automatic.

How to Memorize

The simplest way to memorize
the dit and dah combinations is by
groups. Start with the straight
dit group first and practice simple
word combinations, such as is, see,
his. she. Then proceed to the
straight dah group, and make up
words like Tom, too, moot. With
these mastered, after a week or so
of study, try straight dit and dah

word combinations such as met,
miss, him, sit, hem, hot, etc. Now

go ahead with the other combina-
tions and numerals. Note that the
latter follow a uniform sequence.

Most beginners at the code make
the mistake of trving to learn the
whole alphabet at once. Small,
steady periods of practice are much
more effective than crowded, inten-
sive ones.

Don't attempt to copy actual radio
signals until you have first mastered
the whole alphabet and the numerals
by key practice. If you can get
some friend to practice with you, so

N L OFPE OFP)r CELLS
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Simple schematic circuit of a code set. It
consists merely of a telegraph key, buzzer,
and two dry cells connected in series. It is
convenient to mount the whole outfit on a
baseboard, with the batteries clamped down,
so it can be moved from point to point.
The Continental Code is shown to the right.
Punctuation, numerals, and a standard group-
ing arrangement, suitable for easy memoriza-
tion, are also given.

much the better. as you can then
correct each other's mistakes. Many
short-wave fans use their wives for
practice mates!

Many Powerful Stations

There are dozens  of  powerful
commercial  trans-oceanic  stations
that do nothing for hours on end
but transmit servies of V's (test sig-
nal)  and their own ecall letters,
These arve fine practice.  You will
soon notice that all stations, when
calling, send the eall letters of the
desived station, the intermediate
signal DIS (Freneh for from), their
own call letters, and a go-ahead sig-
nal. either dit-dah-dit-dah-dit or
dah-dit-dah. Complete lists of all
punctuation marks, special signals
and international abbreviations will
be found in practically all radio
hooks.

On the crowded amateur channels,
vou will hear the call €CQ repeated
hundreds, even thousands of times.
This is a general call and means
that the operator sending it wants
to talk to anvbody who hears and
answers him.  As used by commer-
cial stations, €CQ also means “gen-
eral call,” but is followed by press
or other matter of general interest;
CQ is thus an invitation to listen in.

Foreign telegraph stations pound
in with amazing strength.  Unless
vou have a commercial call book, yvou
won't he able to tell their exact lo-
cation, but vou can at least deter-
mine the countries of origin by
referring to the list of international
call letter assignments published
elsewhere in this issue. You may
not believe vour ears sometimes, as
stations 5000 miles away may sound
a hundred times louder than locals.
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So You're Going to Be a /Ham”’!

et
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SUMMARY: The questions most often asked by advanced short-wave
broadeast listeiers wcho want to get into the amateur transmitting
cgame” are fully answered in this article by a man with a lot of ex-
poricnee. The advice given is frank and honest, and, if follmced, will
sacc the beginner much wanecessary grief. The anthor s a well-k;mwn
writcr who prefers to use his radio call letters rather than his name.

N my ten yewrs of amateur radio

experience 1 have  been ap-
proached by innumerable begin-
ners who wanted to know: a)

the most desirable frequency band;
(b what kind of a receiver to seleet s
() the best transmitter circuit; and
4y what kind of an antenna to
crect,

Many articles have been published
on these topics.  Dut o many suita-
ble circuits are deseribed in these
that the newcomer tinds it dithicult to
decide just what is best for him. So
the author, who has been “through
the mill” (to which statement an
attic full of unused parts purchased
in early ignorance bears mute testi-
mony ). proposes to assume the role

ol “beginner's guide.”
Picking Your Band

Choice of band depends primarily
ipen the time of day at which the
transmitter is normally to be oper-
ated.

It ix myv belief that a majority of
beginners wish to work DX, Thus.
20 meters is recommended if the
station ix to be on the air chietly in
daylight, J0 if it iz to be used most
often after dark. With as little as
25 wuatts input, it is possible to
achieve international  contacts  in
these two bands. The 40-meter band
i~ probably the better of the two for
all around utility, transmission be-
my fairly consistent up to about
1000 miles during the day, and DX
possibilities  unlimited after sun-
down. Interference is severe. but it
i~ myv feeling that this is an ad-
vantage to the beginner. as there is
alwavs someone on the air who can
be worked.

Twentyv- and forty-meter transmit-
ters operate with simple, short an-
tennas., And both bands are far
cnough away from broadcast chan-
nels to keep interference at a mini-
mum,

The RO-meter band provides re-
liuble communication up to ubout
1000 miles with low power input and
1= not materially  affected by the
transtfer from darkness to davlight.
QRM is less severe on 10 and there
ix no “skipped-over” local area. but
it lacks the higher frequency’s ex-
trenme DX possibilities,  In addition,
efficient antennuas for this band are
rather unwieldy and competition
with high-power rigs severe. The
same advantages and disadvantages
apply. heightened somewhat, to the
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160-meter band, hence neither is
considered so desirable as 20 or 40
for the beginner unless reliable com-
munication between definite, fixed
points is the chief object. It sel-
dom is, as the beginner cares little
Just whom he works so long as he
works someone,

The 5H-meter band is still in a
highly  experimental stage.  Also,
phone is used almost exclusively in
this region and phone is not recom-
mended for most beginners.  IKquip-
ment  is relatively  expensive and
tuning diflicult,

Start with code. You have to
know it anyvway in order to obtain
any kind of an amateur license.

A simple receiver will bring in
DX code signals on 20 and 40 meters
very nearly as well as more elaborate
rigs. I use a type 30 triode detector
and an overbiased 33 pentode (4%
volts of € battery keeps phone cur-
rent within =afe lhimits) with 45
volts plate.  Increased voltage pro-
duces little additional gain in code
sigrnal strength.

More audio amplification could be
used comfortably and two type 30
amplifiers are recommended in pluce
of the pentode for beginners who
wish to use all-battery operated re-
ceivers,  A.C. heated tubes give
greater gain and many amateurs
prefer them. Some use battery plate
supply, others obtain high as well as
low voltage from the line., My own
preference ix for battery plate sup-
ply. as it is difficult to eliminate all
the hum from ua completely electri-
fied receiver used in a sensitive, os-

cillating condition; quiet, though
relatively weak, signals are pre-
ferred to loud, noisv ones. B bat-

teries are cheap and last a long time.

Untuned r.f. amplification keeps
calibration independent of antenna
length and eliminates dead-spots,
but does not produce appreciable
increase in code signal strength. It
is myv opinion, in fact, that because
of its broadness, untuned r.f., in-
creases noise out of all proportion
to signal. Tuned r.f. gives an in-
crease in code signal gain and helps
selectivity, but involves an additional
control.

Screen-grid detection is worth-
while despite the loss in audio gain
due to the substitution of impedance
or resistance coupling for a high-
ratio transformer. In addition, a

variable resistor in the screen circuit
gives =smooth, quiet regeneration
control. Resistance control of re-
generation is preferable to other sys-
tems In any ham receiver, as less
“interlocking” effect is experienced
between the tuned and tickler cir-
cuits.  Try a triode detector and
switch to screen-grid if signals are
later considered to be too weak.

I do not by any means wish to dis-
courage the use of more elaborate
receivers such as superhets and sin-
gle-signal sets. While these are
rarely necessary for code reception
on 20 and 40, they are a good in-
vestment if the beginner can spend
the money, as they do provide better
results and are really indispensable
in the lower frequency bands, where
simple regenerative detector-ampli-
fiers fall down badly. The gain and
selectivity inherent in multi-tube re-
ceivers are essential for phone recep-
tion on 80 and 160 meters, and sooner
or later, most hams wish, at least,
to listen in these bands. Such sets
also permit good reception of foreign
broadcasts.

Selecting the Receiver

Select a receiver with plug-in coils.
Sooner or later you will want to lis-
ten in bands other than the one to
which the transmitter is tuned, per-
haps even to work in them. Make
sure that the amateur bands can be
“spread” at least 30 points on the
dial (50 or more on 80), otherwise
tuning will be uncomfortable. Cali-
brate your receiver for the band in
which you transmit. This not only
allows you to transfer frequency
points to the transmitter through
the medium of a simple, click-type
wavemeter, but also aids in identify-
ing weak DX signals logged at some
earlier date. And it makes it easier
to locate friends who stick to one
wavelength,

Calibration is fixed in sets em-
ploying r.f. stages, but even a
straight detector circuit can be
graphed. My 40-meter coil follows
a calibration curve obtained by log-
ging standard frequency signals and
commercial stations with RXC at 79,
XDE at 22 in the dial. I periodically
readjust the antenna series capacity
so that these stations always come
in at the “reference’” points, as tube,
battery and antenna conditions
change the setting slightly from
night to night.

Wind the coils of heavy wire on
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rigid forms and varnish or cement
them in place. This holds calibra-
tion and permits rough handling.
“Low-loss” coils are unnecessary, as
regeneration nullifies losses to a
large extent anyway. This does not
mean that the coils can be wound on
iron, of course.

Here are a few tips from an old
timer on receiver parts: use a .0001
mf. grid condenser rather than the
conventional .00025; this prevents
blocking by the transmitter signal.
Use the highest value of grid-leak
with which the set will operate
smoothly; this gives a slick-operat-
ing regeneration control and also in-
creases detector sensitivity to weak
signals. 1 use a special 20 megohm
leak, but 10 is usually O.K. DMake
sure you buy a good, solidly con-
structed tuning condenser, even if
it is necessary to skimp on other
parts; noisy contact with the rotor
plates should be avoided at all cost.
Use transformers with a ratio of at
least 5 to 1, unless you are primarily
interested in phone; this will snap
up volume considerably and also
make it easier to copy through QRM.
Put a 100,000-ohm resistor across
the transformer secondary; this will
remove “fringe-howl” often encoun-
tered just as the detector is tuned to
the most sensitive regenerative
point. And use a good vernier dial
with a ratio of about 5 or 6 to 1;
much less makes tuning too critical
and much more slows down band-
coverage after CQ’s.

If you operate from a private
house 50 feet or more away from
others in which electrical appliances
may generate noise, an ordinary out-
side antenna will probably work O.K.
Cut the antenna so that it resonates,
or a harmonic resonates, just outside
the high-frequency end of the band
in which you intend to work and it
will give increased gain and require
less use of the regeneration control
when covering the band. If you
operate from a building in which
electrical noise is severe, it will pay
to use a “doublet,” or- transposed
lead-in system, and to locate the an-
tenna itself in the clear. Keep the
receiving antenna away from the
transmitting antenna and at right
angles.

What Transmitter Circuit?

Beginners are urged to start with
low power (25 to 50 watts input)
and a straight oscillator. Tubes such
as the 210 and 45 are recommended.
Push-pull and parallel rigs in the
hands of inexperienced operators
often exhibit tricky characteristics
and rarely transmit appreciably bet-
ter signals. Crystal-controlled and
MOPA transmitters are superior but
are difficult to tune, relatively ex-
pensive and can always be built with-
out much waste at a later date if
original equipment is wisely selected.
. A simple oscillator, properly
designed, rigidly constructed and run-
ning cool, can produce a fine, clean-
cut signal. A 210 with 550 volts on
its plate used at W2TY has “Worked
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All Continents” on 40 meters and is
frequently mistaken for crystal or
MOPA.

Don't worry about the circuit, as
all standard oscillators produce sat-
isfactory results once tuned. The
Hartley is extremely flexible and can
be adjusted to high efficiency. The
tuned grid-tuned plate is easier to
tune and has a reputation for steadi-
ness but lacks the Hartley’s flexibility
of adjustment. The Colpitts sub-
stitutes condenser for clip adjust-
ments and other common circuits
have their own similar advantages
and disadvantages. My personal
preference is the Hartley, which is
perhaps the simplest to construct
and requires a minimum of equip-
ment and space. If it is series-fed,
so much the better, as this reduces
the importance of chokes.

Use plenty of capacity and a small
inductance. (High-C circuit). This
lowers efficiency but is conducive to
steadiness and much easier to tune
to a stable point. Steadiness and
clean signals are much more im-
portant in the beginner’s transmit-
ter than mere “wallop.” Panel jobs
are not measurably inferior to bread-
board layouts if properly designed,
but the breadboard layout should be
used as a starter if space is availa-
ble, as it simplifies wiring and lends
itself to minor changes and adjust-
ments.

Make rigid coils and fasten every-
thing down solid, even if this must
be done at the expense of low-loss
construction. The main coil, even
if made of heavy copper tubing, may
well be threaded on a strip of in-
sulation in which holes have been
drilled to prevent any possibility of
turn-spacing variation. Rigidity
should be the beginner's cardinal
rule. “Shimmy” is taboo.

Oversize parts are recommended.
These not only insure against over-
load which can cause unsteady or
chirpy signals, but provide a desira-
ble margin of safety. When buying
a plate transformer, for example, it
is well to select one which will sup-
ply nearly double the power actually
required if you can afford it. Heat
the filament from separate, oversized
transformers. This not only elimi-
nates the possibility of chirp some-
times encountered when filament
windings are on the plate trans-

TRANSMITTING DATA

There are so many different trans-
mitting and receiving circuit combina-
tions suitable for amateur work that it
is impossible for us to even start pub-
lishing elementary diagrams to follow

* up this excellent article by W2TY,
The man interested in high-frequency
communication is earnestly urged to
acquire a copy of the ham's "Bible,"
otherwise known as the "Radio Ama-
teur's Handbook." This is published
by the American Radio Relay League,
the national fraternal organization of
transmitting amateurs.

former, due to the increase in load
when the key is pressed, but also
provides husky, separate units which
will fit in admirably at a later date
should crystal or MOPA be installed.
Buy filter condensers which will
stand up under 50 per cent higher
voltage than that actually applied.
They are not much more expensive
and prevent blow-outs on surges.
Pick a filter choke which will pass
double the oscillator plate current.
This keeps power-pack resistance
down and removes another possibil-
ity of chirp.

Purchase a filament voltmeter
which will handle up to 15 volts a.c.
Also a plate milliammeter with a 200
to 300 ma. range. DMeter operation
at or below mid-scale using low
power is not crippling, as a simple
indication of relative plate currents
rather than their actual values is all
that is needed to tune. And these
oversize meters will come in handy
should you ever increase power.
Avoid early investment in antenna
ammeters. Antenna current is next
to meaningless to the beginner and
resonance can be determined by
watching the plate current.

In the selection of a rectifier, much
depends upon whether or not you
intend to expand later. I use an 83.
capable of furnishing nearly twice
the current required by a 210, to
insure adequate supply; if you in-
tend to “graduate” to higher power
eventually and have the money, 866's
are a good investment and will im-
prove even the first rig.

Just as a car capable of attaining
a speed of 90 miles per hour runs
smoother at 50 than one strained to
the limit at this speed, so an oversize
power-pack insures smoother oper-
ation than one operating near peak.

Here’s some straight dope about
other transmitter parts: Variable
condensers need not be double-spaced
until you get up in the 50-watter
class. Coils are best wound of 3/16
or Y inch copper tubing, which wi’l
be heavy enough should you later
increase power. Clips can be made
of alligator test types with the teeth
filed off or bent out straight. Three
section r.f. chokes are generally
superior to singles. Any good grade
of receiving type fixed condenser will
do for blocking and grid units, but
to be safe put two in series for the
blocking job. Use a husky, non-in-
ductive grid-leak. Be sure vou use 2
hleeder resistor that will pass about
15 per cent of the tube plate current
across the filter output. Bleed-
ers camouflage a multitude of trans-
mitter sins. And use a filament
transformer which will run the tube
at rated voltage without the use of
rheostats, if possible. If it is neces-
sary to drop the voltage do it in the
primary,

Take vour time when building the
transmitter. Time saved by making
a haywire rig is usually spent ten
times over trying to get it to “mote”
and keeping it that way. Don’t be in
a hurry to get on the air at the ex-
pense of good workmanship. And,
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if possible, get some local ham to
tune ’er up for you the first time.
An experienced operator can teach
the beginner more about tuning in
an hour than he could learn from
even the best of printed matter in
a week.

Selecting the 'Sky-Wire"

Selection of an eflicient antenna
system depends upon three factors:
(1) The band or bands in which
operation is desired; (2) The loca-
tion of the transmitter with respect
to the radiator; and (3) available,
clear roof positions or mast loca-
tions.

Concentration on one band and the
erection of an antenna which will
work at peak efliciency in that band
are recommended for the beginner
who, experience indicates, rarely has
much luck with multi-band transmit-
ter construction. It is possible, how-
ever, 1o erect an antenna which will
work O.K. in, say, both the 20- and
40-meter bands or in the 80 and the
40. To do this it is simply neces-
sary to erect a radiator which is fun-
damentally resonant in the lower
frequency band and to work it at a
harmonic at a higher,

Perhaps the simplest form of a
radiator is one in which counter-
poise and antenna terminate right at
the transmitter, the entire length of
wire acting as a radiator. This
should only be used where it is pos-
sible to locate the transmitter close
to an upper tfloor window so that all
but a few feet of the system will be
outside in the clear. In most loca-
tions this is not feasible, as it makes
it necessary to erect the radiator in
a semi-shielded position and so
feeder systems are generally used.
These permit the radiator to be
installed some distance from the
transmitter in a high, free location,
coupling being provided by feeders
which themselves radiate little r.f.

Two basic feeder types are avail-
able, the current and voltage. Where
operation in more than one band is
desired, these must be tuned, as har-
monics do not always fall exactly
within the higher frequency bands.
Both types give about the same re-
sults once they are properly adjusted
and choice depends largely upon the
accessibility of radiator current and
voltage “nodes,” to which feeders
must be attached. If, for example,
the end of the antenna is closest to
the transmitter, then it is convenient
to use an end-fed system such as the
“Zeppelin” voltage rig. If the trans-
mitter is roughly in the center of
the antenna, then the sky-wire is
conveniently split at the center with
an insulator and two-wire, current-
fed at this point. Feeders may also
be attached at other convenient volt-
age or current nodes.

The thing the beginner should
keep in mind is that fact that the
radiating portion of the system must
be kept out in the clear. Select a
standard-feed system which makes
this possible and best fits physical
conditions and then rest assured that
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it will work just about as well as
any other, once it is properly in-
stalled and tuned. The author, for
example, wanted a 40-meter antenna
which could be fed near the center
and would attract a minimum of at-
tention on his apartment-house roof.
Operation in other bands, or ability
to QSY within the limits of 40, was
not required. A half-wave funda-
mental radiator, single-wire voltage
fed, served admirably and can
scarcely be distinguished from
nearby b.c.l. systems. “Distant pas-
tures always look greener,” but I
have not touched the wire in three
years.

The important thing to remember
about an amateur transmitting an-
tenna is that it should be located
as high as possible and the maxi-
mum practical distance from b.c.l.
antennas and projections of any sort.
Remember that the effective height
is its nearest point to ground. If
insulators are fastened an inch or
two from grounded supports, for ex-
ample, this is less efficient than if
they were four or five feet out. Lo-
cate the radiator in the clear even
if it is necessary to increase the
length of the feeder. Within reason,
this doesn’t make much difference.

Wire size is not important, even
for relatively high power, so long as
it is larger than No. 18. Solid, bare
copper stuff is just as good as
stranded, enameled stock, so far as
I have ever been able to determine
by practical experiment. Insulation
is another thing. Use good insula-
tors, the longer the better. Connect
two or three receiving tvpe insula-
tors of high quality material in
series, breaking up the support hal-
liard if this is metal. Or use one
good insulator well out on tarred
rope.

Antenna position is usually dic-
tated by the location but if you have
your choice point the wire end to
end in the direction in which DX
transmission is most often desired.
There is some slight directional ef-
fect. Vertical antennas are difficult
and often impossible to install, but
the nearer to vertical you can get
the system, still keeping it well above

ground, the better it will work 20-
and 40-meter DX. There are ex-
ceptions.

Solder all connections and bring
your lead-in to the transmitter
through the best insulation you can
rig up through the wall or under the
sill. Spacing is more important
than the actual insulation quality.
Keep your feeder as far away from
the building as you can, despite the
knowledge that certain balanced
systems can occasionally be fastened
right against a wall without ill ef-
fect, and make sure that neither the
radiator nor the feeders can swing.
Rigidity is nearly as important in
feeders as in the transmitter itself.

"Checking Transmitter Frequency

If you have the money to build a
good combination monitor and fre-
quency meter, do so at once. These
not only permit accurate frequency
check but also make it possible to
listen to your own transmitter, an
extremely valuable aid when striv-
ing for a d.c. note and steady signal.
Avoid absorption or “click” type
wavemeters for anything but tem-
porary use. Even the best of them
are too broad for accurate work at
the higher frequencies.

If you have a calibrated receiver,
recommended in early paragraphs, a
click type wavemeter will do to get
on the air. Select a point near the
middle of the assigned band and
tune the receiver to this point.
Transfer it to the wavemeter and
then transfer the wavemeter setting
to the transmitter. Don’t attempt
to work close to the edge of the band
as errors are inevitable when this
system is used. And to be doubly
certain that you are “on frequency”
check with the first amateur station
you contact.

In conclusion let me say that I
agree in advance with any oldtimer
who feels that I have laid down too
many arbitrary rules. There is
more than one way of ‘“skinning a
cat,” but I believe this way will en-
able the beginner to get on the air
with a minimum of expense and
trouble and will also pave the way
for later improvement in apparatus.

How To Determine Best Position of Doublet

IN a recent talk before the Short
Wave Club of New York, Arthur
H. Lynch stressed the desirability
of making some sort of preliminary
tests before an expensive doublet
antenna with transposed feeder
transmission line is installed in any
particular location. He suggested
the use of a portable or semi-porta-
ble battery operated receiver and a
temporary doublet antenna consist-
ing of two sections each six feet
lcng, the wires being supported on
1 x 1 inch wood strips or similar
materials, and the whole thing so
arranged that it can be turned read-
ily in any direction.

With the temporary antenna bal-

anced on top of a step-ladder and
the receiver set up on the roof, it is
a fairly simple matter to try the an-
tenna in different positions and di-
rections, and to determine the best
approximate setting at which noise
and other interference is at a mini-
mum or absent altogether. The per-
manent antenna can then be erected
in the same position, and the con-
structor will have some assurance
that the system will work satisfac-
torily.

Mr. Lynch also reported that
much of the twisting trouble experi-
enced with cage type doublets is due
to slackness. Pulling the wires tight
invariably cures the trouble.
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Some Explanatory Notes

SUMMARY:

The editorial department of SHORT WAVE RADIO is in
receipt, from time to time, of suggestions, questions, criticisms, etc.
Many of these letters want some particular point cleared up, many
want the same type of article, and many have the same criticisms. In
this department we shall attempt to take care of these common problems.

HILE the actual circuit design

of a short-wave receiver is not
radically different from that of the
usual broadcast receiver, neverthe-
less there are a few little points
which, while adaptable to broadcast
gets, cannot be applied to the usual
s.w. receiver. One of these points, a
discussion of which has been rolling
up a lot of interest, revolves itself
around the use of the tricky little
absorption circuit found in several
popular receivers made by the Na-
tional Company. This little absorp-
tion circuit, shown herewith in the
schematic, may be recognized as be-
longing especially to the SW3 and
SW58.

The purpose of the little absorp-
tion circuit designated by coil L3
and condenser C2 is to align the main
tuning unit, C1, with any other
main tuning circuits which may be
in the receiver, such as the oscillator
dial in superheterodynes or the de-
tector dial in t.r.f. receivers.

In the usual broadcast receiver
complicated padding circuits are
used in the tuned stages in order to
keep the condensers in line through-
out the entire band from 500 to
1500 ke. In the short-wave receiver,
however, the spread is from 1500 to
20,000 kc., and it is almost an im-
possibility to have a combination of
padding units which will keep the
main tuning dials in line through-
out the entire spread.

Solving the Problem

Many manufacturers and set con-
structors have gotten around this
difficulty by keeping small fixed-
variable condensers across each set
of coils. All that is required, then,
is a padding circuit to take up any
apparent discrepancies that may
otherwise exist. Such circuits, how-
ever, have not met with general ap-
proval simply because of the extreme
care required and difficulties en-
countered in lining up this compli-
cated arrangement, the fact that
coils must be selected for a par-
ticular receiver and cannot be
interchanged with any other similar
receiver, and the relatively high cost
of adjustment and test.

The circuit shown in the sche-
matic, however, possesses the distinct
advantage of being adjustable from
the front panel and of being capable
of lining up the antenna stage even
though the lengths of difficult aerials
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may vary over extremely wide
ranges. In other words, when a re-
ceiver employing the absorption
method of lining up stages is being
operated, all one has to do is tune
in a signal and adjust the small con-
denser C2 until the station is loudest.

This condenser C2 is not a volume
control. It merely tunes the coil L3
in such a manner as to either add
to or substract from the inductance
1.2, thus bringing the tuned circuit
1.2-C1 into resonance with whatever
other circuits may be employed.

Just exactly how does any varia-
tion in C2 vary the inductance L2?
First of all, L2 is usually the inter-
wound primary in a three-winding
coil, such as shown to the right of
the figure. Second'of all, the theory
of operation is consistent with the
theory of mutually coupled circuits,
which we will now try to discuss in
as non-technical a manner as pos-
sible.

If two tuned circuits are adjusted
so as to have the same natural fre-
quencies and then brought close to
each other so that they are coupled,
the effect of the second circuit upon
the first will only be such as to in-
crease the resistance of the first cir-
cu:t without changing its inductance
in any manner. This is approxi-
mately true if the coupling between
the two coils is very weak. As the
coupling is increased further and
further, until it becomes as close as
it is in the actual coil shown, then
variation in the resonant frequency
of the tuned circuit L2-C1 is very
marked. Under these conditions, the
fam;liar double hump resonance
curves occur; that is, there is one
resonant frequency lower than that
of the circuit alone, and a second
higher than that of the circuit alone.

Here, then, we find one means of
varying the frequency of the tuned
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Schematic circuit of the tertiary tuning
circuit and the arrangement of the coils.

circuit so as to align it with any
other circuit. All vou need do is
couple a second circuit tuned to the
same frequency as the first until the
tuned circuit has its resonant fre-
quency shifted the desired amount.
Of course, the gain will be decreased
somewhat, merely because the ex-
traneous circuit absorbs energy,
which is equivalent to increasing the
resistance of the tuned circuit. How-
ever, the beneficial effects more than
compensate for this slight diminu-
tion in gain.

In our circuit, however, we find no
means of varying the coupling be-
tween L3 and L2. Furthermore, we
know that the circuit L.3-C2 is tuned
to a higher frequency than the main
circuit since its inductance is usually
smaller than that of L2 and its ca-
pacitance is usually smaller than that
of C1. Here, then, we have the case
of two tightly coupled circuits, the
second tuned to a higher frequency
than that of the first. Our problem,
therefore, is a bit more complicated.
Since the signal frequency induced
in circuit L2-C1 is lower than the
resonant frequency of our absorption
circuit L3-C2, the current in this ab-
sorption circuit is limited mainly, or
rather, to a large extent, by C2. In
other words, the absorption circuit
is a capacity circuit. This has the
effect on our tuned circuit of adding
another inductance in series with
L2, making the total inductance of
the first circuit higher. Hence, the
resonant frequency of L2-Cl1 de-
creases, As the value of C2 is de-
creased, the resonant frequency of
the tuned circuit L2-C1 decreases
until it is brought in line with any
other tuned circuits in the receiver.
Hence, the sweeping conclusion of
the whole business is that varying
the absorption circuit capacity, C2,
reduces the natural frequency of the
main tuned circuit.

Of course, from this theory it is
clear that the natural frequency of
L2-C1 can never be increased if the
resonant frequency of L3-C2 is
higher than that of the main tuned
circuit. On the other hand, by mak-
ing the resonant frequency of L3-C2
lower than that of the main tuned
circuit, the resonant frequency of
the latter may be increased. Hence,
merely adjusting the frequency of
the absorption circuit below or
above that of the main tuning cir-
cuit lines up this stage with any
other.—L. M.
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To assist prospective purchasers of short-wave receivers in selectin
oun needs, we have established this reqular monthly department,
described honestly, accurately, and completely after having been tested thoroughly by us. Readers are
invited to suggest particular sets in which they are interested, and we will endeavor to obtain stock
samples for test and write-up.  Please do not ask us to make comparisons between different receivers.

MAKE: Midwest 16-tube Receiver;
manufacturer, Midwest Radio Corp.

MECHANICAL  DETAILS:  Overall
length 20%”, height 8%”, depth
10%7”.  Weight of chassis, 29 lbs.;
weight of speaker, 6% Ibs.

REQUIRED ACCESSORIES: This re-
ceiver is sold complete with tubes
and speaker, but, ordinarily, with-
out cabinet. A small finished panel
is furnished, as may be seen in the
photograph. A variety of cabinets
i1s available.

Price: l.ess tubes, with speaker
$59.50; complete with tubes and
speaker, $76.45.

Tyre or SET: A 16-tube super-
heterodyne intended specifically for
all-wave reception. This receiver
might be termed an all all-wave re-
ceiver, in view of the fact that it
not only covers the short-wave and
broadcast bands, but also the long
wave band from 888 to 1875 meters
(160 to 375 ke.). There are no plug-
in coils—different wave bands are
selected by means of a switch hav-
ing five positions. The first three
positions cover the high frequency
bands up to about 1500 ke.; the
fourth position the broadcast band
from 550 to 1500 ke., and the fifth
position the very long-wave band
The receiver is fully equipped with
amplified a.v.c., tone control, and
a number of other modern improve-
ments which would interest only the
very technical observer,

GENERAL DESCRIPTION: The six-
teen tubes in this vreceiver are
utilized in the following manner:
one type 6D6 as an r.f. amplifier,
one 66 as a first detector, one 56
as an r.f. oscillator, two 78 tubes in
the i.f. amplifier, one 6B7 as second
detector, one 6B7 as a separate am-
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Receiver

plified a.v.c. tube, one 37 as an audio
amplifier, one type 37 as a special
noise suppressor, two 37 tubes as a
push-pull second a.f. amplifier, four
45 tubes in a parallel push-pull con-
nection as the final audio amplifier,
and one 5Z3 as a rectifier.

Looking at the front of the panel,
the lower left-hand knob controls
volume, the center lower knob is the
wave-band selector switch, the ex-
treme right-hand knob is a combi-
nation “off-on” switch and tone con-
trol, and the upper knob, between
the dial escutcheon and the selector
switch, is the tuning knob. There
is no beat oscillator, as the recever
isx intended solely for broadcast re-
ception.  The large center can, di-
rectly behind the front panel, houses
three of the tubes and the tuning
condenser. The power-supply unit
is on the right and the audio ampli-
fier units on the left.

The extreme left-hand position of
the selector switch covers the band
from about 11.5 to 35 megacycles
(about 8.6 to 26 meters) ; the second
position from about 11.5 to 4.5
megacycles (26 to 66 meters); the
third position from 4.5 to 1.5 mega-
cveles (66 to 200 meters) ; the con-
ventional broadcast band is covered
by the fourth position of the selec-
tor switch, from 550 to 1500 ke. (200
too 500 meters) ; and the fifth posi-
tion of the switch covers the very
long wave band mentioned previ-
ously.

The dial itself is a very unique
and ingenious piece of equipment.
As may be seen from the photo-

Top view of the
Midwest 16-tube
receiver described
in this article, The
shield can directly
behind the front
panel houses three
of the tubes. The
remaining |3
tubes are placed
on the chassis
proper. The power
unit is on the right.
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graph, a small section of it is visible
through an opening in the escutch-
eon. The dial is made of some
celluloid material and is divided by
means of lines into five concentric
divisions, each one of which cor-
responds to a wave band. As the
selector switch is moved from one
position to another, a dial light, me-
chqmcally connected to the selector
switch arm, shifts its position so as
to illuminate only that section of
the concentric ring which is being
used. Thus, at any position of the
selector switch, a sharply focused
spot of light about an inch in cir-
cumferential length and about a
quarter of an inch high is visible.

The particular frequency to which
the receiver is tuned is engraved
directly on the dial. Thus, it is en-
tirely unnecessary to resort to any
external curves or calibration charts
in order to determine the frequency
to which the receiver is tuned. It
should be mentioned in passing that
the calibration of the dial is not ex-
tremely accurate—it only affords a
means of tuning approximately to
the desired frequency. The dial of
the receiver which your reviewer
operated for several weeks was off
approximately .15 megacycle in the
6 megacycle band. However, after
a little experience with the receiver,
this small discrepancy can easily be
compensated for.

Another feature of the dial is the
lettering on it which designates the
particular use to which the channels
are put. For instance, certain parts
of the dial are marked “Aircraft,”
“Commercial,” “Amateur,” “For-
eigns,” ete. This form of calibra-
tion is extremely helpful, in that the
operator can concentrate his ‘“‘tun-
ing energy” within definite limits
without resorting to external refer-
ences.

The tuning at the high-frequency
end of the receiver is extremely
sharp, probably because of the bene-
ficial effects of the pre-selector stage.
Like all superheterodynes, though,
the set is a bit noisy, but the back-
ground drops out completely when
a strong signal is tuned in. This is
due to the amplified a.v.c., which
reduces the sensitivity of the re-
ceiver sufficiently to eliminate the
noise almost completely.

Very sharp tuning on the short
waves is a decided asset in some re-
ceivers. It is an asset in this one.
The densely populated 49-meter band
offered the “acid test.” No difficulty
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Under view of the Midwest 16-tube receiver.

was had in separating W8XAL and
GSA. The former is on 6,060 kilo-
cycles and the latter on 6,050 kilo-
cveles. It is recommended that the
operator be patient and careful
when he tunes the receiver, as
otherwise, he will pass up about
909, of the stations that the re-
ceiver can receive. A higher ratio
dial would probably facilitate tun-
ing.

ANTENNA: For those who are un-
able to install an outside antenna
and who cannot, for some reason,
install a convenient indoor antenna,
the built-in aerial may be used. This
is nothing but a connection to the
power line through a .25-mf. mica
condenser. The lead protrudes from
the back of the set, so that all one
needs to do is to connect it to the
antenna post. Reception with this
built-in antenna will be fairly good
on the short waves and more than
satisfactory on the regular broad-
cast band. For reception of U. S.
stations in the broadcast band, Mid-
west recommends an inside aerial
of thirty or forty feet in length or
the built-in aerial described previ-
ously. For short-wave reception, a
long outside antenna is recom-
mended. It is not feasible to use
the external and built-in antennas
at the same time.

Fqr the purpose of reducing the
noise level, a control called the
“SQtat-O-Mit” is employed. This is
a 50,000-ohm potentiometer con-
neeted in the plate circuits of one
of the type 37 tubes. Variation of
its value causes a variation in the
bias applied to another type 37
tube, which varies the impedance
connected across the imput to the
first audio amplifier stage. Once
the correct setting is established,
the noise level remains practically
constant because of the automatic
functioning of the system.

Provision is also made for the use
of a phonograph pick-up. As will
be seen in the schematic circuit, the
pick-up connects between the control
grid of the 6B7 second detector and
ground. Thus, the pentode section
of the 6B7 becomes an audio ampli-
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fier for the phonograph. which is
fed directly into the two type 37
tubes in push-pull. Note that this
pentode section is not on audio am-

plifierr for the signal received
through the radio end of the re-
ceiver.

OPERATION AND PRECAUTIONS: To
place the set in operation, insert all
the tubes in their respective sockets,
connect the antenna and ground to

their respective posts, insert the
speaker plug into its socket, and

turn the extreme right-hand knob
to the right. Of course, the power
plug should be inserted in a 110
volt, 60 cvcle outlet. The selector
switch is then rotated to any de-

sired point and tuning is accomp-
lished by the mere rotation of the
tuning knob. It is, perhaps, wise
to tune to random stations very
carefully and note the peculiarities
of the receiver.

One thing will be immediately evi-
dent. Upon tuning to a strong sig-
nal, the background noise drops out
rapidly, and the signal remains clear
and strong. This action, as previ-
ously stated. is due to the a.v.c. ac-
tion. It works very rapidly and is
thus able to take up any fading
within reasonable limits that may
be exhibited by the signal.

This point was emphasized to
vour reviewer in the following man-
ner. The receiver was tried in an
apartment house; the next-door
rneighbor has a dial telephone. A
fairly strong station was tuned in
and could be heard loud and clear
throughout the entire apartment.
But, every time the people next door
decided to dial, the a.v.e. action took
place so rapidly that the signal
dropped out in unison with the make
and break of the contact points on
the dial phone. Between these
“makes” and ‘breaks,” the signal
came in again! In other words, the
loud clicks, due to induction, de-
creased the sensitivity of the re-
ceiver because of the a.v.c. to such
an extent that the received signal
dropped in volume. This may sound
like a disadvantage of the receiver,
but it is certainly a pleasure to tune
in different stations all over the
world and not be bothered by rapid

(Continued on puge 39)
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An explanation of

Grid-Leak Power Detection

ETECTORS are generally
classified under two headings
_grid-leak and power. The
first tyvpe is recognized by the
familiar grid leak and grid conden-
ser, while the second is distinguish-
able because of their absence. In
general, grid-leak type detection is
associated with weak signals and the
“power” method with strong signals.
It has also been generally assumed
that all forms of power detection are
of the grid-bias, or “plate,” types.

During the past few years these
reneral definitions have been modi-
fied to take care of a new type of
power detector employing a grid leak
and grid condenser in the conven-
tional fashion. This detector is cap-
able of handling large signals with
low distortion and has the further
advantage of additional amplifica-
tion because of the amplification fac-
tor of the tube,

The mathematical treatment of
this type of detection is extremely
complex, and for this reason has not
been  explained in popular radio
magazines to any appreciable extent.
However, it is possible to treat the
subject graphically and simply, so
that the average reader will be in a
position to know how this tyvpe of
detection works, and what advan-
tages, if any, it has over the regular
plate “power detector” circuit.

An elementary detector cireuit of
the grid-leak and grid-condenser
type is shown in Fig. 1. There is
nothing unusual about it, with the
possible exception that it is not es-
sential that the grid return connect
to the positive end of the filament in
filament-type  tubes, a  connection
which is absolutely necessary when
weak signals are to be handled., In
any event. no intentional bias is
placed on the grid of the tube.

Theory of Operation

The theory of operation is simple.
The signal voltage across the tun-
ing condenser Cl1 is applied to the
grid of the tube through Rg and Cyg,
Since the grid is at zero potential, or
slightly positive, with respect to the
negative end of the filament, grid
current starts to flow on the posi-
tive parts of the signal cycles; no
grid current flows during the nega-
tive parts, Furthermore since the
signal voltage is large—this is a
power  detector—the grid current
flowing is greater at the peaks of
the signal than at any other time of
the cycle. This grid current divides
at junction r, a small part going
through the grid leak and the major
part charging the grid condenser.
During those portions of the signal
cycle when no grid current flows,
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By Louis Martin

SUMMARY . There seems

to be a popular misconception
to the effect that only grid-
bias detectors are “power de-
tectors.””  Although this idea
was true some years ago, it
s not true now. Some very
excellent theoretical and ex-
perimental work has been
done on grid-leak power de-
tectors, and it is our purpose
here to give you the informa-
tion.

The mathematics have been
eliminated entirely, and the
whole idea i3 presented both
in descriptive and graphical
form. The advantages and
some of the disadvantages of
this “new” method of detec-
tion are outlined, and con-
clusions draien.

We urge you experimenters
to try this system and let us
kuow the results youw obtain.

this condenser charge leaks off
through the grid leak,

Two main considerations enter at
this point. First, the division of
current through the leak-condenser
combination gives rise to a voltage
across this combination whose fre-
quency is the same as the audio
voltage impressed on the carrier. Sec-
ond., the magnitude of this voltage,
aside from the magnitude, frequency
and percentage modulation of the
signal, depends upon how fast the
voltage across the grid condenser
can discharge through the leak. If
there were no grid leak, the conden-
ser would maintain the accumulated
charge after the first r.f. cycle, and
any successive cycles of signal would
produce no change in the voltage
across the condenser. On the other
hand, if the grid condenser were
short-circuited, there would be no
charge on the condenser at all.

A
SvPrLy a+

FIG. |

Simple schematic circuit of a power grid-
leak detector discussed here.

Since the current (grid) flows
only during the positive parts of the
r.f. signal cycle, rectification takes
place in the grid circuit:; hence the
alternative name, grid-circuit recti-
fication.

The status at this time is that the
audio voltage of the signal is across
the leak-condenser combination, and
because the secondary of the r.f. tun-
ing coil, L, offers practically no re-
actance to the flow of audio currents,
this voltage across the combination
leak and condenser is connected, as
far as audio is concerned, directly
from grid to filament. It is this
voltage that actuates the plate cir-
cuit in a manner exactly analogous
to that of any amplifier. Therefore,
the output circuit of this method of
detection is treated in the same
manner as any amplifier.

-A Graphical Analysis

Now, suppose the values of Rg
and Cg are too large; what would
happen? The grid condenser would
be unable to discharge fast enough,
with the result that by the time grid
current would flow again, an appre-
ciable part of the initial condenser
voltage would still be present. The
rariation of the voltage across the
combination would be small, and the
total audio voltage would be small.
This idea is shown in the composite
ilustration of Fig. 2.

The r.f. signal voltage is shown in
the lower left-hand side of the dia-
gram; the grid-voltage—grid-cur-
rent curve is directly above it; the
impulses of grid current are diago-
nally opposite the signal voltage
curve. By following the construction
lines it is possible to trace those
parts of the signal cycle that pro-
duce grid current. It will be noted
that grid current starts to flow only
after an appreciable part of the sig-
nal cycle has elapsed, and that the
grid current flows in short impulses.
An important thing to note is that
the straight part of the grid-current
—pgrid-voltage curve is used, so that
the grid current, when it does flow,
is directly proportional to the grid,
or signal, voltage. Hence, this form
of detection is linear. Note, also
that the line 1J corresponds to the
line GH, the envelope, or audio part,
of the signal,

Most of this grid current flows
through the grid condenser, giving
rise to a voltage across it. This volt-
age diminishes during the peaks of
grid current because the condenser
discharges. This point is well illus-
trated in the upper right-hand part
of the diagram, which shows the
variation of voltage across the grid
condenser during each cycle of the

SHORT WAVE RADIO



r.f. signal voltage. Note that be-
tween impulses of grid current, the
condenser voltage goes up—it be-
comes more positive. This, in reali-
ty, constitutes a decreasing voltage,
since the audio voltage across the
grid is always in such a direction as
to make the grid negative with re-
spect to the cathode or filament.

This series of curves shows an-
other interesting fact. The line GH
represents the audio part of the sig-
nal; the line IJ represents the in-
crease in the peaks of the grid cur-
rent, which correspond in form to
GH; the line DF represents the
average condenser voltage. This
average condenser voltage follows
the envelope GH, so that DF is the
signal voltage that is amplified by
the tube itself and appears on the
plate circuit.

The pretty theory depicted by the
curves of Fig. 2 is based upon the
fact that the grid condenser can dis-
charge as fast as the modulation en-
velope (line GH) decreases. Under
these conditions, the distortion will
be nil. Suppose the leak and con-
denser are too large, so that it takes
a long time for the latter to dis-
charge, what then? Since the con-
denser cannot discharge fast enough,
it cannot follow the higher audio fre-
quencies; the result is frequency dis-
tortion. The smaller Cg and Rg,
from this standpoint, the less the
distortion. Such is exactly the case.

Optimum Size

It appears, though, -that Rg and
Cg cannot be made too small. Note
from the diagram of Fig. 1 that, as
far as the radio-frequency signal is
concerned, the actual voltage on the
grid is the signal voltage across the
tuning condenser C1 minus the volt-
age drop across the leak-condenser
combination. If the impedance of
the combination is very high (Rg
and Cg small), then the voltage drop
across it will be high, and the actual
voltage across the grid and cathode
or filament will be greatly dimin-
ished.

The problem may be looked at an-
other way. The leak-condenser com-
bination is connected in series with
the input tube capacitance to the sig-
nal voltage. If the impedance of the
combination is made high in order
to *decrease frequency distortion,
then the voltage drop across the tube
input capacitance will be small. And
a small signal voltage means a small
audio voltage.

A good rule to follow, therefore, is
to make the size of the grid conden-
ser about five to ten times the value
of the tube input capacitance. With
ordinary tubes, the grid input capac-
itance is about 10 to 20 mmf. The
grid .condenser, therefore, may have
a value of about 50 to 100 mmf. With
this fixed, the next determination is
that of the grid leak. What deter-
mines its size?

Its size is determined by the rela-
tive input impedance of the tube and
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FIG. 2

Graphical analysis of the
grid leak type of power
detector. Note that the
grid condenser starts to
discharge ofter time H. If
the signal is weak enough
to swing the curve from
point A to B, then detec-
tion follows the square law;
when the signal is large
enough to swing from point
A to point C, the straight

Cp = GOIO CURRENT
DE = UNMODULATED AVELAGE GLID-CONDEMIEL VOLTAGE
OF 2 MOOULATED GRIO - CONDENSER VOLTAGE

D COPRERT —i

EOVEFHTES oy T G —=

part of the curve, then de-
tection is linear. The line
DF is the average change
in grid voltage, and it fol-
lows the envelope of the
carrier signal.

S/IGNAL
VOLTAGE

the leak-condenser combination, the
percentage modulation of the signal,
the efficiency of detection, etc., but
usually the value in practice is about
1 to Y% megohm. With a 100 mmf.
condenser and a !4 or ' megohm
grid leak, the discharges of the con-
denser can follow the modulation en-
velope quite readily, resulting in
good quality and excellent rectifica-
tion at high signal levels.

The maximum signal that the
grid-leak power detector can handle
without distortion is limited by the
curvature of the grid-voltage—plate-
current curve. With high signal
voltages, the average grid potential
is highly negative, and the plate cur-
rent fluctuates about the Ilower
curved portion of the plate charac-
teristic. Distortion is thus intro-
duced in the plate circuit.

In practice, a tube operated as a
grid-leak detector can handle from
one-half to one-third the signal that
the same tube can handle as an am-
plifier with the same plate supply
voltage. The audio voltage which
such a tube can deliver compared to
the same tube as an amplifier is
about .7 the ratio of inputs men-
tioned in the previous sentence.

The choice of tube suitable for
power grid detection is based almost
entirely upon the use of the tube as

an amplifier. As pointed out pre-
viously, the audio voltage appearing
across the leak-condenser combina-
tion is applied between the grid and
cathode or filament of the tube and
is amplified in the usual manner.
Only in one respect does its mode of
operation differ from that of the
usual amplifier: the greater the sig-
nal, the more negative the grid; and
the more negative the grid, the
higher the plate impedance, usually.
This means that for a given voltage
output in the plate circuit, the load
impedance must be greater in the
grid type of power detector than in
any other type.

The plate-circuit distortion, which
limits the signal voltage which may
be rectified, may be minimized by
increasing the plate voltage. This
may be safely done until the plate
voltage times plate current with no
signal is equal to the safe power that
the tube can dissipate.

This method of detection is more
linear than the plate power method,
is slightly more sensitive, and is less
critical, as far as distortion is con-
cerned, than plate power detection.
Its main disadvantage is that the in-
put resistance is rather low, which
broadens the tuning of the detector
stage and results in a ‘“high loss”
circuit,

A Note on Grid-Bias Resistors

WE are in receipt of a number
of inquiries on an apparently
simple phenomenon that seems to
puzzle the wide awake and observant
radio man. This point is simply that
various commercial or home-built
receivers do not use the same values
of grid-bias resistors for the same
type of tube with the same voltage
impressed. In other words, it would
seem that it is perfectly logical for
a certain tube to use a certain value
of grid-bias resistor and it is just as
illogical for the same tube in the
same electrical position with the
same voltages impressed to have a

“or manufacturer has made it.

different value of grid bias resistor
simply because another indivi(z)ual

ur
readers want to know why these dis-
crepancies occur.

This question gives rise to a most
important point which has not been
sufficiently emphasized in previously
published technical dissertations.
Suppose a tube such as the 56 is to
be used as a detector. What should
be the value of its grid-bias resistor?
By referring to the chart on page 27
of the March, 1934, issue, we find
that the value of the grid-bias re-

(Continued on page 40)
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Triode Characteristics of the 42 and 2A5 Tubes

HE 42 or the 2A5 when used as

4 triode in push-pull audio ampli-
fiers gives good power output _and
low distortion. Operating conditions
and performance results are given
for these tubes in over-biased pu§h-
pull amplifiers having (a) fixed-bias
voltage from a battery and (b)‘self-
bias voltage from a cathode resistor.
Both driver and output stages use
the same tube type connected as a
triode.

Optimum performance results for
fixed- and self-bias conditions are
shown in Figs. 1 and 2, respectively.
From these curves, it is apparent
that the greatest power output is
obtained with the fixed-bias condi-
tion. This represents the ideal case
because the fixed bias from the low-
resistance battery employed mini-
mizes degenerative effects. When the
prid-bias voltage is taken from the
power-supply voltage divider (semi-
fixed bias) or a from a self-biasing
resistor, the power output is re-
duced for two reasons. These are
(1) that the bias-voltage fluctuates
due to change in d.c. plate current
with signal., and (2) that the by-
passing of the a.c. component around
the biasing resistor may be inade-
quate. Ordinarily, the power out_-
put will be somewhat less with self-
bias, because this arrangement
generally has the poorest regulation.
Semi-fixed bias will give results be-
tween the fixed- and the self-biased
arrangements. The curves of Fig. 2
show the optimum power output
that can be obtained with the self-
bias arrangement under the given
conditions. In this case, suflicient
capacity was used across the cathode
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resistor to reduce its impedance to a
negligible value.

Table 1 gives the essential data
for triode operation of two 42’s or
two 2A5’s as over-biased push-pull
audio amplifiers. This kind of am-
plifier is identified by us as a class
AB amplifier.- Class AB operation is
intermediate to class A and class B
operation,

. TasLe |
Driver tube: Type 42 or Type 2A5; plate volts = 250;
grid volts = -20; screen tied to plate.

Output stage: T'wo Type 42's or Type 2A5's; with no
signal input, plate volts = 350 and grid volts = -38.

Fixed Self
. Bias Bias
Driver plate load. ......... 24600 25200 ohms

Interstage transformer ratio:

Primary to 14 secondary.. 16tol 1,14 tol
Transformer efhciency.. .. .. 84.5 65.0 P.C.
Peak grid voltage on output

tubes (per grid) .. ....... 63.5 82.15 volts
Peak power input to grids

of output tubes......... 366 300 mw.
Plate-to-plate load. . ... ... 8000 8000 ohms

14.8 watts

Power output (5% distortion)  18.4
730 ohms

Self-biasing resistor.. .. .... .......

Table II gives the characteristics
of a 42 or a 2A5 for triode operation
as a class A audio amplifier.

TapLe 11

Plate voltage................. 250 max. volts
Coutrol grid voltage. . =20 volts

Plate current......... .31 ma.
Mutual conductance . L2300 micromhos
Plate resistance., .. ... .. L2700 ohms
Load resistance. .. .......... . 3000 ohms
Power output. ............... 650 milliwatta

From Table I, it will be noted that
the driver tube is required to supply
peak input power of either 366 or
000 milliwatts to the grids of the
power tubes. When transformer ef-
ficiency is taken into account, the
driver must supply 434 and 460 mil-
liwatts peak, or 217 and 230 milli-
watts rom.s., for the fixed- and self-
bias conditions, respectively. Thes:
operating requirements are well
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within the capabilities of either the
2A5 or 42, since either type as a
driver is capable of supplying 650
milliwatts (see Table 11).—RCA-
Radiotron Co., Inc.

Editorial Note

Is there any such thing as a
‘“short-wave tube”? This question
is not as queer as may seem at first
thought. Certain tubes—output tubes
in particular—are used to a greater
extent in short-wave receivers than
others—and for a very good reason,
too. Power sensitivity, reasonable
power output, tube noise, all con-
tribute to the choice of an output
tube for short-wave receivers.

The data given here are particu-
larly pertinent. The 2A5 is a favorite
tube for s.w. sets; the 42 is the same
tube in the 6.3-volt series. This latter
tube has been re-rated recently, to
work with 250 volts on the plate,
and, for this reason, its operation as
a triode is important.

The curves given should be studied
arefully. Fixed bias vs. self bias is
an important question in public-
address work; it is no less important
for s.w. applications if good quality
is desired.

The plate characteristics shown in
the figure directly below may be used
to compute the characteristics given
in Figs. 1 and 2 for any load require-
ment, except, of course, the grid cur-
rent characteristics. This computa-
tion is of value when the load into
which the amplifier is fed is different
from that stated on the curves them-
selves. Study this article carefully.

—Tech. Dir.
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A Universal A.C.-D.C.

Short-Wave Receiver

SUMMARY :

This is one of the few short-wave receivers now avail-
able that operates from either a.c. or d.c.
tured the market in the broadcast field, is now available in the strictly
s.0. sets. This set has many other novel features of interest to all.

This feature, which cap-

ACK of a.c. has, hitherto, handi-
capped many short-wave en-
thusiasts, but the introduction
of a new universally powered

short-wave receiver, which can be
supplied from either 110 volts a.c. or
d.c., batteries, or, with the aid of an
adapter, from 220 volts or other a.c.
or d.c. lines, and which is described
in the following paragraphs, has re-
moved this drawback. Aside from
its quiet, universal power supply,
this set also incorporates such fea-
tures as tuned radio frequency.
silver wire-wound inductors, 6F7
pentode-triode, and a speaker-cutout
phone jack.

Tuned radio frequency was used
in preference to other types of cir-
cuits in order to attain the gg‘e_atest
possible degree of quiet sensitivity.
Here, the 78 r.f. pentode provides
ample gain.

The 6F7 is a 6.3 V. heater tube
which combines in one envelope a
triode and an r.f. pentode of the re-
mote cutoff type. These two units

* Alan Radio Coryp.

PARTS LIST

2—35 H. chokes.

{—Impedaformer, 200 H.

|—two gang .00015 mf. variable condenser.

{—antenna trimmer, 50 mf.

501 mf. 400 V. pigtail condensers.

3—.1 mf. 400 V. pigtail condensers.

{—.5 mf. 400 V. pigtail condenser.

{—.00035 mf. mica condenser.

1—.00015 mf. mica condenser.

2.—10 mf. 30 V. electrolytic condenser in
aluminum can.

{—electrolytic block containing:
and two 8 mf. 200 V. sections.

1—500-ohm resistor, /2 watt.

}—10,000-ohm resistor, /2 watt.

|—& meg.-resistor, /2 watt.

1—75,000-ohm resistor, /2 watt.

2—300,000-chm resistors, 12 watt.

|—75,000-chm resistor, 1 watt.

{—600-ohm resistor, | watt.

|—100-ohm resistor, | watt.

|—25-watt vitreous enameled 185-ohm resis-
tor, tapped at 30 ohms.

{—Dial and escutcheon.

1—78 socket, six-prong.

|—&6F7 socket, seven-prong.

|—43 socket, six-prong.

|—25Z5 socket, six-prong.

2—coil sockets, four-prong.

|—speaker terminal strip.

|—field terminal strip.

|—ant.-gnd. terminal strip.

2—Grid caps.

2—small dome type shields.

I—large dome type shield.

one 20 mf.
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By M. K. Baker*

are independent of each other, ex-
cept for the common cathode. The
pentode section functions here as an
exceedingly stable regenerative de-
tector, and is impedance coupled to
the triode portion (1st a.f. stage),
which, in turn, is capacitatively
coupled to the 43 (final audio stage).
Thus, we have ample sensitivity, se-
lectivity, stability, and good audio

quality. Steady plate current is
supplied by the 25Z5.
Regeneration is smoothly con-

trolled by variation of the detector
screen voltage. An improved type of
potentiometer is employed for this
purpose. The resistance element is
a fused carbon block over which a
tiny silver wheel rolls. As a result,
very smooth control is effected.
This, together with careful selection
of the other components in the feed-
back circuit, results in complete
elimination of threshold howl.

It is universally conceded that the
plug-in coil method of wave-band

Front view. Note that the coils plug in from
the front of the panel.

changing is most eflicient. A new
tvpe of front panel plug-in coil was
devised for use with the Interna-
tionale. The windings are composed
of silver wire, wound around the in-
side of the protective “lo-loss” form.
Thus, all danger of damaging the
windings when inserting the coils is
entirely eliminated and the band
changing problem is most satisfac-
torily solved from the angles of
efticiency, convenience, and dur-
ability.

The phone-jack circuit will seem
puzzling at first glance; but a close
inspection will reveal that. when in
use, the output terminals are shorted
and the phones are connected in the
cathode.

The filter circuit presents several
departures from conventional prac-
tice. Upon casual examination, the
filter circuit would appear to be the
usual two section condenser-input
arrangement; but the voltage drop-
ping circuit providing grid-bias for

(Continued on page 46)
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Schematic circuit and list of parts for

the universal A.C.-D.C. operated set.

|—off-on switch.
3—knobs.

|—line cord.
Wire, solder, etc.

Note: Use specified
resistor values in
power unit for safety.

Internationale punched chassis.
Internationale cabinet.
Internationale coil housings.
Set of front-panel plug-in coils.
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The “"Super Dynatron”

A 3-tube set of unique design

SUMMARY:
owr attention in a long while.

it against a positive load.

By J. A. Worcester, Jr.

HE receiver described in this
article employs a screen-grid
r.f. tube used as a dyvnatron
amplifier.  Although the use of
the dynatron characteristic for the
production of oscillation is compara-
tively well known, its use as an am-
plifier has received little attention
and is probably unknown to the aver-
are radio amateur.  This state of
alfairs is somewhat surprising in
view of the tact that while the maxi-
mum possible amplification in an or-
dinary amplifier is cqual to the
amplification constant of the tube
employed, the dynatron is capable of
a theoretical amplification of infinity,
In practice, of course, neither of
these limiting  conditions is  ap-
proached.  In an ovdinary amplifier
the amplification constant ot the
tube, 4, can only be obtained it the
impedance of the rf, transformer is
infinite  at  resonance, It is. of
course, impossible to meet such a
condition; as a matter of fact, it is
impossible to even approach the plate
resistance of the tube., Consequently
while the amplification factor of a
58 r.f. pentode is 1230, the actual
average gain over the short-wave
range that can be obtained from a
tuned r.f. stage is gencerally not more
than 20, and for an untuned stage.
such as is used in this receiver, not
more than unity,

Theory of Operation

In the dynatron amplifier, infinite
amplification is not obtained unless
the impedance of the output circuit
is equal in magnitude to the plate
resistance of the dynatron; and
when this condition obtains, the tube
oscillates,  In practice, then, the ad-
Justment somewhat resembles regen-
eration, in that the plate circuit
impedance is increased until the cir-
cuit “plops” into oscillation. The
amplification possible depends on the
stability of the circuit, and. for this
reason, the plate resistance of the
dynatron is fixed at its most stable
point and the equivalent output im-
pedance increased by regeneration in
the detector circuit.
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We present herewith one of the most
wniquely designed three-tube receivers that has come to
The author makes use of
the negative slope of the plate-current curve by balancing
The result is high amplifica-
tion. This Little recelver should find favor among those
interested in three-tube sets of this type.

HITHIT AN

Panel view of the Super Dynatron receiver. The two
jacks and various controls are clearly visible. Note that
the tuning dial is not in the center of the panel.

It might be advisable to point out
that this adjustment differs mate-
rially from regeneration as used in
an ordinary amplifier, in which the
limiting condition produced by re-
generation is zero series resistance
in the tuned circuit and, conse-
quently, infinite parallel resistance.
This makes it possible to more nearly
approach the theoretical amplifica-
tion of w in this type of amplifier.
In the dynatron amplifier, regenera-
tion makes it possible to more nearly
match the output impedance to the
negative resistance of the tube and,
hence, more nearly realize the theo-
retical amplification of infinity,

Before considering the construc-
tional details of the receiver to be
described, we will revert briefly to
fundamentals and describe what a
dynatron characteristic is, how it is
produced, and why it can be em-
ployed as an amplifier and oscillator.

In Figure 1 is shown a diagram of
a screen-grid tube with a fixed posi-
tive potential applied to the screen
and & variable positive potential ap-
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Simple schematic showing the manner in

which the screen and plate voltages are

obtained. The points of operation are
shown in the curve.

plied to the plate by means of the
potentiometer R. By noting the
curve shown in Fig, 2, the variation
of plate current with change of plate
voltage can be seen., As the plate
voltage is increased from zero, the
plate current at first increases in
normal fashion until the voltage E,
is reached. When the plate voltage
is increased beyond this value, the
electrons attracted to the plate reach
a high enough velocity to enable
them to rebound, or “bounce,” from
the plate when they strike. This is
known as ‘“secondary emission.”
Normally, these electrons would im-
mediately return to the plate because
of its positive potential, but, with
the connection employed, whereby
the screen has a potential E,, an in-
creasing percentage of these re-
bounding electrons are attracted to
the more positive screen. As the
plate voltage is increased beyond E,,
the number of rebounding, or sec-
ondary, electrons flowing to the
screen exceeds the net number flow-
ing to the plate, and the curve as-
sumes a negative characteristic,
since an increase in plate voltage
produces a decrease in plate current,

It is the portion of the plate volt-
age-plate current curve extending
from E, to E. that is known as the
dynatron characteristic. Above E,,
the plate voltage becomes more
nearly equal to the screen voltage, so
the latter is not able to attract many
of the secondary electrons emitted
from the plate, and the plate current
increases again in normal fashion
until saturation is reached.

Negative Resistance

The important thing to note is
that a negative resistance is pro-
duced in the region extending from
E, to E.. If a tuned circuit is con-
nected across this negative resis-
tance, sustained oscillations will be
produced if the impedance of the
tuned circuit is greater than the
negative resistance. If the im-
pedance of the tuned circuit is less
than the negative resistance, an am-
plifying action will occur. The actual

SHORT WAVE RADIO




mathematics involved is somewhat
beyond the scope of this article, but
the interested reader is referred to
Morecroft’s Principles of Radio Com-
muntcation, pages 628 to 631, and
Van der Bijl’'s The Thermionic
Vacuum Tube and Its Applications,
pages 378 to 380, for a complete
analysis.

The receiver to be described em-
ploys an untuned r.f. amplifier for
the sake of simplicity. Ordinarily
such an amplifier will not produce
any appreciable gain and generally
acts as a losser at the higher radio
frequencies. It has some advantages
over direct coupling of the antenna
circuit to the regeneration detector,
however, in that “dead spots” are
quite effectivelly eliminated and ra-
diation from the detector when in
an oscillating condition is impossible.

When using the dynatron charac-
teristic, however, the untuned r.f.
amplifier will produce a marked gain
and appears to be every bit as good
as a tuned r.f. stage. Under some
conditions, particularly at the very
high frequencies, it may be found
advisable to connect the antenna to
the binding post B instead of A—
Fig. 3—as normally. The receiver
is then a normal regenerative detec-
tor with the dynatron amplifier
across the tuned input circuit. As a
matter of fact, this latter connection
is the true dynatron amplifier con-
nection.

The tubes employed in this re-
ceiver are a 24 dynatron amplifier, a
57 detector, and a 2A5 audio-fre-
quency amplifier. The r.f. pentode
tubes of the 57 and 58 types do not
seem to have very good dynatron
characteristics, even when the sup-
pressor is tied to the screen.

As stated before, the external load
impedance and dynatron negative re-

PARTS REQUIRED

Cl—Hammarlund EC-3 adjustable mica con-
denser, 3 to 35 mmf.

C2, C3—Polymet .005 mf. fixed mica con-
densers.

C4—Solar .0025 mf. fixed mica condenser.

C5—Hammarlund 140 mmf. variable con-
denser, MC-140-m,

Cb—Solar 0001 mf. fixed mica condenser.

C7—Cornell Dubilier .5 mf. tubular bypass
condenser.

C8—Aerovox .0005 mf. mica condenser.

C9—Cornell Dubilier .01 mf. tubular bypass
condenser.

C10—Cornell Dubilier
electrolytic condenser.

Cll—Polymet .002 mf. mica condenser.

LI—4 Hammarlund isolantite four-prong coil
forms wound as specified, CF-4.

L2, L3—Hammarlund 8 mh. rf. choke, CH-8.

Ri—Lynch 10,000-ohm metallized resistor.

R2—Lynch 200-ohm metallized resistor.

R3—Electrad 50,000-ohm potentiometer,
R1-205.

R4—Lynch 30,000-ohm metallized resistor.

R6—Lynch 3 meg. grid leak.

R6—Centralab "Elf'" 5,000-ohm potentiometer.

R7—Lynch 250,000-ohm metallized resistor.

R8—Centralab . "Elf" 500,000-ohm poten-
tiometer.

R9—Lynch 500-ohm metallized resistor.

|—Blan Chassis, as described.

I—National type B dial.

2—Eby six-prong wafer sockets.

}—Eby five-prong wafer socket.

25 mf. 25-volt dry
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Deck view of the re-
ceiver. The volume
control is on the ex-
treme left and the
regeneration control
is located to the
right of the v 'ume
control; R3 is used to
adjust the plate volt-
age on the dynatron
amplifier for best
results. Note the bat-
tery cable protrud-
ing from the rear.

sistance are brought as near as pos-
sible to equality by decreasing the
effective series resistance of the de-
tector input circuit by means of
regeneration. This is produced by
the choke L3 in the cathode lead of
the detector tube which produces a
common capacitative reactance in
the grid and plate circuits. Regen-
eration is controlled by the variable
resistor R6, shunted across the
choke.

This connection furnishes enough
teedback for the purpose and enables
the use of a full 2215 volts on the
screen of the 57. It was found that
controlling regeneration by the usual
method of varying the screen-grid
voltage resulted in a marked de-
crease in volume.

The audio-frequency amplifier is
conventional and uses resistance
coupling. Volume is controlled by the
potentiometer R8.

The chassis for this receiver con-

FCOIL
SOCKET

sists of a 77 x 10” l4-gauge alumi-
num panel and a subpanel 107 x
51%” x 11',”, On the panel are
mounted the three potentiometers,
R3, R6 and Rg&, and the tuning con-
denser, C5, with its associated dial.
The potentiometer, R3, is mounted
to the left of the tuning dial, while
the remaining two are mounted to
the right as shown in the photo-
graphs. The location of the various
parts on the subpanel can be noted
from the photographs.

The schematic diagram showing
the proper wiring of the various
components shculd be followed when
making connections. The coils are
wound on 1%” isolantite coil forms
and specifications for winding are
given in Table No. 1. The primary
winding is interwound with the sec-
ondary, starting tfrom the bottom
end of the secondary winding. When
wiring the coil socket, connections
should be made so that the bottom

NOTE TUBE SOCKETS
ARE SNOWN AS FROM
BO7rOM OF SOCAET.

TELIMAL S RACLE IMALKED

AS FOLLOWS

V1~ /: SCEEEN CLIO, 22 PLATE,
S8 HEATER, T CATHODL
Ve-21 SCOEV Ge10,
PPLATE, 3B HEATER,

S+ CATMOOL, 6 <~ SUPPLLIIN]

Y312 SCOLEN GR1O,

25 PLATE, -9 mEATER

S = CATNOOE,
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Complete schematic circuit of the Super Dynatron receiver.

|—Hammarlund four-prong isolantite socket.
|—Eby triple binding post assembly.

|—Eby speaker-jack assembly.

I—Yaxley closed circuit jack, Ji.

I—Yoxley open circuit jack, J.

I—Roll Belden Hook-up wire.

|—20-ohm center-tapped resistor.
2—National grid clips.

3—Knobs.

I—R.C.A. Radiotron type 24 tube.
I—R.C.A. Radiotron type 57 tube.
1—R.C.A. Radiotron type 2A5 tube.
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TABLE No

Underview of the
chassis. The major
parts are listed for
convenience; for
their values, see the
list of parts on the
previous page. The
coil data is printed
in the table below.

. 1—CoIiL DaTa

“Secondary Winding Primary Winding
”'lll'l 11 ”'I'l ('“” ‘\.“_ “f e .. —__ ) No, “] | Pl o
Ranae No, Towrns Wire Size . Turns | el e
18-36 m. 1 81, No. 22 en. 81 No. 35 d.s.c.
35-70 m. 2 17 No. 22 en. 17Y, No. 35 d.s.c.
T0-110 m. 3 34 No. 22 d.sc. 21 No. 35 d.s.c.
140-2%0 m 1 63 No. 35 d.s.c. 25 No. 38 d.s.c.

of the secondary winding connects
to the ground and the top of the
primary winding to the plate of the
dyvnatron tube. The remaining coil

SHORT-WAVE  RADIO HAND-
BOOK, by Clitford LK. Denton,
published by Standard Publica-
tions, Inc.. New York, N. Y., 6,
by 81, inches, 128 pages, over 150
illustrations, durable black covers.
Price. £1.00,

Theoretically, there is very little
ditference between the principles of
short-wave and long-wave receiver
construction; practically, however, the
ditfference is so vast that one versed
in the practical side of long-wave re-
ceiver construction may possibly  fall
down completely when it comes to get-
ting a short-wave receiver working
properly. The Handbook here de-
scribed places before the reader a vast
fund of short-wave knowledge here-
tofore not available between the cov-
ers of a single book.

The problems of short-wave radio
are treated in a logical sequence. The
design of special audio systems, de-
tectors and r.f. systems are described
in order. The complete absence of
complicated and confusing mathe-
matics, and the liberal use of curves,
diagrams, and charts, make this book
one of the most valuable to the techni-
cally untrained short-wave receiving
amateur,  Nothing is left to the im-
agination of the reader. Every idea
is vividly portrayed by clear diagrams.

The hook contains a most compre-
hensive array of coil data. Various
types of windings for ditfferent types
of tuning condensers are shown in pic-
torial form. A frequency-wavelength
conversion table, complete from one
meter to twenty-tive thousand meters,
is of valuable assistance. Copper wire
tables of various sorts for both solid
and Litz wire make guess work un-
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connections are obvious from an in-

spection of the wiring diagram,
To put the set into operation, it is

first necessary to adjust the plate

Book Review

necessary. A very useful chart show-
ing the reactance of standard sized
fixed condensers at definite frequencies
bring out forcibly the requirements
for short-wave filtering.

The book 1s so full of constructive,
practical data that it is difficult to
outline all of its features in a single
review,

Of special importance is the con-
struction chapter, which deseribes vari-
ous forms of short-wave receivers and
oscillators of interest to every short-
wave enthusiast,

This book should go a long way to-
ward coordinating the knowledge of
the short-wave experimenter,.

ELECTRONS AT WORK, by
Charles R. Underhill, published
by McGraw-Hill Book Co., Inc.,
New York, N. Y., 6 by 9 inches,
354 pages, 220 illustrations, cloth
covers, Price $3.00.

The photoelectric art has made
some very rapid advances in the last
few vyears, and the usual textbook
on this subject becomes obsolete almost
as soon as it is off the press. Most
textbooks on this subject may be
classed as either theoretical or prac-
tical. Those stressing the theory
usually have a long life, but have the
disadvantage of being of service only
to a limited number of engineers. On
the other hand, those books on photo
electricity of a practical nature, al-
though they interest a very large group
of people, become obsolete very quickly.
For a long time there has been a need
for a book sufficiently theoretical to
salisfy inquiring minds and, at the
same time, be sufficiently practical in
a fundaniental sense to coordinate the

Photograph of the set of coils used by

fh? author with the Super Dynatron re-

ceiver, They are wound on lsolantite
forms for high efficiency.

voltage of the 24 tube to the proper
value for dynatron operation by
means of the potentiometer R3. To
do this, insert a pair of headphones
in the jack J1, and adjust R3 until a
loud audible note is heard. While
this adjustment is being made, it is
necessary to remove the 2A5 tube
unless another pair of phones is
available to keep plate voltage on
this tube.

Adjust the potentiometer R3 until
it is about in the center of the
audible area, then remove the phones
from J1, and insert them in the out-
put of the 2A5. Some further slight
adjustment of R3 may be found neec-
essary later for most satisfactory
results. It should be emphasized
here that 24 tubes vary widely in
dynatron characteristics and, if pos-
sible, several tubes should be tried in
this position.

e

knowledge of the average reader.

This book is a guide to those who
desire a general knowledge of the sub-
ject of electronics. Mathematics is
noticeable by its absence, and so the
book may be classed as more or less
“popular,” although it needs but the
addition of mathematies to make it
comprehensive,

The purpose of the book is stated
very briefly and aeccurately by the
author in his introduction: “The book
aims to take the mystery out of elec-
tronics.” Such mysterious terms as
electrons, neutrons, protons become a
part of one’s everyday vocabulary after
the first few chapters. This book is
without any doubt one of the finest
treatments of the subject of electronics
that has yet come to the attention of
your reviewer.

L. M.

EFINITE operating frequencies

for the Seth Parker, the four-
masted schooner now on a round-the-
world trip (see page 7, April, 1934
issue) have been assigned by the
Federal Radio Commission. They
are as follows:

6660 ke. (45.05 meters) ; 6670 ke.
(44.98 meters); 8820 ke. (34.01
meters) ; 8840 ke. (33.94 meters);
13200 ke. (22.73 meters) ; 13230 ke.
(22.68 meters); 17600 kc. (17.045
meters); and 17620 ke. (17.026
meters).

The Seth Parker will maintain
contact with the United States for
rebroadcasting  purposes. Voice
transmission will be used.

SHORT WAVE RADIO



General view of the i.f. amplifier unit.

ESTLESS experimenters

believe that they have tried

every worth-while version of

t.r.f. and regenerative receivers
are turning their attention more and
more to the superheterodyne type of
receiver. This type offers a rela-
tively greater outlet for self-expres-
sion, and for this reason is finding
favor among the more advanced ex-
perimenters.

The superheterodyne consists of
three distinct units: (1) the r.f.
amplifier and mixer tube; (2) the
i.f. amplifier, and (3) the second de-
tector and audio amplifier. The lat-
ter two units are more or less
standard, their mode of operation
having passed the experimental
stage several vears ago when the
broadcast-band craze was rampant.
1t is the r.f. and mixer-tube cir-
cuits that have enough experimental
possibilities to satisfy the most
hungry constructor.

The unit to be deseribed here is
a complete i.f. amplifier, second de-
tector, beat oscillator, and audio
amplifier, and paves the way for
convenience in experimentation
heretofore unattainable. In short.
it permits any r.f. tuner equipped
with an oscillator and mixer tube to
be converted into a superheterodyne
—the so-called i.f. unit shown here
supplying the remainder of the re-
ceiver.

Here are a few ideas which the
experimenter or set constructor can
try out. Take vour t.r.f. or regen-
erative receiver, gang another tun-
ing condenser to the shaft of the one
you already have (if your tuning
unit consists of a single condenser,

who

A New L.F. Amplifier Unit

SUMMARY :

menters have been waiting for.

than half a radio set.

Here is a little device that we believe many cxperi-
It is a compact i.f. amplifier designed
to tie in after the first detector of a superheterodyne.
MeMurdo Silver incorporated a second detector and final ontput tube
on the same chassis, so that the entive unit as described below is more
The unit itself is deseribed below; next month
it will be used in conjunction with a typical tuver in a typical civenit.

Not only that

the addition will make it a two-gany
affair), wire up another tube as an
oscillator, disconnect the entire set
after the detector, connect the out-
put of the detector to the input of
the device shown here, connect the
speaker to the output of the de-
vice, and away you go! The only
thing you must be sure of is that

the intermediate  frequency 1s
165 ke.
Another test vou fellows with

home-made supers can make: Sim-
ply disconnect everything after the
first detector and connect the new
unit.  You will be amazed at the
difTerence in results-—especially if
vour present amplifier is out of line
or poorly designed. If an account
were taken of the condition of all
the supers in use, it would be safe
to say that there are more poorly
designed than correctly designed i.f.

Under view of
the i.f. amplifier
unit. The wiring

is extremely sim-
ple, well placed,
and direct. The
volume -control
knob is visible, as
is the off-on
switch for the
beat oscillator.
All plate leads to
the i.f. transform-
ers are shielded.

amplifiers.  And yet you complain
of supers being noisy!

Here is a tip for the man build-
ing his first super. You know, there
are a lot of tricks to be followed in
getting a good super to work prop-
erly. Iiven though you f{ollow
printed instructions to the letter,
there are many, many details that
gum up the works. For instance,
coupling between the oscillator and
the i.f. amplifier is a major con-
tributing eause to erratic operation,
Good filtering in the plate and grid

circuits and careful placement of
the wiring are as important as good
tubes. The i.f. unit shown here

eliminates a healthy proportion of
the troubles,
In using

the wew wnit, all you

have to remember is that as long as
you feed 1t 465 ke, 1t wdl work.
pa

(Continmned on R 8]
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Complete schematic diagram of the new McMurdo Silver i.f. amplifier with all values. Five tubes are used in the unit.
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The "Sporting Twin”

IMPLICITY of a design, con-

struction, wiring, and opera-

tion make the ‘“sSporting Twin”

an ideal set for both the new-
comer to the fascinating short-wave
“rrame” and the ex-broadcast fan
who is now anxious to recapture the
thrills of long-distance reception,
This neat but effective little instru-
ment  will reward its constructor
with many long hours of intensely
interesting “DX” (distance), as it
covers the entire active short-wave
region between 16 and 200 meters
and is capable of producing com-
fortably readable earphone signals
from hundreds and hundreds of re-
lay  broadcasting, airplane. ship,
transoceanic, amateur, and police
radio stations, all transmitting with
voice.

It the owner masters the code,
which is not at all a ditficult job, he
will be unable to keep track of the
countless radio-telegraph signals that
will literally pour in on him from all
over the world. Does this sound ex-
apgerated or patently over-enthusi-

astic?  Not at all! Some of the
most marvelous imaginable 1oreign

reception is being accomplished by
patient dial-twisters with sets of
just this type.

Battery Supply Used

To simplify the power-supply prob-
lem and assure quietness of opera-
tion, one tyvpe 30 tube is used as a
regenerative detector and one type
23 audio pentode as an amplifier.
These tubes will work very satisfac-
torily over a considerable period of
time with two ordinary No. 6 dry
cells lighting the filaments. Three of
the smallest size 45-volt B batteries
and a small 22%-volt C battery will
last nine months to a year. A single
storage-battery cell, or any one of a
number of special filament batteries
designed especially for these popu-
lar tubes, will be better than the
old-fashioned dry cells, but, of
course, costs more. The dry cells
are cheap and universally obtainable
and are recommended as a starter.

The circuit of the *“Sporting
Twin” is the most reliable one in all
the history of radio—-straight re-
generative detector with series tickler
and condenser control of feedback.

30

. by Robert Hertzberg

No originality is claimed for the cir-
cuit as given; the writer has simply
dressed it up with the latest tubes
and parts and arranged the latter so
that the mechanical construction is
well within the tool facilities and
manual ability of the ‘*‘average”
kitchen mechanic. A type 32 or 34
screen-grid tube is somewhat better
than a 30 in the detector position,
but this introduces complications oi
shielding and wiring that the ex-
perimenter will be better qualified
to tackle after a little experience
with the present hook-up.

The type 30 detector (V1 in the
diagram) is transformer coupled to
the 33 output tube, V2. This com-
bination is responsible for signals of
surprising strength.

The receiver is built up on an
aluminum panel measuring 7 by 10
inches, which is merely screwed
against the edge of a half-inch-thick
wood baseboard, 10 inches square.
It is important to obtain a piece of
hard, well-dried lumber for the lat-

ter; soft wood will warp quickly and
crack the tube and coil sockets as if
they were so many egg shells. The
base used in the model illustrated
was a breadboard from the 10-cent
store, and is excellent for the pur-
pose. As shown, it holds all the re-
quired batteries, the particular A
unit in this case being a special
3-volt battery intended for portable
receivers.

The front panel holds the tuning
condenser Cl, a midget variable of
140 mmf. capacity; the regeneration
condenser C2, a duplicate of C1: the
filament rheostat R1; the on-off
switch; and two tip jacks for the
earphone connections. Condenser C1
is controlled by a small vernier dial;
C2 and Rl by plain knobs. The
rheostat and the tip jacks must be
insulated from the panel as the lat-
ter forms the A plus—B minus side
of the battery circuits. The tip
jacks are already provided with suit-
able fibre washers; large fibre or
bakelite washers for the rheostat
can be picked up in plumbing, hard-
ware, electrical, or radio shops.

No detailed drilling layout is
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LIST OF PARTS

Cl, C2—Midget variable condenser, 140
mmf. (Hammarlund).
C3—"Postage stamp'' trimmer, about 20 mmf.
. [(Hammarlund).
C4—Mica grid condenser, .0001 mf. (Trutest).
R1—Filament rheostat, 10 ohms (Electrad).
R2—Grid leak, 2 to 10 megohms (Lynch).
R3I—Grid leak, experimental, see text.
L—Set of four two-winding plug-in coils, fac-
tory or home wound, see text. (lnsuline).
T—Audio transformer, 3:1 ratio (Trutest).
R.F.C.—choke—8 millihenries {Insuline).
Switch—single pole toggle type, with on-off
nameplate {Insuline).

Phone tip jacks—Insulated type (lnsuline).

Aerial-ground binding post strip. -

Sockets—two four-prong, one five-prong, base
mounting (lnsuline).

Vernier dial for condenser Ci (National).

Bakelite knobs for C2 and RI,

One type 30 and one type 33
(Raytheon).

Batteries as specified in text.

Pair of earphones.

Panel—7 x 10 inches, No. 16 gauge aluminum.

Baseboard—10 x 10Y3 inches.

Wood screws, push-back connecting wire, in-
cidental hardware, B

tubes
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SUMMARY:

ing Twin” 18 such a set.

cost.

Box”_so successful.

In spite of all advances in the
electrical design and mechanical construction of
short-wave receivers, there is still a strong de-
mand for exceedingly simple sets that a be-
ginner can make with simple hand tools with a
minimum of expense and trouble.
We make no extrava-
gont clatms for it, but present it merely as a
good little outfit that will well justify its slight

Incidentally, the “Sporting Twin” is a sort of
1934 version of the famous “Junk Box” receiver
introduced by the writer through the columns
of “Radio News” in July, 1928. The original set
used two 201A’s and consisted merely of a
wooden baseboard, without a panel of any kind.
This set probably started more people in the
short-wave game than any other similar instru-
ment, more than 50,000 blueprints of it being
distributed to constructors all over the world.
The “Sporting Twin” uses modern tubes and
enough shielding to eliminate hand capacity ef-
fects, but otherwise retains the features of sim-
plicity and effectiveness that made the “Junk

The “Sport-

given, as the arrangement is simple,
and exact placement of the various
parts is not important. Three half-
inch No. 6 round head brass wood
screws hold the panel against the
baseboard. Place the panel flat on
an old board, mark all hole centers
carefully with a center punch or a
sharpened nail, and drill through
with an ordinary hand drill or brace.
The holes for the condensers, switch
and rheostat, which are between 33
and Y inch in diameter, can be
started with a 1-inch drill (usually
the largest that will fit most hand
drills) and easily enlarged with a
rat tail file. Don’t file away too en-
ergetically; aluminum cuts like
cheese and tends to clog the file.

Mounting the Parts

Scrape off all rough edges around
the holes, mount all the parts on the
panel, and then screw the latter to
the bare baseboard. You will then
be able to spot the positions for the
four-prong socket for the coil L, an-
other four-prong socket for the de-
tector tube V1 and a five-prong
socket for V2. By facing the coil
and detector tube sockets properly,
you will be able to bridge the grid
leak and condenser R2-C4 directly
between the correct terminals. The
r.f. choke fits logically behind con-
denser C2, while the audio trans-
former and the V2 socket fill the
right edge of the board. Along the
left edge (in the foreground in the
picture), mount the aerial-ground
binding post strip and the antenna
trimmer condenser C3. Elevate these
parts, by means of short brass col-
lars or little stacks of old nuts and

washers, so that their terminals
ctear the wood. Use small wood
serews throughout for mounting

purbposes.
This part of the job will take
about an evening, the coil winding
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and the actual set wiring another
evening., A man with previous set
building experience can probably do
the whole business in one sitting if
he finishes supper early. Don’t rush
the job; there is just as much fun
building a radio set as in using it.

If you buy ready-wound coils, you
can wire the set immediately after
assembling it. If you want to wind
your own coils, delay the wiring
until the coils are ready, as you must
know where the windings connect
in the base of the forms before you
can wire up the coil socket.

Four two-winding coils are used.
Dozens of different makes of fac-
tory-wound coils are available at
low prices and will fit in with the
other parts without trouble. The
particular coils selected for the
model receiver are made of molded
bakelite, with ribbed sides to sup-
port the wire. The forms are 3
inches long and 1% inches in diam-
eter and are wound as follows:

CoiL No. 1: 16-28 METERS: grid
winding 615 turns No. 18 enamelled
wire, spaced s inch. Tickler, 4 turns
No. 24 enamelled, close wound.

CoiL No. 2: 27-45 METERS: grid,
121 turns No. 18 enamelled, spaced
iz inch., Tickler, 8 turns No. 24
enamelled, close wound.

CoiL No. 3: 43-80 METER: grid,
2114 turns No. 20 enamelled, spaced
é inch. Tickler, 10 turns No. 24
enamelled, close wound.

CoiL No. 4: 75-200 METERS: grid,
45 turns No. 24 enamelled, spaced
wire diameter, Tickler, 20 turns,
No. 24 enamelled, close wound.

On coils 1, 2, and 3, separation
between grid and tickler is & inch;
on No. 4, Y inch. All coils are
wound in the same direction. It is
immaterial whether the grid coil is
near the top of form and the tickler
at the bottom or vice versa. Run the
outside end of the grid coil to the
G pin of the base, the inside to the

Oblique rear view of the "Sporting Twin,” with the batteries in
place on the rear edge of the baseboard.

heavy filament pin below it; the
tickler to the two remaining pins.
Trace the connections through to the
socket and mark the latter to avoid
confusion in wiring.

For the battery connections, sim-
ply run out pieces of flexible wire.
The A plus and B minus and the
A minus and C plus connections are
made right between the batteries
themselves. Three B batteries, to-
talling 135 volts, and one 221, volt
C battery are recommended for best
results, although excellent signals
are obtainable with 90 volts of B.

The aerial may be of the usual
size—50 to 150 feet long. You can
even hook on to the regular aerial
used with the family broadcast re-
ceiver; in many cases this works
fine. For a ground, use a steam or
water pipe. A good pair of ear-
phones is a good investment, as
vou’'ll always use them.

Operating Notes

Leave the aerial off temporarily.
snap on the switch, and turn up the
rheostat so that the tubes light
cherry red. (A small voltmeter is
another good investment. Use it to
maintain the filaments at two volts.
Turn the tuning dial slowly and rock
the regeneration condenser C2. If
the set doesn’t oscillate immediately
—you’ll quickly learn to recognize
the swish and thud of a tube going
from regeneration into oscillation—
reverse the two wires to the tickler
posts of the coil socket. This is
almost a certain remedy. Now con-
nect the aerial and adjust the trim-
mer condenser C3 by means of a
small screwdriver to the point where
the set will stay regenerating with
each of the four coils.

The entire secret of successful re-
ception with a set of this type is
a smoothly operating regeneration
control. Every set requires a little

(Continued on page 42)
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The tester in its card-file case.

1S “Ham Tester”™ is a handy
and usetul accessory that de-
serves a place in every cellar or
attic radio workshop. The set
constructor and experimenter will
find it extremely valuable for quick
testing of parts and circuits, as it
performs the functions of a contin-
uity checker, direct reading ohm-
meter, and high resistance voltmeter,
The basis of the “Ham Tester” is

a 0-1 milhammeter, with its face
marked with a series of four scules,
The top one is marked *“ohms.”
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The dimensions of the panel are given.
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The "Ham Tester”’

a simple, inexpensive unit for experimenters

By Jack Grand*

When a pair of test cords is inserted
in the pin jacks on the panel let-
tered *‘ohms,” the meter is connected
in series with a small three-volt
flashlight battery, a 1000-ohm vari-
able resistor, and a 2500-ohm fixed
resistor. The ends of the test cords
are short circuited, and the variable
resistor adjusted until the meter
reads 0 ohm. If the test cords are
then opened and applied to a resis-
tor of unknown value or a circuit or
part whose continuity is under sus-
picion, the meter will indicate the
resistance of the unit directly or tell
whether the circuit is open or closed.

Almost Indispensable

The experimenter who never used
a continuity checker ot this kind be-
fore will wonder how he ever got
along without one. The saving in
time that it makes possible will
quickly muake up tor the slight cost
of the whole outfit.

By the use of a series of fixed
“multiplier” resistors connected in
series with the meter, five separate
d.c. voltage ranges are available.
These are 0-51), useful for testing b
and C batteries; 0-250 volts, for the
usual plate and screen voltages of
receiving tubes; 0-750, 0-1500, and
0-2500 volts, which will be found
useful for measurements on small
transmitters and public address am-
plitier power packs. While not many
experimenters play with power sup-
plies developing 1500 or 2500 volts.
these extra high voltage ranges in-
volve only small and inexpensive re-
sistors and might just as well be on
tap.

The meter and the seven pick jacks
for external connections are mounted
on a piece of 'w-inch bakelite measur-
ing 5'% by 535 inches. The pin jacks
are lined up along the bottom edge,
and the variable resistor is placed
between them and the meter. On the
back of the panel, the multiplier re-
sistors are merely supported by their
own connecting wires, Two flexible
wires about five inches long are
brought out for the battery connec-

tions. The required battery is an
ordinary small two-cell flashlight
unit.

For the protection of the meter
and the precision fixed resistors, the
whole assembly is mounted in a
wooden card file with a hinged top,
which was purchased in a stationery
store. The box selected for the pur-
pose was made of Y4-inch hard wood,
5% inches wide, 6 inches deep, and
43% inches high, outside overall di-
mensions. This box was intended for
regular 3 by 5 inch cards, and is a
standard item. To support the top

edge of the bakelite panel, the inside
of the box was simply fitted with a
thgn wooden strip, nailed with very
thin brads. The corners of the panel
are drilled to pass small round head
wood screws which in turn bite into
the strip.

The other corners of the panel
(near the edge carrying the tip
Jacks), are fitted with hexagonal
brass feet 15 inches long, held by
machine screws. These form a base
for the meter assembly when the
panel is removed from the box.

The test cords can consist merely
of two pieces of ordinary flexible in-
sulated wire, with phone tips sol-
dered to one pair of ends of insu-
lated test prods to the other. A
variety of fittings such as alligator
clips, spade terminals, ete., is avail-
able. These are recommended, as
they permit quick and easy connec-
tion to binding posts of all sorts,
bare or insulated wire, and so forth.

The parts required for the “Ham
Tester” are all standard and readily
obtainable on the open market, A
complete kit of parts, including a
ready drilled and engraved panel,
can also be purchased.
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250 V. ON 250V SCALL | — 2300 v ON 250 ¥ ScALE| 10
750 ¥ ON 750V SCALL| — 2 M1EG ON O/ SCALE | 100

O=1 MILLIAMMETER

1000 oums
ST,

e

OHMS yours SOV, 250V 750V 1500V 2500w

Complete schematic circuit of tester.

M—Meter, O-1 milliammeter, with four-range
scale (Beede).

R1—1000-ohm potentiometer (Electrad).

R2—2500-ohm precision resistor (Lynch).

R3—50 000-ohm precision resistor [Lynch).

R4—250,000-ohm precision resistor (Lynch).

R5—500,000-ohm precision resistor (Lynch}. .

R6—750,000-ohm precision resistor (Lynch).
R7—I-megohm precision resistor (Lynch).
Tip jacks, 7 required.

Bokelite panel, 5/ x 5% x !/ inches, drilled
as shown (Sun Radio). Bus bar for wiring,
screws, etc.

Standard 3 x 5 card file to take panel.
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ON'T be deceived!
because the
Three” described in

Merely
“Uni-Shielded
the

March, 1934, issue of SHORT
WAVE RADIO has been facetiously
dubbed the Pretzel Bender is no in-
dication that excellent results can-

not be obtained with it. Quite the
contrary. Since the publication of
this article, hundreds of unsolicited
letters have been received, each re-
porting in detail the excellent results
that have been secured. It is the
peculiar shape of the chassis which
caused one observer, with a humor-
ous twinkle in his eye, to redub the
set; nevertheless, regardless of what
it was called before, the Pretzel
Bender it is, and the Pretzel Bender
it will remain.

The three-tube DPretzel Bender
caused quite a sensation, and a. de-
mand was created for a two-tube
model. It is our purpose, therefore,
to describe the new offspring, thus
finishing the biography of the Pret-
zel Bender family.

The photograph shows the ar-
rangement of the parts. It is similar
to the three-tube model, and the
reader is referred to the March is§ue
for further details on this point.
The tubes and coils are housed on
the lower shelf of the chassis. The
battery cable protrudes from _the
rear, and the antenna-ground bind-
ing post strip is also mounted at the
rear. In fact, the chassis of the
two-tube model is identical with that
of the three-tube, the only difference
being in the placement of the parts:
the socket ordinarily occupied by V1
in the three-tube Pretzel Bender now
houses the antenna tuning con-
denser. This leaves three sma_ll
holes in the back of the chassis
vacant.

The difference between the two
sets, electrically speaking, is only
that represented by the difference
between three tubes and two tubes.
In the two-tube model, one of the
type 34 tubes is replaced by a 32;
the output tube, which is a 33, re-
1934
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The peculiar shape
of the chassis is
responsible for the
name of this popu-
lar little receiver.
Note how both the
coil and the tubes
are well shielded
yet are still easily
accessible. The
sloping front pane!
makes for ease in
tuning.

mains the same as its big sister.

For the benefit of those readers
who did not see the March issue, a
brief description of the circuit used
here will be in order. As may be
seen by reference to the schematic,
the antenna is tuned by a small
20-50 mmf. fixed-variable condenser,
which is adjustable through the ex-
treme left-hand tube socket. The
tuning condenser, off-on switch, and
regeneration control are mounted at
the front panel together with the
phone jack. The plate choke, the

r.f. choke, necessary bypass con-
densers, and small resistors are
housed beneath the skirts of the

Pretzel Bender.

Cor. Dary

Second.ary
1Wave Length
Band Nuher Winding
Turns L ueth

15 30 437 1 inch
Meters

30 60 103, 1 inch
Meters

60-120 223, | inch
Meters
120 200 513, 11, inch
Nbegown

The Two=Tube
"Pretzel
Bender’’

The circuit itself is perfectly
straightforward and standard, and
the values of parts have been chosen
with an eyve to efficiency. Note that
a type 32 tube is used as the detec-
tor., The control of regeneration is
efifected by means of variation of the
screen-grid voltage. and regenera-
tion itself is accomplished by the
aid of the conventional tickler cir-
cuit.

The two-tube DPretzel Bender is
equipped with the same protective
phone jack arrangement as its big
relation.  When the phone plug is
removed from the circuit, the B
battery is automatically discon-
nected. thus making it possible for
the constructor to play around with
the “inner gizzards” without wear-
ing a rubber suit.

The chassis of the Pretzel Bender
is bent into its unique shape for the
obvious purpose of providing com-
plete shielding at a minimum of
expense. This unique shape, as previ-
ously hinted, gives rise to its name.
The overall size is comparatively
small. It is 107 wide. 8" deep at
the base. 5” deep at the top, and 6"
high. The U-shaped channel hous-
ing the coil and tubes is 3" wide.

The receiver may be operated on
three different types of A batteries:

(Continued on page 42)

o “Tuckler
Wire
Siee Nienther Iire Size
Furns | (Close Wound)
2 41, 26
S 00 S,
22 1, 26
S 0O S, C
22 Sty 26
S0 S.CC
24 61, 26
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Complete schematic diagram of the "Pretzel Bender." Note particularly how the phone
jack automatically controls the B battery circuit.
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The “Calvert Converter’’

™

Front view of the converter, showing the
arrangement of the controls.

HE need for a converter that

really works on any receiver of

modern  design is  universally

recognized.  The long-suffering
and patient short-wave fan has had
thrust upon him nearly every pos-
sible combination of apparatus and
multiplicity of circuits that is pos-
sible of conception. Little concern
has been manifest in the ultimate
efliciency of these circuits.

The converter described in this
article does not perform miracles,
neither will it bring in signals from
stations that are not on the air, but
it works consistently. Further, one
does not need to be an engineer to
operate it. Tuning has been sim-
plified to a great extent by careful
design of the various parts: all
major tuning adjustments are
single-dial controlled. Only one ad-
ditional adjustment will be found
necessary, and that is accomplished
by the use of the small trimmer con-

“The Radio Shack, Fast Carcoll St City Ishand,

Bronx, N
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GNO - CAR 5375

The spacing between the oscillator plate
and modulator grid wind'ngs is as great as
possible.  Start the oscillator grid winding
3/16" from the bottom of the coil form, then
wind the oscillator plate winding. Now start
the modulator grid winding from the top of
the coil form, spaced as directed in the coil
table. The coil form should be 11/," in diameter
and 2" long. Al' windings should be in the
same direction. Whatever spacing remains
between the modulator grid coil and the
oscillator plate coil is O.K.

These coils should be wound very carefully,
as the success of the converter depends or.
them to a large extent.
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Here is a three-tube, self-powered short-wave
converter that will work in conjunction with practi-
cally any regular broadcast receiver and produce
really satisfactory signals from foreign stations.

SUMMARY .

The wnu't can be

A special output tuning cireuit distingu 'shes this
converter, Maximum energy transfer from the converter to the
broadcast receiver is thus assured.
local oscillator, a 57 first-detector or mixer, and an 80 rectifier.
The substantial construction of the chassis and the neat design
of the front panel make this ins L

made to fit wicely in a small cabinet,

Three tubes are used: a 27

trument particularly attractive.

By W. J. Grunwald*

denser across
ing.

The method of coupling adopted
enables the owner of either a t.r.f.
or super-het. to enjoyv all the ad-
vantages of a truly good short-wave
set.  This combination of apparatus
will obviate the necessity of pur-
chasing a separate short-wave re-
ceiver when one already owns a good
broadcast receiver.

The main reason why most of the
existing  converter circuits have
failed to function was that the
method of coupling consisted of the
time-worn and impractical con-
denser-choke combination. It is
obvious that. with this hookup. it
was necessary to tune the broad-
cast receiver to a frequency where
a fair transfer of energy from the
converter was made possible.

Invariably, this particular fre-
quency was the resting place for
either a local broadcast signal or one
of suflicient volume to make impos-
sible the reception of anv short-
wave signal. This hit-or-miss pro-
cess of obtaining a clear transfer
frequency has been eliminated by the

the modulator wind-

Back v'ew of the completed Calvert Con-
verter. The mixer tube VI is out of sight
behind the shield can for the oscillator

tube V2. LI-L2-L3 is the plug-in coil,

The aerial and ground connections be-

tween the converter and the broadcast
receiver are permanent.

perfection of a tunable output. It
is possible, first, to set the broad-
cast receiver dial on a clear channel
at or near 1500 ke. and then tune
the converter output to this fre-
quency. By referring to the dia-
gram, it will be noted that the out-
put of the modulaor tube, the 57,
is fed into the plate winding of the
transfer coil, around which is
shunted a 100 mmf. variable con-
denser, C5. This condenser enables
the operator to tune the output.
The old controversy regarding
the efficiency of plug-in coils versus
switches has also been taken into
consideration, with the result that
this converter uses plug-in coils.
All available types of manufactured
switches and a few of our own de-
sign were tried at various times, but
at no time did these various devices
match the plug-in coil for down-
right fool-proof efficiency. It is
agreed that the greatest objection to
plug-in coils is the use of the great
number of coils necessary to cover
efliciently the frequency span be-
tween 15 and 200 meters. Most
short-wave sets and converters use
a pair of coils for each band, result-
ing in a formidable array of coils

700
rsLATE
LE
Anr
/5 roac Core LA74
> eccevee FOLL? (5. (G
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The coupling coils L4 and L& each consist
of 45 turns of No. 28 d.c.c. wire bank wound
as follows: beginning 4" from the end of
a tube 14" in diameter and 3 inches long,
wind 40 turns in four banks as shown in the
coil data sketch and then wind 5 turns in a
single layer. Space the pickup winding /"
and wind two bank layers only, exactly as
the first one. Space another V4" and wind
a duplicate of the first. L4 will then have 45
turns; L5, 20 turns; and L6, 45 turns. It
might be advisable in some cases to increase
the pickup winding, L5, to 25 or 30 turns.
Note that the end of L4 connects directly to
the beginning of L6 as shown on the
schematic diagram.
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that were always becoming mislaid
or lost, not to mention the fact that
to change from one band to another
rapidly is extremely difficult.

The use of separate plug-in coil
forms for oscillator and modulator
windings has been eliminated by
carefully worked out coil constants,
resulting in both windings being on
one plug-in coil form. By referring
to the data it will be noted that all
frequencies are covered with three
coils with ample overlap. It will
also be found that, in actual opera-
tion, the oscillator will track et-
ficiently at all frequencies, without
the use of separate padding. Many
tests have been made as to frequency
stability, and it has been found that
the oscillator drift is negligible.

Reference to the diagram will
show a variable condenser, C4, of
.0001 mf., in series with the antenna
input lead. This condenser will en-
able the operator to compensate for
antenna differences, and will help
somewhat in tuning-in distant sta-
tions. The antenna switch is a panel
mount, single-pole, double-throw tog-
gle, while the a.c. switch is the usual
type of toggle.

It will be found advisable to use
a 20,000 ohm, 50 watt, wire wound
voltage divider, connected from the
high side of the B voltage to the
chassis, in order to hold the maxi-
mum voltage to 200 and to insure a
steady supply to the oscillator plate.

Use Care in Layout

Regarding the layout, the con-
structor should use care in the loca-
tion of the various apparatus. DPar-
ticular attention should be paid the
location of the coupling coil in rela-
tion to the plug-in coil. It is advis-
able to locate the coupling coil
beneath the chassis. where the wir-
ing will be short and direct. At the
same time, there will be little chance
of intercoupling between these coils.

The plate of the modulator is con-
nected directly to the coupling coil,
across which is wired the small
variable transfer condenser, C5.
The other end of this winding goes
to the high side of the voltage di-
vider. The small interposed wind-
ing on this form is connected, as
shown, to the antenna control switch
and the chassis. The screen is fed
through a 50,000 ohm resistor, R3,
bled by a 1 watt 50,000 ohm resistor.
R2,.bypassed by a .1 mf, 400-volt
condenser, C7. In order to obtain a
proper setting for the oscillator tap,
a voltmeter should be used; 100 volts
is the proper value for the oscillator
plate voltage. This voltage should
be measured at the plate, not at the
voltage divider.

Advisable to Make Tests

It will be found, by referring to
the coil data, that the coils are
shown with the windings numbered
as -to proper sequence; these num-
bers are again shown on the
schematic diagram. This system
will prevent the constructor from
1934
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Under view of the Calvert
Converter chassis. The
various parts are lettered
to correspond with the
markings in the schematic
diagram, below. Note that
while the chassis is pretty
well filled, the parts are
neatly laid out and there
is no confusion of wiring.

COIL WINDING DATA

Turns on
Col! Oxe. Plate
Number Coil, L>
_ o T
15 to close wound
30 meters No. 26 ds.c.
8‘4" No. 26
30 to d.s.c. close
60 meters wound
21-1 3—No.
60 to 26 d.s.c.
120 meters close wound

Spacing Turns on 1urns on
to Adjust Osc. Grid Modulator
Cot! Coll, L3 Grid Coil, L1
3;-—No. 137 - No, 18
ty 18 enam enam. space
inch space 3 32 332
9—No. 18 81;—No. 18
316 enam. spacing | enam. spacing
inch equals  dia. equal to
wire diam.
27—No. 26 243, No. 26
d.s.c. close d.s.c. close
1 inch wound wound
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List of Parts
R1-——20,000-0hm resistor, | watt.
R2, R3—50,000-ohm resistors, 1 watt.
R4—300-ohm resistor, | watt,
R5—20,000-ohm resistor, 50 watt.
Cl, C2—iwo gang tuning condenser, .00014
mf.
C3—25 to 50 mmf. trimmer.
C4, C5—.0001 mf. variable midget
densers.
Cé, C7, C8, Cl4—.I mf. fixed condensers.
C9, C10, C11—.002 mf. mica condensers.
Cl12, C13—8 mfi. electrolytic condensers.
TI—power transformer with one high-voltage
winding, one 2.5-volt winding, and one 5-
volt winding.

L7—75 ma., 200-ochm filter choke.

con-

Two five-prong sockets for plug-in coil and V2.

One four-prong socket for V3.

One six-prong socket for V1.

Three five-prong coil forms, 1/4" in dia. by
2" long.

One tube shield for V2.

S1—Off-on switch.

S2—single-pole, double-throw switch.

Chassis size—7Y2" by 9" by 334",

Front panel—I10" by 12" three-ply veneer.

One dial for tuning condenser.

Three knobs for C1-C2, C4, and CS5.

Three binding posts.

One type 57 tube.

One type 27 tube.

One type 80 rectifier.
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making mistakes in placing the wire
cnds in the connecting pins on the
coil forms.

In the final check up. it will be
advisable for the constructor to make
continuity tests before the a.c. is
turned on, as it is quite casy to
make mistakes in wiring., In testing
the converter, the first step is to set
the antenna switech to the short-
wave position, ‘T'hen, with both sets
turned on, set the broadeast dial at
approximately 1400 Ke. or to some
adjacent tfrequeney where no broad-
cast signal is heard., Then, by vary-
ing the transfer condenxzer, (5. vou
will obtain a setting where the short-
wave signals come in with volume.
It will be necessary to realign this
condenser for maximum response
after a definite  signal has  been
tuned in on the short-wave dial.
Once a definite setting is obtained
for a particalar frequeney used on
the broadeast receiver, it will be un-
necessary to touch this control again,
provided the operator returns to this
same transfer tfrequency.,

It the operator desires to use the
broadeast receiver, it is only neces-
sary to throw the antenna control
switch to the opposite side, and then
tune the b.e. dial as usual.

Number 18 enamelled wire is used
to wind the small and intermediate
coils, while No. 26 d.s.c. is used on
the large coil.  Any deviation in the
number of turns of wire or the
spacing of the windings will result
in changes in the condenser settings
and misalignment of c¢ircuits, and
should be avoided. If the data is
followed, there will be no “dead
spot=" and tuning will be sharp over
the entire dial on any of the three
coils, The two-gang  condenser
shown in the picture is a conven-
tional short-wave tvpe, 00011 mf.
per section, with built-in trimmers.
These trimmers will be found ex-
tremely useful in lining up the two
circuits and compensating for slight
ditference in coil construction,

Foreign Stations

Station LSX in Buenos Aires,
Argentina,  which  herctofore  has
operated only as a commercial radio-
phone, is now broadeasting regular
programs on 10,350 ke., or 23.98
meters, from 3 to 4 pm. E.S.T. The
programs consist mostly of national
musie and news reports,

* * *

Station PLV in Bandoeng, Java,
on 33,6 meters, has been heard at ir-
regular hours transmitting phono-
graph music.  Spanish transmission
is likely to be scrambled. In most
‘aser phonograph music sent over a
station of this kind does not really
constitute a broadeast program, but
is more likely to be a test signal, to
save the operators’ voices.

The stations in Java usually talk
in Dutch, as their traffic is almost
entirely with the mother country
Holland.
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Oscillator Performance with
Pentagrid Converters
By Roger M. Wise*

HE oscillator circuit in receivers

_employing electron-coupled penta-
grid converters, such as the 2A7,
6A7, and 1AG6, requires very care-
ful design if entively satisfactory
performance is to be obtained. This
is particularly true in connection
with all-wave models.

As is the case in any superhetero-
dyne receiver, it is desirable to ob-
tain as nearly as possible uniform
oscillation strength over the whole
frequency band. This is rather
difficult in conventional tyvpes of cir-
cuits in which no compensation is
incorporated, due to the fact that
it is not easy to sccure suflicient
coupling at the low-frequency end of
a given band without over-coupling
at the high frequency end. A very
rood means  for checking the
strength of oscillation over the fre-
quency band is provided by a d.c.
microammeter inserted in the grid
leak circuit, The product of the cur-
rent and the resistance will give a
voltage proportional-to the oscillator
voltage.

Two Methods

There are two methods commonly
used for maintaining substantially
uniform oscillation  strength  over
the whole frequency band. The first
circuit incorporates a means for in-
creasing the coupling at the low-
frequency end of the band by utiliz-
ing a series padding condenser of
the oscillator circuit for obtaining
increased coupling at the low-fre-
quency end of the band. This makes
possible the use of an inductive feed-
back at the high frequency end.
which is not sutliciently close to
‘ause the generation of  parasitic
oxcillations, while at the same time
it allows sufficient feed-back at the
low-frequency end to maintain a
good degree of uniformity. This is
particularly true for the domestic
broadcast band where the serios
padding condenser used is of the
correct vatlue for maintaining proper
alignment when intermediate fr-
quencies in the range hetween 175
and 156 kilocyceles are used.

It is not alwavs thought desirable
by the manufacturer to use a series
padding condenser. This is particu-
larly true when specially shaped
condenser plates are used in the os-
cillator section as is quite often done.
It <hould be noted that the strength
of oscillation at the low-frequency
end is considerably weaker than at
the high-frequency end of the band.
If adequate coupling is used to
bring the low-frequency oscillation
strength up to a sufficient value,
parasitic oscillations are quite apt
to occur at the high frequency end
due to over-coupling. An interest-
ing method of overcoming this con-
dition is by inserting a suppressor

* Chief Tube Engincer, Hygrade Sylvania Corp.

resistor of 500 to 1000 ohms in
series with the oscillator grid. This
will reduce the strength of oscilla-
tion at the high-frequency end due
to  the fact that the capacity
reactance of the input circuit de-
creases as the frequency increases.
This limits the oscillator amplitude
at the higher frequencies to a
greater extent than at the low
frequency end of the band.

~An additional point of interest
In connection with the tube perform-
ance is revealed by the fact that
sreater ease in starting oscillations
may often be secured by returning
the grid lead to ground instead of
to the cathode. With changes sim-
ilar to those indicated above, type
6AT tubes, which required at least
150 volts on the oscillator anode,
requires an anode voltage of only
25 volts to give satisfactory per-
formance,

(Reuders are referred to page 44
of this issue for a suggestion re-
garding the constancy of oscillator
performance. It should be noted
that Mr. Wise recommends the
constancy of oscillator output with
respect to frequency, while your
technical director recommends the
-ariation of output with respect to
signal strength, but independent of
frequency.

The ideul arrangement, then, if
the suggestion on page 41 is to be
followed, would be to have an oscil-
lator whose output ix independent of
frequency. but varies inversely with
signal strength. It is not an easy
Job, by any means.

—Tech. Dir.)

——

Flattening Copper Tubing
By Wilfred A, Thompson

N amateur transmitters, the heavy

copper tubing used in the final
amplifier tank coil is a source of
losses which tend to lower the effi-
ciency of the outfit. The losses are
due to the capacity between turns in
the heavy coil. This may be reme-
died to a great extent by flattening
the copper tubing and then winding
it over in the usual manner.

The amateur can pound the tubing
flat, but a much neater job may be
had by taking the tubing to a tin-
ner’'s shop and have it rolled out flat.
The tinner has a roller for that
purpose.

AFTER BEING

FLATTENED ;
; !E, END VIEW OF TUBING
BEFORE BEING FLATTENED

SHORT WAVE RADIO
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New Short-Wave Equipment

New Antenna Systems
OWNERS of all-wave receivers will
be glad to know of a new universal
antenna coupler designed to replace
the doublet coupler which was made
for short-wave sets only. This new
coupler will allow any
all-wave set to be used
with a transposed
type of aerial lead-in.
The coupler is shown
to the left, while a
complete antenna Kkit,.
of which this coupler

is a part, is also
shown.
The complete kit

consists of 15 transposition blocks.
8 commercial type insulators, 1 uni-
versal coupler. 200 feet of “Hi-Mo™
antenna wire. The Lynch Manufac-
turing Co., 51 Vesey Street, N. Y..
producers of the coupler and the kit.
now recommends the use of two cage
aerials, each 20%. feet long, for the
aerial. This aerial is turned to the
high-frequency section of the short-
wave band,
where the sen-
gitivity of the
usual set is
low. This in-
creases the
total response.
At the lower
frequencies,
the receiver
sensitivity in-
creases, while
the antenna
efficiency  de-
creases. Thus. the overall sensitiv-
ity remains practically constant over
the entire range of all-wave opera-
tion. This automatic compensation
is a logical step toward uniformity
in reception. The complete kit is
suitable for the usual aerial.

Center-Tapped Resistors

ELECTRAD. INC., 175 Varick
Street, New York City, is producing
a new line of center-tapped resistors
in a convenient small size. They are
1%" long, '4” thick, and 33" wide.
Furthermore. they are color-coded.
and made in values from 10 ohms to
200 ohms. The
center tap is ac-
curate to plus
or minus 1 per
cent. These re-
sistors should
be especially
valuable in
power packs, amplifier stages, test
equipment, or in any circuit where
accuracy in the center tap is neces-
sary to reduce hum. Rigid lugs make
mechanical support easy, and obviate
hole drilling.

for 1934
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New Large-Sca.e M eter

THE BEEDE ELECTRICAL IN-
STRUMENT CO., of Penacook.
N. H., announces a new 334" mov-
ing-coil meter of fine design. Its
long. readable scale and well-bal-
anced movement should make this

large meter very valuable to anyone
contemplating the construction of
equipment which requires a =scale
that is easily readable. Any dexired
pointer or calibration is available.

Multipliers and Shunts
MADE in all . :
popular val- []ﬂ b S R

ues. individ- ) )

ually cali- |

brated, and EamCiala S
haainy 1o BEFRES- O
accuracy. the | I
new multi-

pliers and shunts illustrated here-
with fill a decided need. Further.
they are non-inductive, well insu-
lated, and fit standard grid-leak
clips. They are made by the Radio
City Products Co., 48 West Broad-
way, New York.

Long Wave Plug-in Coil

BLLAN THE RADIO MAN, of 177
Greenwich St., New York, announces
a new long-wave plug-in coil which
enables the usual short-wave set to
tune from 450 to 2000 meters. This
coil merely plugs
into the usua!
coil socket and
the job is fin-
ished. The tun-
ing condenser in
the set tunes in
its natural man-
ner: small fixed
capacitors across
the coil adjust
the range. The
coil is Litz wound
in banks. This
coil should pro-
i vide a lot of en-
b tertainment

Victron Transposition Blocks

VICTRON. a new high quality, light
weight insulating material, is used
in the new lead-in transposition
blocks now
produced

lI)\_v the ,
National [ & v AL L
Co.. Inc.. / U L \vl
of Malden. h,,__//"f e

Mass. A / N

the illus- | .
tration j
h e r e \ !
shows, the
shape of
the blocks
and the
design of
the sup-
porting holes facilitate mounting.
There are 76 blocks to the pound.

New Power Rheostat

A NEW power
rheostat of
unique de-
sign is made
by Electrad.
Inc.. of New
York City.
The shaft
and bushing
are insulated.
and the wire
is rigidly
held in place
by vitreous
enamel., A
metal-graphite contact shoe contacts
the wire on the outside. The rating
is 50 watts with the total resistance
in the circuit. They are made in
sizes tfrom 1 to 5000 ohms. They are
excellent for amateur transmitters.

Band-Spread Coils

THE Alden Products Co.. of 715
Center St.. Brockton, DMass.,, an-
nounces a new line of short-wave
coils. These are wound on five-
prong forms and are equipped with
trimmer condensers mounted on each
coil for band spread purposes. The
No. 7058SWB is bandspread on the
amateur bands and the No. T705-
SWBC are band-
spread on the pop-
ular short-wave ¥
broadcast bands.
The No. T05SWR
are the same as
these coils, except
that they are not band-spread and
are designed to fit the five-prong
sockets of the band-spread coils de-
seribed above. They are used when
band spread is not desired.
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FOR THE LOVE OF PETE, /
COME TO BED.

I'll Go Nuts if You ’
Don't Stop that Racket ;

Jack

Beans' A little noise won't kill vou 1
purd two hundred bucks (or this radio
and I'm going to get London if 1 heve
to mt up all night.

Beasie )
You're a chump' For two cents I'd
tell you what the trouble s

Jack
Okay, Mres, “Einstein'"  Here's the
two. Now let's sec how smart vou are,

Beasie
Righto' Rememher whnt the radio man
enid sbont using u suitable serinl? You
biengeed nbout the good one you had
He told me jyou’dd be back, He said
sou need b apecial kind of aerial for
these new receivers if you want world-
wide reception without all that noise

Jack

You win' 1'll be in bed in & minute.

“No Radio Can Be Better than its derial®

Lynth All-Wave Antenna Bystem
Complete Kit (with lnatruetions),, ss;_&

At Radio and Department Ktores, or by mail,
C.0.1., or postppnid upon receipt of price. Write
TODAY for amasng FREE Booklet that ex.
plainse how 3jou can cut out radio noises.

LYNCH RADIO LABORATORIES, Inc.

51 Vesay Street MNew York, N. Y.

STANDARD PARTS

By Manufacturers of
Standard Plug-In Coils

. Plug-In Coils Cuil lorms,
‘ moulded  hakelite,  supplicd
complete with cight G, R
spring plues and lockwashers.
Base includes  cight jacks
Type 177-B Coil Form:
Price $0.85
Type 610-P11 Jack Base:
Price $1.50
. Coil Shiald I'its the Type
5 177 Coil Form.  Fastens to
and can be removed with
coil.  Can be assembled on

bhase or Go R Unit Panels,
Type 177-K Inductor
Shield: Price %0.65

Fluted Knobs Moulded
bakelite.  Comfortable grip.
Avatlable with or without
<kirt. White pointer pro-
vided with skirtless model,
Type 637 Knobs: Price

range $0.25 -$0.59

Dials using fluted bake

lite knob. Skirt protects

dial from wear.

Type 702 Dials: Price
range $1.00 $2.00

Have vou read about the new
G. R dine of parts for ama-
teurs?  Nend  for Bulletins
934 933; thev're free.

GENERAL RADIO COMPANY

CAMBRIDGE A, MASSACHUSETTS
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A New I. F. Amplifier Unit

(Continued from page 29)

The method of converting your
old set to a super will be more obvi-
ous after a study of the circuit it-
self is made. (Incidentally, Stort
WAaVE Rapio will describe the actual
conversion of a standard regenera-
tive receiver in the next issue.) The
three posts to the left of the
schematic diagram are for th: in-
put, and the three to the right are
for the ouiput.

The upper left-hand post connects
to the plite of the mixer tube, the
center post to B plus high voltage

obtained directly from yvour pres-
ent receiver——and the lower post to
the screen-grid voltage of your pres-
ent receiver. The right-hand posts:
the upper one connects to one side
of the output transformer, the other
side of the output transformer con-
nects to the B plus high voltage
obtained from the center post on
the left side of the diazram. The
center and lower posts connect to
2.5 volts a.c. for the heaters. The
metal  case  of  the amplifier s
grounded.

Five tubes are used in all.  The
first two are H8's and are i.f. ampli-
fiers: the third is the 56 second de-
tector; the fourth is a 58 beat osc |
lator for c.w., reception; and the
fifth is a 2A5 output tube. The pro-
truding knob (see the photographs)
15 the volume control and the switch
cuts the beat oscillator in or out.
The circuit is adequately  ftiltered.

The unit comes completely wired

(it is made by McMurdo Silver,
Inc.), and tested, although it is also
available in kit form. The circuit
itself is perfectly standard and re-
liable, so that an accuraie compari-
son with different types of input
circuits may be made.

Now, back again to its uses. The
main object of this unit is to provide
a4 means whereby any t.r.f. or regen-
erative set cas be converted into a
superheterodyne. The next im-
portant use is for experimenters
who desire to compare different in-
put circuits, since i.f., second de-
tectors, and output stages are more
or less alike. The third use is for
the set builder who has not had
much experience in supers. This
unit affords an excellent means of
reducing the number and degree of
violence of the usual troubles en-
countered with this type of receiver.

As stated previously, the unit
must be fed 465 ke. in order to
function. This means that your
present set must be divested of all
apparatus after the first detector,
and an  oscillator circuit, whose
tuning condenser is ganged with
that of the r.f, section, installed. For
coil details of a typical r.f. and os-
cillator stage, see the article, The
Iy-7—A Super, which appeared in
Junuary, 1931 issue of this maga-
zine.

Watch the June issue for details
of converting a typical receiver into
a4 superhetercdyne using this unit.

New KFZ Studios

IS palatial new studios of KFZ,

Little America,  were officially
opened with the broadcast from the
Jvrd Expedition on February 24.
The Columbia Broadcasting System’s
most remote unit 1s housed in a
handsome, ultra-modern wooden
shack on a spacious plot of ice. It is
located in the center of the business
and social district of Little America,
convenient to all dog sled trails and
foot paths. The walls of the en-
trance lobby are smartly decorated
with fur parkas, windproof over-alls
and sled harness. This scheme of
decoration is carried out throughout
the entirve building., The motif is oc-
casionally relieved by rows of bunks
fer the operating staff.

Somewhere among the bunks is
the control room, housing the 1000-
watt Collins transmitter and the con-
trol apparatus. This domain is pre-
sided over by John N. Dyer. Some-
where else in the building (probably
in another corner) is the broadcast-
ing studio and Charlie Murphy’s
oftice. The station is fully equipped
with a directional antenna, aimed at
Buenos Aires, relay point for the
short-wave signals. The ‘palatial”
main building of KFZ measures 16
by 30 feet, which includes every-
thing but the antenna poles.

Condenser Color Code
T least one radio condenser
manuflacturer is color-coding its
condensers in lieu of marking the
ralues on them. The condensers are
coded by means of three dots of par-
ticular colors, the colors of the dots
designating the value of the con-
denser., The value of the condenser
is given in micromicrofarads, and
the colors correspond as follows:

Black, 0; brown, 1; red, 2; orange,
3; yellow, 4; green, 5; blue, 6; violet,
7; grey, 8; white, 9.

The method of reading the value is
as follows: The first dot corresponds
to the first numeral in the value; the
second dot, to the second numeral;
and the third dot, to the number of
zeros after the second numeral. For
example, suppose the three dots are
brown, black, and brown. What is
the value of the condenser? By ref-
erence to the key above, it is seen
that the color brown corresponds to
the numeral 1; the color black, to
the numeral 0; and the color brown
to the numeral 1. The value of the
condenser is, then, 100 mmf. If the
colors were brown, black, red, the
value would be 1000 mmf. Remem-
ber, the third color tells the number
of zeros after the second numeral.
A 250 mmf. condenser would have
the colors red, green, and brown.

SHORT WAVE RADIO




Receiver Review
(Continued from page 21)

and annoying types of fading.

There are no particular precau-
tions to obsarve in operating this
receiver, inasmuch as the designers
have made it practically fool-proof.
1t might be well, however, to quote
a paragraph of the instruction
notes which accompany this set:

“The buyer of a DMidwest All-
Wave receiver should not feel dis-
appointed if he does not immediately
get foreign stations. Atmospheric
and climatic conditions greatly af-
fect reception at such long distances.
There are times when such condi-
tions, unknown to the user, prevent
clear reception. At other times.
foreign stations, thousands of miles
away, will come in with amazing
clarity and brilliancy. It is antici-
pated that the purchaser of an All-
wave Receiver is familiar with
these conditions and will not feel
disappointed if he does not immedi-
ately secure reception from all over
the world. He should carefully fol-
low instructions—a lot depends upon
the skill of the operator.”

APPLICATION: The Midwest 16-
tube Receiver is especially designed
for the man interested in the recep-
tion of broadcast stations. It is not
equipped to receive continuous wave
(c.w.) telegraph stations. Its oper-
ation is not any more diflicult than
that of a conventional broadcast re-
ceiver. The only difference lies in
the patience of the operator.

-}:- ol .‘:.

A question that is as old as radio
itself is, “Must the ground wire be
insulated?” The answer is “No.”
Since the entire object of the ground
wire is to make a connection eventu-
ally with the ground, there is no
particular sense in insulating the
wire from the house or any other
material that rests on the ground.

* k2

The directional effects of ordinary
receiving antennas are not nearly
as marked as some radio text books
would have us think. This is par-
ticularly true of aerials erected on
city apartment houses or in any lo-
cations where there are large build-
ings or other structures.

What started out to be a trick receiver, has be-
come 1934's radio sensation! The Uni-
Shielded Three, because of its peculiar shape,
was nicknamed the *‘Pretzel Bender”. Yet
overnight, radio engineers, radio editors,
dealers, users—everybody has hailed this
marvelous new set as the sensation of the
seasonl!

This praise is well deserved for truly it is the
world’s finest, low priced, high performance,
short wave receiver yet produced.  First
developed as a three tube set . . . it now is
available in a two tube model at a still
lower cost Lut incorporating all the features
which made the "Pretzel Bender” (Uni-
Shielded) an instantaneous success!

Although designed for the S. W. Novice, the
“Pretzel Bender" will satisfy the most dis-

ACCLAIMED BY THE
ENTIRE RADIO INDUSTRY

Also called the
UNI-SHIELBED “TWO”

IR

HAILED AND

criminating fan. It features high r.f. sensi-
tivity, simplified circuit and design, smooth
regeneration control, ease of tuning, use of
low current drain, 2 volt tubes, specially
designed coils, antenna tuning controls, all
pentode operation, unusually thorough by-
passing, and newly developed selfshielded
chassis (from which the set gets its name).

The "Pretzel Bender’* (Uni-Shielded) is avail-
able in either two or three tube model; in
kit form for the builder or completely wired
ready to use. Loudspeaker operation with
the three tube model.

The already famous “‘Pretzel Bender' was ori-
ginated, designed and is sold exclusively
by Wholesale Radio Service Company.
Place your orde: NOW to make sure of
early delivery!

ANEW BARGAIN BOOK fro»SW.HEADQURRTERS'

in 1934 as in 1921 WHOLE-
SALE RADIO SERVICE CO. is
the world's greatest organization
of its kind. Today with great in-
terest evident in Short Wave,
WHOLESALE RADIO SER-
VICE naturally becomes S. W.

. ldentifying Stations

We have been receiving numerous let-
ters from short-wave listeners asking us
to identify stations from which they have
caught random snatches of voice or
music.

This is an altogether hopeless job, as
there are hundreds of stations on the air
at once. The language used by the an-
nouncer or the type of music is abso-
lutely of no significance whatsoever, as
practically all short-wave broadcast sta-
tions announce or broadcast programs in
a number of different languages. The
only thing the listener can do is to listen
again at the same dial settings and to
wait patiently for some sort of identify-
ing announcement.

for MAY, 1934

Headquarters! Our
great new 80 page |
Supplementto Cata-
log No. 55 is the
biggest ever pub-
lished. More than
10,000 items are
listed. Last minute
price reductions to

|
|
|
|
|
|
SAVE you money. :
|
|
|
|

G
E
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Y
o
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R
S

Latest developments
to MAKE money for

M\! H

| enclose $.....

Se* of tubes
Set of 4 coils
If wonted wired, add

g Name. .
you. It contains a
Big Special Section Address
on S. W. equipment B

B WHOLESALE RADIO SERVICE

219 Central Avenue,

‘ 100 Sixth Avenue, New York, Ny

by every leading manulacturer. S. W. Sets
and kits from 2 to 6 tubes, condensers, con-
verters, coils, crystals, chokes, antenna
sys ems, transmitting equipment. Everything
and anything in Radio—oaiways ot lowes:
Prices.

Get your copy today!

————— — —— — — —— — — — — — — N ——

WHOLESALE RADIO SERVICE COMPANY
100 Sixth Ave. Dept. SW R-54, New York, New York

.....lor the lollowing otder on
The Pretzel Bender TwO THREE
Complete kit. less tubes and coils “ ot $5.75 i, 1at $7.45
at 1.93 lat 2.90
Tat 1.45 at 1.45
at 2.50 i at 2.75

Send me FREE Catalog No. 55-C

State . .......

(01

Mew Branch

Newark, N.J.



A Note on Grid-Bias

Resistors ]
- d (Continued from page 23) MGMIII'('O SIlver

sistor of a type 56 tube with 250
SI,‘ W volts on the plate applied through a MASTERPIECE "
resistor of such value as to bring the
ort ave plate current to .2 ma. with no signal 10-570 METERS
E . 1s 100,000 ohms. This corresponds
qU|pment to a grid-bias voltage of -20. Now
thg point is, why should this same
tube have any other value of bias re-
are synonymous sistance in another set?
It must be recalled that the type

Each month, more and more amateurs 56 tube is so designed that the maxi-
are coming to LEEDS for Radio ap- mum signal impressed on its grid
paratus, must never be greater than its grid

paratis. - asol ) _
Ihere’s a very good reaso bias. In other words. in our nu-

. woclaimed greates -wave
merical example here, the peak value ' s - wive

M“Rno SILVER exan the ) - recciver by engineering uni-

Mc of the signal can never be greater versities, broadeast executives
] 3 2 Q . 7 % = ve X

Another idea that is making a hit than 20 volts, or its effective value and explorers,

An advanced Super out of vour 2 or 3 can never be greater than about 14

tube set. The Silver air tuned [ ) V(’l,t,s‘, e . . . :}1(nhmf\r;:'tarr}cyt:(cl ' usmﬁ l\lag‘t]e(pnece “f m
amplifier  kit,  fully  assembled—all T'his limitation immediately re- Great Eastern University wiites. “Mas.
ready to connect right up to your pres- stricts the gain, or amplification, terpiece 11 is my idcal come truc” . . .
ent set and  tirn it into that precedes the detector. If a Broadeast Exceutives prefer Master-

picce 1] qu their own use, because of
its lewer noise level and consequent bet-

a superhet with only a $12 60 high gain r.f. or i.f. section is used,
L ]

;\,‘i’l'"’}:' '::“ll'\‘,’.“."‘ ““'l‘““ the signal voltage reaching the grid ter reccption of far distant . stations,
CARELEE of the detector, which in our case is Many unique features such as band
The satisfaction you will get from this a 96, may be well in excess of 20 Iﬁ';r“"" \{,!".'tmsz.f built in beat note oscil-
latest and best superhet is worth many volts.  Under these conditions, the ,;;lfl?;-uk.ril (:)f (])B_(f?',mt)lr?tf details b:m;l
times the cost vou pay for the kit. We grid draws current, with the usual guarantee offer. o money-back
carry “MACT Silver's complete Tine of | catastrophic results.  The only solu-
amateur and short wave receiving and tion, then, lies in increasing the MCMURDO SILVER INC
LTI R SRR TS value of the grid bias of this tube T ! )
Descriptive bulletin sent on request. until it is at least equal to the peak 1751 Belmont Ave., Chicago, U.S. A.

value of the signal which the re-

N A T I o N A I- (-lciver is expected to handle at the
detector.
NEV/| The BYRD

From a2 WGS-1 insulator to the AGSX Values Limited

receiver in stock. ~ From these instructions, there- . 2 TUBE KIT
40% DISCOUNT fore, it is clear that the values of -. - 34 Detector, 33 Pentode Out.

grid-biases specified for any tube re- put, Micro-V A il
aie Qo B . Qe 5 o '; y & o- ernier dial,
gardless of whether it is a detector black crackled fimish hinged

THE LEEDS FREQMETER CHECKER or amplifier (except classes B and C) top cabinet. Set 4 coils 13-

is going over in great style. Get 10 are directly limited by the amount of 200 m.  Complete specilica-

ke, checking points at any time with pre-amplification. In a highly sensi- tions, blueprints, Sgm.75

“Burcan of Standards” accuracy. Send tive receiver, the value of the grid hardware, wire,

10¢ in stamps for the dope. SE.31 bias should be much higher than in | Sc¢t o matched and guaranteed

Complete kit............. 5— a receiver not so sensitive. In other | tubes ........ ... 0. . . 1.95
words, during the design of the re- SEND FOR NEW CATALOG

ceiver the signal voltage at particu-

AMERICAN TRANSFORMERS lar points along the receiver must See Qur Regular Ad on page 47

\We carry a complete stock of the new be accurately measured so thzgt there
American line.  Descriptive bulletin on xls tnot possibility of overloading the ALAN RADIO CORP.
request., detector. 83c H
. . . ortlandt St. Dept. 4 WR. New York Ci
It is clear, therefore, that a given ’ y
tube in a given electrical connection . .
GENERAL RADIO may not have the same value of grid- | When Seeklng a Radio School
We carry a complete stl(lwcl\: of G 9!;_. bias resistance simply because the Consider RCA Institutes . . . 2d4 years
amateur equipment.  Bulletin No. 935 gain may not be the same in both old . . . an institution recognized as an
deserthing it 1s yours for the asking. instances | = important LR ) the. ra.dlo industry.
R . . . I'he beginner who seeks instruction in any | =
The same line of reasoning also branch of rudl_o]wﬂl ﬁtlll(l izom:zes dgs?]zneld
o 5 . 9 5 o Shs 3 H tor | .. . either at the Resident Schools
I'he Radio Amateur has found it con- h()lds.tnue for plate circuits. With | 070 voctonh Chicago or the RCA
venient  to shop at LEEDS.  Only the signal voltages large, the load | Institutes Ilome Sstudylcourses-f | .
IR b fees - s O P : o e . : - : f Resident chools are fully equipped—
quality merchandise at wholesale prices. ]n]peddn(.e cannot be high 1.elat1ve to clm:.;"ienuy located: ~low . weekly tuition
. : the tube impedance, otherwise severe rates.
We do not publish a catalog; quota- . . . .
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Converters vs. Adapters
by Alfred A. Ghirardi

Author of “The Radio Physies Conrse™

- ITHOUT doubt, the sup:r-
heterodyne system is the best
[ known system for short-wave re-
. ception. inasmuch  asx it is  the
only one which permits a high order
of amplification to be obtained with-
out the insurmountable difficulties
encountered in building high-gain
| short-wave r.f. amplifiers.  While
it is. of course. desirable to employ
a superheterodyne receiver desiygned
especially for short-wave reception.
it is a fact that a large proportion
of radio enthusiasts already own
broadeast-band receivers which may
represent a considevable investment.
They do not care to purchase a sep-
arate receiver for short-wiave vecep-
tion.  Where a suitable broadeast
band receiver is available, it may be
converted into a shovt-wave super-
heterodyne receiver by meauns of a
“short-wave converter.”

One often hears the terms “SW.
converter” and “S.W. adapter™ used
interchangeably. while actually there
i= quite a difference between the
two. The term “converter”™ should
bhe applied only to devices which
convert one fregquency into another
fiequency. A converter may be used
as the first detector ot a superheter-
odyne arrangement.

A short-wave converter is an elec-
trical arrangement which converts
the short-wave =signals into corre-
sponding long wave signals so that
the short-wave programs can be ve-
ceived on an ordinary broadcast re-

ceiver. The r.f. amplifier in the
broadcast receiver it<elf functions
ax the intermediate-frequency am-

plifier of the superheterodyne.

Changes Frequency

The short-wave converter is really
a frequency changer. It consists
usually of a first detector. tunable
local oscillator, and =elf-contained
power supply unit. although in some
cases it may also have a stage of
t.r.f. amplification ahead. The con-
verter is connected to the antenna
and ground terminals of the broad-
cast band receiver. The oscillator
cutput heterodynes with different
ilcoming short-wave signals. result-
ing in a beat-note or “difference fre-
quency” in the intermediate ampli-
fier, which in this case consists of
tuned r.f. stages of the broadcast re-
ceiver set at some fixed tuning fre-
quency. Some converters used the
filament and B voltages from the
Froadcast receiver. others are sep-
arate batteries, and still others have
their own socket-power supply unit.

When the converter is placed be-
side any standard broadcast receiver
by simply connecting the antenna to
the converter, one lead from the con-
verter to the antenna post of the re-
ceiver and one lead from the ground
terminal of the receiver to the
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wround terminal of the converter and
the power plug is inzerted in the
socket, the full conversion ot the
hroadeast receiver to a short-wan
superheterodyne  has  been aceom
plished. To eliminate the comerter.
it ix only necessary to shift the an
tenna lead back to the broadeast re
coiver awrain, leaving the prround
connection between the hroadeast re
ceiver and  converter  permancntly
made if desired.  This may be ac
complished by a simple switching
arrangement. These connecting
wires should be kept very short to
prevent them from acting as an
tennas and picking up signals dirvedt
from  broadeast-band  <tations In
many cases, the antenna lead from
converter to set need not he ddis
connected, although it desnrable
to do so,

Set Is LLF. Amplifier

When this connedtion i< made, the
A amplifier of the broadeast
coiver ix tuned to some dJdear chan
nel in the neighborhood of 1000 K.
and serves as the if. amplifier fo
the <uperheteradyne. the broadeast
1eceiver detector functioning a- th
second detector, and the audio <ha
nel operating in the conventional
manner.  In this manner, the ful
amplification of the broadeast
ceiver ix utilized at <hort waves
The tuniny of the broadeist receiva
is left fixed and i< not varied at all
when receiving  short-wine  pro
grams. It is only varied when broad
cast-hand station< are to be received

Short-wave xsignals may  also I
received with an ordinary broadeast
band receiver by u-ing & ~hart-wanve
adapter ahcad. A ~hort-was
adapter, usually, is simply @ <hort
wave detector, and its tuning cireuit
iz designed to tune to the <hort
wave signals.  No change in fre
quency takes place in an adapter
By meuans of a socket plug which is
connected to the adapter. connection
is made from it to the audio channel
of the broadcast receiver by first
removing the detector tube from the
~ocket of the broadeast receiver, and
then plugging in its  place this
special socket plug.

In this way. the r.f. amplifier and
detector circuit of the broadcast re-
ceiver are cut out, and in its place
is used merely the short-wave de-
tector unit which comprises the
adapter.  What we have, then. ix
a simple short-wave detector circuit
followed by the one or two stayes
of audio-frequency amplification in
the broadcast receiver. In some of
the older types of broadcast re-
ceivers, the radio-frequency ampli-
fication is so low that one may just
as well use a s.w. adapter instead
of a s.w. converter, obtaining almost

(Continved on page 43
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EXPLORE THE NITHNERTO

UNEXPLORED LONG WAVES

USING YOUR OWN SHORT
WAVE SET!

The new H. B, long wave plug-1n coll and 1ts tu
fhaed capacitators will enable you to reach from 450
eters to Bl or 1710 ap even up to 2140 tieters, ae
cording 1o the stze tuning candetiser Sob use in S
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ek in oo et
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Con o loo o 2qe Tox 12 Y TN 1 R84
Fhese panels are a special lot at the above prices.
Lamter and - wider  at correspondingly  tow  prices
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We have no catatog. Please do not ask for one

BLAN TIHHE RADIO MAN. INC,
t77 Greenwich St. Dept. HM New York, N. Y

INTERNATIONAL 3
WORLD WIDE RECEIVER

A.C.-D.C. Self-Powered  Complete Kit, with bullt-in
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200 meters and blue-print...,.,.... .
Custom -built  and  laboratory tested$7 95
for World-Wide Reception....... e .

Kit of matched Arcturus Tubes.$2.28

EXPERIMENTAL RADIO LABS.
80-A Cortlandt St. New York, N. Y,

The “Sporting Twin”’
(Continued from page 31)

tinkering in this regard, as tubes,
batteries, and coils vary consider-
ably It the set plops into oscillation
too suddenly or violently, try grid
leaks of ditferent value between 2
and 10 meohms (they're cheap), and
as little plate voltage as possible. If
the action is still too strong, re
move a turn at a time from the tick-
ler windings. The ticklers specified
are probably a bit too large. but it
1s much easier to cut out turns than
to add new ones, and don’t be afraid
to experiment.

With  some transtormers and
tubes, a very annoying etfect known
as “fringe how!l” may take place.
The set bursts into a terrific shriek
Just when the signals start to build
up, and all the reception is ruined.
A fixed resistor of the grid leak
tvpe, R3, across the secondary of
the transformer, will eliminate the
howl very nicely. The size is a mat-
ter of experiment; start with 250,000
ohms, The higher the better, as low
values drop the signal strength ap-
preciably,

Don’t expact to hear China or
Australia the first time vou turn the
set on. At first you will probably
skip by dozens of stations, as the
tuning is very sharp. If you have
never operated a short-wave receiver,
yvour first reaction may be disap-
pointment, but after vou've learned
the knack of the dials you’ll wonder
how you managed to miss all those
stations before!

The "'Pretzel Bender”’

(Continued from page 33)

the two-volt storage battery, two
1ly-volt dry cells, or an Air Cell
battery. If a two-volt storage bat-
tery is used, it can be connected
directly to the tubes’ filaments with-
out the use of a series resistor; if
an Air Cell is used, a 3;-ohm resistor
must be inserted in series with it;
if two 1'%-volt dry cells are used, a
5-ohm resistor must be connected in
series with them. The receiver is
designed to operate with three 45-
volt B batt-ries, either standard or
of heavy duty size. B battery elimi-
nators are not particularly recom-
mended unless they are very well
filtered. For the C battery, three
standard 4Y%-volt units are con-
nected in series,

Little else can be =aid regarding
the receiver itself. Its simplicity
and efficiency are its main virtues.
It needs but the guiding hand of the
operator to solve the mysteries of
short-wave reception,

* * *

The use of illuminated dials in
dry-cell operated short-wave re-
ceivers is not practicable for the
reason that the average dial light
consumes as much current as two or
three tubes.

SHGRT WAVE RADIO



equal results. If properly adjusted,
an adapter gives fairly satisfactory
short-wave reception, and it has the
advantage of having a considerably
lower first cost.

Short-wave adapters used with
a.c. electric broadcast receivers do
not always give satisfactory results,
because most of these receivers use
plate rectification in which plate
| voltages as high as 180 volts may be
applied to the detector. When the
adapter plug is inserted. the same
plate voltage is being applied to the
tube in the adapter. Also, in many
a.c. electric receivers, which use re-
sistance-coupling between the de-
tector and first a.f. tube. the actual
effective voltage on the plate of the
| detector is very low. This causes

ineflicient operation of the adapter
| detector.

Since the tendency in modern ve-
ceiver designs is to do most of the
amplifving in the r.f. amplifier and
use onlv one audio stage, short-wave
adapters used with these receivers
do not usually operate satisfactorily,
merely because there is not enough
audio amplification provided. These
points are important: for. in many
cases, poor reception is blamed on
an adapter when, in reality. it is
due to improper operation of the

receiver.

The knack of correctly operating
short-wave receivers ix usually
learned only after considerable ex-

| perience in tuning a particular set.

| Tune Slowly!

Possibly the greatest trouble is
caused by the fact that the novice
manipulates the tuning controls
much too rapidly. Due to the fact
that several stations may often be
tuned in and out with a movement
of a division or two of the tuner
dial. it should be turned very stowly
when tuning for stations, or they
will be passed right by without being
heard. Short-wave receivers of the
regenerative type =should oscillate
smoothly over the entire range of
the tuning condenser, with each coil.
If the set is correctly designed and
the batteries (or socket power de-
vice) and tubes are in good condi-
tion, the fact that usually deter-
mrines whether or not the set will
oscillate is the antenna series con-
denser.

If the antenna is too long, the set
will not oscillate. Instead of cutting
the aerial length, a midget condenser
with a capacity range of from about
.00001 to .00005 mf. may be con-
nected in series with the aerial
Different settings of this condenser
should be tried at the various wave-
lengths until the set oscillates
smoothly. Antennas from 30 to 60
feet in total length (including lead-
in and ground wires) are usually
suitable for short-wave reception.

It is important that all connec-
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Converters vs. Adapters
(Continned from page 41)

tions be well made and soldered.
The ground connection should  be
made to a cold water pipe or to a
separate pipe or plate buried in
moist earth.  The importance of
good ground connections cannot be
over stressed. as they are often re-
sponsible in a large measure for the
good or poor results obtained with
an otherwise good receiving systeni,

Short-wave receivers of the non-
regenerative type are tuned in ex-
actly the same way as ordinary
broadeast  receivers are. only  the
tuning dials ~hould be rotated morve
slowly, There are two methods of
tuning cither short-wave or broad-
cast receivers of the regenerative
type.

In tuning for short-wave signals,
set all controls, such as the antenna
ceries  condenser,  volume control,
ete., at the point where loudest sip-
nals are  heard on local  stations.
Then. throw the detector into oscil-
lation by advancing the regenera-
tion or volume knob very stowly un-
til vou hear a =oft rushing sound.
As vou continue to turn. the noise
will build up quickly in intensity and
then drop off in an abrupt click.

The condition of the <et during
the first rushing period is known
as “regeneration.” and in it the set
is extremely zensitive.  The condi-
tion just bevond regeneration is
“oscillation.” 11 vou keep the set
in oscillation and turn the tuning
dials slowly, vouw will hear a whistle
when vou run into a broadeast sta-
tion.  With this whistle may be
mixed the voice or music. The
whistle of “beat-note” is produced
by the heterodyning of the incoming
signals  with  the oscillations  of
slightly  different {requency gen-
erated by the oscillating detector.
To clear up the signal, simply turn
back the volume knob until the set
crosses the border line and slidex
hack into regeneration,

If the incoming signal is
strong. the program will come
through free of the whistle. 1low-
ever, if it is weuk. the whistle will
dominate the voice. as this whistle
ix caused by the beating or “‘heter-
odvning™ of the carrier wave of the
station and the oscillations gener-
ated in the detector circuit. In thix
case, the “zero-beating” tuning
method should be tried. This is al-
ways the best for weak signals, al-
though it requires some cxperience
in tuning.

To *“zero-beat” an incoming signal,
throw the receiver into oscillation
by advancing the regeneration con-
trol, and then tune it very carefully
<o that the frequency of the os-
cillations set up by the detector are
exactly of the same frequency as
that of the incoming signals to be
received. When this exact point is
reached, no whistling is heard, since
there is no difference in freqguency.

fairly
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— Amateur Station——M .

LOG SHEETS i

Paragraph 386 of the "'Rules and Regi lations Goveming Amateur Radio Stations,
Issued by the Federal Radio Commission, reads as follows: *‘Each licensee of an
amateur station shall keep an accurate icg of station operation in which shali 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 operaling a transmitter of any other type, with statement as to nature
of transmission; (c) 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
frequency band used; (f) the tocation of each transmission by a portable station,

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

Be preparedl 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 812 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 onywhere 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 caried in stock. Your order sent out same
day it is received.

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

A /]

“The Radio Amateur Call Book™
"‘ve.. 5"“'0" calls listed in every issue. Always up-to-date. Contains

high-frequency commercial stations, who's who on the
short waves, special stations and expeditions, international call letters, and press,
weather and time stations. Of great value to both the short-wave broadcast
listener and the transmitting amateur. THE ONLY CALL BOOK IN PRINT IN
THIS COUNTRY!

Snle SPAO e Quemed s, Amuel B G5
opy postpaid and December Subscription postpaid
Standard Publications, Inc., 1123 Broadway, New York, N. V.

Reversed A.V.C.?

HE so-called proper design of an

oscillator to be used in the con-
ventional superheterodyne demands
that its voltage be as great as pos-
sible. “As great as possible” is usu-
ally taken to mean a voltage of such
strength that, when combined with
a good sized signai, the voltage at
the grid of the first detector is the
maximum permissible for the par-
ticular tube used.

This theory is based on the fact
that the i.f. output is a product of
the strengths of the signal and the
oscillator voltage, so that the greater
the oscillator voltage, with a given
su:tnal, the greater the desired out-
put.

The writer believes that greater
output would be obtained if the os-
cillator voltage were so adjusted so
that its value is equal, at all times,
to the signal voltage. Under these
conditions, the modulation percent-
age of the voltage at the grid of the
first detector would be 100 ; hence,
maximum i.f. voltage would be ob-
tained at a minimum of total voltage
at the grid,.

This minimum voltage means
lower tube noise, it means that the
tube can handle a greater signal
voltage without overloading, and it
means that the possibility of oscil-
lation is reduced.

Now, how to make the oscillator
voltage equal to the signal voltage at
all times, automatically. Automatic
volume control is well known, and we
‘an use it in reversed connection
here. According to our brief discus-
sion, a small signal should be
accompanied by a small oscillator
voltage, and a large signal by a large
oscillator voltage, Thus, the oscil-
lator must be so controlled that its
output is small with weak signals.

Here is one way to accomplish the
thing. With no signal, arrange the
oscillator bias so as to be highly
negative; its output will then be
small. When a signal arrives, the
bias on the oscillator is made less
negative by a reversed automatic
volume control action, its output
then rises until its value at the grid
of the first detector is equal to that
of the signal.

The writer believes that this sys-
tem could be made to produce some
very excellent results. These re-
sults, however, cannot be accom-
plished without some real develop-
ment work; development work based
on measurements, not on speculation.

The experimenter, however, with-
out adequate measurement facilities
at hand can try a simple stunt. He
can vary the output of his oscillator
manually, by means of a potentiom-
eter or some other similar device.
A peak should be obtained, at which
point the oscillator voltage equals
the signal voltage.

Try this scheme, somebody, and
let us know the results,

—L. M.
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A DeLuxe S.W. Station
(Continued from page 14)
remote control units are of the pre-
set push button type with a motor
driven dial actuator. The living-
room control is about 40 feet from
the radio room. and the cellar control
about 15 feet. The installation func-
tions perfectly from any of the three

positions,

The detector tube of the broadcast
tuner feeds a separate audio ampli-
fier, which occupies the panel im-
mediately above. This amplifier
comprises a single 56 stage feeding
a push-pull stage using two 56’s,
which in turn operates a final push-
pull stage using two type 250 tubes.
When this system is opened up full
blast, it is truly something to hear.

Power supply for the broadcast
tuner and amplifier is furnished by
another individual power unit, using
two type 81 half-wave rectifiers.
This pack is directly above the audio
amplifier panel. The various meters
indicate plate, grid and filament
voltages and currents.

Central Control Board

The midget switchboard directly
next to Mr. Frimerman’s left elbow
is a central control board by means
of which all output and input cir-
cuits of the receivers and amplifiers
are controlled and mixed through the
medium of six-volt battery operated
relays. The upper section of the
center rack is devoted to a Tunger
charger for the relay battery and to
a double row of fuses which protect
all the six-volt controlled circuits.

The wiring behind the panels is
‘ather complicated and pretty much
resembles that of a small telephone
switchboard.

All the panels on the racks are
machine-ground aluminum, which
presents a beautiful appearance. Mr.
Frimerman constructed everything
in the room by hand, except of
course, the tubes, condensers and
other small parts. His radio “shack”
is one of the show places of the
3ronx and has been visited by radio
fans from all over the world.

> * *

In one of our recent issues we re-
marked that the reception of Euro-
pean broadcasting stations in the
United States on the regular broad-
cast band is pretty much of an im-
possible undertaking because of ter-
rific interference from the 600 or
more American stations that jam
the 1500 to 540 ke. band from top to
bottom. However, a number of
listeners in the East report that they
are able to hear the French station
“Petit Parisien” at about 3 a.m,
e.s.t., just after KFI in Los
Angeles has signed off. The French
station is just then going on the air,
it being 8 o’clock in the morning on
the other side. Listeners who do
not understand French can easily
recognize the station because it
broadcasts bugle calls.

POSTAL ALL-
WAVE SUPER

volumao
Postal INTERNATIONATL.

OUTSTANDING FEATURES
I'he only custome=built recefver of its kind

new tripte drawer 1ype coils with hand spread

Super. as nsed by Capiam Horare L 1al

dyne, has received stations from every continent in only
four hours. ‘These programs were heard with loud s.pq-uk( l The ostal X W
You too can have the same thrill, by ow mng 8 [Girivity mod selertivity of vostr Femeser nyer 3005

Pmployvs a |
il "] . 4 o ey Pre-selector Sta re— the
genuine Tuned Radio Frequeney Pre-selector ||:l((lr()ll PR T, B KLt e S oA
coupled oscillator—audio beat osciliator to locatc forelen | ™G
stations — automatic phone jack—a genuine 9 tube super-|
hetcrodyne cireuit and many other important short wave
developments,  Simple to operate. Sold at a very reason-
able price, with au iron clad money back guarantee
You owe it 1o yourselt to Immedlately send for a frec
pamplilet and eireuit diagram desceribing the Postal 9 tubc

| POSTAL S.W. BOOSTER

Rerardless of the short wave
receiver yon now have, or the
price  you pand, the Postal
short Wave BOOSTER i con
Juniction with your receiver, s
jcunranteed to bring am station
1you never could hear hefore.

I'he Postal BOOSTER is a
precision laboratory TGETE
maent . entirely self powered, sell Fa
antained amd conaplotely shielaa K}

B,
CAPTAIN HORACE L. HALL, whoisa proud owner [two genuine Tuned Radio Frequency stages 1.l
of 4 Postal INTERNATIONAL All-Wave Superhetero-fusey two T8 and aroe 2525 b

INCREASES SENSITIVITY 300%
BOONTER ancreases the s

I owoll chiminate repeat spots pnad image freqneney
wnerference and inerense your signnl o toise rabg
nstdiratily Desicnind egpemally for Tuned R 1

or saperheterody e Short Wave Recervera,  Anoan

wave fan o1 gmntenr

sl ody tor thie drei conkar deseriln
Paostal ~ W IR

POSTAL = 14p10 W

135H Liberty St., New York, N. Y. €

New! 705SWB Band Spread Coils with adjustable band
setting econdenser mounted on top of eaeh enil. Available
for 20, 40, R0 and 160 meter Amateur Rands, and 19,
25, 31 and 49 meter BL.C. hands when used with usual
140 e 130 mfd. tuning tondenser. Coils have UY bases
List piice $1.00 per coil.

New! 705SWS Regular S.W. Coils, 10-200 meter-. Muost
eflcient space winding with plated wire for the hicher

frequencey  coili to inswe Inweel lussirs poassible T
changzeahle with Band Spread % R
colls above for complete cov 3

eraxe, N

Coits.
List mice $2.50 per set.

(R SECURELY HOLDS ANY
Heddl °4 5 on 6 PrRONG COns
s e i

-
705SWS set of Four S.W. ﬁ

RanGE
INDICATING
PLate

New Nao TR AV
ofl Nelector
Unit instantly
swings any  coil
inte  eireuit by
rurning  knob

AlE 4,00 and 6
prong  coils  are
vigidly  held by
g the specially con-
(i ¥ 6 WELL SPaceD Lues structed  sockets
for 4,5 on 6 PronG GREVITY  without adjust-
ments of any kind.,  Simple—compact - rugged—clectric-
ally efficient.
No. 700 ¢ OFL SELECTOR UNIT without coils.
List Price $3.50
Soud two 36 stamps for new Catalog-Data Booklet with
over 263 tulie socket diagrams, new tube rveplacement
data, deseriptions of soekets, S.W. and B.C. coils, forms,
adaptors. Kits, tube checker and et analyzer rewiring.
ALDEN PRODUCTS CO.
715 Centre St.

Dept. SWR Brockton. Mass.

Want to Subscribe?

See page 48

NEW BAND SPREAD COILS |

WHY PAY MORE ?
FOR ANY METER =

Beede Precision Electrical Instruments
are Unsurpassed REGARDLESS OF
PRICE

@ | atest 'mpraved
type of D Arsonval
Noving Coil thove-
ments,

igh degree of ue-
curaey — guaran-
teed accurate with-
in 245 .

® Perfeet balance in
all positions,
Lxeceptionally well
damped —  opti-
mum  degree  of
damping.

sapphire Jewel
bearings  —  ex-
tremely rugeed

construetion,
A\bility  to with-
~tand heavy over-
load,
MICROAMMETERS—MILLIAMMETERS
AMMETERS—VOLTMETLRS
OHMMETERS

Direct Current— Alternating Current

\ny Heede Meter can be supplied in sizes of 2.
31 or 34 inehes. Cases may be had for flush or
surfaee mounting and are available in elther
blaek or nickel finish.

List prices are low with attractive discounts to
amateurs, dealers and service men

Write for descriptive circulars and prices

Ruy BEEDL meters from your distributor
1f ie can not supply you, order direet from

Beede Electrical Instrument Co., l
48 West Broadway, New York, N. Y., Dept. $-5
I s N D O A A

and many other countries.
further details.

and 80 Rectifier,

Completely wired kit—with Arcturus Tubes

“HELLO AMERICA!”

The suprence thrill of hearing this call regularly is vours with
the new compact LEOTONLE A.C. SHORT WAVE SET.
A few of the outstanding features of tiie LIEOTONIE A.C. are:

Fertically mounted condensers—for cxtrcume compactness
Heary shielding—insuring stable operation
Horizontal tuning dial—makes tuning casicr

Day after day this sct brings in Italy, Germany, Spain, England
\Write us for circuit diagram and

The LEOTONE A.C. Receiver uses the following Arcturus
tubes: 38-R.F., 5Hi-detector, 56-1st. AF. 2A5-2nd. AF,
Complete Kit with 2 sets of coils (8
...... $18.95
...... $21.95

coils) and Arcturus Tubes...................

LEOTONE RADIO CO., 63A Dey Street, New York, N. Y.

.
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SHORT WAVE RADIO

sent directly

fo your home

If your local newsdealer does not
carry a large stock of national
magazines, you will find it much
more convenient — and a little
cheaper, too — to have SHORT
WAVE RADIO sent directly to your
home or office. A year's subscrip-
tion costs only $2.50 ($3.00 in
Canada and foreign countries),
and your copies will reach you with-
out delay. Use the handy coupon
below.  Post office or express
money orders, bank checks and
U.S. stamps accepted. Do not
send coins through the mail.

Twelve issues of SHORT WAVE
RADIO will bring you information
and enjoyment worth many times
the slight price of the magazine.
Among the contributors you will
find the best-known men in the short-
wave field: Denton, Kruse, Worces-
ter, Lynch, Cisin, Hall, Brennan and
Shortt.

STANDARD PUBLICATIONS, INC.
1123 Broadway, New York, N. Y.

Enclosed is $........ Send me SHORT WAVE RADIO for
one year, starting with the .......... issue.

Name. ... ... ... ..
No. and Street . ........... ... .. ... ... ... .
City. o
State

Please write clearly

1818 pages of information!

“THE HANDBOOK

OF
CHEMISTRY and PIIYSICS”

20th year of publication

F OR twenty years the Handbook of Chemistry and Physics

has been giving o unique service to those in need of
accurate tables, formulas and scientific data in a single
convenient volume. The Eighteenth Edition represents o 20.
vear accumulation of necessary data for the busy scientist,
engineer and experimenter, that is not only acceptable but
highly essential in the commercial, educational, research and
home laboratory.

Constant revision, year by year, brings you, in this 20th
Anniversary Edition, 1818 pages of the most up-to-date data
procurable. With the Eighteenth Edition available, you do not
need to rely upon obsolete reference works, incomplete data
or original papers which are often hard to locate. Of
particular interest to the radio experimenter are the greatly
enlarged table of characteristics of Thermionic tubes, dozens
of valuable tables of mathematical functions and formulas
and numerous chapters on sound, electricity and light.

This handbook is generally regarded as the most complete
single reference book for the scientific worker. It is the kind
of book that you will keep on your desk or work-table, not in
the bookcase.

%
Price ”600 postpaid

order from

STANDARD PUB., INC.,
New York, N. Y.

1123 Broadway
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that tells you

EVERYTHING

about Radio

A. A. GHIRARDI'S
RADIO PHYSICS COURSE

You know of Ghirardi. . . . You’ve read his interesting articles.
. You've heard of his wondertul reputation as a teacher and

authority in the radio field. . ..

a complete course on radio in a sing

Did you know that he has written
le book of nearly a thousand

pages—a course that has been called bv many ‘“the most compre-
hensive and most easily understood text ever published”? You’d
like to see a book like that, wouldn’t you? Well, you may. Send for
the Ghirardi Course. If you don’t think it’s all that the other short-
wave fans say it is—then simply mail it back—your money will be

refunded.

For quick progress in radio

But you won’t let it go. Because Ghir-
ardi’s course is far too valuable for you to
lose. Just by thumbing through the
pages you will see right away that this
book has evervthing. Think of it—
all the essential radio knowledge in the
world in a form which you can quickly
and easily digest and at a price only a
fraction the cost of elaborate courses
which cover the same ground.

No matter whether you are just taking
ap radio, or whether you have read every
radio book in the market, Ghirardi’s
course is the book you have been look-
ing for. For the beginner, it goes back to
the very fundamentals of radio—elec-
trical theory—and then tells the whole
story of radio in logical order right up
to the most up-to-date practical develop-
* ments. For the seasoned amateur, it
gives him at his finger-tips invaluable
data and diagrams that will help him
solve any problem that comes up. Like
a dictionary to a writer, Ghirardi’s
Course is one book the radio man can’t
be without

Take the index for example—
over six hundred different
topics are listed! It would take
far more space than is available
here just to tabulate the subjects
covered by Ghirardi. We've
prepared a pamphlet just for
that purpose alone.

Geort this free check=list

And here’s a suggestion—use
this list of subjects in the
pampbhlet as a check on your
own knowledge of radio. Per-
haps vou feel you have a pretty
solid background. Well, here’s
a way to prove or disprove it to
your own satisfaction. As you
go over the subjects, ask vour-
self just how much you know
about each one. There is no
charge for this pamphlet—no
obligation to buy the Course.
So send a postcard for it today
—or use the coupon on this
page.

RADIO & TECHNICAL PUBLISHING COMPANY
45 ASTOR PLACE, NEW YORK, N. Y.

Dept. S-5.

- —— e ———— — ————

Send for the free pamphlet today-

THEY READ THE BOOK!

“The 992 pages between the covers of this book
do, as nearly as is possible, in language under-
standable to the lavman, cover the whole
ficld of radia, and also television, photo.elec.
tricity, and talking movies. . . . We cannot speak
too highly of the scope of this book and of the
way in which the material is presented, both for
continuous reading and stady, and for ready
reference.” A. P. P. in Scientific Amevican,
April, 1933,

“Exceptional success because of your ability as a
teacher to make your treatment simple and
straightforward.” G. E. P, COLUMBIA
UNIVERSITY.

“I like it best of all the radio text baoks 1 have
because of its clearness and simpliciev.” J.S K,
Newark, N. J.

“To the beginner it is casily decipherable; o the
advanced it stares unlimited technical data.”
R. P. W, Chicago.

“It is a marvel of clearness in statement and a
never ceasing fountain of information. H. E.
N., Milbuk. Philippine Islands.

FREE PAMPRBLET
To: Radio & Technical Publishing Co.,
45 Astor Place, New York, N. Y.
Dept. S-5
Please send me the free pamphlet on
Ghirardi's RADIO PHYSICS COURSE.
D Enclosed find $3.85 plus 15¢ postage (total
$4. Foreign $4.50) in full payvment for one
copv  of Ghirardi's RADIO PHYSICS
COURSE. 2nd revised edition 992 pages.
508 illustrations.
1 Enclosed find $1.75 (Foreizn $2.) for one
|| pastpaid copy of Ghirardi and Freed's
RADIO SERVICING. 192 pages. 121 illus-

trations.
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® We had 10 *hand it to Denton” at first for writing the greatest
short-wave book in pring; now, WE HAND IT TO YOU for accepting
it so enthusiastically and for yYour appreciation of its excellent
contents,

® We make no bones about this book. It was written for you,
at your request. It containsg the tyvpe of information yYou want
—and need.  Coil data, circuits galore, construction material and
short-wave tube information 10 the 128th page.

® We made it presentable, 100. The paper is one of the
finest grades obtainable. 1t will not turn vellow after a few
months, The make-up is clean-ent, conservitive, easy-to-read.
There is no nced to ecover up this book when you glance
over it in the train!

® We made the HANDBOOK so modern that it will not
become obsolete for many years. It ean’t—it’s so funda-
mentally sound and useful. It is, without doubt, the
greatest dollar’s worth the receiving amateur can obtain,

Order direct from vour dealer or from us
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