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Read what #i

VES I}

I'll take your train-
ing. That's what S,
J. Ebert said. He has
made good money
and found success

o these
Lo men

I'm not interested.
That's what this fel-
low said. Today he
would be ashamed if
1 gave you his real

| will Train You at Home in Spare Time
for a GOOD JOB IN RADIO

bl & S

These two fellows had the same chance. Not
Jong ago they each clipped and sent me a
coupon, like the one in this ad. They got my
book on Radio’s opportumnities.

S. J. Ebert, 49-B Quadrangle, University of
Jowa, lowa City, lowa, saw that Radio of-
fered him a real chance. He enrolled. The
other fellow, whom we will call John Doe,
wrote that he wasn’t interested. One of those
fellows who wants a better job, better pay.
but never does anything about it. One o
the many who spend their lives in a low-pay,
no-future job, because they haven’t the am-
bition, the determination, the action it takes
to succeed.

Read what S. J. Ebert wrote me and remeni-
ber that John Doe had the same chance:
*“Upon graduation | accepted a job as service-
man. and within three weeks was made Ser-
vice Manager. This job paid me $40 to $50
a week compared with $18 I earned in a shoe
factory before. Eight months later T went
with station KWCR as operator. [‘rom there
1 went to KTNT. Now I am Radio Engi-
neer with WSUI, I certainly recommend the
N.R.I. to all interested in the greatest field
of all, Radio.”

Get ready for Jobs like these. Many
Radio Experts make $40, $60,
$75 a week

Spare time and full time set servicing; in-
stalling, operating, maintaining broadcast, avi-

FREE:

Radio Servicing Tips

Let me PROVE that my Course is clear, easy to
understand and fascinating to study. éend the
coupon for a free lesson, “Trouble Shooting in
N.C.. A.C.. and Battery Sets.”’

This interesting lesson #ives 132 ways to correct rommon
Radio troubles. 1 am willing 1o send this book to
prove that you teo can
master Radle—just as
thousands of other fei-
lowws have done, Many
of them, without even a
grammar  school educa-
tion, and! no Radie or
technical experience,
have berome Radio ex-
perts and now ea  two
or three times their
former pay. Mall the
coupon  now,

“I want to help you.
If you are earning less
than $35 a week I be-
lieve I can raise your
pay. However, I will
let you decide that. Let
me show you what I
have done for others,
what I am prepared to
do for you. Get my
book, read it over, and
decide one way or an-
other.” J. E. Swith.

ation, commercial, police, ship, and television
stations. Good jobs with Radio dealers and
jobbers. A service shop or Radio retail busi-
ness of your own. I'll train you for these
and other good jobs in connection with the
manufacture, sale and service of Radio send-
ing and receiving sets, auto sets, loud speaker
systems, short wave sets, etc.

Save Money—Learn at Home. Money
Back Agreement Protects You

Hold vour job. I'll train you quickly and in-
expensively right at home in your spare time
to be a Radio Expert. You don't need a high
school or college education, My 50-50 method
of training—half with lessons, half with Ra-
dio equipment—gives you broad practical ex-

perience—makes learning at home easy, fas-
cinating, practical. 1 will agree in writing
to refund your money if you are not satisfied
with my Lesson and Instruction Service when
you finish.

Earn $5, 510, 515 a Week in
Spare Time

That's what many of my students do soon
after enrolling. 1’1l give you special train-
ing, plans and ideas to help you do it. Many
students have made $200 to $1.000 in spare
time while learning. Nearly every neighbor-
hood offers a spare time serviceman an oppor-
tunity to make good money. I'll show you
how to “cash in"—show you why my Course
is World-Famous as *'the Course that pays
for itself.”

Find Out What Radio Offers You

Mail the coupon. My book is free to any am-
hitious fellow over fifteen years of age. It
tells you ahout Radio’s spare time and full
time job opportunities—about my Course,

what I give you, what my students and grad-
uates do and make.
Act today.
paste on a lc postal eard.

J. BE. SMITH, President
National Radio Institute, Dept. SBB3
Washington, D. C

There is no obligation.
Mail coupon in_an envelope or
Do it right now.

|I L i
Ekf_ff_ﬂwa_
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" J; E. SMITH, President .

1 National Radio Institute, Dept. SBB3, Washington, D. C.
Dear Mr. Smith: [ want to take advantage of yonur Special

B oficr. Send me your two hooks, “Trouble Shooting in D.C

B A C. and Battery Sets” and “Rich Rewards in Radia” 1

i understand this does not obligate me. (Please print plainly.)
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Certified Circuits

@® SHORT WAVE CRAFT goes

to a large expense in verify-
ing new circuits. When you see
this seal it is your guarantee
that such sets have been tested
in our laboratories, as well as
privately, in different parts of
the country. Only “Constructional-Experimental”
circuits are certified by us.

When you see our certified seal on any set de-
scribed, you need not hesitate to spend money for
parts, because you are assured in advance that the
set and circuit are bona fide and that this magazine
stands behind them.

SHORT WAVE CRAFT is the only magazine that
certifies circuits and sets.

iy

OUR COVER

® A great wave of popular interest in recording short-

wave programs is sweeping over the country, as hun-
dreds of inquiries received from our readers indicates.
Listeners are anxious to record many of the interesting
“foreign,” as well as local short-wave programs. M. Harvey
Gernshack, who has carried out many interesting experi-
ments in this direction, tells you how to go about it on
page 586.
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OPPORTUNITIES

are many .

for theRadio
Trained Man

1935

pOn’t be an untrained man. Let me show you how to get your start
in Radio—the fastest growing, livest money-making game on earth.

Jobs Leading to Salaries of $35 a Week and Up

Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman and in
Service and Installation Work—or for work in a Broadcasting Station —as Wireless
Operator on a Ship or Airplane, or in Talking Picture or Sound Work—HUN-

DREDS OF OPPORTUNITIES for a real future in Radio!

Ten Weeks of Shop Training

Pay Your Tuition After Graduation

We don’t teach by book study. We train you on a great outlay of Radio, Television and Sound
ern Radio Receivers, huge Broadcasting equipment, Television ap-
Picture and Sound Reproduction equipment, Code Practice equipment, etc. |
advanced education or previous experience. We give you—RIGHT HERE IN ]

equipment-—on scores of mod
paratus, Talkin
You don’t nee

THE COYNE SHOPS—the actual practice and experience you’ll need for your start in this great
field. And because we cut out all useless theory and only give that which is necessary you get a

practical training in 10 weeks.

TELEVISION ard TALKING PICTURES

And Television is already here! Soon there’ll be a demand for THOUSANDS of TELEVISION

EXPERTS! The man who learns Television now can have a great future in this great new
field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE
and learn Television as it should be learned on Television equipment. Talking Picture and
Public Address Systems offer opportunities to the Trained Radio Man. Here is a great new
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn
Radio Sound Work at COYNE on actual Talking Picture and Sound Reproduction equipment,

PAY FOR YOUR TRAINING
After You Graduate

I am making an offer that no other school has dared
to do. I'll take you here in my shops and give you this
training and you pay your tuition after you have
graduated. 60 days’ after your 12 weeks’ training
period, start paying me back—then you have over a
year to complete your payments. There are no strings
to this offer. I know a lot of honest fellows haven't
got a lot of money these days, but still want to pre-
pare themselves for a real job so they won't have to

worry about hard times or lay offs.

I've got enough confidence in these fellows and in my methods
to give them the training they need and let them pay me back
after they have completed their training.

ELECTRIC REFRIGERATION
AIR CONDITIONING

To assure your thorough preparation for a prosperous future, { in-
clude—at noextra cost—a course in Electric Refrigeration and Air
Conditioning, taught you by personal instruction and actual work
on latest-type equipment.

ALL PRACTICAL WORK

At COYNE in Chicago

ALL ACTUAL, PRACTICAL WORK. You build radio sets, in-
stall and service them. You actually operate great Broadcasting
equipment. You construct Television Receiving Sets and actually
transmit your own Television programs over our Television equip-

ment. You work on real Talking Picture machines and Sound
equipment. You learn Wireless Operating on Actual Code Practice
apparatus. We don’t waste time on useless theory. We give you
the practical training you'll need—in 10 short, pleasant weeks.

MANY EARN WHILE LEARNING

You get Free Employment Service for Life. And don't let lack of
money stop you—my plan makes it possible to get Coyne training
with very little money. Many of our students make all or a good
part of their living expenses while going to school and if you should
need this help just write to me. Coyne is 35 years old. Coyne
Training is tested—proved beyond all doubt. You can find out
everything absolutely free. Just mail coupon fer my big free book!

H. C. Lewis, Pres. RADIO DIVISION Founded 1899

Coyne Electrical School

500 S. Paulina St., Dept.25-2K, Chicago, 11l
Mail Coupon Today for All the Facts

¢« ¢ 1 ¥ 7 ¥ 1 | e~ ¢ ¢ J F F 1 3 3 1 1 3 £ ] | ]
H. C. LEWI1S, President

Radio Division, Coyne Electrical School
500 8. Paulina St., Dept, 25-2K, Chicago, Il

Dear Mr. Lewis:—Send me your Big Free Radio Book, and all

details of your Special Offer, including Electric Refrigeration, Air
Conditioning courses and your “Pay After Graduation” offer.

Name _ ) _

Address.
Gty

_------I

_State .

Please mention SHOKT WAVE Crart when writing advertisers
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WORLD CLOBES

FOR SHORT WAVE ENTHUSIASTS

NOW AT LOW PRICES

THESE remarkable globea, executed in fourteen colors, are absolutely indispensable for short
wave fans. Notable amonui the numerous features of these world globes, is that a damp
cloth auickly removes all dust and water does not harm the surface.

Short Wave fans are enabled to determine correct time in various centers of the world with the
aid of these maps ; distances from city to city eun be accurately established.

There Is a graduated “Merldlan®™ scale of black enameled metal with the 9 and 12” glabes. An additlonal
feature is the movable hour seale found at the north poie—this racilitates determining lhe liout in any part
f the world

Only oh a glohe of this slze is it possible to get an accurate picture of countries and thelr relative paltions to
each other You will setually he amazed wien you compare distances—from New York to Moscow: from
Cape Town to Tokio: from Los Angeles to 1R (e Janetrn, ete. A Hat map s decentive for measuring, hut take
a small string and stretch it across the globe. from ¢ity to city, and you have the correct distances.

licre are globes that add dignlty to home. ofce. studis or laboratory —a globe that everyone would be proud
to pussess,

Each world glohe etains a Usting of over 7.500 cities in nations the wnrld over—apellings conform to inter.
natlonal geographic standards—all globes are of 1934 production. GIET ONE OF TIESE FINE WORLD
GLOBES TODAY{

World Globe
No. 147

12" Globe. New modal

SqUipped with woml«
en floor stand Anished
i walout Helght
overall 35* Gloire
constructed with hald
merulinn. New Wortd
Globe Mandbook In-
cluded FREE. A
miarvelous buy. Never
has a  floor model
Globe been sold  wi
such a low price.
Shippiug weight 9 lbs.

PRICE

$4.15

IF.0.8. Chicago.

World Globe No. 99

9" Qlobe. equipped with sturdy. black meta! base
and full meridian. Same ball as our No. 1329 but
reduced % in gize and scale. Included with globe
ls newly printed World Globs Handbhook FREE.
Shipping welght 6 Ibs.

PRICE

$2.05

F.0.B. Chicago.

World Globe No. 47

7" Glahe, equipper with sturdy metal
base and half meridian,  Index to
countrics of the world hy latltude and
longitwile shown on base.  Shipplug
welght 2 Ihs.

PRICE

$O,90 F.0.D. Chicago.

No. 9%

SPECIAL
THIS

MONTH

ONLY

World Globe No. 139

127 Glohe, cqnlppe] with sturdy, hla
tetal base and halfl merilian. Uon-
4 talns over 7.500 mames and eltfes
Spellings  econform  to  authoritative
world standards.  Hundreds sold to
many short wave fans during the last
year. Copy of World Globe Handhook
included FREE. Shipping weight 8
lbs. PRICE

52.9 5
F.Q0.11. Chicago.

Gentlemen:

T received the World Globe and am
crtalnly well pleased with its com-
rleteness, appearance and its usefulness.
Short wave listening has became a |[J@
ubhy with me, and this World Globe \ 1

i3 a necediary accessory to any short
wave |islener or. for that matter, to
any horne.
P. €, FLLIS. Supt.
Laboratery—19th and Camp-
bell Streets. Kansas City. Mo,

ORDER YOUR I
CLOBE TODAY,

[—————————— — — — — —— ——— ——

SHORT WAVE CRAFT SwC-2.35
99 IHudson Street, New York, N. Y.

Gentlemen: Enclosed you will find my remit-
tance of §...... ... for which please ship me
the following World Globe.

( ) World Globe No. 99 @ $2.05
( ) World Globe No. 147 G $4.15
( ) World Globe No. 47 G $0.90
{ } World Globe No. 139 @ $2.95

No. 139

All zlobes are earefully packed in original
cartons assuring safe delivery. ORDER BY
NUMBER. Send check or money order. plus
sufficient postage for delivery by parcel poast. Globes are shipped from our Chicago
warehouse. Register letter if it contains cash. or currency or stamps. If preferred.

specify that shipment be sent express colleet. ALL ORDERS ARE FILLED Name ...............
PROMPTLY. ) Address g isamin sbiasvvys
ALL GLORBES SHIPPED IMMEMATELY City .o\iinnnnnn. S
Send remittance in cheek or money order—register letter
if it contains cash. Stamps or curren GLOBES ARE

cy,
SHIPTFED I'ROM OUR WAREHOUSE IN CHICAGO—
F. 0. B FIROM TIIAT CITY.

e S ET,
SHORT WAVE CRAFT 3 limonsiee

Please mention SuonrT WAVE CrRAFT when writing advertisers
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HUGO GERNSBACK, EDITOR H. WINFIELD SECOR, MANAGING EDITOR

W

ultiple Reception”
An Editorial By HUGO GERNSBACK

® IF YOU have 2 short-wave set, and most of my readers correct a bad situation and keep the signal on the loud-
undoubtedly have, you will have noticed, whether your speaker. We all know what it means to listen to a distant
cet is a 2-tube or even a 10-tube one, that reception at the program and just when the announcer is ready to give the
present time is frequently hampered by feding. This problem caill letters to have that station fade out. The multiple
short-wave technique still has to solve. aerial arrangenient corrects this situation to a nicety, and I
A similar situation prevailed in the broadcasting field Thighly recoammend it until such time where the short-wave
many years ago, before the broadcast stations had the high art is advanced sufficiently that this arrangement is no
power which they now employ. Thus, listeners a hundred longer necessary.
or 200 miles and even less distant from a broadcast station It should be noted in passing that this same arrangement
experienced the annoying fading phenomenon. Since the o yced by the commercial companies in selecting different
various stations have increased their power, this fading jepials for different times of the day and switching from
phenomenon has been largely overcome and is now not 0 gne to another for better results. It is common radio en-
much felt except for stations more than 500 miles distant.  gineering practice today. Thus, for instance, Columbia
_In short waves, we are still hampered with this fading  Byroadcasting System, which re-broadcasts signals from the
situation, and this condition will probably prevail for some Byrd Antarctic Expedition, does not rely upon a single
vears to come. While some of the short-wave stations are ,epial or path but uses a multiplicity of channels, as follows:
doubling and tripling their power right along,—which helps T ittle America (L.A.) direct to Riverhead; L.A. to Buenos
considerably,~—still on poor days fading is still with us, and  Ajres, S.A. to Riverhead: L.A. to Honolulu, to San Fran-
no matter how many tubes we have, reception is apt to be  isco to Riverhead or N.Y. City; L.A. to San Francisco, to
poor at times. Very often too, the noise level is much N.Y.'City. :
iﬂ)tultm:]%?;e'than the signal intensity and then we get nothing ) This brilr;gs us to the Selct(.’"ld. a_\lternfativg.of multiple re(’-[g})])-
Many short-wave experimenters for this reason have fre- ion, ie, by using a multiplicity of radio Teccivers, N

L . best way to do this, if you can afford it, is to have two or
quently had recourse to a technique which, for want of a  pore sets all in the same room, all operating independently
better name, I term “multiple reception.” Multiple recep-

p - ; : | recs from independent aerials. A number of sets, particularly
tion falls into two classes, (1) a multiple aerial switching  of the multi-tube variety, such as 8- or 10-tube sets, work
arrangement and (2) a multiplicity of sets operated eoyceedingly well on short waves, with only a few feet of
simultaneously. aerial wire. By using such a set, the noise-level is cut down
It is well known that if we have a single aerial pointing a good deal, because “‘iman-made” static in the neighborhood
away from the station to which you are listening, the recep- does not raise as much havoce with a short aerial as with a
tion will be at maxintwm in this case. If you point the aerial  longer one, which picks up more noise. For demonstration
directly foweard the station from which the signal comes, purposes, and whenever it becomes necessary to listen to a
reception is at its lowest, It is also not quite as good at particular station that is hard to get and difficult to “hold”,
right angles. It follows from this that if you have an aerial  a multiple set arrangement is always wise, hecause with this
pointing away from Europe, for instance, that European instrumentality you will be able to catch many calls that
<tations will come in better, while stations from the west, vou could not get otherwise. It will be found that by having
on this same aerial, will come in worse. To clear the situa- the sets connected to different aerials that very frequently
tion. many experimenters are using four distinct aerial sys- one set will deliver a signal clear when the other set will
tems, all pointing in different directions. Then, by means not, but by keeping all of them running simultaneously, it is
of a switching arrangement, any aerial can be instantane- often possible to thus pull in the elusive calls that you
ously connected to the set and surprising results are thus might never get otherwise.
achieved. Very frequently, when fading is bad, and the One thing is of importance in connection with this ar-
noise level high, by using all four aerials simultaneously, rangement and that Is, that the set must not be in an
connected as one aerial, a badly fading signal can be  oseillating condition! If it is above the oscillating point, the
enormously increased and reception macde enjoyable. Fur-  sets will interfere with each other and all you will get is
thermore, when stations interfere with each other, by select-  #howls” on all of them. By keeping just below the oscillat-
ing a different aerial better results can be had. For instance, ing point this condition will rectify itself automatically.
if the European directive aerial interferes with the signal  Not only will the receivers not interfere with each other,
from South America, the European signal can be reduced by  but they will not interfere with your neighbors’ sets, a thing
disconnecting that aerial and using the north-south aerial that many experimenters frequently run inte.
instead. We know one experimenter in New York who has no less
Several experimenters have gotten astonishing results than five sets which he operates simultaneously, and he gets
with such a system, and have become so adept at handling astonishing results, even on “off” nights when reception is
the switching arrangement, that they can almost instantly admittedly poor for other listeners.

P e e o e e o S an o i g g i gl i A A A A A A A A T e e S S i S g ]

SHORT WAVE CRAFT IS PUBLISHED ON THE 1st OF EVERY MONTH
This is the February, 1935, Issue—Vol. V, No. 10. The Next Issue Comes Out February 1
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® THE tip of a flagpole servin

antenna, hollow wires which, like
water pipes, carry electricity without
leaking, a quartz crystal scarcely thick-
er than a hair which acts as a control
by vibrating 5,000,000 times a second,
and operation in a wave band s0 re-
mote from atmospheric disturbance
that a bolt of lightning would cause
only a barely audible click, are among
the features of the radio system which
has just been placed in operation by
the Police Department of the City of
Newark.

The system operates on 30,100 kilocy-
cles (9.97 meters) an ultra-high fre-
quency being within a new frequency
band tentatively assigned for police
radio work by the Federal Communica-
tions Commission. This frequency is
about 20 times higher than the medium
frequency band regularly assigned for
police work and which is used hy most
police radio systems now in operation.
So popular has radio proved for police
service that in certain sections of the
country few channels in the medium fre-
quency band remain unassigned. Hence
the Commission’s decision to open up
new frequencies for this service.

as an
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"Calling All Cars”
ON 10 METERS!

® A complete |0-meter Police Radio installation re-
cently completed in the city of Newark, N. J. The
novel antenna system

|

Top photo, left, shows engineers mak-
ing test of 10-meter antenna system
before being huisted to the top of the
steel flagpole. The inner tube of the
tranamission line parallels the brasa
tube for seven feet; the remaining 15
feet of the brass tube serves as the
“actual” antenna, 600 feet above
street level. Lower photo, left, shows
new tube being inserted in rear of
10-meter transmitter,

10 Meter Waves “Static Free”

Operation on an ultra-high fre-
quency, as embodied in the New-
ark system, possesses certain ad-
vantages for mwunicipal stations.
Freedom from atmospheric dis-
turbance is one, Newark motor patrol-
men listening to their receivers will not
be troubled by static, thunder-storms
or other types of interference which
are ordinarily picked up by receivers
in the medium frequency bands.

As the wave length to be used de-
termines the length of the antenna, the
extremely short waves used in the uitra-
high frequency system mean propor-
tionately shorter antennas. In the
Newark system a short upper section of
the 100-foot flagpole on the National
Newark & Essex Bank Building serves
as a very efficient antenna. To oper-
ate in the medium wave a longer an-
tenna iz necessary. The shortness of
the antenna makes possible construction
of transmitters which are mobile.
Should Newark authorities at any time
decide to establish two-way radio serv-
ice, transmitters could be installed in
police cars thus enabling the motor
patrolman to talk to headquarters as
well as receive.

Features of 10 Meter System

Ultra-high frequency waves have
characteristies which prevent their be-
ing picked up over as great distances

Wwww.americanradiohistorv.com

is fully described.

Center photo, left—Unique concentric
transmission line, composed of two copper
tubes, one inside the other, being run inte
the hase of the 100-foot steel flag-pole
atop the huilding. Transmission line runs
up inside pole, "topped” by a tapered
brass tube 22 feet high. 15 feet of which
serves as the “actual” antenna, 600 feet
ahove the street. Below—making tuning
adjustment on the 10-meter transmitter,

I'hotos couttesy Western Electrle Company.

as can longer
waves and conse-
quently broadcasts
made over ultra-
high frequency sys- u
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selves to smaller _r
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probably use the s DR N
same frequency as STEEL FLaG
Newark  without I
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opening up the new
sector of radio
channels for police
work throughout the United States. The
medium frequency bands assigned for
police work extend roughly from 1,600
to 1,700 kilocycles and from 2,300 to
2,500 kilocycles. These comparatively
narrow bands are in many parts of the
country completely occupied with police
assignments. The ultra-high frequency
band ranging from 30,000 to 42,000
kilocycles embraces a range of 12,000
kilocycles within which a far greater
number of police assignments may be
made. The separation between ultra-
high frequency channels, however, is
(Continued on page 613)
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S-W's Link Rotarians of 2 Americas

ANOTHER milestone was passed in

the now rapid progress of short-
wave radic toward greater public pep-
ularity and service when, on Nov, 15,
probably the largest audience ever «s-
sembled to hear a two-way Pan-Amer-
ican broadcuast, tuned in on a joint
radio meeting of Rotary clubs in Buenos
Aires, Argentina, S.A., and Schenec-
tady, N.Y.

Notified by Rotary International,
every club in North and South Americe
was invited to hold simuitaneous mect-
ings and asked to prepare for the event
by installing two all-wave receivers—
one tuned to General Electric’s short-
wave station W2XAF at Schenectady
and the other to Transradio Interna-
tional’s station LSX at Buenos Aires.
Since both stations have been con-
sistently and clearly heard, during good
atmospheric conditions, in every part of
the western hemisphere, this plan made
it possible for 125,000 Rotarians of
some 3000 clubs in the two Americas to
attend the joint Schenectady-Buenos
Aires ceremonies via short waves.

The inter-American program, begin-
ning at 9:00 p.m. in Schenectady, pre-
sented a number of notables in Rotary’s
international organization. President
Emeritus Paul P. Harris of Chicago,
founder of Rotary, and Walter W.
Head, vice president of Rotary Inter-
national expressed the opinion that the
unique interclub meeting exemplified
the sixth object of Rotary—promotion
of international fellowship. Official
greetings from the United States were
extended by Secretary of Commerce
Daniel C. Roper, speaking from Wash-
ington by remote control. From Buenos
Aires, official greetings, in exchange,
were sent to North America by Senor
Luis Duhau, Argentina’s minister of ag-
riculture, and an expression of good
wishes from the Buenos Aires club was
made by President Ceballos of that
unit.

The program was stﬁged by a com-
mittee of the Schenectady Rotary club
acting in cooperation with the General
Electric Company, which placed the
facilities of W2XAF at the Rotarians’
service and arranged the two-way con-
tact with Transradio International’s
LSX. To facilitate reception through-
out the country, an arrangement was
made whereby radio dealers cooperated
with their local Rotary clubs by offer-

s

(" LOCAL ROTARY CLUB MEETINGS
ALL OVER NORTHAMERICA <
TWO RECEIVERS TUNED
TO W2XAF AnD LLSX

NORTH
AMERICA,

I ™y

. s ]
BUENOS AIRES, S.A

= WaXAF STUDIO|
i SCHENECTADY.NY-

: WO
|5 W. TRENSMITTING STATION ,7267aRY CLUBS ALL OVER SOUTH AMERICA

i, W2ZXAF #
. AERIAL

—_—

SPEAKERLATE" TALKED BY
SW.TO W2XAF BY "RADIO CAR™

SW. RECEIVERS TUNED TO W2XAF ano LSX

The greatest short-wave program ever staged took place recently, when a “two-way”
Pan-American hroadcast was arranged hetween joint radio meetings of Rotary clubs

in Buenos Aires, Argentina and Schenectady, N.Y.

Two all-wave radio receivers

were placed in each Rotary Cluh headquarters in the various cities, one set tuned to
Schenectady and the other to Buenos Aires.

ing to install two of the latest-model
G-E all-wave receivers at each meeting
place—ready to pick up the broadcasts
of both W2XAF and LSX without the
necessity of rapidly tuning from one
station to the other as would have been
required had only one set been used.
More than 450 members of nineteen
Rotary clubs in the Schenectady district
attended the local meeting and wit-
nessed the broadcasting activities. To
them, the conversations with the Argen-
tine organization forcibly demonstrated
the advanced stage of development
which short-wave transmission and re-
ception have now reached. All were
impressed with the practicality. effec-
tiveness, and immense potentialities of
this new medium of communication.

Speaker's Delay Injects Surprise
Feature
Walter D. Head, vice president of
Rotary International, en route to at-
tend the Schenectady inter-American
broadcast, found that train connections
would not enable him to arrive in time
to present a prefatory address to the
local assemblage prior to the scheduled
conversations with Buenos Aires.
Learning of this, the committee in
charge of general arrangements ob-
tained use of the G. E. Co's., 2-way,
ultra-short-wave radio police car. Upon
leaving the train, Mr. Head stepped
inte the car, was introduced by the
master of ceremonies at the meeting
place, and while being driven there de-
(Continued on page 623)
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Short Waves Call Firemen

AL — N ' |
i L |

@ THE members of the volunteer fire department of
Asnieres, a suburb of Paris, France, are summoned to
duty by a short-wave alarm signal broadcast from the
Fire Headquarters. When the short-wave signal sent out
from the Fire House reaches the antenna of the short-wave
receivers located in the different firemen’s homes, it causes
a bell to ring, and by coding the bell strikes, any desired
vl i information can also be simultaneously sent, such as the
7— location of the fire, etc. This is indeed a great help as
o every small town in America today knows that hundreds of

LLIN

(SW.S
ALARM B

Even the fire
truck has a
short - wave
transmitter
installed on
it, forthe
purpose ol
summoning
additional
f i r e-fight-
ers.

people are often needlessly awakened,
in the middle of the night, when the
town siren shrieks and starts sending
out the code signals, repeated half a
dozen ftin}l‘es ﬁor m({re, giving the loca-

S tion of the fire. With the short-wave
;‘;e A‘g:il::g:e; ﬁ:l';fugfz‘;'},'::i“: alarm system_ here described and illus-
France. When the alarm is trated the firemen are individually
hroadcast it causes a hell to notified to report to the Fire House,
ring in each fireman's home. ( Continued on page 622)

EACH FIRE ¥
4 WOME ANS

The newest application of
short-waves —an “individual”
Fire Alarm system in use by

www americanradiohistorv com
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® FIVE-METER trans-

mission and reception
has, seemingly, taken the
amateur radio world by
storm. We believe that it
is safe to prophesy that
there is a fair possibility
that the amateur opera-
tion in the 56-60 mega-
cycle band, as well as in
the 2% and 1% meter
bands, is likely to find a
number of *all-wave” re-
ceivers offered for general
sale next year, including
these ranges as a special
feature. We feel this is
particularly true of wave
lengths between 5 and 10
meters.

In order to truly visual-
ize just what is going on,
it is only necessary to lis-
ten in once in a while in
the various metropolitan
centers, where b-meter

The dipele anterna and feeders

used at W2DLG.

SHORT WAVE CRAFT for

By €. M. Lurie”

Some interesting tests
have been carried out |
atop the "New Yorker”

Hotel in New York City, |
and station W2DLG
has been able to cover
fairly great distances
consistently with moder-
ately "low power.” The
equipment used is de-
signed from articles ap-
pearing in past issues of
SHORT WAVE CRAFT.

Left——Arthur Lynch is
shown adjusting the “‘long
lines" oscillator.

Right—one of the opera-
tors adjusting the “beam”
antenna which was used
during some of the tests
and which gave very in-
teresting results. Below,
a corner of the operating
room of W2DLG.

In some localities, such as
Boston, Hartford and New York, there seems to be as much
activity on 5-meter band as has been the case in the 75-meter
phone band.

amateur activity is well under way.

Duplex operation, usually difficult in the regular amateur
bands, is not only pessible, but is almest a general practice where
telephone (QSO’s are conducted in the 56-60 MC channels.

From the strictly amatewr point of view, this band is becom-
ing inecreasingly popular because of the tremendous amount of
work to be done hefore its potentialities are fully realized, and
this offers a very wide field for individual experimentation and
research.

Large Area Covered by 5 Meter “Sigs”

The 5-meter transmitter, installed by the members of the Gar-
den City Radio Club, at the Hotel New Yorker—W2DLG—has, in
the short time since its inception, been “working” with amateurs
throughout the entire metropolitan area, with Princeton to the
south, Baldwin, Long Island, to the east and Walden, New York,
to the north, being the greatest distances covered up to this
writing, November 28.

The transmitter itself is of comparative low power and is
essentially a pair cf 801 tubes in a “long lines"” oscillator circuit,

*Chief radio engineer of the Hotel *'New Yorker.*”

www.americanradiohistorv.com
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LOFTY 5 Meter STATION
Atop NEW YORK HOTEL

modulated by a pair of
250's, class A, energized
from the sume power sup-
ply as the oscillator. Ap-
proximately 400 volts is
supplied to the plates of
the 801's and the current
drain is between 65 and 70
milliamperes. In addition
to an arrangement for
modulating the carrier by
voice, a standard National
code practice oscillator is
employed for providing
ICW operation.

This “rig” is putting out
a signal which covers the
entire metropolitan area
with an intensity which is
at least equal to any other
New York station, al-
though several ure em-
ploying from 5 to 10 times
the power in wuse at
W2DLG.
(Continued on page 628)

let your

600 Feet Up!
foot slip!

Deon't



www.americanradiohistory.com

SHORT WAVE CRAFT for FEBRUARY, 1935 585

Blind to Learn Radio With Brallle Diagrams

@® RADIO operating lends itself peculiarty to The diagram at the left—
those so unfortunate as to have lost the use 3 o= i g [a‘lz‘ls_td'“
of their sight. However, it was not possible =5 2 e win i o et
up until recently for a blind person to study & s, ing recently compiled in the
radio diagrams or hook-ups, but thanks to the & Braille System. in which the
efforts of the American Red Cross, a new bhook o lines of the diagram repre-
on radio operation has recently been compiled senting the wires etc.. are
in the Braille or raised letter alphabet, the dia- represented by raised dots.
grams being formed by a series of raised dots
as shown by the accompanying picture. Thus,
it is now possible for a blind student to read all
about vacuum tubes, oscillations, hook-ups for
various types of receivers and transmitters, how
the vacuum tube operates and why, etc. Blind
students may, of course, be taught the operating
code of dots and dashes with comparative ease,
through the sense of hearing, but—as afore-
mentioned—until this new book had been com-
piled there was no treatise on radio available
in the Braille alphabet.

This alphabet has special characters and one
has to learn it the same as a child learns its
A.B.C’s. It is surprising how rapidly a person
can read a sentence or page printed in the
Braidle ruised letter system, when they have be-
come proficient at it. The diagrams, of course,
lend themselves to rapid reading by their very
nature, the highly trained supersensitive fingers
of the reader following along the lines very
easily and rapidly. The names of the various
parts of an apparatus, or connections in the cir-
cuits, are placed alongside each respective part
of the diagram, so that as the student runs his
fingers over the wire represented by the series
of raised dots he will also notice and interpret
the letters or name, which may be found ad-
jacent to the respective parts.

Popa ssar .
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DJC—The Radio Voice of Germany

@® “THE many letters of comment helpful for the technical side of our the Far East The system of our

which have been pouring into the work too, to establish this close per- ‘overseas” broadcasts will be comipleted
office since our Short-Wave Station sonal touch with our U.S.A. audience. by the end of 1934 by building up two
opened its broadcasting activities on “While in 1933 our station, located additional transmitfers to Central

April 1, 1933, are a highly appreciated at Zeesen, a village in the neighbor- America and Australia. Zeesen is thus
proof that our station has hecome a hood of Berlin, trunsmitted its pro- developing into one of the most im-
regular feature of the American Rudic grams to North American listeners portant centers of broadcasting in Ger-
listener's evening entertainment,” says only, we have in the time which elapsed many, and we wish that our North
a special report from DJC. “It has since, widened the circle of our radia- American listeners could not only enjoy
been very pleasant, indeed, and very tions to South America, Africa, and our radiations, but also the pretty sight

of our many antennas
g r T i  overlooking the typ-

Right: The short-wave sta- E Aol Sl = ical Brandenburg tir-
tion and aerial masts at o e il woods in Zeesen
Zeesen, near Berlin. Vot e M ) -
3 . 2 = any of our Amer-

B el o w: *“Broadcastin Tagse , . ]
£ ' . ican friends have been

House” Berlin, where the ? ;
studios of the German ! surprised to 7193}! n
short-wave station and of J - that the transmitting

the Deutschlandsender and power of our sta-
the Reichssender Berlin are tion, which they as-

located. sumed. judging from
the excellent recep-
tion, to he quite extra-
ordinary, amounts to
5 kws. in the antennas
only. This power has
proved sutficient to
reach anyv part of the
world with adequate
volume. These results
have bheen obtained
due, primarily, to use
of directional anten-
nas which concentrate

Chief An- wave beam on those
nouncer“NDJC” zones for which it is
;Cd]o n“rgt)d intended. OQur North
Stadler (left); - 5

Chief An- American listeners

certainly get the bulk
of our programs, be-
ing able to tune in to
Germany every night.

nouncer“DJA”
—1Hlans - Juer-
gen Maraun,

www americanradiohistorv com
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The recording machine shown in the center of the photo is that designed and huilt hy the Universal Microphone Company

and handles full-sized records.

The lead-screw propells the recording head across the record so that it can cut the grooves

as it moves along. The magnetic pick-up is shown at the rear of the machine and the headphones serve as a monitor.

® THERE is a fertile field in short
wave radio which has not, so far,
been paid much attention by the aver-
age listener. This field is home-re-
cording of programs from short-wave
stations. Home-recording offers many
possibilities, novel and useful. How
many times has a short-wave “fan”
wished to convince skeptical friends of
his prowess in bringing in “foreign”
programs on his short-wave set, only
to find that with visitors present, re-
ceiving conditions are “hopeless” so far
as forcign reception is possible?
With home-recording the embarrass-
ment suffered by the “fan” can be dis-
pensed with, for, even if conditions are
pootr the triumphant listener can bring
forth a record of a “foreign” station
which he made when reception was
good. In the face of such proof a
skeptic has no alternative but to admit
defeat. In addition to satisfying one’s
ego, home-recording offers the means to
capture, for permanency, some interest-
ing event or some item of sentimental
or humorous value to the listener. A

|

Special Universal recording head for the

more *“amhitious” short-wave fan; this

head actually cuts the groove in the rec-

ord, a lead-screw propelling it across the
disec,

e g g o o, g i

Recording of short-wave
programs is rapidly becoming
more popular; practical hints
are given here on how to do
this. Recording apparatus is
available to suit practically
every purse; you can start in
by simply using an ordinary
magnetic pick-up and pre-
grooved records. Record that
"foreign'' station and prove
to your friends that you ac-
tually received it!

e e g b P e e e e P e g

case in point was the recent marriage
of the son of the King of England to
Princess Marina of Greece. The en-
tive ceremony was broadcast on short
waves to the “whole world” from Dav-
entry. The listener who was foresighted
enough to niake a recording of this
event has a unique souvenir for the
years to come. A third possible use of
home-recordings is to use them as veri-
fication seeking letters. Instead of copy-
ing down the items heard and writing
in for a verification, make a home re-
cording of the program on a small disc
and send the dise, together with a spe-
cial needle and instructions for playing
it. The station will not only be satis-
fied with your “proof” of reception, but
will be pleased to get a first-class idea
of how their station is being received
abroad. The cost of such a “veri” is
higher than merely writing it on paper,

www americanradiohistorv com

but it is sure to achieve results, since
99 per cent or more of all s-w stations
use phonograph records on their pro-
grams and will find it a simple matter
to play back the record. In one authen-
ticated case in which a listener in
Chicago made a record of a musical
program from Australia and sent the
record to the station, the listener was
surprised to hear the same station sev-
eral months later playing his record
over the air and mentioning the fact
that he had sent it to them! TFhe in-
genious experimenter can doubtless
develop many more uses for home-re-
cording. The ideas mentioned in this
paragraph are given solely as the start-
ing point for individual initiative.
Several Methods of Recording
Programs
There are several methods of making

The i{CA Victor store type recorder, model
R92, is equipped with “mike” amplifier
and motor.
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phonograph records at home which are
suitable for use with equipment avail-
abie to the average layman. As with
everything else there is equipment to
meet everyone’s purse. The more ex-
pensive equipment, as would be expect-
ed, gives superior results but even with
simple, inexpensive equipment results
may be secured which will please even
the most skeptical. The simplest method
makes use of an ordinary electro-mag-
netic phonograph pickup which is used
to reproduce standard records through
the amplifying system and loud-speaker
of the ordinary radio set. Many listen-
ers have phonograph pickups which
may be used but if the listener has
none one can be procured from a radio
supply house or dealer at a price of
from two to fifteen dollars, depending
upon the quality. The pickup must be
of the magnetic type; crystal or con-
denser type pickups are not suitable.
To make a home-recording with this
equipment the pickup is used as a re-
cording head (a recording head is a
device which converts electric impulses
from a radio set into mechanical mo-
tion, which is in turn impressed on a
soft record in the form of grooves on
the surface of the record). A blank
pre-grooved record is required. There
are two types of recording discs avail-
able, pre-grooved and un-grooved. The
pre-grooved record is supplied with un-
modulated grooves to permit the re-
cording head to follow a spiral path
when recording. The recording head
modulates these grooves so that when
the record is “played back,” musie, etc.,
will be heard. The un-grooved record
is superior in that there is less neecdle
scratch heard when playing a finished
record and more faithful reproduction
is obtained. The un-grooved record re-
quires a feed-screw mechanism to cause
the recording head to travel over the
surface of the record while recording;
it is naturally a more expensive mech-
anism. (It is described in greater de-
tail in a later paragraph.)

Simplest Method

The pickup is connected to the ont-
put of the radio set through a suitable
“matching” transformer, a special re-
cording needle is placed in the pickup
and the pre-grooved disc is placed on
the turntable of the phonograph. When
a program is tuned in on the short-
wave set and the volume turned up to
a little more than average room vol-
ume, the needle in the recording head
will vibrate to the electrical impulses
from the radic set. The recording head
is placed at the beginning of the record.
A weight must be placed on the re-
cording head while recording; the prop-
er weight for recording on aluminum
blanks is about 10 to 14 ounces, on
composition blanks (such as RCA Vic-
tor home-recording blanks) the proper
weight is around 10 ounces. When the
turntable is started and the record is
rotating at the proper speed (78 r.p.m.)
place the recording head on the start-

ing groove of the record. The program -

that is being received on the receiver
will be recorded on the dise, providing
that the volume is sufficiently great.

The composition type of record re-
quires a much louder signal for a good
recording than does the aluminum. For
this reason an amplifier with a undis-
torted output of at least 2 watts is
necessary. A larger amplifier is pref-
erable for superior results; this ampli-
fier should be capable of delivering a

(Continued on page 618)
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Fig. 1—Using magnetic pick-up and “pre-grooved” disc for recording short-wave programs.
i and 6—*“Playing back™ hook-ups.
Fig. 7.—Use of two magnetic pick-ups for “recording’’ and *play-back.” Fig. 8—Simplest “llJ.'ni-
Fig.

Figs. 2, 3, and 4—Various hook-ups for *‘recording.” Figs. 5

versal” lead-screw and recorder pick-up arm.

13—Complete power amplifier for “Recording™ and ‘‘play-back.”
Fig. 15—Using detector as audio stage “hooster.”

and “speaker.”

attach recorder to audio output tube. Fig. 17—"Gravi

www.americanradiohistorv.com

Figs. 11 and 12—Volume ° meter” hook-ups.
Fig. 14--Switching “recorder™
Fig. 16—Using “wafers” to

ty"" motor for recording.
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ECONOMY-3—A "Hig
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Here’s a front view of the “Economy 3" in actual operation. Note its extremely neat
appearance,

® MANY of our readers have by this

time built the “Economy 2" because
it offered something distinctly better in
the line of “battery-operated” short-
wave receivers. The fine results obtained
with the two tube set induced the writer
to build this three tube tuned radio fre-
quency receiver using the same type of
tubes. As we have said before the
type 15 tube offers a real opportunity
to the “battery” set constructor.

Advantages of Battery Sets

Battery-operated short wave receiv-
ers, if they can be built efficiently, offer

something that can not be obtained
with an A.C. operated set. First the
battery set is by far the most quiet re-
ceiver that can be built. There is no
hum whatsoever, and there is no noise
such as is sometimes introduced in an
A_C. set, through the power lines. Then
again, the voltage supply in a battery
set in absolutely constant, provided
good batteries are used, and this is just
about impossible to obtain in an A.C.
operated outfit. The above features
alone should convince the most critical
fan. However there are advantages in
an A.C. operated set, and far be it from

r o
~trdigie-
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By GEORCE W. SHUART,
W2AMN

this author’s intention to condemn
them. This battery set is offered for
those who want an efficient battery-
operated receiver.

. The advantages of this set rest en-
tirely in the type of tube used. It is a
scrcen-grid pentode tube having an in-
directly heated cathode and its charac-
teristics make it particularly well suit~
ed to short-wave reception. The “Econ-
omy 3,” so named because it is really
economical to run and offers high effi-
ciency, has a stage of tuned R.F., a re-
generative detector and one stage of
audio amplification. The set is intend-
ed for earphone operation and will not
operate a loud speaker. The volume on
the phones is so great that some of the
stations actually hurt the ears! Even
those “hard to get” stations can be
brought in with full earphone volume.
The R.F. stage uses five prong coils of
the two-winding variety; one winding
is for antenna coupling and the other
for the grid coil. These are the new
Na-Ald band-spread coils and permit
the “crowded” bands to be spread over
a goodly portion of the dial, making
tuning very simple. The R.F. stage
is equipped with a small condenser,
having 50 mmf. capacity, for trimming
the circuit and keeping it in alignment
with the detector stage. This is neces-
sary because the two circuits of the de-
tector and the R.F. stages are “ganged”
in order to have what amounts to sin-
gle-dial tuning. The coils are made in
three varieties, namely—short-wave
broadcast band-spread, short-wave am-
ateur band-spread, and “general cov-
erage” coils which cover the entire
range of from 15 to 200 meters. This
makes the set adaptable to “Fan” or
“Ham” requirements.

Left—Rear view of the “Economy 3" showing the placement of parts. Right—Underneath view—note that one of the tubes has
been mounted under the chassis in order to simplify wiring and make the receiver more compact.
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Battery Drain Low

As in the two tube set described last
month, this set has the filaments of the
tubes connected in series to allow eco-
nomical use of batteries. When con-
nected in this manner the filament pow-
er required is 6 volts at .22 ampere.
This is provided by four dry cells con-
nected in series and they will give
months of service. The plate power
for the set is provided by two or three
45-volt standard “B’’ batteries. Three
batteries giving 135 volts will give
slightly increased sensitivity. However
the 90 volts give very fine results. The
total plate current required is very low,
which spells long battery service.

Coupling between the R.F. and de-
tector stages is capacitive. While in-
ductive coupling may have its advan-
tages, the above method serves excel-
lently and was used in order that the
band-spread feature could be easily in-
corporated. With six-prong three-
winding coils, inductive coupling is pos-
sible but these coils, as yet, are not
made in band-spread form; it would
require a seven-prong coil form and
this type of coil is difficult to construct.
The parallel condenser method of
band-spread could have been used with
the six-prong coils, but this would have
necessitated the use of two mnore con-
trols, adding greatly to the complexity
of the receiver. The detector is a
grid-leak condenser affair with the tick-
ler connected in the cathode circuit.
This produces a very smooth and stable
operating circuit. Regeneration in the
detector is centrolled by a 50,000 ohm
potentiometer connected in the screen-
grid lead. By varying the screen-grid
veltage in this manner, there is a mini-
mum effect of detuning the grid circuit.
A 1 mnf. bypass condenser connected
across the potentiometer, together with
a well-constructed control, eliminates
all noise from this source. The audio
stage of this receiver is exactly the
same as that of the two tube set. The
screen-grid of the 15 audio amplifier is
connected directly to the plate and gives
us a high-mu triode. The pentode con-
nection of the 15 tube will not match
the earphones and the triode connection
becomes a necessity.

Layout Hints

The entire receiver only measures
81~ wide, 6%” deep, and 7%~ high.
This is really a “compact” set and we
helieve you will agree that with its
crackle-finished panel and cabinet it is
extremely neat in appearance. Looking
at the rear view of the chassis we find
that the R.F. stage is on the right, with
the coil in front of the tube. The de-
tector is on the left, with the coil lo-
cated behind the tube. This arrange-
ment brings the tuning condenser be-
tween the two stages, with all leads
very short. Where is the audio tube?
Look at the other photograph showing
the bottom view, and we find that it is
under the chassis! Crazy? Not at
all! This position is just right: it al-
lows shorter leads to the tube, easter
wiring, and allows the set to be built
on a much smaller chassis without
crowding the parts. The position of

@ The "Economy 3" offers the short-wave fan a really effi-
cient battery operated set, having very high sensitivity and
none of the disadvantages present in former battery-oper-
ated receivers using filament type tubes. The tubes used in
this receiver, while designed to operate in conjunction with
batteries, have an indirectly-heated cathode, therefore elimi-
nating the usual microphonic tube effects and providing a
receiver comparable to one using the A.C. tubes. This re-
ceiver is operated entirely from batteries. Four No. 6 dry
cells for the "A" supplL and as low as 90 volts for the plate

supply. This receiver

rought in all the “foreign' stations

with tremendous earphone volume.

PO

Aoy

the tube is not critical in the indirectly
heated cathode type tube, so there is
no danger of a sagging filament. The
detector and R.F. coils are mounted
with their sockets above the base of
the chassis, in order to reduce losses,

caused by the windings being close to
the chassis, A simple shield forms a
partition in order to keep the construc-
tional cost and labor as low as possi-
ble. In constructing the set endeavor
(Continued on page 639)
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Front view of “3 tubes — 6" Super-het. European musical and

vocal short-wave programs “rolled in” like nobody’s business on

this marvelous 3-tube receiver, which actually does the work of
6 tubes.

® THERE are now a number of multi-element “double-

purpose” vacuum tubes on the market, such as the 6B7,
the 6A7, the 6F7, etc, By suitable selection of these tubes
it is possible to build a receiver using only 3 tubes which
will give the performance of a much larger receiver. The
set described uses a 6A7T as first detector and oscillator,
a 6F7 as first L.LF. amplifier and audio amplifier and a
6B7 as second LF. amplifier, second detector and delayed
A.V.C. tube. Three tubes perform 7 functions! The 6AT
is a pentagrid converter, the 6F7 a combination of a varia-
ble mu R.F. pentode and a separate triode, both sections of
the tube employ a common cathode. The 6B7 consists of
a variable mu R.F. pentode and 2 separate diodes. The 2

Rear view of *high efficiency™ Super-het, designed to make maxi-
mum use of the latest “double-purpose™ tuhes.. Three tubes
perform seven functions!

pentode units are used for the I.F. amplifier stages with
A.V.C. applied to one of them (the 6F7); the triode is used
as‘}hg audio stage and the 2 diodes as second detector and
AV.C,

By careful layout and cireuit design it is possible to
make this set perform as well as the conventional 6 or 7
tube “super-het.” One of the most important parts of a
“super-het” is the mixver stage, that is the first detector and
oscillator circuit. Unless the mixer unit “mixes” suitably,
all the I.F. amplification in the world will not bring in
loudd and clear signals. Poor “mixer” design is a frequent
cause of low signal-to-noise level ratio in super-hets. While
it is undoubtedly true that R.F. amplification preceding the
mixer circuit results in a great improvement in the signal-
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By M. HARVEY GERNSBACK

to-noise ratio, it was felt that the addition of R.F. amplifi-
cation to a small set of this type would be a needless com-
plication, particularly as the “mixer” stage is quite effi-
cient in this set. Subsequent results showed the truth of
this belief as the noise-