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'LL TRY, MARY,
rLL TAKE IT
HOME TONIGHT

BILL, YOURE ALWAYS

FOOLING WITH RADIO ——
QUR SET WON'T /7
WORK — WILL
You FiX 117

T ueLto, piLL—GoT A
| “TOUGH ONE

SAY - WHERE
DID YOU LEARN
THXT TESTT IT5

HELLO JOE - WHERE'VE | IVE BEEN STUDYING RADIO AT HOME, BILL,
WITH THE NATIONAL RADIO INSTITUTE. YoU

1 CANT FIND OUT
YOU BEEN LATELY= | 001 o0 TAKE THER COURSE, 1VE GOT

WHAT'S WRONG —

GUESS I'LL MAKE A 10 FIX ? AND WHERE DID YOU | A Goop RADIO JOB NOW. LETS MAKE A A GOOD ONE
fo) LET ME NCE TEST~ STARTING WITH »
frapl OF THE AUDIO OUTPUT STAGE |\ '

HELP YOU

MYSELF AND TESTING EVERY STAGE
WITH MARY RIGHT BACK TO THE (-
ANTENNA. LISTEN FOR

THE CLICKS WHEN 1

| LEARN CIRCUIT DISTURBA
ANYTHING / |
~ AP THE GRID LEADS

{ aBouT \
()
RADIO? %A 3

[VE SEEN THEIR ADS | I'M CONVINCED NOW THAT THIS
BUT | NEVER THOUGHT 1 | COURSE 15 PRACTICAL AND
COULD LEARN RADIO AT [ 0QMPLETE. I'LL ENROLL NOW
HOME -~ 'LL N o
MAIL THEIR
\ coupon RiGHT

AVIATION RADIQ, POLICE
RADIO, TELEVISION,
ELECTRONIC CONTROLS -
RADIO 1S SURELY GOING
PLACES. AND THE
NATIONAL RADILO
INSTITUTE HAS TRAINED
HUNDREDS OF MEN
oA FOR JOBS IN RADIO

7

HERES THE TROUBLE, BILL, IN THE
FIRST 1.F AMPLIFICATION STAGE. 1
LEARNED THAT TEST EVEN BEFORE
1 STARTED TAKING THE COURSE,
Bily, 1TSS DESCRIBED IN A
FREE LESSON WHICH THE
NATIONAL RADIO INSTITUTE
T SENDS YOU WHEN
YOU MAIL A
R COUPON TROM
\/j ONE OF THEIR ADS
-

OR GET A JOB
WITH A RADIO
BROADCASTING OR.
TRANSMITTING
STATION

AND THEN | CAN MAKE
REAL MONEY FIXING

RADIO SETS .
OR (INSTALL Aﬂm

1.0UD SPEAKER SYSTEMS

Rl

THANKS' T CERTAINLY 15
EASY TO LEARN RADIO THE
N.R.1. WAY. | STARTED ONLY
A FEW MONTHS A60, AND 'm
ALREADY MAKING GOOD MONEY.
THIS SPARE TIME
WORK 5 GREAT

YoU CERTAINLY KNOW
RADIO. SOUNDS AS
GOOD As THE DAY
{ BOUGHT T,

1 will send you a Lesson on

Radio Servicing Tips FREE w| S

TO SHOW HOW PRACTICAL IT Is
TO TRAIN AT HOME FOR

| GOOD JOBS IN RADIO

Clip the coupon and mail it. I'm so I send speclal Radio equipment; show you J. E. SMITH, President - —
Certain 1 ean traim you at home in ot to, ciudue, experimensy 0 chrens, Nt Batie insite | o BiLLL 1 %0
H A i = ake i 7 sta
YOULRSDAre time.ltlo be a Radio Tgcht at home Interesting, fascinating. practical. o pu5 ]I.S ¢ d5hyealrls GLAD | ASKED YOU
nician that 1 will send you my firs I devote more than 10 Lesson Tests exclusive-  ing or wore ouenn® train- | £o £1X OUR RADIO.
lesson free. Examine it, read it, see ly to Television, and Telerision fundamentals Rg_ ioragmenglon tha 1T GOT YoU STARTED
o it i hi hly i Yours adio Industry than any-

how clear and easy it is to understand. thoroughly in my Course. oo tlse THINKING ABOUT s
See how my course is planned to help RADIO AS A CAREER
you get a good job in Radio, a young, ) g *
growing field with a future. You don’t AND NOW YOURE
need to give up your present job, or GOING AHEAD

TFOR A FULL
TIME JOB

OUR WORRIES ARE OYER.
| HAVE A GOOD JOB
NOW, AND THERE'S A
BIG FUTURE AHEAD

ForR uUsS IN

1 Also Give

spend a lot of money to become a You This 50 FAST
Radio Technician. I train you at home Professi " —
in your spare time. pofessiona
Jobs Like These Go to Men Servicing
Who Know Radio Instrument
Radio broadensting stations employ engzineers,
operators, techniclians and pay well for
trained men. Radlo manufacturers employ L. .,
testers, inspeciors, foremen, servicemen in  Here is the type of instrument Radio Tech- :
good-pay jobs with opportunities for ad- nicians use-—an All-Wave Set Servicing In i
B oncemont.” Radlo jobbers and dealers em- - Strument. It contains everything necessary ; =
ploy installation and servicemen. Many Radio to measure \.C. and D.C. voltages and cur- g 1
Tochniclans open their own Radio sales and rent; to check resistances; adjust and align g 1. E. SMITH, Presid M
repalr businesses and make $30. $40, $50 a any set, old or new. It satises your nceds o ‘gt gaps UL rresu‘entd_ . .
weelk. Others hold thelr regular jobs and make for professional servicing after you graduate pt. , National Radio institute, Washington, D. C. 1
$5 to $10 a week fixing Radios in spave _'l.clim help you make extra money fixing sets N Dear Mr. Smith: Send me FREE, without obllgation, your Sample Lesson L
t:n}e.RAérltomolhllel, po:(lre, av:atlon. commer- while learning. : and 64-nagfe book “Rich Rewards in Radio’ which tells about Rudio’s spare 1
cia adlo; loudspeaker systems, electronic time and full-time opportunities and explalps your 50-50 sthod of train- W
Cicas mre nower felds offering good oppor. Get Sample Lesson and 64-page Book 4 ing men at home to be Radlo Technictans, (Write Ilainly.) hod ot g
tunities to qualified men. And my course Free—Mail Coupon 1 1
inclu‘dns Television, which promises to open Act today. Mail coubon now for Sample g .
many good jobhs soon. 'Ifﬁsei"“p imtd 6{‘-&:5? 'Boor}(' T:A_ey'l'c- ERF%‘ - Name Age 1
oint ou Bare ’ 1 N 'e ¥ IsaTRAL e « TR erapstreveargrsqs AJC yurepsn
M?nv Make $5 to $10 a Week Extra  time  onportunities "itu?d mose'mc‘on??ng Jnow 5
H elevision: te ahout my course in adi
L sPare Time While Learning and Television: sgow many lettelrs f(xl-on(l) [ ] 1
The day you enroll. in addition to my men I trained. telling what they are doing g Address .oies viwwai wwne bass i aie ne bee ok dy shalas 1
regular course, I start sending you TFxtrs and earning. Read my money back agreement. i
Mboney Job Sheots which start showink you  Lind out what Radio offers ¥ v hostenrde 1
how to do actual Radio repair jobs. Through- oOW?! chonpast o oEiny! postmres) Cit 1
out your course I send plans and direc- ). E. SMITH. President 1 WY e State ......... 1
tions sshich have helned many make $200 to Dept. 9NB3, Nationmal Radio Institute ] 14X-1 1
$500 a year in spare time whilc learning. Washingten, D. C P o o S S S S S S e A e e e e o o o]
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Ultra-High Frequency Broadcasting—
Perry Ferrell, Jr.

Adding a Modulator to the "Ham'
Transmitter—C. W. Palmer, E.E.

A Good 2.5 Meter Transceiver—
Harry D. Hooton, W8KKPX

HUGO GERNSBACK, Editor

H. WINFIELD SECOR, Manag. Editor
ROBERT EICHBERG, Television Editor
JOSEPH H. KRAUS, Photo Editor

Beginner's 2-Tube S-W and Broadcast
Set—H. G. Cisin, M.E.

And Another Big FOTO-CRAFT Section
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RADIO

— TELEVISION —
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GENERAL FEATURES
Forty Years of Radio—
Lee de Forest, Ph.D..

Did Radio ROBOT SUB Sink the
"Courageous"?—H. W. Secor

World-Wide Radio Digest. .
International Radio Review..
Ham Station Plaque Award. .

Practical Radio Ideas.

@
CONSTRUCTION

"Tiny Tim'" Receives 'Em All—
Two-Tube Battery Receiver. .

A Four-Tuber for Learners—

John T. Wilcox, W2CLS. .. ...
10-Tube "R & T" Television

Receiver—Ricardo Muniz, E.E.

and Jerrier Haddad....... . ..

A VYersatile Oscilloscope Using 2"
C-R Tube—Herman Yellin,
W2AJL

100-Watt Xmitter for Junior
"Hams"'—W. J. Hoffert, W5HVB
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Certified Circuits

When you see this sea! on
a set it is a guarantee that
it has been tested and
certified in our laboratories,
as well as privately in different parts of
the country. Only constructional—ex-
perimental sets are certified.

You need not hesitate to spend
money on parts becouse the set and
circuit are bona fide.

This is the only magezine that ren-
ders such a service.

TELEVISION PHOTO FEATURES
Television in War......... ... .. 453 "Fire Buff" Photographer.... .... 497
Better VigneHes............ ... . 499
CBS New Antenna.............. 434 Stand for Photo Water Colors. ... 499
Football Televised... .......... 455 Table Top Photography... ...... 500
C-R Tube Safety Relay. .. .. ... 456 Constructing a Portable Dark Room 501

456 INSTRUCTION

A Course in Composition

Electro-Mechanical Scanner.

New Television Production Method 456

Sloping Verticals. ... .. ... ... ... 498
Large |mage Tube........... .. . 45% Watch the View Finder. . ... .. 498
Combination Scanner........... 456 Choosing the Bes;Viewpoinf """ 498
10-Inch "R & T" Television Receiver 460 PHOTO HINTS AND KINKS
® Inexpensive Carrying Case for
Miniature Camera............ 502
MISCELLANEOUS Preventing Oxidation. .. ... ... .. 502
Best Ham Station of the Month. . 457 Self-Timer for Your Camera. .. ... 502
. ) Simple Adapter Cuts Film Costs 503
Practical Radio Ideas. .. ... .. . 458 Oil Can Glue Applicator. . .. ... 503
Receiver Construction ''Shorts™. . 459 Wind-Driven Agitator. ... ... .... 503
Radio Kinks. . . 486 Visual Extinction Photometer. . .. . 503
Putting Them Where They Belong 504
Question Box...... ... ... . ... .. 468 ®
Short Wave League—"DX" on the MISCELLANEOUS
HAM Bands—Eimer R. Fuller 469 Most Bizarre Photographs. ... ... 506
. What's New?. ... ... ... ... ..... 507
World Short Wave Stations. .. ... 470 B LN Tt 508
Let's Listen In with Joe Miller.. 471 Index to Adv. . ................ 512
New Catalogs. .. ....... ... .. ... 474 . o .
PRIZE CONTESTS
@SL Card Contest Winner. ... . .. 478 Photo Hints and Kinks
Book Reviews. ... .... .. e 483 For Rules See Page........... L
Table Top Photos
Newest Radio Apparatus. ....... 484 For Rules See Page........... 510

-Cover composition by H. Gernsback and Thos. D. Pentz. Photos show
Amateur Radio Stations of Mary E. Roden, WIGPO, and Harlan Ful-
mer, WICHF, respectively. FOTO-CRAFT cover feature . . . See page 506.
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Dr. de Forest re-
counts some ouf-
standing events in 40
years of radio his-
tory, including the
invention of the vac-
uum tube grid.

Forty Years of Radio™
Lee de Forest, Ph.D.

® IT is not often the happy lot of a prophet to

witness within a few years, or even in his
lifetime, the fulfillment of his prophecies originally
made before a world of indifference, a world of
skeptics. Yet such a situation has come to pass in
the radio world.

I remember as if it were yesterday that sum-
mer afternoon in 1907 when music was first sent
out by radio phone. This was from the little
laboratory in which I was at work in the old
Parker Building in New York City.

In that same laboratory, many months earlier,
I conceived and tested the first three-electrode
vacuum tube, first with the *‘control electrode’ (a
simple band of tinfoil wrapped around the out-
side of the tube) then with two plates, one on
each side of the filament—one the anode, the
other the control electrode. And finally with the
third electrode in the form of a grid or a per-
forated plate located between the filament and
anode.

Naturally there was considerable history ante-
dating my work in that old New York laboratory
that may have an especial interest today. It was
in Chicago in 1900 that an accidental discovery
of the strange behavior of a gas lamp led me to
the train of thought which eventually resulted in
the audion. I dare say that history is fairly
familiar to many.

In 1907 when the idea of radio broadcasting first
occurred, and again in 1910 when the voices of
Metropolitan Opera artists, Caruso and Mazcarimi,
were for the first time launched upon the ether.
and again in 1916 when for the first time regular
radio concerts were maintained, from my old
station at High Bridge in the Bronx to small but
intensely interested audiences; growing in num-
bers nightly there continued to dawn a widen-
ing vision of the astonishing potentialities of the
radio broadcast, which vision the last 19 years
have been bringing more and more into reality.

Nothing since the earlier days of the discoverers
has so appealed to the imagination. No other me-
dium in man's history has demonstrated its unique
power for uniting far separated sections of a great
country, or a great Empire, for causing to become
acquainted dwellers in widely distant districts of
the earth.

I predict that as an educational medium, the
radio broadcast of sound and sight will in time
prove second in importance only to the public
school. Already we see a closer interlinkage be-
tween the people of Canada and ourselves, due
to this broadcasting idea. And eventually, after
the dictators are all dead and forgotten, and their
censorship, like their tyrannies, is forever ended,
these benefits will extend even to Europe, between
the peoples of the Old World, always heretofore
strangers, enemies because strangers, and person-
ally unacquainted.

When in the future this horror which now en-
gulfs them is ended, and the citizens of foreign
lands will hear night after night friendly words,
music and the songs from across strange fron-
tiers, then gradually will today’s feelings of enmity
and suspicion, based chiefly upon distance and
ignorance of each other, change to understanding
and good-will. Thus I maintain that the radio
broadcast, with its irresistible educational influence,
is destined eventually to prove one of the most
potent powers for the abolition of war.

But while on this subject, let us pause here for
a comparison—what radio means today to the
world in war. In the World War No. 1, radio
had proved of immeasurable value at sea in sav-
ing survivors of torpedoed ships, in warning of
U-boat peril, in direction of naval battles over
distances where antique signalling methods were
totally useless, between field headquarters and
divisional units, and in trench warfare, But to
the millions of homes in beleaguered capitals, and
throughout nations blockaded and cut off from the

School.

They'll aid you righ
a better job and bi

1,100
the handy index.

gger pay.

to turn in a jiffy to any section.

One Year of Personal Advice by Mail

Right now, with each set of Guides, I'm offering
a service that may in itself pay for the Guides
many times over! I'm offering one year’s
free advice by mail on any electrical prob-
lems. Yes, I mean that. The Coyne staff of
experts will give you consultation service for one
whole year! And this personal service won't cost
you a single additional penny.

SEND NO MONEY

Just mail the coupon — that’s all. No risk — no
obligation. When books arrive, just pay few
cents delivery charge. Keep the books 10 days.
You’'ll be THRILLED, I promise, by this 10-day
examination! After 10 days, if you decide to keep
the books, send $2 and then $2 a month until

—Told So You GET It

@ These remarkable books lay before you — in compact, convenient,
ready-reference form — the very essence of the world-renowned in-
struction in ELECTRICITY given at famous C
Coyne, you know, is one of the world’s leading electrical
schools where men are trained in electricity by actual shop work.
These valuable Guides are built around this practical ‘“‘Learn by
Doing’’ course of training and are a thoroughly practical reference
set for the most experienced electrical man — yet written so clearly
and completely, they're an easy-to-follow course for the beginner!
t on the job — or they'll help you prepare for

big pages, size 824 by 11 inches. 2,000 subject listings in

Over 2,000 carefully-selected illustrations and
diagrams so you can SEE HOW IT’S DONE while you READ HOW
TO DO IT! Quick-Reference Celluloid Tab Index enables you

FREE WITH GUIDES

BOOST YOUR INCOME!

These 3 Big
Electrica
Guides

can help you
EARN MORE MONEY

EXAMINE 10 DAYS FREE

@ No argument about it — the BIG-MONEY JOBS go to those who KNOW HOW!
Nowadays you can't expect to hold a good job — you can't expect to get ahead —
unless you KNOW YOUR STUFF! But for the fellow who's PREPARED, good
jobs, good pay, steady advancement are ahcad as always! Why not prepare YOUR-
SELF for the boundless opportunities in ELECTRICITY? These big ELECTRICAL
REFERENCE AND INSTRUCTION BOOKS will help you. Equip yourself now
for success in this big, modern, fascinating field.

What You Want to Know

Some of the
Subjects Covered
in These Guides

Electricity, Magnetism
Signai Systems
Signai, Plan and
Instailation
Telephones
House Wiring, Code,
Conductors
Power Wiring, Fuses,
Switches
Hlumination
Armature, and Stator
indin
Motor Repairs
D. C. Generators,
Operation and Care
D. C. Switchboards
and Meters
D. C, Motors and
trolilers
A. C. Circuits
and Calculations
A. C. Instruments,
Power Factor Tests
A. C. Generators
and Switchboards
A. C. Transformers
A. C. Motors
and Maintenance
A. C. Rectifiers
and Converters
C. Central Stations
A. C. Substations
Photo Cell Controls
Automotive Electricity
Electric Storage Batteries
Diesei Engine
Operation and Care
Refrigeration Servicing
Air Conditioning
Radio Servicing,
Public Address
Television

oyne Electrical

world, the widespread networks of radio informa- advertised price of $12 is paid. If you don’t want H. C. LEWIS, President

tion did not then exist. Not in 1914 or '18 could e theon at my expense within 10 days, § CQYNE ELECTRICAL SCHOOL,
millions of listeners hear, as today, from their Mail the coupon NOW while you can take ad- § * Send me the 3 Big Coyne Electrical Reference and In-
own Government or others across the seas, the vantage of this 10-Day Examination Offer! § struction Guides. I will pay the few cents deliver{
hourly news bulletins, tfhe emphatic words of warn- 1 chz‘n]rges. Withi}:x 10 day:d ter ;gzcew(ijnghthesgooks, It'll
ing or encouragement from their mational chiefs— . either return them or send you $2 and then $2 a month
nor the helpful, or hostile, propaganda for the H. C. LEWIS, President = until advertised price of $12 is paid.

upbuilding or destruction of their morale, from N ELECTRICAL ;
s i NAME. .. ... iitinrevanrrororaonssnncsnnes
f*Exc%rpts fro%a speech deliver?dAat a meeting ! s c H o o L :
of the Veteran Wireless Operators’ Association at ADDRIESS Sesguuiai: syl oA i d 5™ 88 3 T Mol s s
the New York World’s Fair. 500 S. PAULINA ST.  Dept. 99-REl  CHICAGO, it |

(Continued on page 463) gl G v 2o T i I & Tirersieinit STATE. .. ...... A

Please Mention This Magazine Whea Weiting Advertisers

www americanradiohistorv com


www.americanradiohistory.com

QUALITY Test Instruments at Prices EVERY

Serviceman Can

Afford to Pay!

“APPROVED " test instruments are the last word in DESIGN, CONSTRUCTION, PERFORMANCE

So simple in operation that it is a timesaver, which gives you a chance to earn more money.
Sales of radio sets have greatly increased this fall, therefore more work is awaiting the servicemen
who own up-to-date test equipment. Thousands of servicemen will be needed in all branches of

the Government Service.

Buy these efficient instruments and be prepared for good paying positions.

APPROVED POCKET ALL PURPOSE
| A.C. AND D.C. TESTER MODEL 720

Those who have had some experience with testers
in the past, due to insensitive meters, will probably
recoghize in the Approved All Purpose Pocket Test-
meters (0-1 Ma and 1000 ohms per volt) which over-
come most of the troubles associnted with this type
of equipment,

Extremely carceful design and co-ordinated com-
ponents are used in the construction of the above
unit,

TECHNICAL SPECIFICATIONS

3”7 1 Ma. D’Arsonval Jeweled movement, overall
accuracy within 2/ (1000 ohms per volt). D.C. Volts
0-2.5-10-50-250-500-2500. A.C. Volts 0-15-150-1500.
Ohms 0-2500-25,000-250,000, D.C. Ma 0-1-10-100-1000 (1 ampere). Qutput
ranges 0-15-150-1500. Decibels - 10 to +19, <10 to + 88, =10 to +53. Range
on ohms reading can be extended to 2% mepohms. Zero adjustment for
ohm ranges, Completely self-contained for all ranges. Beautifully frosted
ctehed panel 14 gauge aluminum. Large, casy to read scales with knife
edge pointer. Precision matched multipliers and shunts. Simplicity of
operation, Housed in custom buiit leatherette cabinet. Every soldered

connection is individually inspected.
instructions. $ 7 85
.

Model 710 D.C., same as above less A,C. volt ranges

Complete with hattery and booklet of instructions. $5
.85

Complete with hattery and hooklet of
(Size 47 x 674" x 2147).

Shipping weight Model 720—2 lbs.

APPROVED STANDARD
MODEL 730 A.C. AND D.C.
ALLTESTMETER

This portable analyzer is designed to
cover all fundamental electrical meas-
urements in a radio receiver or electrical
appliances,

Besides—a R.M.A. Resistor and Con-
denser Color codes are etched right on
a beautiful 1l4-gauge frosted aluminum
two-tone panel. The entire instrument
is very ruggedly constructed to with-
stand the hard usage apt to be received
by portable instruments.

TECHNICAL SPECIFICATIONS

4%." Square I)’Arsonval Jeweled Meter 0-1 Ma. sensitivity. (1000 ohms
per volt.) D.C. Volts 0-15-150-750. D.C. Ma 0-1-15-150-760, A.C. Volta
0-15-150-750. A.C. Ma 0-15-150-750. Qapacity .0006-1 mfd. .06-200 mfd.
Ohms 0-500. 500-5 Megohms. Decibels —10 to +19, -10 to +88, ~10 to -+53.
Output ranges 0-15-160-750. Inductance 1-700 henries. Watts, based on 6
M.W. at 0 O.B. in 500 ohms, .006000 to 600 watts. Zero adjustment for
ohm ranges. Large, easy-to-read scales with knife edge pointer. Completely
self-contained for all ranges. Accuracy on D.C. 29, all others 59%. Every
soldered connection individually inspected. Housed in custom built portahle
leatherette cabinet. Measures hum in filter systems. 6H6 tube Rectifier
(works on 90-130 Volts A.C., 50-60 cycles). Multiplier resistors are com-
pletely ingulated and sealed against atmospheric conditions. Shunts are

wire wound.

Complete with bhooklet of instructions. Portable

cover 75¢ extra. (Size 934” x 10%” x 51%"). $13.95
Shipping weight Model 730—9 lbs.

(Size 47 x 674" x 214").
Shipping weight Model 710—2 1bs.
APPROVED COMBINA-
TION TUBE TESTER AND
SET ANALYZER MODEL
2000C

Here is Approved, latest, finest com-
plete  portable Combination Tube
tester and Set Analyzer. In every re-
spect this is truly a “DeLuxe” instru-
ment in appearance, performance and
dependability,

TECHNICGAL SPECIFICATIONS

New! 9” Round D’Arsonval type me-
ter 2 accuracy. Tests 35-45-50-70 up
to 117 volt tubes including new O0Z4,
and other cold eathode rectifiers. Tests all metal, MG, spray shield and glass
tubes. Tests new loctal tubes as well as all single ended octal tubes. Tests
all ballast tubes. Hot interelement short and leakage test between all in-
dividual elements. Hot cathode leakage test. High sensitivity neon indica-
tion. Individual test of each section of full wave rectifiers, duo diodes and
all multi-purpose tubes. Line voltage indication directly on meter with
smooth power control for variation of line voltage. Noise tests—OQutlet for
audible test of noisy tubes. For 106-135 Volts, 50-60 cycles power mains.
All tests made according to R.M.A, standards., D.C. Volts 0-10-50-500-1000.
A.C. Volts 0-10-50-500-1000. D.C. Ma 0-1-10-100-1000. D.C. Amp. 0-10. Ohms
0-500-5000-1 meg. 10 megohms, Decibels -8 + 15, ~15 + 29, -29 + 49,

32 + B5. Output 0-10-50-500-1000. Condenser Leakage measurements.

Qualitative Paper Condenser tests,
Model 2000C with 9” meter complete with test leads $ 95
$23.95

and booklet of instructions. (Size 17%” x 131" x
531%"). Shirping weight Model 2000C—23 Ihs. . ...

Model 20008, with 4v%%” meter complete with test
leads and booklet of instructions. (Size 1074” x
141" x 51%”). Shipping weight Model 2000B—19 lbs.

APPROVED “GIANT” MODEL
1300C TUBE SALESMAN

This new Approved tube Analyzer is
degigned for tube selling abpeal, and hizh
standards  required for successful  tub
testing problems.

Characterized by the high perfection of
Approved design and manufacture this
new up-to-the-minute Analyzer tests the
latest Loctal, single ended tubes, octal bage
metal and glass types. AH  tests made
according to R.M..\. standards.

TECHNICAL SPECIFICATIONS

9” Round D'Arsonval type meter 2%
accuracy. (G. E. Anilco magnet.) Tests
35-45-50-T0 up to 117 volt tubes including
new O0Z41 and other cold cathode rectifiers.
Tosts all metal, M(., spray shield and
#lass tubes. Tests new Loctal tubes as well
as all single ended, octal tubes. Tests all
Lallast tubes, pilot lights and miniature
lamps.  Hot interelement. short and leak
age test between all individual elements.
tHot cathode leakage test. High sensitivity
neon  indication, Individual tests of each
soction of full wave rectifiers, duo diodes -
and all multi-purpose tubes. Line voltage indication directly on meter with smooth
bower control for variatlon of line voltage. Automatle switching cuts testing time in half.
For 105-135 Volts, 56-60 eycle power mains. All tests made according to R.M,A. stand-
ards. Etched frosted aluminum panel with two tone black enamel background, Direct
reading (Good-Bad) multi-colored and calibrated reference scale. Noise tests —QOutlet

for audible test of noisy tubes. .
Model 1300C with 9” meter comes complete with

$22.95
Shipping weight Model 1300B—13 lbs. ............ $ 1 6. 95
Model 1300A with 3” meter comes complete with

booklet of instructions. (Size 1334” x 17%” x 51%").
Portable cover $1.00 extra. Shipping weight Model

Portable Cover 75c¢ extra,

booklet of instructions. (Size 14%4” x 1034 x 5%%"). n
Shipping weight Model 1300A—13 lbs, . ..........

1300C—23 1bs. ......vivnennrnnnnennnnnnennnnnns.
Model 1300B 'with 44" meter comes complete with
booklet of instructions. (Size 14%4” x 10%4"” x 51%").

We guarantee all our test instruments to be exactly as represented or your money will be promptly and cheerfully refunded.

We manufacture a complete line of instruments to cover your exacting needs.

We call your particular attention to our newly designed tube checkers to take care of all the latest tubes up to 117 volts. .

Send for our 24-page illustrated catalog with technical description of each instrument, how they are made and what they will do for you.
Compare our different models and prices with all other makes. That is only fair to both of us. . 5 . . e
At our low prices we sell only on a cash hasis. Send money order or check and we will ship goods immediately, as “we built up a stock in anticipation

of rush orders.

To those who do not wish to send moncy in advance, we suggest a deposit of 256 with order, balance C.0.D.

APPROVED TECHNICAL APPARATUS CO., Dept. RT-12, 57: Dey Street, New York City
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ANNOUNCEMENT

Jd OR many months we have noticed the increasing interest
of our readers in photography. We were particularly
impressed by the fact that a large percentage of advertise-
ments in our Barter and Exchange Department was concerned
with this great hobby, For this reason it was thought advan-
tageous to merge Foro-Crarr Magazine with Rapio &
TELEvIsIoN. Foro-CraFt Magazine, established by this organ-
ization, has achieved considerable distinction as a photographic
hobby magazine of a constructive type.
Inasmuch as Rapro & TeLEvVIsIoN is read by technical read-
ers, we believe that they will welcome the addition of a

Foro-Crarr Magazine will derive new pleasure as well as
technical ceducation from the pages of Ranio & TELEvVIsION.

We wish to assure our readers that nothing has been taken
away from Rapto & TrLevision except that some of the
departments have been condensed. The same remarks are
true of Foro-Crarr, which remains the same as far as its
editorial contents are concerned. It is our plan that, if the
combination proves successful, both sections of the magazine
will be further ticreased tn the future.

An expression from our readers on the amalgamation of
the two magazines will be greatly appreciated.

photographic section in the magazine.

On the other hand, we are confident that the readers of
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SUBMAFRINE

It is possible that a radio-controlled Sub destroyed the British air-
craft carrier Courageous.
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- SUBMARINE, . .

A cleverly designed radio torpedo "doubles back™ to hit its target—

if it should miss.

2id RADIO ROBOT SUB
Sink the ”éoa‘zaieoaj"?

H. W. Secor

® RECENTLY the German radio broad-
cast carried the news that the British air-
craft carrier Courageous was sunk by a
robot submarine directed by radio waves
from a larger submarine lying at a distance.
The German report stated that this ex-
plained how it was that the English claim
to have destroyed the submarine that tor-
pedoed the Courageous, and also how the
German report that the submarine had re-
turned safely to its hase was true, too.
- If the.story of the radio-controlled robot

fqr December, 1939

Radio, television and fac-
simile are indispensable to
the military experts and their
appllcdlon to the problems
of war increases daily.

is to be credited, then the explanation is per-
fectly clear—the English sank the robot
sub, while the larger submarine, which con-

www americanradiohistorv com

trolled the movements of the robot, scur-
ried away to safety and its home port.
Every radio expert knows that such con-
trol of the movements of a crew-less sub-
marine or other engines of war can be easily
carried out by means of the clever relay-
switching mechanisms now available. For
example, it is possible to send out a series
of dots and dashes which will cause the re-
ceiving mechanism to respond only when
the proper combination of dots and dashes
(Continued on page 473)
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FREQ[ ENCY MODULATION continues to attract the atten-

ton of radio stations as well as listeners, and one of the latest
1w undertake the construction of a F.AL transmitter is Stromberg-
Carlson, who will use it to transmit programs originating at
WHAM, The new transmitter, to be located in Rochester, will
perate on 43.2 megacyeles at 1,000 watts, and will use an an-
tenna system designed to give it power equivalent to 4,000 watts.
\udible frequencies up to 15,000 cveles are carried over the new
(ML system. These signals are similar to television transmissions
m that they are limited to lne-of-sight. The company plans to
inake a receiver which can be used in conjunction with the audio
and speaker end of its standard broadcast sets.

(While engineers maintain frequency -modulation is relatively
static-less, some engineers maintain that this is largely due to the
ultra high frequencies used rather than to the principle employed
and point to the static-free high fidelity reception of television
~ound in support of their theory.—/ditor)

‘ EN UNDER STRAIN speak with inflections that may or may not be normally
- charactertstic of their voices. The National Broadcasting Company has made
voice graphs, as shown below, of some of the speeches delivered by world leaders. The
voice pictures of King George and Premiers Chamberlain and Daladier were made on
September 3rd when Britain and France declared war on Germany; that of President
Roosevelt was made on the same day when he delivered his historical appeal for unity
in the United States. Chancellor Hitler's graph was made on October 6th as he
delivered his address to the Reichstag, The height of the recording line indicates the
Joudness of the voice.

Y SERE 3, 1938

‘_"'-, EINEG GECRGE .

i1
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T PRESS TIME
W R the war now rag-
ing in Europe ap-

pears to be even
mwre of a “radio war” than has been previ-
ously thought. Government-operated sta-
tions in all the embroiled powers continu-
ously feed material designed to keep up the
morale of the public of its own nationals and
to impair the morale of its enemies into the
air. Not only this, but rumors of strange
new radio devices have begun to circulate.
Whispers are that radio-controlled sub-
marines have been responsible for the sink-
ing of mammoth British sea fighters, and
it is a known fact that radio-controlled
tanks and airplanes have undergone suc
cessful tests. A report has recently come
out of Europe that the “secret terrible
weapon” of which Chancellor Hitler
boasted, is a complete radio-controlled
army consisting of guns, tanks, planes, etc.,
none of which requires human presence to
give it destructive force. Another rumor
has it that the mysterious weapon is a tor
pedo with a television pick-up in its nose,
so that it may be guided directly toward
its target by remote control.

NTENNAS for
the Columbia
Broadcasting Sys-
tem’s television
transmissions have
at last been in-
stalled in the tower
atop the Chrysler
Building. Engineers
of CBS, RCA and
Isolantite, Inc., col-
laborated in the
production of this
system. A long shot
view of the Chrys-
ler Tower and a
close-up of the end
of one of the an-
tennas are shown at
the left. Columbia
began to send out
test transmissions
of sound late this
Autumn and will start image tests shortly
after the first of the year.

ICTURES of the top of the KDKA

antenna were needed—and this was
710 feet ahove the photographer! There
was no means of getting up to the top out-
side of using an airplane, and the picture
had to be made. So Byron McGill got a
four-inch astronomical refractor telescope
with a magnifying power of 250. He focused
a ground glass camera through the tele-
scope, took the fastest possible film and
made a 40th of a second exposure. The
result—a swell picture of KDKA’s top-
most tip!

HOLLYWOOD may surpass New York
as a television center, according to
local Chambers of Commerce, which point
to the fact that the Don Lee station there
has been transmitting programs for some
years and now plans an augmented sched-
ule. The Hollywood area also claims to
have more sets in use and more stars avail-
able than any other locality in the U, S.

RADIO & TELEVISION
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OOTBALL
SPORT pictures
were first

brought to the
television screen early this Autumn when
a practice match was televised by the Na-
tional Broadcasting Company. This proved
so popular that football, at least for the
time being, became a regular NBC feature:
the schedule being changed—first, to have a
college game on Saturday afternoons and
later to provide views of professional
matches on Sunday afterncons. Two pick-
ups, as shown in the circles in the picture
at the right, are used; the one in the fore-
ground for close-ups and the one up in the
press box for general views of the field. A
typical scene, as it appears to the camera,
is inserted.

BOXING, likewise, won a host of friends
when the Baer-Nova fight was televised
some months ago. This, indeed, was con-
sidered television’s “high spot” by many
lookers-in. After considerable difficulty in
getting permission to stage additional fight
telecasts, the NBC finally made arrange-
ments with a large metropolitan sporting
club to broadcast images of fights held
there every Saturday night.

ONTENTED

COWS may
have their "faucets
turned on" to the
sweet strains of
radio 1nusic. Now
when the master of
ceremonies turns to
his orchestra and,
with tears in his
voice, says,
“Geeve!” not only
does the orchestra
give chords, but
Bossy gives curds.
The midget porta-
ble set shown in
use by the farm-
hand, “right, is a
Majestic; the cow
is a Holstein.

RANK SINGISER at WOR had a

radio installed in his chicken coop.
This was usually kept tuned to sweet music
and the hens laid eggs with machine-gun
rapidity. When the hired man changed its
tune to war news, the hens went on a strike
—but not, according to Frank, on a sit-
down strike, unfortunately.

1

ADIO REFLECTIONS are caused by

boundaries between hot and cold areas,
according to Science News Letter. These
“radio mirrors” are found not in the
tonosphere but in the troposphere at alti-
tudes of 6,000 to 9,000 feet. A check made
by two professors of the University of
West Virginia shows that a sharp tempera-
ture inversion is a large cause of reflection.

NTI-MILITARY propaganda trans-
missions from a station operating on
6.185 mc. (48.5 meters) in the London
area are reported by Practical Wireless.
The authorities are taking steps to locate
and seize the transmitter.

for. December, 1939

"\"xl;l
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ANADIAN and British “hams”™ have been required to shut

down their stations, Within a few hours after experimental
transmitting licenses were withdrawn, inspectors called at the
homes of license holders and removed the apparatus. In the case
of three stations which had been in existence for less than one
vear, the inspectors took all transmitting cquipment, and in one
case, made a scarch for sparc parts. In dealing with longer estab-
lished stations, only crystals, rectifiers, ete., were removed. The
Government requested the operators not to replace them and go
on the air. Receipts were given for all apparatus taken.

In the first World War, the Government removed not only the
transmitters but also receiving equipment.

No word has yet heen recetved as to the restrictions (if ary)
being imposed upon German amateurs, but one is safe in assuming
that similar legislation has been put into effect in the Reich, for a
lid was clamped down on listening some time ago, as reported
on these pages.

IVE FAMOUS FIRSTS who gathered at the New York World’s Fair on Radio

Pioneers’ Day. I‘rom left to right are: Dr. Lee de Forest, who first put a grid in
the vacuum tube and is therefore known as the “Father of Radio”, next, Dr. Ernst I©, W,
Alexanderson, inventor of the Alexanderson alternator and other great radio “firsts”;
Major Mack Horton, United States Army, retired, inventor of the trailing antenna for
airplanes, and Dr. de Forest's first chief operator; Frank Conrad of Pittsburgh, whose
broadcasts so many years ago gave the radio industry its real start; and, finally, Dean
Gleason L. Archer of Suffolk University, author of the first history of radio.

52 % A A A R
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INTERNATIONAL RADIO REVIEW

New Television Production Method

b
I}
e
P
d‘f\;

 rorecrouns

N\

X \

)

Fig. I—Three pick-ups blend units into one television scene.

THI eminent American engineer,

Dr. Alfred N. Goldsmith. has
recently secured a UL S, patent on a
system which should bring about sim-
plified television production. in Dr.
Goldsmith’s new system. three sepa-
rate iconoscopes are used to pick up
the foreground. intermediate portion
and hackground of a television scene.
As Fig. 1 indicates, a man may be
shown cutting grass in front of a
lirge home, et against a beautiful

Anti-Interference Aecrial

2 IN order o reduce interference

m a reccived wave, a  British
group has patented the antenna sys-
tem s<hown in Fig. 2, reported in
Wireless World, The aerial, &\, is
placed as high as possible to get away
from inductive tields and is grounded
through a primary coil, L, coupled to
a1 secondary  coil, L1, and thence
through a balanced transmission line.
B. to the recetver at R At the re-
ceiver, the primary of the set input
transformer, 12, is protected by a
grounded hield, S, and its midpoint

L
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Fig. 2—Antenna cuts interference.

is also grounded. The transmission
line is a twisted pair or regular trans.
posed  line, designed to match the
impedance of the antenna and receiver
transformers. As this line is sym-
metrically grounded, it need not be
shielded since any inductive pick-up
is automatically balanced out. Line B
1s to be kept as far away as possible
from the ground wire G.

o
Large Image Tube

LARGE pictures from small tubes

are made possible by an invention
of two Englishmen who recently se-
cured a patent which has been taken
over by RCA. The small tube has a
metal plate in place of the ordinary
screen, and the rear of this plate is
given the usual fluorescent coating.
The neck of the tube projects through
a parabolic mirror so that the images
formed on the rear of this plate are
reflected from the mirror onto a
ground glass screen placed between
the tube and the audience. Thus the
image from the tube may be enlarged

456

background. The only object that need
be uctually present in the studio in
full size is the man. The house and
background may he miniature settings
or paintings, placed close to the other
two iconoscopes. Each of the com-
ponents to bhe seen is scanned sepa-
rately and the three inmages are
blended before transmission. They are
transmitted as a single image, which
is picked up and reproduced on the
home receiver.

several times by meanc of projection,
effecting an economy in this usually
costly element.

Fig. 3—Mirror lens magnifies image.
@

Automatic Detuner

4 WHEN a radio set is slightly de-

tuned, interference may  some-
times he eliminated. A new condenser,
patented by H., J. Parrish, automati-
cally achieves this effect. The con-

Fig. 4—Condenser detunes itself.

denser, shown in a picture from
Wireless World, is used in the oscil-
lator of a superhet. The normal set-
ting of the fixed and moving plates
of the condenser is as shown, and a
spiral spring S, with two extensions,
S1, 82, “straddling” the arm, A, tends
to restore this position after any de-
liberate mistuning.

A pot magnet, M, is energized by
the control current produced by inter-
fering signals. If control knob, K, is

thtq noved to one side or other, shaft,
N. is “clutched” through disc, D. to
shaft, P, so that the condenser plates
are moved to detune the set in the way
required. To select a new station, the
circuit containing the leads, L, is auto-
matically opened by operating the main
tuning control knob, thus de-energizing
the magnet. At the same time the
spring restores the movahle plates of
the condenser to their normal position.

L
C-R Tube Safety

1F the sweep voltages in a
cathode-ray tube fail, the sta.
tionary spot 1s likely to burn the
screen at the end of the tube. A re-

Fig. 5—Increases C-R tube safety.

cently  patented circuit, recorded in
Wireless World (English) and shown
in Fxg. 5, prevents this trouble. In
this diagram, A and B are the gene-
rators of the scanning frequencies.
These are coupled to rectifiers, R1 and
R2, arranged in series with the grid
of the control tube, C. Should either
A or B fail, the resulting voltage drop
reduces the plate current of C, open-
ing relays, K and K1, The latter dis-

connects the high voltage supply from
the high voltage rectifier, H.V., thus
cutting the scanning beam.

Combination Scanner
6 A COMBINED electronic and
mechanical scanning system has
vecently been patented by Scophony
and others, as recorded in Television
and Short Wave World (London).

In Fig. 6, S represents a two-sided
mosaic-cell screen mounted inside a
c-r tube. The picture to be televised is
projected through lens L to the front
of the screen which is being scanned
by a stream of electrons from the gun
G, causing it to release electrons onto
a ring-anode A. The other face of the
screen 1s scanned by a powerful light
beam projected from rotating mirror-
drum M and disc D, causing electrons
to be liberated to a second ring-anode,
Al. During the framing period, the

ROTATING
MIRAOR~
ORUM
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ELECTRON  RESISTANCE §
GUN —

r

Fig. 6é—Scans electro-mechanically.

mosaic cells build up a charge corre-
sgongiing to each picture element of
the image. The changes of potential
produced during scanning develop pic-
ture signals across the resistance, R.

56 MC. Resonant Line Receiver

A SELF-EXCITED oscillator

with a modified Gutton-Touly
cireuit is used in the 56 mc. resonant
line receiver described by . A. Hook
(2CIL) in The T. & R. Bulletin
(English). Tuning lines are two
lengths of 3/16” soft copper tubing,
each 28” long, spaced 2” apart. The
ends of the tubes are bent at right
angles, forming sockets for the prongs
of tube V1, and condensers, C1 and
(2, are located by experiment. The
important filament chokes have three-
section units of 17 turns of No. 28
wire, closely wound on 5/16” forms.

Grid and plate chokes are 25 turns of
No. 36, spaced to 114”. Quench coils
are No. 38 on a 3-section spool 34” in
diameter. The number of turns is:
1,000, grid; 1,500, plate; and 750
in the coupling coil. Eighty volts is
used on the detector screen grid and
an aluminum shield is placed between
the detector, quench and output
stages. Oscillation will be had with
about 70 volts on the detector plate,
and C1 is moved until the frequency
comes within the 56 mc. band (about
17” from the tube). The set is said
to be highly efficient.

/ orss, F120v. gfeov. ] oV

$0.000 N

{EACH
POTENTIOMETER
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Fig. 7—British ''ham's” U.S.W. receiver has many fine features.

o ® o
New Calls for Short Wave Stations

The Federal Communications Commission has announced final changes in

the call letters of U. S. International Short Wave stations. 5

Licensee C Oldglsgxgs New L‘et(t:cgiv
Chicago Federation of Labor, Chicago..............
Croslegy Corporation, Cincinnati................... W8XAL WLWO
General Electric Company, Schenectady............ W2XA WGEA
General Electric Company, Schenectady............ W2XAF WGEO
General Electric-Company, San Francisco.......... W6XBE -KGEI
1sle of Dreams Broadcasting Corporation, Miami. . ... W4XB WDJIM
National Broadcasting Company, New York......... WIXAL WRCA
National Broadcasting Company, New York....... .. W3XL WNBI
WCAU Broadcasting Company, Philadelphia....... W3IXAU C
Westinghouse E. & M. Company, Boston. .... e WIXK WBOS
Westinghouse E. & M. Company, Pittsburgh......... WSXK WPIT
World Wide Broadcasting Corporation, Boston... ... Wi1XAL WRUL
World Wide Broadcasting Corporation, Boston. . .... W1XAR \’&IRC%V)&{’

Columbia Broadcasting System, New York........... W2XE

www americanradiohistorv com
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“Quard of Honor”

PLAQUE

Given Monthly for the Best
Amateur Station PHOTO

3rd Plaque Award Goes to
M. L. Gross, M.D., WOIWQP

® AMATEUR Radio Station

WOWQP is located in
Ladoga, Ind, and is owned,
built and operated by M. E.
Gross, M.D,

The station was first licensed
in 1936, at which time we were
running a pair of 46's in the
final amplifier, with 33 watts
input, modulated by a pair
of 42's class AB. WOWQP
operates on the 160 meter
phone band only, We do not
operate on any other band.
Amateur radio is just a hobby
with us here, and we are not
interested in radio in any other
way.

The transmitter, since 1936,
has grown to three racks and
panels style, which we have
built from angle iron and
masonite ; the masonite panels
are finished in black enamel
and chrome trim.

WOWQP is home-built from

M. E. Gross,

f&r December, 1939

Lnoae ——

Here is the superfine Ham transmitter, WIWQP, owned, built and
operated by Dr. Gross. The transmitter rack is home-built from angle
iron with masonite panels, finished in black enamel and chromium trim.

M.D., WINap

monthly
to Contest

the oscillator to final, {romn
microphone to modulators.
The line-up is as follows:
47 crystal oscillator, con-
denser coupled to 46 first
buffer, condenser coupled to
pair of 46’s in parallel sec-
ond buffer, link coupled to
pair of T20’s in push-pull.
link-coupled to pair of
TSS5's in final amplifier,
which in turn is link-
coupled to a 240 ft. Zeppelin
antenna with 60 ft. feeders ;
each stage has power sup-
ply of its own.

The speech equipment is

Here is the new “Award of
Honor" Plaque which meas-
ures 5”x7” in size. It is
handsomely executed in colors
on metal, and is framed,
ready to hang on the wall.
The letters appear in gray
against a beautiful black
background, and we are sure

" that our amateur friends who

are awarded one of these

‘new "badges ‘of merit" will

be more than pleased” with
it. The name of the winner
will be .suifably inscribed.

www americanradiohistorv com
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Dr. M. E. Gross in his Ham

-y shack, operated under the call
C letters WYWQP, at Ladoga, Ind.

an Astatic 104-1) microphone,
to 6C6 to 6CH pre-ampliher,
transformer coupled to two
76's, transformier coupled to
two 42's class AB. The speech
cquipment is coupled to grids
of modulator tubes, which are
TZ40’s, through 500 ohm linc.
The TZ40’s modulator works
class B. The speech equipment

' and modulator have their own

] power supplics.

: The first rack and panels
contain the 47 oscillator, 46
first buffer and two 40's sec-

; ond buffer, and two T20's in
: push-pull driver stage, with
their power  supplies.  The
second rack and panels contain
final amplifier and power sup-
ply, T55's in push-pull, running
250 to 300 watts input. The
third rack and panels contain
speech equipment. and TZ40's
modulator and their power supply. The
receiver is an MC-101X and Peak pre-
selector. Per cent of modulation checked
by  home-assembled oscilloscope.  Have
worked all districts in United States and
several in Canada.

M. E. Gross, M.D.,
Ladoga, Ind.

Note These Important Rules

The photos must be sharp and clear and pre-
ferably not less than 5” x 7”.

When you submit the photograph of your Ham
station, send along a brief description not longer
than 300 words, describing the general line-up of
the apparatus employed, the size, type and number
of tubes. the type of circuit used, name of commer-
cial transmitter—if not home-made, watts rating
of the station, whether for c.w. or phoune or both.
etc., also name of receiver.

State briefly the number of continents worked,
the total number of stations logged or contacted,
and any other features regarding the station which
you think will be of general interest to the reader.
Mention the type of aerial system used. especially
any unique or new features about it.

Important—Don’t forget to send along a good
photograph of yourself, if your likeness does not
already appear in the picture!

Note that you do not have to be a reader of
Rap1o & TEeLEVIsION in order to enter the contest.
Pack all photographs carefully and the description
had best be mailed in the same package with the
photos. The Editors will not be responsible for
photos lost in transit.

Do not send small, foggy-looking photos because
they cannot be reproduced properly in the maga-
zine. If the picture you have or may take of
your station is not thoroughly sharp and clear and
at least 5” x7”, it would be best to have a com-
mercial photographer take a picture of your station.
1f you cannot do this, you most probably have a
friend who owns a good camera and who can
arrange to take the photograph.

Address all photos and station descriptions to
Editor, Ham Station Trophy Coutest, ¢/o Rapio &
TeLEVISION, 99 Hudson Street, New York, N. Y.
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Practical Radio ldeas

Simple Code Recorder

® [ZVIERY now and then an amateur oper-

ator wishes to try his hand at recording
ridio code signals. The picture herewith
~hows one way of accomplishing this result.
The recording mechanism was made from
an old electric bell. In the original sugges-
ton, made by H. C. Reeves of Napier,
N. Z.. in the cAustralasian Radio 11 orld, a
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A pencil or fountain pen may be used to
record code signals.

~oft lead peneil was used as the recording
medium, the grade being either 213 or 3B.
A fountain pen has heen used by other ex-
perimenters,

As the resistance of the ordinary bell is
but a few ohms, it is best to rewind its mag-
nets with tine wire if the recorder is to be
operated directly from the receiving set, or
@ high resistance relay o1 1000 ohms or
more may be operated directly from the re-
ceiving set and the bell magnet recorder
connected to the local ternnnals of the more
sensitive relay. The paper tape should be
pulled past the peneil at an even rate by
clock-wurk or an electric motor with suid-
able gearmg.

Handy Testing Device
@ A SIMPLE trouble shooter and switch-
mg arrangement which 1 have been us-
ing for several years is very handy and easy
to operate. Only one pair of test prods is
needed for all tests, and one does not have
to he phigging them in and out all the time.
Through the use of three D.P.D.T. and
one S.P.D.T. woggle switches, as shown, it
is possible to make the following tests and

many others with the flip of a switch,
1. With all switches in the down posi-

PHONES
0.1-MF

N g _
b 4
a

o]

Different tests can be made simply by throw-
ing switches.
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Send in your favorite radio “idea.”
Photos are welcome, but pencil or pen
u{ul ink sketches will do. Just iwrite a
.fuuple but accurate description of the
idea and keep it within 300 twords.
All articles accepted will be paid for
at regular space rates. Address all
material to Editor, Practical Radio
Ideas, c/o Rapio & TELEVISION, 99
Hudson  Street, New York, N. Y.

tion. you have a contimiity tester or resist-
ance tester, using the meter.

2. By flipping the first switch on the right
up, you can use the 8 mf. for testing the
filter condensers in a radio power supply.

3. By flipping the second switcl from the
right up, you have the .1 mf. for testing by-
pass condensers in a radio,

4. By flipping the third switch up, you
have the use of a pair of phones which can
be used to check each circuit by itself,

5. The single-pole, double-throw switch
1s used for changing from crystal to con-
denser, depending on what circuits you are
working.

I have this whole arrangement mounted
on a 3”x8" panel; the switching arrange-
ment is original with me and I find it to be
more handy than the plug-in system.—
Joseph Hilhmann,

e - FLAG POLE
= HOLOERS 3 LENGTHS OF
Sy ALUMINUM
ST / TUBING =165 FT.
S

A 4Y2FT. Va4 0iA,
Bs 512 2" v,
C= 6

12°x 12% 1"
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3" 3" X 15 FT.

HIGH POLE
BICYCLE
CHAIN
7
FIXED SPROCKET
SUPPORT

BICYCLE o
W\s PROCKET /‘U
i TWISTED

LEADIN

0z
WHEEL NEAR WINDOW
. 7|

|

A bicycle chain rotates a "beam' nicely.

Bicycle Chain Rotates Beam

® THE accompanying sketch shows a sim-

ple method whereby a beam antenna can
be quickly rotated and placed in any desired
direction. Two bicycle sprocket wheels, to-
gether with the necessary length of bicycle
chain, serve to mechanically link the mast
supporting the beam and the control shaft.
Of course, it is best to have a rigid support
mounted at least one-third the way up the
heam mast, provided with a collar inside
which the mast can rotate; but a simpler
method, using 4 guy wires to anchor the
mast in position, may be used—G. T.
Barron.

“World Time’ Indicator
® REVOLVING or sliding rule com-
puters have been in use by radio fans
the world over, but the accompanying pic-
ture shows a very novel design which just
recently appeared in the French publication,
Le Haut-Parleur.

www americanradiohistorv com

By redrawing these dials larger a fine "time
chart" results.

As will be seen, the drawing of the vari-
ous continents on the revolving portion
makes it easy to rotate this dial to the
desired position, as the geographical position
you have in mind is right before you on
the chart. This chart should be redrawn to
a diameter of at least six inches. By putting
in the fractional divisions of the hours, the
device will prove most useful to cvery
short wave listener,

Easily-Made Key
® THE illustration shows one of the
simplest imaginable practice keys. It is
made from a piece of brass or other metal
bar, pivoted as shown in another piece of
brass bent to a U-shape. The contact screws
may be faced with bits of silver, or they
may be points obtained from an old bell.
The sliding balance weight at the rear of
the key cnables the operator to set this
weight at any desired point along the key
lever and anchor it in place by means of

the set-screw.—Shelly Presenty.

WEIGHT ~—. QEBIRADIO

Simple adjustable practice key.
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“"Tiny Tim" Receives 'Em Al

® HERE is a 2-tube receiver which can
be built in a cabinet measuring but
5” x 6” x 6” which will bring in world-wide
short-wave stations on a pair of headphones.
This clever little receiver, which was nick-
named “Tiny Tim” by its designer and
builder, Mr. J. Ferrier, can be built at a
very nominal cost. It can be operated on one
45 volt “B"” battery and one 1.5 volt “A”
battery, plus a small 3 volt “C” battery. Coil
data to cover the usual 20, 40 and 80 meter
bands is given herewith.
(All coils woinlmd on ¥ (liametLer forms)

Band 2

20 m. 12 t. No. 26 d.s.c. 13 t. No. 28 en.
40 m. 24 t. No. 28 en. 18 t. No. 30 d.s.c.
80 m. 46 t. No. 34 d.s.c. 30 t. No. 38 en.

m—meters wavelength.

American “ham” stations have been heard
in Australia on the 20-meter phone band.
and Mr. Ferrier states that this little set
has brought in short-wave stations in 29
countries on 20-meter phone.

(Continued on page 477)

This 2-tube battery receiver
makes a fine portable. Actual
tests gave headphone reception
across the Pacific. Set uses new
I.4 volt low drain tubes.
[ J

Left—Outside and inside views of receiver,
with coil-switching scheme.
[ ]
Below—W.iring diagram of 2-tube receiver,
showing regenerative detector and audio
amplifier.

CS5  .0t-MF

FUSE

Ve
R2, O.S-ME.GI
POTEN

= = CHAS5515 ==
GROUND

A FOUT-TUbQI’ FOI’ Learners

ith this kit, even the beginner can build a
4-tube receiver.

® THE receiver here described is an ex-

cellent model for anyone wishing to learn
the steps in building a set, and provides
instructive experience with R.F. stage
operation, detector operation, resistance
coupling and A.C.-D.C. line operation prin-
ciples, ganged tuning, by-passing, filtering.
shielding, etc. It is therefore to the student,
and to the hobbiest, in the intermediate
stages of training that the Lafayette kit
containing all parts for construction of this
little receiver has been dedicated. Not only
will it provide invaluable experience and
knowledge, but when completed will serve
as a highly practical midget receiver for
use at home. With this idea in mind a
walnut cabinet complete with speaker cut-
out and decorative grill has been made

»

for December, 1939

John T. Wilcox, W2CLS

available. This cabinet, shown i one ot the
accompanying photographs, is 10 inches
long, 85 inches high and 534 inches deep.

The circuit ecmployed is an up-to-the-
minute version of T.R.F. application, utiliz-
ing the most modern advances in the art of
broadcast receiver design. Basically it 1s
quite conventional in that it does not intro-
duce any trick circuits.

Four of the most modern tubes provide
one T.R.F. stage, detector, beam-power
output stage and the A.C.-D.C. power sup-
ply. The tuning elements of the R.F. and
detector stages are ganged for single dial
control, Gain is controlled hy a poten-
tiometer in the input circuit which simul-
taneously varies the amount of signal input
and the sensitivity (bias) of the R.F, stage
so that tremendously strong signals can
be handled without overloading.

Perhaps the most novel feature of this
little receiver is the selection of tubes so
that the total required filament voltage, with
all filainents connected in series, is just satis-
fied by normal line voltage without resort-
ing to the use of a line cord or other form
of series or shunt resistors. Thus the
12K7GT R.F. tulie and the 12J7GT detector
each requires 12 volts, the SOL6GT requires
50 volts and the 35Z4GT requires 35 volts

for filament supply. Connected in series the .

total requirement is 109 volts and satisfac-
tory operation is thercfore obtained directlv
from any 115-volt line, the tube design
being such that variations above or below

www americanradiohistorv com

the exact rated values resulting from high
or low line voltage, have little effect on
operation.

With one side of the line, one end of
the filament series, and all cathodes (di-
rectly or indirectly) “grounded”™ to the
chassis, it 1s apparent that a considerable
A.C. potential exists between the cathodes
and filaments of some of the tubes. To avoid
hum which might otherwisc result from
this condition, the filaments are arranged
in such a way that the tube cirenit which
is most susceptible to hum has its filament
connected to “ground” (where A.C. poten-
tial hetween cathode and filament is least),
and the least susceptible is connected at the
“high” end of the series of filaments, Thus,
in the circuit diagram it is seen that the
detector filament is “grounded.” Then in
order come the R.I. stage, output stage

(Continued on page 372)

Top view of receiver.
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Lett — Doublet
aerial erected at
. Monmouth Beach,
N. J,. where suc-
cessful television

reception with
S this set was ob-
tained over a dis-
tance of 35 miles.

<

>
The completed
3” CR tube

image receiver.

148
i} ' c’"l;.r -

To save tubes was one object of this design, using tuned
radio frequency instead of a superhet circuit. New multi-
vibrator sweep circuits save 3 tubes and simplify construc-

tion.

The

Good image reception was demonstrated 35 miles
away from the NBC transmitter in New York.

10-Tube "R & T Television

® 11

televisars

televiston recetver tllustrated is one orf the lowest cost
aneh G be turned out by the wmatenr, expert
menter or servicenan and vet produce satistactory and reliable
vesults, This tetevision attachment ¢an be made at a cost of ahout
FSA.00 (meluding 37 C-R tabe and 10 amplitier, oscillator, recutier
and detector tabesy

Choice of Pieture Tube: o deciding upon the picture size, the
" and 27 cathode-ray tuhes were considered, hut it wias decided
that the 37 tabe was the mimmom stze which wonld be tolerable

to the viewer. Fhe anthor has spent enongh hours viewing pro-

In the first model of the receiver a mirror was used to view the image
on the end of the vertical C-R tube.

crams on green-sereened tubes to be quite sure that nothing other
than w 2ohite screen will do. Accordingly the RCA Kinescope
906-P4 37 dia. tube was chosen as the picture tube and the re-
ceiver builr arevmd this tube.

Choice of Sweeps: In the technical bulletin which accompanies
the 900-P4 Kinescope there is given a circuit diagram of a syn-
chromzmg pulse wmpliner, followed by suitable sweep circuits
using type 884 Radiotrons as oscillators and type 6F6’s as ampli-
fiers. A power supply using two 81's is also shown, These circuits
are carcefully desiguned and very satisfactory, In the imterest of

The final design of the T.R.F. receiver has the C-R tube mounted
horizontally, as photo below shows.

RADIO & TELEVISION
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306-P4 WINESCOPE

6HE
DETECTOR &
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Wiring diagram of 10-tube Image Receiver: sound section not shown.

ecelver

maximum economy, however, the author experimented with various
other sweep circuits and power supplies. It was found that the
multivibrator type of sweep circuit using two 0F8-G’s as shown
in the circuit diagram gave very satisfactory results, and a power
supply using one 81 tube and using less filtering as shown was
found to operate satisfactorily. Three tubes are thus elimmated,
in the interests of economy, from the number required in this
portion of the circuit.

Kinescope Circuit Controls: Jf the constants given in the parts
list and the circuit shown here are followed carefully it will be

Ricardo Muniz, E.E.
Assoctate Member, A1EE.

(Instructor of Applied Electricity at the Brooklyn Technical High School:
Operator at WNYE, the Board of Education Station, on 41.1 mc.)

Assisted by Jerrier Haddad

found that the aspect ratio is correct and that the vertical and
horizontal oscillator frequencies can be brought into syvnchronism
with the transmitter by using the controls provided. It will als
be found that the range of the vertical and horizontal “centering”
controls is ample. The chokes shown are essential to preserve
lincarity of the sweeps and thus prevent compression of the picture
at any of its edges. i for any reason it is desired to change the
sweep frequency beyond the range of the controls provided, alter
the values of C32 and/or C35. To adjust the aspect ratio, alter
(Contineed on page 475)

Photo at left, below, shows another top view with C-R tube removed. Right—A bottom shot.

for December, 1939
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Top view of Scope—it has features of big Scopes.

Below—Diagram of Oscilloscope, using 2” dia. Cathode Ray tube.
v

A Versatile

Osci”oscope

Uses 2 C-R Tube
Herman Yellin, W2AJL

The features usually found in much larger 'Scopes

are incorporated in this low-priced job. Amplifier

and power-supplies are built in. How to use it for
television reception will be described later.

® MOST serious radio enthusiasts have, at some time or other

experienced the need for an oscilloscope. Capable of measuring
and picturing many different types of wave shapes both of a re-
current and transitory type, its many advantages and capabilities
are too numerous to mention.

For average use, a cathode ray tube having a diameter of two
inches s jyst about the right size. It furnishes a large enough
image for all practical purposes without the disadvantages of the
complicated high voltage power supply required by the larger tubes.

Although the cathode ray tube can be used by itself without any
auxtliary equipment, it is advantageous to have certain of its
adjuncts built into the oscilloscope in order to facilitate the ready
application of the scope to different problems.

Single Stage Amplifier Desirable
The deflection sensitivity of the type 902 C-R tuhe is approxi-
(Continted on page 479)
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Forty Years of Radio

Lee de Forest, 0.
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Here's YOUR Practical

TRAINING for RADI

Allin ONE Handy Volume!

Every phase of Radio, Electricity, Television,
Sound and Cathode-Ray Tubes made crystal-
clear by A. A. Ghirardi in his fascinating,
readable style, Never before has profit-

able radio study been made so easy.

Is this the COMPLETE
1-Volume Training Course
You've Wanted?

d no | r be h

a hum
e Vo
iack the background Ior ihe good
position just ahead! Here, In &

—and more. Here are the essentials de
manded of every radio technician by
modern broadcast stations, radio service
organizations, manufacturers, sound-film
studios, etc. Never before has profitable
radio study been such a delightful

astime!

The Opportunity of a Lifetime

Ghirardi's Radio Physics Course is as easy
to read as your daily newspaper. A few min-
utea a day spent with this amazing volume
will quickly transform you into a well-trained
radio man. Prepare yourself for advancement,
more money, a congenial occupation, a satisfy-
ing profession and the respect of your friends
by this simple means which is sheer pleasure,
more fun than ball games or movies,

SHORT-CUT COURSE OF SELF-INSTRUCTION
Prepared by That World-Famous Authority
ALFRED A, GHIRARDI

Radio Physice Course in a miracle of condensation.

Thirty-aix volumes packed into 972 pages, complete
with review quesiions for self-study. 538 heipful
charts, photos,

itlustrations, with schemstic di. ms,

ete. Nover hLefore have the baslec facts about S B
and Minic been so clearly and usefully
Never imfare have the fun ntal prineiples

nd eo practical

RADIO, ELECTRICITY and SOUND
Complete Plus Many Other Valuable Spe-
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Chapter-Sections, 508 Schematic Diagrams, {
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So Easy
It’s Amazing!
The whole science

of Radio unrolls be-
fore you, from ele-

onty
$4 00

mentary theory
right up through the latest developments
and applications, in word pictures and
graphic diagrams so vivid you cannot
ever forget them. The intricacies of
Cathode-Ray Tubes and Photoelectric
Cells are explained away so simply you
will wonder how they could ever puzzle
you. The facts about Public Address Sys-
tems, Sound Motion Pictures, Phono-
graph Pickups become tools in your
hands, tools with which to work in build-
ing your future in the coming specialized
profession of Sound Engineering.

Learn Television, Too!

The story of Television becomes a living
drama, with its technical problems eo clearly
set forth you will underatand them better than
do many of the “old-timers.”

Testing and Servicing: Automobile and
Aircraft Radio: Short-Wave Reception: and
invaluable Charts and Tables complete this
huge, comprehensive Radio Course, making it
the greatest bargain in radio education of all
time! That's why it's used and praised by
more radio schoola and students than any
other radio book in the world. It's complete!
It's concise! It's easy! It's authoritative!

USE IT pays—OUR RISK!

inur first Radio lessons and check urself on the
nowledge you main., Keep and read the book five
Aays—then decide tf you wish to own it at the amaz-.
in® price of only $4. postage prepaid.

Money-Back Guarantee — ACT NOW!

tf after reading and examining RNadio Physics
Course, you are not thoroughly satisfied in every way
return the book In good condition within the five-day
trial period. and every penny of your money will be
immediately refunded. You see you cannot losel 8o
send the coupon without delay. This is the grestest
ered you for a_complete radio

education at this astounding price. You couldn't do
ere. ‘t pass up your one big chance

to met inside ‘‘the profession with a future.’® It alt

velow. FILL

[ = = MAIL COUPON TODAY= ==
I }

RADIO & TECHNICAL PUBL. CO.. Books
Shipped Post-
paid Anywhere!

(] Pnclosed find &84 for my copy of Ghirardl’s l
TRADIO PHYRICS COURSE,”' with your 5-day
money-haek gusrantee.
NAME

ADDRESS

CITY STATH

] Mease gend me free descriptive literature about
“RADIO PHYSICS COURSE"
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An Economical

100 Watt Xmitter

for

Junior HAMS

W. J. Hoffert, W5SHVB

This transmitter is a dandy for new Hams—
low in cost and simple to build. It uses six
6L6 tubes for oscillator and final stages, with
push-pull line-up to provide greater power.
Multi-band operation is provided. The adjust-
ment of the transmitter is described.

@ A COMMON need among amateurs is a good transmitter at low
cost. There are plenty of commercial jobs that are really good
and almost an infinite number of plans and circuits for the builder
to choose irom, hut most of these include costly features which
do not add to power output or quality of signal.
The amateur oi limited means needs a transmitter with these
features: (1) Sufficient power for satisfactory operation; (2)

Diagram of Mr. Hoffert's transmitter.
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Front, rear and bottom views of the 100-watt transmitter.

Low cost for transmitter and power supply; (3) Good signal;
(4) Mechanical and electrical simplicity; (5) Stability ; (6)
Portability ; (7) Multi-band operation; (8) Efficiency.

The transmitter to he described was designed to include thesc
features.

To meet the first requircment it was considered necessary to
have at least 100 watts output, which most hams seem to agree
is sufficient to afford consistent and satisfactory contacts.

The second requirement was met without sacrificing any of the
others, by taking full advantage of available tubes and component
parts and by careful electrical and mechanical design. All refine-
mants which would not contribute to efficient operation were
omitted, but none of the really necessary features were slighted.
That the remaining requirements were fulfilled will be evident
anter a study of the circuit and mechanical layout. .

6L6 Tubes Used for Oscillator and Final

In designing the transmitter, the final stage was considered first,
the object being to select a circuit and tube combination which
would provide the required output for the least investment in
transmitter and power supply parts. Four 6L6s in parallel push-
pull were selected because they are capable of 125 watts output
with a tube cost of about $5.00. Also, 6L6s do not require a high
voltage, thus effecting a further saving in the cost of the power
supply.

Since 6L.6s were to be used in the final it seemed logical to use
the same type of tube for the oscillator. After experimentation
with 14 different combinations of oscillator circuits and tubes, an
oscillator with two 6L6s in push-pull was selected because of the
reliability, stability, and electrical and mechanical symmetry pos-
sible with a push-pull oscillator and final.

A keying and biasing system was chosen which affords break-in
operation, prevents high voltage across the key, and protects the
final from excessive plate and screen dissipation when the key is up.

Multi-band operation is accomplished by using plug-in coils
and a separate crystal for each frequency. In all cases, the final
is operated at the crystal frequency. This scheme was found to
be the most economical. A set of coils and crystals for each of
the common CW bands, 80, 40, and 20 meters, cost much less
than would doubling and band-switcling circuits for the same
frequencies. Since there are only two stages, the transmitter can
be put on any of these three bands very easily.

(Continued on page 482)
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What Do YOU Think?

A SWL Voice from England!
Editor,

1 have been a listener for 2 years and in
that time my brother and I have heard 110
countriés on phone with 56 of them QSL’'d.
Among our best cards are: OQS5ZZ,
CR7BH, XZ2DY, JDY, KZRM, KA1BH,
VK2DI-ME-NQ-NS & 4JP. Mine include:
VQ2CM, ZE1JA, XZ2EZ-JB, VS7RA-RF,
VU2FQ-JG-LJ, KAIME, VESAHU
(N.W.T.), VK3ED-4PF- 6MW, K60]J1-
OQE & ZL4GM. The receiver is a 6 tube
S.H. and the antenna is a 60 foot dipole.

We are not allowed to send photos to
neutral countries, so I have enclosed a card.
I will exchange 100% with SWL's any-
where.

I have just bought September Rapio &
TELEvVISION, the world's best radio maga-
zine. Joe Miller’s column is my favorite,
and your World Short IWawve Station list is
invaluable when listening throughout these
dreary black-out nights.

I will be pleased to exchange cards, lists
of QSL’s received, heard, etc.

Wishing your magazine and all con-
cerned the very best of luck and 73.

Ray SmarLn, BSWL 1179,
24 The Paddocks,
Wembley Park,
Middx., England.

Sept. 12th, 1939.

An Echo from Switzerland
Editor,

I have already started work on the con-
verter recently described in R. & T. I am
very much interested in the Ham section
of your magazine, as it is of great value
to me.

I should like to say a word on the fear-
ful massacre of spelling one sees on many
Vert’'s and SWL cards. Why one can’t
use orthodox spelling certainly beats me.
Abbreviations such as QRT, QSL, QSBX,
ctc.,, are perfectly all right, but ones like
, U, Ur, Mni, etc., are dreadful. I do not
for one instant suppose that I can do any-
thing about it, but most of my f{riends
agree with me; it really doesn’t take any
longer to write.

I was interested in Ian Porter’s letter in
which he says that SWL cards cost him
$4.00. Here I have to pay $5.00 per 200.

I have had very good luck with the Ham
bands over here. I have VAC and 54
countries in 3 months. My log-book totals
up 473 stations. I have sent cards to about
150, and I have already received 80 veris.
I am hardly troubled by QRM except by
the vacuum cleaner and -the electric heating.
I will gladly exchange cards with anybody.

Wishing your fine magazine best of luck.

R. R. LONGYEAR,
Les Chatillons,
Genthod,

Geneva, Switzerland.

for December, 1939
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This ““Ham’’ Will Answer Alt CWL
Cards

Editor,

I have just read a letter by Allan Mur-
phy concerning reports for CW hams. I
heartily agree with Mr. Murphy and wish
to be one of the first to volunteer to answer
all CWL cards that check with my log
book. Besides getting more cards on the
CW bands, there are a lot more DX sta-
tions to be found there. Whenever I have
sent cards to CW hams, I received about
90% results. My own “rig” is on 14380,
14320, and the corresponding frequencies on
7 mc. amateur band. [ wish to thank Mr.
Murphy for his idea and give him my 73
(best regards) and best luck when he takes

his exam.
GirserT B. DEVvEY, WSRTU,
1305 Greensburg Ave.,
East McKeesport, Penna.
(Continued on page 467
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.iACKSON BLVD

#7J7)  THE CATALOG WITH EVERYTHING IN RADIO!

New Knight sets for every pur-
pose, 4 to 12 tubes, newest fea.
tures, *Air Magnet”’, Gemloid
Dials, etc.—latest portables,
{-tube electric phonographs, 3,
7, 11-tube phono-radios, com-
plete phiono accessories,—all sen-
sational values!

e

Now, ‘" Economy', ‘‘Standard’’
and ‘‘De luxe’’ lines—I4 new
systems, 6 to 70 watts, new
beauty, utility and performance!
—new “‘mikes’’, latest recording
oequipment, all at lowest prices.
Investigate ALLIED's New low-
cost Time Payment Plan!

Most complete amateur
in all radio!—all latest re-
ceivers, Skyrider ‘‘Deflant’’, etc.,
Rotary Beam, Television equip-
ment, all standard lines at low-
est prices—and a New lower-
cost Time Payment Plan}

listing

15,000 Radlo Items with parts for every purpose,
tubes for all radlos, latest books, toois, etc., at
lowest prices! Complets Test Equipment. Rider
Voltohmyst, ete. Dozens of new kits. diagrams and
projects! Free Parts Lists.

Special 8-page section of the country's biggest
radio bargains! Smashing values in BRAND NEW
standard radio parts, cabinets, headphones, and
m||scellaneous accessories, Don't miss these super-
values!

Thousands of radiomen find ALLIED's 204 pagas
radio catalog the answer to the problem of ‘‘where
to buy at lowest cost.” For, whatever you need is
always in ALLIED’s catalog at lowest prices! Get
your FREE copy TODAY!

'------------——----—---—
i ALLIED Radio Corporation
: Dept. 3-M=0, 833 W, Jackson Bivd.
g Chicago, lllinois
f RUSH me your FREF 204i-page Radio
: Catalog.
: Name swv i tpditwiaianibaiaaindbiannnsss
[}
g AddreRs sl s Dalmisese die e aas
l

Cityn & orwde s bd bal eI State ..........

(NICACO

THE BUD “XT 250"
25-WATT TRANSMITTER

® Ideal for the newcomer @ 10-160
meter operation ® Easily assembled and
wired @ Complete kit of parts including
cabinet, chassis, wire, hardware, etc.,
only $19.20 Net.

Write for BUD Catalog RT-129
giving complete information

BUD RADIO, INC.

5205 Cedar Ave. Cleveland, Ohio

208
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A Versatile
e ‘

Osci”oscope =
Uses 2 C-R Tube
Herman Yellin, W2AJL

The features usually found in much larger 'Scopes

are incorporated in this low-priced job. Amplifier

and power-supplies are built in. How to use it for
television reception will be described later.

® MOST serious radio enthusiasts have, at some time or other,

experienced the need for an oscilloscope. Capable of measuring
and picturing many different types of wave shapes hoth of a re-
current and transitory type, its many advantages and capabilities
are too numerous to Ill(’ntion.

For average use, a cathode ray tube having a diameter of two
inches is jyst about the right size. It furnishes a large enough
image for all practical purposes without the disadvantages of the
complicated high voltage power supply required by the larger tubes.

Although the cathode ray tube can be used by itself without any
auxiliary equipment, it is advantageous to have certain of its
adjuncts built into the oscilloscope in order to facilitate the ready
application of the scope to different problems.

D e T —

Single Stage Amplifier Desirable
The deflection sensitivity of the type 902 C-R tube is approxi-
(Continued on page 479)

Top view of Scope—it has features of big Scopes.

Below—Diagram of Oscilloscope, using 2 dia. Cathode Ray tube.
v
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Forty Years of Radio
Lee de Forest, Ph.D.
(Continued from page 451)

friend and foe alike—which today brings dircctly
to every thinking person an intimate realization
of this unbelievable and monstrous thing which
is engulfing our civilization,

And now once again as historian: As I try to
comprehend the incomprehensible magnitude of the
radio industry—in long distance communications,
over land and sea, in aviation, for signalling and
for safety in flight and landing, in a hundred novel
applications in industry, constantly multiplying,
and in broadcasting -count the many tens of thou-
sands to whom 1t has given new ecmployment
(directly and indirectly); consider the thousands
of millions of dollars which the varied radio and
tube industries have earned in the past twenty
years—my memory harks back to the time when 1
strove vainly to intcrest a few wealthy college
classmates in financing the development of that
industry’s first beginnings!

But, loving music as 1 did, T was impelled and
compelled, in my early work in radio, to devote
my efforts ceaselessly to the widest dissemination
of music. That motive more than any other in-
spired my efforts from 1907 onward to develop the
radio broadcast, a task which fascinated me for
fifteen years. The results today achieved in bringing
to untold millions all the rich treasures of music,
of voice and instrument, are to me a reward more
meaningful, niore satistlying. more intimately my
own, than all wealth.

When one scriously considers the human side
of this broadcasting idea and its possibilities, he
must admit that it possesses potentialities for uni-
versal education, which can be compared only to
that brought through the past five centuries by
the art of printing. Only this new revolution will
grow to maturity mn another decade instead of 500
years—a graphic commentary on the acceleration
of man’s present progress.

And radio is bhaving a marvelous influence on
the youth of this country. An editor of a techni-
cal publication who answers thousands of replies
yearly told me recently that the intelligence shown
in the inquiries from young men today had
demonstrated an almost unbelievable advance when
compared with that of letters sent to him a
few years ago. The circulation of scientific maga-
zines is growing at an enormous rate, and general
interest in science is developing tremendously in
this country. The chief reason for this astonishing
awakening can be quite definitely credited to radio.

It is a favorite prediction of mine that radio
will make an electrical nation out of the United
States, that it is bound to exercise a profound in-
fluence in keeping us the leading nation of the
world. The benefits of radio will spread into count-
less fields of human endeavor; they will radiate to
a degree which our imagination can scarcely
glimpse.

And soon, all in good time, mingled with the
present sounds of sweet music and their voices,
we shall see, emerging from the void of night,
from the empty air (or perhaps from the end of
a small copper tube) the beautiful faces of those
who distantr' sing, smiling down upon us from
large white screens within our homes.

And interesting world events, scenes multi-
plied a million times—so that populations in dis-
tant cities may behold as they transpire—all such
promises shall be realized.

And beyond all these what other marvels, yet
undreamed?

Who can say what the future of this Science of
the Radio and the Electron will not unfold?

Present Conditions of European
Amateurs

® FROM our Official Listening Post Observer

in France, we have learned that the following
restrictions have been placed on amateur radio.
This is as of September 24.

France: All French amateurs received a letter
from the Government notifying them that all of
their licenses are suspended for the duration of
the present war. The transmitters are to be ‘“‘dis-
armed,” with tubes, coils, etc., removed. The power
supplies shall also be disconnected from the trans-
mitter and from the power lines. The transmitting
antennas shall be taken down.

England: All licenses are removed, not sus-
pended as in the case of France. This includes all
stations, even to the private broadcast stations,
leaving just one station to serve the British
public. This is being operated under the call
“London W1.”

Others: Amateurs in many other countries have
also been removed or snspended from the air.
Among these are Poland, Sweden, Latvia, Estonia,
Bourmanca, . Italy, Germany, Jugoslavie and
Russia.

Our observer reports that the “hams” in
Portugal, Norway, Greece and perhaps Eire, will
be left on -the-air. :

Outside Europe, all French colonies have been
ordered off the air. These are Algeria, Morocco.
Tunisia, French West Africa, Madagascar, Re-

(Continued on page 496)
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—— 36 VYolumes in 1

Here's YOUR Practical

TRAINING

Allin ONE Handy Volume!

Every phase of Radio, Electricity, Television,
Sound and Cathode-Ray Tubes made erystal-
clear by A. A, Ghirardi in his fascinating,
readable style. Never before has profit-

able radio study been made so easy.

Is this the COMPLETE
1-Volume Training Course

You've Wanted?

YOU need no longer be held
back from a radio carcer be-
cause you could not spend the
time or money to take a course
in radio and electricity. You
need not stay back in a hum-
drum boresome job because you
lack the background for the good
position just ahead! Here, in a
single volume, is all you missed
—and more. Here are the essentials de-
manded of every radio technician by
modern broadcast stations, radio service
organizations, manufacturers, sound-film
studios, etc. Never before has profitable
radio study been such a delightful
pastime!

The Opportunity of a Lifetime

Ghirardi’'s Radio Physics Course is as casy
to read as your daily newspaper. A few min-
utes a day spent with this amazing volume
will quickly transform you into a well-trained
radio man. Prepare yourself for advancement,
more money, a congenial occupation, a satisfy-
ing profession and the respect of your friends
by this simple means which ias sheer pleasure,
more fun than ball games or movies,

SHORT-CUT COURSE OF SELF-INSTRUCTION
Prepated by That World-Famous Authority
ALFRED A. GHIRARDI

Radio Physics Course is a miracle of condensatlon.

hirty-six volumes packed into 972 pages, complete
wi review questions for self-study. 508 heipful
tllustrations, with schematic dlagrams, charts, photos,
ete. Never before have the basic facts about
Speech and Music been so clesrly and usefully p
sented. Never before have the damental principlea
of Electriclty been so casy to master and so practical
to use. No knowledge of mathematics is required, hor
does It matter whether or_not you have had any pre.
vicus electrical training. This great book was written
especlally to teach you radio in your own home.

RADIO, ELECTRICITY and SOUND
Complete Plus Many Other Valuable Spe-
cial Features are covered in these 36 big
Chapter-Sections. 508 Schematic Diagrams, I
Charts and Photos. 856 Review Questiona.

1. Radio Broadcasting 19. Con:tmcﬂonv Foa-

System. tures of acuum
2. Sound. Speech and Tubea.

Music as Related to 20. Vacuum Tube ODe-

Broadcasting. tector and Ampli-
3. Electron Theory, fier Action

£lectric Current. 21, Radio Frequency
4. Electrical Units, Amplification. |
Ohm's Law, Re- 22. Superheterodyne Re-
sistance. . ceivers.
S, Electrical Circuits, 23. Dr_:!gn of R.F. Am.
3

Batteries. rs and Tuning
8. Magnetism, Coils. L
7. Electromagnetism, 24. Audio Amplitication.
8. Electromagnetic In. 25. Loud Sopeakers.
| duction. 26. Battery Operated
9. Inductance and In- Receivers. ‘

ductors. 27. Power Supnly Units.

i 10. Capacitance and 28. Electric Receivers.

Condensers. 29. Automobile and

11. Alternating Current Aircraft Receivers.

Circuits. 30. Phonograph Pickups

12. Electric Filters. and Sound Amplifi-
13, Electrical Measur- er Systems.

ing Instruments. 31. ts,hort Wave Recep-
il a- ion.
14. 5;:::;::’:‘“""“: R 32, Vacuum Tube Ap-

plications and Pho-

1S. Radio Transmission. toelectric Cells.

the Broadcasting 33 Television.
System. . 34. Antennas and
The Receiving Sta. Grounds.
tion, Detection with 35 Testing and Serv-
17 tél"yshh& Study of igina. i
. Elementary Stu . S ] .
the Vacuum Tube. e Q:.:_»':d LD LA
18. Vacuum Tube Char- Appendixes (Charts,
acteristics. Tables.)

972 Pages —___
Get Started - RUSH COUPON NOW!

16
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for RADIO

So Easy
1t’s Amazing!
The whole science

onty
00

gf Radio uFrolls be- m
ore you, from ele- v
mentary theory FPoyments

right up through the latest developments
and applications, in word pictures and
graphic diagrams so vivid you cannot
ever forget them. The intricacies of
Cathode-Ray Tubes and Photoelectric
Cells are explained away so simply you
will wonder how they could ever puzzle
you. The facts about Public Address Sys-
tems, Sound Motion Pictures, Phono-
graph Pickups become tools in your
hands, tools with which to work in build-
ing your future in the coming specialized
profession of Sound Engineering.

Learn Television, Too!

The story of Television becomes a living
drama, with its technical problems so clearly
set forth you will understand them better than
do many of the ‘‘old-timers.”

Testing and Servicing: Automobile and
Aireraft Radio; Short-Wave Reception; and
invaluable Charts and Tables complete this
huge, comprehensive Radio Course, muking it
the ¥reatest bargsin in radio education of all
time! That's why it's used and praised by
more radio schools and students than any
other radio book in the world. It's complete!
It's concise! It's easy! It's suthoritative!

USE IT pavys—OQUR RISK!

Wo want you to sce this book. We want you to
udge for yourself, in your own home and at your
eisuro. just how much it can mean to you. Fill out
the coupon below and mall It at once. Ghirardl's
Radio Physics Course will be sent yYou by return mall.
Fxamine the fine binding. the large. clear type: tako
{our first Radlo lcsasons and check yourself on the
nowiedge you gain. Keep and read the book five
days—then decide if you wish to own It at the amas-
ing price of only 84, postage prepald.

Money-Back Guarantee — ACT NOW!

It after rcading and examining Radio Physice
Course, you are not thoroughly satisfled in every way
return the book in good condition within the five-day
trial period. and every penny of your money will be
immediately refunded. You see You cannot lose!l 8o
send the coupon without delay. This Is the greatest
opportunity eover offered you for a_complete radio
education at this astounding price. You couldn’t do
better anywhere. Don’t pass up your onv big chance
to get inside ‘'the Drofession with a future.’’ Tt all
depends on what you do about that little coupon
below. FILL IT OUT! MAIL IT, AT ONCE!

RADIO & TECHNICAL PUBL. COD.. Books
45 Astor Plare, New York. Shipped Post-
Dept. R&T-129 paid Anywhere!

[J Fnclosed find $4 for my copy of Ghirardl’'s I
TRADIO PHYSICS (COURSE.”" with your 5-dsy
money-back guarantee.

ADDRESS

(5 O 5 8Ea060a000660

O Please send mo free descriptive literature about
| “RADIO PHYSBI(S COURSE "
=y 3 2 § B A QA B Q} |
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- - OUPON TODAY= =
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Kinks

Each month the Editor will award a 2 years’ subscription for the best kink
submitted. All other kinks published will be awarded eight months’ sub-
scriptions to RADIO & TELEVISION. Read these kinks; they will be of
real use to you, besides indicating what is wanted. Send a typewritten
or ink description with sketch of your favorite to the Kink Editor

Automatic Code Machine

First Prize Winner

[T you have a phono motor,
vou can eastly convert it into a
nuichine for automatically trans-
mitting code for practice pur-
poses. The  aceompanying  di-
cgram shows how this is done.
I'he motor, with the turntable
removed, 15 mounted in a con-
venient box just large enough to
house 1t, together with an oscil-
lator or buzzer. An old type-
writer spool is placed on the
tarntable shaft o act oas take

MOTOR DRIVEN
SPOOL TAPE

30 TuBe

A ™~ —>
£

t( |

fl"l | 4 CONTaCT

©

A .y '..' o

£

CHONES =2 )

HOME t1ADE TAPE
CUT FROM PAPER

\ /'§§ s34 e
) £ /

up, and a free pulley is pro-
vided to serve as one contact.
while an arm is mounted nearby
to serve as the other. The tapes
are home-made, being cut from
paper with & razor blade and
wound on old discarded type-
writer ribbon  spools each of
which will hold about 20 to 30
sentences. The detail of the con-
tacts 1s not critical so long as
the arm is rounded in order to
avold tearing the paper—.-1 .
Jones.

o

—rTO
Tk OSCILLATOR

TYPE WRITER i
RIBBON REEL

Tuning Semi-KFixed
Condensers

When you want to tune a mica
antenna - coupling  condenser
irom the front of the panel, just
colder a shaft onto the set-screw
on the condenser. Then it can
be mounted on the panel, a knob
put on the shaft and you are all
ready to go. As the difference
between prices of mica and air-
tuned condensers is quite great,
this is a good kink for the ex
perimenter who camot afford to
spend much ' money.—Jefferson
Royce.

ANTENNA CONDENSER, PaNEL

N ’/ -

| |q i
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I
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[ |
I 1 e
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Radio Time Switeh

A switch to turn your radio
on at a predetermined hour can
casily be made from an old
rheostat and an alarm clock. Re-

466

move the resistance wire from
the rheostat and rewind it with
heavy bare copper wire, as illus:
trated, Then file a slot in the
end of the <haft to receive the

BRACKET WIRE
g J
—
5 y

SHAET FROM
"ALARM T COUP-
LED TO SWITCH

-
= =
TO RADIO OR
W OTHER ELECTRICAL
DEVICE

key of the alarm wind in the
clock. Mount the rheostat in
such a way that when the alarm
goes off, it will turn the shait
of the rheostat.

There are two holes for pegs
on the back of the rheostat, and
if a peg is placed in the hole
marked “oN,” the clock will turn
the radio set or other device on
when the alarm sounds. If the
peg is placed on the hole
marked “orr,” the rheostat will
revolve until the arm is free
from the wire and the set will
be turned off.—John C. Larson.

Commercial Type Coil

My receiver is a little 4-tube
affair using plug-in coils and,
while winding a set of them, I
found that 1 did not have a
form big enough for the broad-
cast band. So I took an old tube
hase and a dowel type antenna
cuil from the junk box. I broke
the sides of the tube base off
until it was flat and then drilled
@ 18" hole in the middle of the
tube base hottom. [ then got a

RETAIN
THIS SECTION

ORILL HOLE FOR
SCREW, TO HOLD
DOwEL

bolt that would fit the threads
of the coil form and mounted
it with the plate coil going to
the plate and one of the filament
prongs, the secondary going to
the grid and the other filament
prong of the tube base—
Howard Young.

Beat Note On Super

Here is a kink for ohtaining a
heat note on a superhet to aid in
recetving code signals. This is
accomphished at no expense and
little or no effort, simply by con-
necting one end of about No. 24
D.C.C. wire to the control grid
of the LF. tube at the cap and
pushing the other end down in-
side the output LF. transiormer
until regeneration is obtained.
The wire should be adjusted so
as to obtain regeneration with-
out motorboating. This connec-
tion can only he used when re-
ceiving code. When wanting to
hear phone stations, simply pull
the wire out of the I.F. trans-
former, as it can be eaxily re-
placed. Tone of signal is varied
by turning main tuning conden-
ser across code signal till it gives

=" THIS WIRE
ADDED.

.
J 1rour-
- PUT TRANS

desired tone. A regeneration
control could be incorporated in
the cathode circuit if desired.—
Robert E. Lloyd.
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Time Delay Relay

So that the plate voltage will
automatically turn on some time
after the filament voltage has

F~ ConTacTs

P ResisTance
s cor 8I-METAL
| === THERMOSTAT

C
iN SERIES
WITH PRIMARY

70 FiL
TRANSFORMER
SECONDARY 8

heen applied, the device shown
in the accompanying sketch was
built. Parts required are a ten-
cent store thermometer of the
bi-metal type, a two-inch length
of resistance wire, such as sold
in the same store for use in elec-
tric toasters, a standoff insu-
lator, and a pair of silver con-
tacts.

When the line switch of the
set 1s turned on, the heater ele-
ment connected across a winding
of the filament transformer be-
comes warni, causmg the arm of
the thermometer to move until
the contact in serics with plate
transformer is closed. This turns
on the plate voltage. Of course,
it is necessary to use separatc
filament and plate transformers
in this particular system. The
arm of the standoff insulator
may be adjusted to afford any
degree of time delay.—Bill
Curran.

Pilot Light Adapter

Here is a novel way to con-
nect a pilot lamp or dial elimina-
tor to the tilament supply. Ob-

e EYELET
E
SOCKET J e

CT/16“|NSULA1|0N

.

ADAPTER e

UNIT I TO PILOT
I LIGHT
FILAMENT Ty
PINS

tain a sheet of insulating mate-
rial about 2” square, drill two
14" holes so that the filament
pins of the tube will slide into
them. Cut the material to form a
half moon, then pin two lugs
over the holes with brass eye-
lets. This simple adapter may
then be placed between the tube
and the socket and can be uscd
to supply a pilot bulb flashlight
when inspecting the wiring of
the set.—Lian O’Keeffe.

RADIO & TELEVISION
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Proud of His V.A.C. Certificate

Editor,

Herewith a photo of my “listening post.”
I use a Hallicrafter Sky Champion receiver
and have verified 30 countries and all con-
tinents, as you can see by the handsome
V.A.C. certificates (awarded me by R&ET)
on the wall of which I am very proud. I

Lt
Doug White in his listening den.

have only been reading R&T for a few
months and sure think it is the best Radio
Magazine. I enjoy “On The Ham Bands”
and “Let’s Listen In” best; especially the
QSL cards which are reproduced. I would
be pleased to answer all SWL cards and
will swap shack photos 100%.

Douc WHITE, 6513-18 N. E.,

Seattle, Wash.

We Helped Him Learn Trade
Editor,

I have been reading Rapio & TELEvVISION
magazine for a year now, and I enjoy every
bit of it. The “Let’s Listen In” department
is fine; as a matter of fact I have found all
of the magazine interesting, and it has
helped me a lot in learning the radio serv-
icing trade.

I have built a few of the sets from your
magazine, and 1 had excellent resulfs with
all of them. I had such good results with
the Two-tube Doerle receiver that I thought
1 would pass it on to you. Here are the
countries I tuned in on the loud-speaker:
England, Mexico, Central and South Ameri-
ca, Cuba, Canada, and the United States.
These were all short-wave broadcasting sta-
tions. I also had good luck with the amateur
SW bands. The set was changed slightly; I
use a 57 as an electron-coupled detector
and a 2A5 in Class A for the output.

I would like very much to see more sets
like the S.W.&T. Communications Receiv-
er, designed by Mr. Shuart and described in
the August 1937 issue.

Wishing the “gang” and the editors of
Rapio & TELEvIsSION best of 73.

Ernest W. Laxg,
438 23rd South,
Seattle, Washington

Likes the 1- and 2-Tube Receiver
Circuits '
Editor,

I wish to compliment you on your fine
work done on the September issue, Boy,
when I saw those swell 1- and 2-tube re-
ceiving set circuits was I glad! I think that
more of these kinds of circuits will help you
win more friends, besides the many you
already have,

DoxaLp NELsoxN, 138 Johnson Ave.,
Dumont, N. J.
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ﬁfSUPER

PRO

FULL

RAleer_ %CZ[W@”
i HIGH
(Jffg’g‘d zf‘frmlzun{'

HIGH SENSITIVITY in a communications receiver is only
usable when the proper degree of selectivity is also available.
If selectivity is not sufficient, no amount of sensitivity will permit
satisfactory reception. Here, the new Series 200 “Super-Pro” stands
supreme. The extremely high sensitivity available in the “Super-
Pro” is always usable because of the continuously variable selectiv-
ity characteristics. The I.F. band width control varies the selec-
tivity from approximately 3 kc. to 16 ke.; in addition to this feature,
the variable selectivity crystal filter permits the selectivity to be
varied from 24 ke. down to better than 100 cycles. The operator
can adjust the selectivity of the new “Super-Pro” to a point where
interference is reduced sufficiently to permit reception of the
desired signal. This optimum point of selectivity permits the
greatest possible fidelity without interference. The selectivity of
the L.F. amplifier in the new “Super-Pro” is varied by mechanically
changing the coupling between the primary and secondary of the
I.F. transformers. This method provides a smooth control of
selectivity.

. PHABING:

In addition to the above features, the operator of a “Super-Pro”
has available such other refinements as: noise limiter; continuous
band spread; an AVC system designed for greatest effectiveness; a
new adjustable “S-Meter”; two stages of tuned radio frequency
amplification which practically eliminate images, and many others.
If you want the best, get a “Super-Pro”.

WRITE FOR FOLDER RT-12 e
424-438 WEST 33 STREET, NEW YORK CITY

Canadian Office: 41 West Ave., No. Hamilton, Ont.

BE SURE TO SEE PAGES 486 and 490
for Special Subscription Offers!

| is a good Headset
guaranteed to satisfy
you. For sensitivity,
clarity of tone, depen-
dable performance,use
a Cannon-Ball Head-
set. Folder T-12 illus-

poht ot
ast fatt a
a1e

e
Scientifically
Built

Heavy bar mag: trates complete line.
g%:segtg:i}-y er‘;}: Write
ciency.
C. F. CANNON COMPANY
SPRINGWATER, N. Y.

SOLAR MFG. CORP. Bayonne, N. J.
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Wireless Record Players

? Smce wireless record players were recently annownced, could
vou print a diagram or two of any makes of wircless players that
may be constructed by the average radio experimenter? 1 am
informed that they are not very difficult to build—J. K. Morehouse,
Schtenectady, N. Y.

A, The two diagrams shown herewith illustrate two different
types of wircless record players. One is the Knight and the other
the Lajfuyette. As complete data is given in each diagram, the

128-15v
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Hook-ups of two wireless record players. (No. 1201)

experimenter  should have no trouble in the construction of
cither. It will be noticed in the diagram of the Lafayette wireless
player (sec L) that a radiator is connected to the oscillator coil.
This is used as an antenna and will give satisfactory results, espe-
cially if this radiator is included in the power line cord.

2! Meter Receiver

L)
? I intend to construct a

2V meter receiver and  plan
to use the 935 Alcorn type tube
ia super-regeneratizve detector
circuit followeed by o 76 as
amplificr. Please publish such
a circutt with all constants

C — : 523 aiven for its complete constrie-
_?F—,‘r-'-‘r‘j-"r-“’-‘— tion. The receiver will be
T PCTENTICMETER B 50=135 . iy

housed in a metal cabinet—
Super-regenerative 2!/, meter re- Philip Morrisey, Philadelphia,
ceiver. (No. 1202) .

A. lere is a circuit diagram which is self-explanatory. Super-
regeneration is secured by means of a blocking grid-leak con-
denser system. An RUF. choke is sometimes necessary in the
cathode circuit to sceeure super-regeneration. For earphone opera-
tion the audio stage uses impedance coupling as shown. 1f loud-
speaker operation is desired, it would be best to use a 41 pentode.
For super-regeneration control a potentiometer of 200,000 ohms
is employved. Insufficient detector plate voltage will result in
audio howl.

Facsimile Printer Data
? After reading an orticle in one of vour late issucs on fac-
simile, I becante very much interested and have decided to get
ane of the kits and assemble it myself. Nozwo, what I would like to
Anow is, can you show by diayram how | may connect such a printer
to my present cight-tube super in order that I may be able to
receive the facsinule programs as broadcast from the broadcasting
stations  sending  facsimile  programs?—Lawrence McPhilbin,
Brouxy, N. V.
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A. Complete data together with a diagram showing how such a
printer may be used in conjunction with your present receiver
was published in the June, 1939, issue of RApro & TELEVISION.
Write our circulation department requesting them to send you
a copy of this issue; enclose 25 cents.

GLG6 Crystal Oscillator

6L6
? I am rebuilding my trans- /
mitter and am planning to use
a 6L6 in a crystal-controlled
oscillator stage. Could an os- {
cillator circuit be published i
showing how such a tube can ==
be used, with the necessary
constants?—K, L. M., Los A1 % a
Augeles, Cal.

LYAAA AR
YRR

A. A diagram of a 616 in a
crystal-controlled oscillator  Crystal-controlled 6L6 as oscilla-
stage is shown here. The tor. (No. 1203)

values of the parts are as follows:

C1—01 mf. R2--200 ohnis
C2—100 nunf. R3—20,000 ohms, 50 watt
C3—.01 mf. RFC1—2.5 mh., 125 ma.

R1—100,000 ohms J1—Single circuit closing jack

Wants Good Antenna

? In looking over many of the magazines 1 hawe failed to find
an antenna suitable for use in the U.H.F. bands. I would like to
kuow if you could provide an antenna layout or some data to
which I could refer on the subject.—Harold Mann, Newark, N. J.

A. There are any number of different type antennas that can
be employed {or use on the U.H.F. bands. Of course it is advisable
to install an antenna that is expressly designed for use on thesc
bands. One such type antenna was shown in diagram No. 1184.
which appeared in the Question Box in the June, 1939, issue.

Loeating Noise
? Somewchere in our vicinity woe are being troubled with noise,
cvidently coming from a leaky street lighting transformer, or from
some nearby loose electrical connection, Can an ordinary battery-
operated portable or battery-operated receiver be used as a noise
locator to help in determining its origin?—Paul Finkley, Wichita,
KNansas.

A. Ii you undertake the task yourseli, almost any type of por-
table or mobile radio receiver will suffice as a noise locator. As
vou approach the source of disturbance the noise level will increase
in the receiver, and of course will decrease as you move away. If
an auto radio recciver is employed as the noise locator then
the AVC action should be temporarily grounded. This is best
done by grounding the AVC bias line to the chassis. A simple
hattery-operated receiver will serve very nicely., No matter what
type of receiver is employed, a pair of headphones and a vertical
rod antenna should be used. The volume control should be turned
up only far enough to bring the noise in within the range of audi-
bility. As the source of noisc is approached, the noise level should
be turned back so that the noise is always at a comparatively
low level. In this manner one may definitely establish the source
of noise.

Reducing Voltage

? I have a 750 volt potwwer transformer and now wounld like to
reduce it so I may usc it in my recciver, which only needs a
transformer providing 400 <wolts. Can it be donc/—Leon Cope-
land, Brooklyn, N. Y.

A. If you wish to sacrifice the filament windings on this trans-
former you could use a small step-down transformer ahead of the
750 volt unit. Or a resistor of the proper value (as determined
by the current used) may be connected in series with the primary
or secondary of the transformer. However, it would not only be
best, but more economniical to purchase an entirely new transformer
for your specific need.

RADIO & TELEVISION
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SHORT WAVE LEAGUE| FOR THE LOVER OF FINE MUSIC

Edited by Elmer R. Fuller who wants Magnificent Tonal Realism
A C I OR THE “DX” ENTHUSIAST
Observer Call Distance I H

Lo S S o who wants Amazing Long Distance Performance

Burns E. Hegler PK4KS 11,900

Dick Mannheimer PK4MDM 11,900

Major Lester PK3IWI 11,800

Edward Lendzioszek PK1WI 11,700

Edward Lendzioszek KAZEFR 11,600

Burns E. Hegler PKI1TM 11,600

Roy Matthews CO2WNM 11,500

Edward C. Slaughter PK4RM 11.300

William Dean Noyes ZS6A) 10,800

@® AT last, one of our observers has reached the

ultimate in DX, as far as distance is concerned.
Major Lester, observer for Florida, reports hearing
PK4KS on 14.23 mc. at R4-S6. This station is
on the island of Sumatra, and is approximately
halfway around the earth from Major Lester, or
12,400 miles. This is the first time that one of our
observers has reported a station at that distance.

Now that the war seems to b