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SUPERIOR PRESENTS 5 INSTRUMENTS, 
ments, many new features . . . all proven to be sound 
and practical. We urge you to read the descriptions below 
carefully; see how these instruments fit your needs. Buy 
direct from manufacturer and save 5Orc. 

Guaranteed ¡or One Year 

from its NEW 1100 series!I!!! Never before has Superior 
offered so much for so little! Always the Best Buy in the 
Instrument Field. Superior in this new 1 100 series gives 
you even more value! We have incorporated many refine- 

Superior Instruments or 

THE 
NEW 

MODEL 
1175 -S 

FREE 
POINT 

ANALYZER 

UNIT 
Complete 

with 
portable 
carrying 

ease and 
cover 

May be used with any multitester or set tester for testing by the point - 
to -point method of isolating and locating trouble. 

SPECIFICATIONS: 
1. Enables you to test tubes by the plate current method when used In cun,uncllun 
with any nr. Itilester. 2. Rapid current measurements under actual operating conditions 
without opening circuit for eterninsertion. 3. Enables you n locate defects In any 

stage wtout removin chassis from cabinet. 4. Permits rapid and precise 
and resistance measurements between any two rots in a radio 

terminating at tube socket. S. Standard R.M.S. numbered tube chart for quick 
receiver. 

ds identi- 
fication of` tube elements. 6. Sockets are all R.M.S. ended. Complete b six slip -lrnsd 
adapters. :lip -proof type ainalyaer plug. dual insulated grid can. 7. Etched aluminum 
panel, housed in leatherette covered portable type cabinet. cover Included. 

85 
Model 1175 -S complete In carrying case and rover. with all acces- 

s included. all necessary adaptors, plug. H.M.S. coded tube base 

chart and i nstrurti on,.reStripping weight 7 pounds. Our net price 

THE 
NEW 

MODEL 
1130 -S 

Signal 

Generator 

with 

Audio 

Frequen- 

cies 

) 

SPECIFICATIONS: 
I. Combination R.F. and Audio S grml Generator. R.F. 100 ke. to 100 Slc.. Á.F.- 
100 -7,500 cycles. All Direct reading. all by front panel switching. 2. R.F. and A.F. 
input Independently obtainable 'lane or -with A.F. (any frequency) modulating It. F. 

3. Accuracy Is within 170 on 1.F. and Broadcast bands; 2% on higher (requencirs. 

4. Audio frequencies In 5 bands; 100. 400, 1000. 5000, and 7500 cycles. 5. Inl.nt 
airplane full vision. direct -reading dial. 6. Condenser and other leakages tested to 

101l niegohms. 7. All services On 90 -130 rolls A.C. Or D.C. (any freOtencyl. 

Model 1130 -S comes complete with tubes, test leads, carrying 
handle, instructions. Size 12° x 9" x 61st ". Shipping weight 
15 pounds. Our net price 

THE NEW MODEL 1150 -S 

SUPER - ALLMETER 
Featuring the New Sloping Panel 

A genuine achievement! For accurate and rapid 
measurements. Note the following features: A.C. 
and D.C. Volts. A.C. and D.C. currents. Resist- 
ance. Capacity. Inductance. Decibels. Watts. 

SPEC IFICATIONS: 
D.C. Voltage: 0 -15, 0 -150, 0 -750 volts D.C. 
A.C. Voltage: 0 -15, 0 -150. 0.750 volts A.C. 
D.C. Current: 0 -1, 0 -15, 0- 150. 0 -750 ma. D.C. 
A.C. Current: 0 -15. 0 -150, 0 -750 ma. A.C. 
2 Resistance Ranges: 0 -500 ohms 

500-5 megohms 
High and Low Capacity Scales: .0005 to 1 mid. and .05 

to 2011 mid. 
3 Decibel Ranges: -10 to +19. -10 to +38- -10 to +53. 
Inductance: 1 to 700 Henries 
\Vans: 

Based on 6 mw. at 0 0.11. In 500 ohms, .006000 to 600 

n II IUa new 4th' 
m 

quare 0 -1 d'Arsonval type meter with 
precision resistors housed in our newly des lied stoning 
ease for rapid and accurate servicing. 
Model 1150-S supplied complete with test 

85 leads. tabular charts and pe with e Instructions. 
W1W1 

8 
Sire 10- x 7Va" x 4 

price 
shipping weight 

9 pounds. Our net price 
Model 1150 -A Portable carrying cover 
75c additional. 

THE NEW MODEL 1180 -S 

SET TESTER 
A Complete Laboratory 

All in One Unit! 
Featuring Our Neto Type Sloping Panel for 

Precise and Rapid Servicing 

THE NEW MODEL 1140 -S 

TUBE TESTER 

A complete testing laboratory all in one nit Com- 
bines Superior models 1140.S and 1150 -5. For - 

herewith Comes 
the description 

sturdy tblacke 
er with 

sloping panel for rapid and simple measurements. 
Complete with test leads. tabular harts.e instructions 
and tabular data for very known 
receiving type tube. including $r 
many., transmitting types. Size ap 

ightx 
18y pounds . 

shipping 
r t 

Price 
Model 1180 -A for portable Cover, add 05e. 

85 

A really modern tube tester conforming to 
nil standards of good engineering practice. 
Utilizes a 3" d'Arsonval type meter with 
calibrated scale. Furnished in a sturdy black 
case with sloping panel for easy operation. 
Removable cover and carrying handle for 
either portable or counter use. 

SPECIFICATIONS: 
1. Tests all 4. 5. 6. 7. 71.. and octal base tubes, 

including diodes. 
4, 

for tube quality. directly the CORD? 
RAD scale of the meter. 

rea on 

3. Affords separate neon test for leakage and shorts 
between elements. 

4. All 
t 

services perfoorrmed by the use of Ave 

at 
require working all the controls. 

not 

Supplied with instructions and reference table on 

that the filament voltage and emission measuring 
cons ols may he properly set for the enumerated 
long list of tubes. which includes all tubes 

only entered in servicing. 
6. Works on 9Ó122O wilts n A.C. 60 cycle. 

Model 1140 -S comes complete with instructions 
and tabular data for every known receiving (iv. 
of tube as well as any transmit- 
ting types. Shipping eight 10 
pounds. sire 10" x 7y.ß x 4K 
Our net price 
Model 1140 -A with Portable 
Cover 75e additional 

85 

SUPERIOR INSTRUMENTS CO. NELWetYORK, 

NAT 

Y. 
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Read ali at ñappitzed 
to thous 
tWo 111111 

YES 11 
I'll take your training. 
That's what S. J. Eb- 
ert said. He is making 
good money and has 
found success in Radio. 

when JAald: 

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

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

These two fellows had the same chance. Each 
sent me a coupon, like the one in this ad. 
They got my book on Radio's opportunities. 
S. J. Ebert, 104 -B Quadrangle, University 
of Iowa, Iowa City, Iowa, saw Radio offered 
him a real chance. He enrolled. The other 
fellow, whom we will call John Doe, wrote 
he wasn't interested. He was just one of 
those fellows who wants a better job, better 
pay, but never does anything about it. 
But read what S. J. Ebert wrote me: "Up- 
on graduation I accepted a job fixing Radio 
sets. Within three weeks I was made Serv- 
ice Manager. This job paid me $40 to $50 a 
week compared with $18 I earned in a shoe 
factory before. Eight months later I went 
with station KW('R as operator. From there 
I went to KTNT. Now I alts Radio Engineer 
with WSUI. I certainly recommend the 
N. R. I. to all interested in the greatest 
field of all, Radi,,." 

Many Radio Experts Make 
$30, 550, 575 a Week 

Radio broadcasting stations employ engi- 
neers, operators, station managers and pay 
well for trained men. Fixing Radio sets in 
spare time pays many $200 to $500 a year - 
full time jobs with Radio jobbers, manufac- 
turers and dealers as much as $30, $50, $75 
a week. Many Radio Experts open full or 
part time Radio sales and repair businesses. 
Radio manufacturers and jobbers employ - 
testers, inspectors, foremen, engineers. serv- 
icemen, in good -pay jobs with opportunities 
for advancement. Automobile, police, avia- 
tion, commercial Radio, loud speaker sys- 
tems are newer fields offering good oppor- 
tunities now and for the future. Television 
promises to open many good jobs soon. Men 

Get My Lesson on Radio 
Servicing Tips FREE 

t'tl prove my Ti aim i ug ants pr:vl i, al mm,ev slaking i.. 
formation: i. - anI is post abat t, orcd ta 

aster It., t. 
cast lo 

I.sl lesson lins "ILadlo I fits eke, 
Troubles 'It. , . !looted)" rovers a long list of 
Itailla I, t , ti t' ban rn'. I 

Tal. 'r V super hot 

Ina' Ilr 
and 

'i.. 
nd a into , 

..Re and r 1. 
troubles. A sm,,.1 

section is devoted to to 
river chetk -up 'alignment. 
balancing. neutralizing 
and testing. Get Ibis les- 

, Free. No obligation. 
Just mail coupon. 

"I WANT TO HELP 
YOU. If you are earning 
less than $30 a week I 
believe I can raise your 
pay. However, I will let 
you decide that. Let me 
show you what I have 
done for others, what I 
am prepared to do for 
you. Get my book, read 
it over, and decide one 
way or another." 

J. E. Smith. 

I trained have good jobs in these branches 
of Radio. Read how they got their jobs. 
Mail coupon. 

Many Make 55, 510, 515 a Week Extra 
in Spare Time While Learning 

The day you enroll 1 start -,I,Iing I. s iF aso) 
Job Sheets: show you how to do Radio repair jobs. 
Throughout your training I send plans and direc- 
tions that made good spare time money -$200 to 
$500 -for hundreds, while learning. I send you 
special Radio equipment to conduct experiments 
and build circuits. This 511-50 method of training 
makes learning at home interesting. fascinating, 
practical. I ALSO GIVE YOU A MODERN. PRO- 
FESSIONAL ALL - WAVE. ALL - PURPOSE. 
RADIO SET SERVICING INSTRUMENT t 
help you make good money fixing Radios whi', 
!earning and equip you for full time jobs a,. 
graduation. 

I Also Give You 
This Professional 

Servicing 
Instrument 

Here is the instrument 
every Radio expert needs 
and wants - an All - 
Wave, All- Purpose, Set 
Servicing Instrument. 1. 
It contains everything 
necessary to measure A.C. and D.C. voltages and current; to test tubes, resistance; adjust and align 
any set, old or new. It satisfies your needs for pro- 
fessional servicing after you graduate-can help 
you make extra money fixing sets while training. 
You Are Trained for Television Also 

With N.R.I. you Lake up Television principles 
right along with Radio principles -the correct 
method --since Television receivers combine both 
sight and sound. You also get more than ten text 
books devoted entirely to Television. 

Find Out What Radio Offers You 
Act Today. Mail the coupon now for "Rich Re- 
wards in Radio." It's free to any fellow over 16 
years old. It points out Radio's spare time and 
full time opportunities and those coming in Tele- 
vision; tells about my training in Radio and 

Television ; shows you letters from men I trained. 
telling what they are doing and earning. Find out 
what Radio offers YOU! MAIL COUPON in an 
envelope. or paste on a pmstea rd -NOW ! 

J. E. SMITH, President 
Dept. 9EB3, National Radio Institute 

Washington, D. C. 

J. E. SMITH. President, National Radio Institute 
Dept. 9EB3, Washington, D. C. 

apthont n ln.`uil,>; .srvi your ..'e e II ,aI -Radio Receiver 
1uí1' lame Radio opportunities and how I rm tram fora 

:Moot at Óo 
time 

l 
and 

smile time and about the N.R.I. Set s i 

eng 
Instrument v ument you ge me. 

t particularly interested is the branch tif Radio checked. 
Radio Service Business of My Own All.around Servicing Eiperu 
Spare Time Radio service Work Loud Speaker Systems, Installation and Service Retail . altes of Radirr Sets and Equipment fi Television Station Operator Broadcasting Station tim, Operator Service Expert with Radio Factory Aviation Radio aO Operator C Commercial Radio Station Operator Auto Radio nici you have 

and br ach w ,n "n you prefer -mall coupon , for information tu help > decide.) 

NAME 

ADDRESS laxa 

Please :ay you saw it .n RADIO S TELEVISION 

a 
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RADIO & TELEVISION 

tut ar (/atfio (ute 

MAY - 1939 

Vol. X No. 1 

GENERAL FEATURES 

HUGO GERNSBACK, Editor 

H. WINFIELD SECOR, Manag. Editor 

ROBERT EICHBERG, Assoc. Editor 

gn 

Transoceanic Radio Telephony on Short Waves -Dr. 
Frank B. Jewett, President, Bell Telephone Laboratories 

Television Holds the Spotlight 

Television and Ultra Short Wave Antennas 

New Cathode -Ray Tube Gives Brilliant Images 

World -Wide Radio Digest 

International Radio Review 

Robert Eichberg's Test -Quiz....... .... 
O. B. Hanson of NBC Discusses Television Antennas 

CONDENSED FEATURES 
How a Television Receiver Is Born 7 

Most Powerful Television Transmitter 7 

Why NOT "Commercial" Television 
Licenses? 8 

First Facsimile Network 10 

Televise Operating Room 10 

New Tubes for Air Safety 11 

New Magnetic Pick -up 12 

Cathode Ray Microscope 12 

Connecting Extra Loud Speakers 13 

New Marconi Aerials 13 

2 -Tube 3 -Meter Adapter 14 

Home Recording Hints 14 

New Television Tube 14 

Interference in Television 15 

INSTRUCTION 
Radio Test -Quiz 16 

Getting Started in Amateur Radio 
C. W. Palmer, E.E., Ex -W2BV 19 

Television Course -Henry Townsend 21 

Question Box 36 

TELEVISION 
Television Holds the Spotlight 6 
How a Television Receiver Is Born 7 

TELEVISION 

SPECIAL! 

June Number Tells ALL 

about this New Art 

9ssue 

CONSTRUCTION 

The "Bauer" T -R -F Four -Francis J. Bauer, Jr., W6FPO.. 29 

5 

6 
De Luxe "Beam Power 3 "- Howard G. McEntee, W2FHP 30 

8 Remote Control Box Selects Stations from Any Spot - 
9 C. W. Palmer, E.E. 32 

10 
Television Sound Converter -21/2, 5 and 10 Meters - 

12 Herman Yellin, W2AJL 34 
16 

17 "Wireless" Oscillator for Phono and Mike 48 

Most Powerful Television Transmitter 7 

Television and Ultra Short Wave 
Antennas 8 

Brilliant Image Cathode -Ray Tube.. 9 

A Television Network/ 10 

Hospital Operating Room Televised 10 

Television Torpedo Aerial 12 

New Television Tube 14 

Interference in Television 15 

O. B. Hanson of NBC Discusses 
Television Antennas 17 

Television Course 21 

Television "Sound" Converter -Her- 
man Yellin, W2AJL 34 

NIISI'ELLANEOUS 
Radio Kinks 18 

"Ham" Radio Course 19 

What Do YOU Think? 20 
World Short Wave Stations 

"Directory" 22 

Let's Listen In with Joe Miller 23 
Silver Trophy Award for Best "Ham" 

Station Photo 25 
"On the HAM Bands " -Elmer R. 

Fuller... 27 
Question Box 36 
I Cover the Pacific Coast, 42 
Newest Radio Apparatus 39 

Cover composition by H. Gernsback and Thomas D. Pentz. 

Television and Ultra Short Wave Antennas -See page 8. 
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"FIPS" Isolated 
by Interstellar Electric Storms -no 
Transmission from Mars to Earth 

this month! 

une 
"TELEVISION" 

.O:liu¢ 
Opportunities in Television -Dr. Alfred 

N. Goldsmith 

How to Build a Television Receiver 

Solving Problems in CBS Television - 
Dr. Peter C. Goldmark 

De Luxe Beam Power 3" -Part 2- 
Howard G. McEntee, W2FHP 

Ultra Short Wave Receiver -Herman 
Yellin, W2AJL 

Certified Circuits 

When you see this seal 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 because the set and 

circuit are bona fide. 
This is the only magazine that ren- 

ders such e service. 
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QUICK, EASIER WAY 

NELKrRUin 
12 

Practical WORK 

Weeks CHICAGO SHOPS/ 

An Interview with F.C.C.'s 

Chief -Frank R. McNinch 
Robert Eichberg 

WHEN Federal Communications Com- 
mission Chairman Frank R. McNinch 

came to New York to address some fifteen 
representatives of leading women's clubs, 
he granted the press an interview. 

Mr. McNinch made it clear that he favors 
the Wheeler Bill and, indeed, had something 
to do with its framing. The bill, among 
other provisions, calls for a Federal Com- 
munications Commission with but three 
commissioners. The work of the Commis- 
sion will be divided into three branches - 
common carriers (telephone and telegraph), 
broadcasting, and international affairs. Un- 
der the new bill, the Commission will cote 
on all necessary matters. There is also pro- 
vision for the creation of a Bureau of Re- 
search and Information to keep the Com- 
mission abreast of developments. 

In broadcasting (which includes televi- 
sion, amateur, and experimental work, etc.), 
this added department would not only keep 
the Commission informed as to engineering 
developments, nut would gather data on 
public likes. The Commission now receives 
considerable mail describing what the pub- 
lic dislikes but listeners do not habitually 
send fan mail to the Commission. The Bu- 
reau will also take advantage of surveys 
now made by Crossley anti similar services. 

The Commission may soon be issuing 
licenses for extended periods -possibly tip 
to three years, when the ilavana treaty is 
ratified by Mexico. As ratification is not 
possible before next September. the Coin - 
mission may even take action to issue longer 
licenses in advance of this date, if the 
Mexican Government puts the treaty into 
effect at an earlier time. as is expected. 

Commissioner McNinch explained that 
there will be frequency reallocations 
(though on a small scale) when the treaty 
goes through. For this reason. it would 
have been unwise to issue licenses for longer 
than a six months' period prior to such 
necessary changes. After the changes, longer 
licenses will be possible and will probably 
be preferable from the stations' viewpoint. 
saving executives much work in preparing 
applications for renewal licenses. Station 
owners also believe that it will help them 
to obtain more adequate financing. 

Television: As to television, Commis- 
sioner McNinch stated that it is doubtful 
whether commercial licenses would soon be 
granted to television and facsimile broad- 
casting stations. The reason for this is that, 
in the opinion of the Commission, television 
is "still in the experimental stage" and not 
enough receivers have been distributed. al- 
though great progress has been made tech- 
nically in the art. 

No police applications for fete-vision sta- 
tions have been received as yet. Facsimile 
is, of course, being used by the press of the 
nation, and it is said that one police station 
is in operation -at least experimentally. 

The problem of censorship was next 
raised at the discussion, with Father Cough- 
lin as the "jumping off" point. Commis- 
sioner McNinch said that some 4.000 cards 
and letters giving the pro and con of the 
controversy had been received relative to 
Father Coughlin. They were about evenly 
divided as to whether or not Father Cough- 
lin should he forbidden the air and whether 
the stations which refused to broadcast his 
talks should have their licenses revoked. As 
far as the Commission is concerned, how- 
ever, whether a station decides to put on 
any individual or not is the .station's own 
concern, and as long as both sides of a 
controversy are fairly presented, the Com- 
mission is satisfied. 

/continued on page 47) 

FIRST -You are told and shown how to do it. THEN -You do the job yourself. 

WANT TO EARN 
MORE MONEY? 

Have you ever dreamed of 
holding down a steady, good 
pay job? Have you ever 
dreamed of doing the work 
you really like in a job 
thatiholds promise of 
a real future in the 

4 E E KS 
years ahead? 

Well, we all know 

COURSE IN 
that you can't get 
the good things in 
life by just dream- 
ing about them. 
Hundreds of fellows 
are today holding down 
mighty fine jobs with 
prospects of a bright future. 
They are filling these jobs 
because they had the foresight 
to equip themselves with the 
right kind of training. Most 
of these men were only average 
fellows a short time ago, but the 
proper training helped to lift 
them out of the low pay ranks 
of unskilled workers. The same 
opportunity is now offered to 
you. The $5,000 and $10,000 a 
year men of the future will be 
those who are preparing and 
planning now. The great fasci- 
nating fields of ELECTRICITY 
and Radio offer a real future to 
many men and young men who 
are willing to prepare for a 
place in this giant industry. 

Here at my school in Chicago 
the world's Electrical Center, 
you can get 12 weeks' Shop 

Training in Electricity 
and an Extra 4 weeks 

course in Radio at No 
Extra Tuition Cost, 
thatcanhelpgiveyou 
your start towards 
a better job. 
You will betrained 

on actual equipment 
and machinery and 

because of our method 
of training, you don't 

need previous experience 
or a lot of education. Many 
of my successful graduates 
never even completed Gram- 
mar School. 

Here in my school you work 
on generators, motors, dyna- 
mos, you do house wiring, wind 
armatures and do actual work 
in many other branches of elec- 
tricity and right now I'm in- 
cluding valuable instruction in 
Diesel, Electric Refrigera- 
tion and Air Conditioning at 
no extra cost. Our practical 

shop methods make it easier 
to learn-First the instructors 
tell you how a thing should be 
done -then they show you how 
it should be done -then you 
do the actual work yourself. 

AN EXTRA 

RADIO 
INCLUDED 

I'LL FINANCE YOUR TRAINING 
You can get this training first -then 
pay for it later in easy monthly 
payments. starting 60 days after 
your 12 weeks' training period is over 
-then you have 12 months to com- 
plete your payments. 

If you need part time work to help 
out with expenses while training in my 
shops, my employment department 
will help you get it. Then after gradu- 
ation this department will give you 
valuable lifetime employment 
service. 

Send the coupon today for all 
details. When I get it I'll send you 
my big free book containing dozens 

H. C. LEWIS, President 

COYNE 

of pictures of students at work in my 
shops. I'll also tell you about my 
'Pay After Graduation" plan, how 

many earn while learning and how 
we help our students after gradua- 
tion. Fill in. clip coupon, mail today 
for your start toward a brighter 
future. 

ELECTRICAL SCHOOL 
500 S. Paulina St., Dept, 59-81, Chicago 

Please say you saw it in RADIO 8 TELEVISION 

. 

H. C. LEWIS, President, 
COYNE ELECTRICAL SCHOOL. 
500 S. Paulina Street, Dept. 59 -81, 
Chicago, Ill. 
Dear Sir: Please send me free your big cata- 
log and full particulars of your present offer. 
also your "Pay- Tuition -After- Graduation" 

Plan and your Extra 4 weeks Radio Course. 

NAME 

ADDRESS 

CITY STATE 
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Your Money Back 
IF THE RADIO AMATEUR COURSE 
DOES NOT REPRESENT THE GREATEST 

BOOK VALUE EVER OFFERED TO THE RADIO 

"FANS" FOR 50c 

T O convince you that there isn't a better 
book buy today, the publishers of the 

RADIO AMATEUR COURSE make the sensa- 
tional offer of a money -back guarantee on such 
a low- priced book. Stop in at any of the many 
dealers listed at the right and examine this 
volume. See for yourself if the RADIO AMA - 
TEUR COURSE isn't just the book you've al- 
ways wanted. 

Printed on the finest quality paper -well il- 
lustrated attractive 4 -color cover -complete 
with radio information you must have. It con- 
tains a step -by -step program for obtaining a 
short -wave radio education. 

Written by George W. Shuart, W2AMN, 

foremost short-wave authority 

148 PAGES 
614 x 91 INCHES 

OVER 150 RADIO DIAGRAMS 
and TECHNICAL PHOTOGRAPHS 

RADIO AND TELEVISION 
99 Hudson Street, New York, N. Y. 

All Prominent RADIO DEALERS 
Ready to Show You This Big Book! 

ARIZONA 
n's Cigar Sorte, 

127 N. First Ave., Phoenix. 
CALIFORNIA 

Scott W'helesale Radio Co.. 
344 E. Fourth Street. Long Beach. 
Offenbach Electric Co.. 
1452 Market Street, San Francisco. 
Zack Radio Supply Co., 
1426 Market Street, San Francisco. 

COLORADO 
Auto Equipment Co.. 
f4lh at Lawrence. Denver. 

CONNECTICUT 
Radio Inspection Service Co.. 

i Asylum Street, Hartford. 
stern Wholesale Parta. Inc.. 
210 Chapel St.. Hartford. 

GEORGIA 
Wholesale Radio Service Co., Ina, 
130 W. Peachtree St.. N. W.. Atlanta. 

ILLINOIS 
Allied Radio Corporation. 
823 West Jackson Blvd.. Chicago. 
Newark Electric Company, 
220 W. Madison Street, Chlcaga 
Wholesale Radio Service Co.. Inc.. 
901 W. Jackson Blvd.. Chicago. 

INDIANA 
can Sickle Radio. Inc.. 
94 West Ohio Street, Indianapolis. 

MASSACHUSETTS 
Greater Boston Distributors, 
40 Waltham St., Boato,,. 
IL Jappe Co.. 46 ( ornhill, Boston. 
Wholesale Radio Service Co.. Inc.. 
its Federal Street. Boston. 
Springfield Radio Co.. 
397 Dwight Street. Springfield. 
It. Jappe Co.. 
37 Mechanic Street. Worcester. 

MICHIGAN 
Rirai Brothers, Inc.. 
5027 Hamilton Ave., Detroit. 

MISSOURI 
Modern Radio Company. 
409 No. Third Street, Iiannibal. 
Burstein Applebee Co., 
1012 -14 McGee Street. Kansas City. 
Van Sickle Radio Co., 
1113 Pine Street. St. Louis. 

NEBRASKA 
Radio Accessories Company. 
2366 Farnam Street. Omaha. 

NEW JERSEY 
Arco Radio Co.. 
227 Central Avenue, Newark. 
31'holesale Radio Service Co., Inc., 
219 Central Avenue. Newark. 

NEW YORK 
WTOlesele Radio Service Co.. Inc., 
542 E. Fordham ltd., Bronx. 
t\ holeaale Radio Service Co.. Inc.. 
90 -08 166th Street. Jamaica. I. I. 
Ilan, The Radio Man, Inc.. 
69 Dey Street. New York City. 
Eagle Radio Co.. 
84 Cortlandt Street. New York Clty. 
Federated Purchaser. Inc.. 

21 Park Place, New York City. 
Harrison Radio t'o.. 
12 West Broadway, New York City. 
sun Radio Co.. 
212 Fulton Street, New York City. 
Terminal Radio Corp.. 
80 Cortlandt Street, New York Clty, 
Thor Radio Corp.. 
60 Dey St.. New York City. 
Try-Mo Radio Co.. lnc., 
85 Cortlandt Street, New York City 
Wholesale Radio Servire ('o.. Inc., 
100 Sixth Avenue. New York City. 
Radio Parts & Equipment (o.. 
244 Clinton Avenue No.. Rochester. 
M. Schwartz & Son. 
710 -712 Broadway, 

NEW HAMPSHIRE 
Radio Service Laboratory. 
1187 Elm Street. Manchester. 

OHIO 
News Exchange. 
51 So. Main Street. Akron. 
Canton Radio & Supply Co.. 
1140 Tuscarawas Street, W.. Canton. 
l'nited Radio, Inc.. 
1103 Vine Street. Cincinnati. 
The Hughes-Peters Electric Corp.. 
178 -180 N. Third Street. Columbus. 
Standard Radio Paru Co., 
138 East Second Street. Dayton. 

OREGON 
Portland Radio Supply Co.. 
1300 W. Burnside Street. Portland. 

PENNSYLVANIA 
Radio Distributing Co., 
1124 -26 Market Street. Harrisburg. 
M. & II. sporting Goods Co.. 
512 Market Street. Philadelphia. 
Cameradio Co., 
963 Liberty Ave., Pittsburgh. 

RHODE ISLAND 
w. H. F.dwanla Co.. 
32 Broadway, Providence. R. I. 

TEXAS 
Amarillo Electric Co.. 
111 East 6th Avenue. Amarillo. 

UTAH 
O'Loughlin's Wholesale Radio Supply. 
315 South Main Street. Salt Lake City. 
Radio Supply. Inc.. 
48 Exchange Place, Salt Lake City. 

WASHINGTON 
Spokane Rodio Co.. Inc.. 
611 First Avenue. Spokane. 

WISCONSIN 
Radio Parts Co.. Inc.. 
536 -538 W. State Street. Milwaukee. 

AUSTRALIA 
McGill'a Agency. 
183-189 Elizabeth Street. Melbourne. 

CANADA 
The T. F.ctnn Co.. Ltd.. 
Winnipeg. Manitoba. 
Canadian Electrical Supply Co.. Limited. 
285 Craig Street W., Montreal, Que. 
Metropolitan News Agency. 
1248 Peel Street, Montreal, Que. 

CUBA 
The Diamond News Co.. 
Palacio Asturiano. l'or San Jose, 
Habana. 

ENGLAND 
Corringé e American News Agency. 
9a. Green Street. Leicester Square, 
London, W.('.2. 

HOLLAND 
Radio Peelers, Van W'ovatraat, Amster- 

dam. Z. 
INDIA 

Empire Book ?tart. 
Box 631. Bombay. 

MEXICO 
American -look Store. S. A., 
Avenida Madero 25, Mexico City. 
Central De Publicaciones. 
Avenida Juarez, 4. Apartado 2430. 
Mexico, D. F. 

NEW ZEALAND 
Te Aro brook Depot. itd., 
84 Dourteray Place. Wellington. 

SOUTH AFRICA 
Technical Book Co. 

Strand Street. Cape Town. 

If this book is not at your dealer's. send your order directly to us. 
We will credit your dealer with the sole of this book. To order your 
copy of RADIO AMATEUR COURSE, fill in coupon below and mail. 
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RADIO AND TELEVISION, 99 

Gentlemen: I enclose herewith 
(50e) for which please send me 
RADIO AMATEUR COURSE. 
order register letter if you send 
Stamps.) 

Name 

Address 

City 

Hudson St., New York, N. Y. 
my remittance of Fifty Cents 
POSTPAID. my copy of the 
(Remit by check or money 
cash or unused U. S. Postage 

State 
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Radio Telephony 

on Short Waves 
Frank B. Jewett, 
President, Bell Telephone Laboratories 

IT is twelve years since the opening to 
public use on January 7, 1927 of the 

first long distance radio telephone circuit. 
This point -to -point channel across the At- 
lantic Ocean initially joined New York and 
London, but almost from the outset (and 
of course this was the intention) became 
a trunk line whereby any telephone in the 
United States and any telephone in the 
western part of Europe could be used for 
intercommunication. 

Quickly following the inauguration of 
overseas telephony, a network of radio cir- 
cuits has sprung into existence whereby 
nearly all the wire telephone systems of 
the world can be interconnected. This net- 
work is at once invisible and very sub- 
stantial. A graphic view of the present-day 
status of overseas telephone facilities is 
given in the accompanying map. While a 
table listing all of the channels which the 
map portrays would far exceed the space 
allowed me, it is interesting to know that 
the total mileage of all of these channels 
adds up to nearly 125,000 miles. The cir- 
cuits shown permit intercommunication of 

H. WINFIELD SECOR, MANAGING EDITOR 

about 93 percent of the world's telephones 
and enable the United States telephone sub- 
scriber to reach seventy -three other coun- 
tries. 

The technical achievements underlying 
this widespread commercial use fall roughly 
into three categories. The first covers 
those factors which made possible the be- 
ginning of commercial radio telephony. In 
the second are the things without which its 
rapid growth and wide expansion could not 
have occurred. In the third are several in- 
teresting and valuable technical features 
which are not readily classifiable. but with- 
out which the success we know today could 
not have been achieved. 

At the outset radio telephony presented 
difficulties in addition to those existing in 
radio telegraphy. First and foremost, tele- 
phone conununication has to be two-way. - 
and of course the system must be linked in 
with the wire telephone systems so as to 
be available to any instrument. Second, 

Twenty- seventh of a series of 
"Guest" Editorials 

Dr. F. B. Jewett, President of the Bell Tele- 
phone Laboratories, New York. Transatlantic 
radio telephony, as it is known today, has been 
made possible largely through the vast re- 
searches carried out by the laboratories which 

he directs. 

until the connection is actually established, 
the subscriber cannot deliver his message, 
so that delay due to unfavorable trans- 
mission conditions is less to be tolerated. 
Finally, the grade of transmission required 
to satisfy the average telephone user is 
higher than that permissible in telegraph 
reception by an experienced operator. 

The realization that a relatively high de- 
gree of reliability was essential to success 
discouraged any attempt at commercial 
service until high power transmission on a 
practical basis was assured. For this reason 
the starting point of successful long dis- 
tance radio telephony was the water- cooled 

(Continued mt page 37) 

Map of the world showing the more important radio telephone channels. 

for May, 1939 5 
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TELEVISION 
HOLDS THE SPOTLIGHT 

Television is scheduled to make its bow to the American 
public this spring. Programs are promised in the follow- 
ing areas: New York, Schenectady, Philadelphia, Los 

Angeles, Milwaukee, Chicago and Kansas City. 
The television image shown at 
the right is not a very clear one 
but it hopped 3400 miles from 
London. England to Riverhead, 

L. l.! 

Miss Thelma A. Prescott, 4, 
television's first woman 
program director, who is 
now a member on the 
staff of the National 
Broadcasting Company. 
Miss Prescott will pro- 
duce television fashion 
shows and other pro- 
grams which appeal to 
women. Miss Prescott 
lived ten years in Paris. 

Right -Dewitt R. God- 
dard, a member of the 
RCAC engineering staff, 
is shown here using a 
motion picture camera 
to photograph television 
images broadcast from 
London, England, at 
RCAC's Riverhead, Long 
Island, N. Y., receiving 

station. 

* Above -This television image, although not very 
clear, is truly remarkable in that it represents the 
first image transmitted between England and Amer- 
ica. The BBC television station has an average 
range of 50 to 100 miles, but this image broke all 
the rules of ultra short waves and hopped clear 
across the Atlantic, where it was picked up by the 
apparatus shown at the left. The British image was 
picked up on a rhombic antenna 800 feet long 

and 150 feet wide. 

Above -Television in the rairl -note the powerful new 
type spotlights which resemble cathode -ray tubes -this 
picture was taken in Washington, D. C., during a recent 
N.B.C. demonstration, when people from all walks of 
life, from scientists to school girls, were asked to step in 
front of the camera and say a few words. Even the chair- 
man of the F.C.C., Frank R. McNinch, appeared before 

the television camera. 

As Above and left -The new Philco tele- 
E vision apparatus. The 83 tube portable 
transmitter is shown at the left, and it 
was recently successfully demonstrated at 
Palm Beach, Fla., and also in New York. 
One of the new Philco receivers uses 22 

tubes; it is shown above with dipole 
aerial. Albert F. Murray, Philco's chief 
television engineer, faces the reader in 

the photo above. 

6 

E 
Who are these men on the tele- 
vision screen? Why, it's Amos 'n' 
Andy, who recently visited the New 
York World's Fair and gave a spe- 
cial television broadcast for the 
benefit of those in the New York 
area who possessed television re- 

ceivers. Photo courtesy N.B.C. 

Right -Gov. Herbert H. Lehman 
of New York was recently televised 
over the N.B.C. system, and the 
photo at the right gives some idea 
as to the excellent image observed 
on one of the receivers. Actually, 
the images are much clearer than 
they appear in these photos, as 
the images are moving and there- 

fore difficult to photograph. 

RADIO & TELEVISION 
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How a 

Television Receiver 

Is Born 
TO meet the immediate demand for televi- 
sion receivers in areas being served by ex- 

perimental transmitters. and in anticipation of 
the greatly increased demand 
which will follow regular tele- 
vision programs this spring, 
the - Alkn B. Du Mont Labs., 
Inc., of Passaic, N. J., have gone 
into regular production on the 
14 -inch fete trait or cathode -ray 
television tube. 

g Trimming the (hem- 
, ical screen deposit- 
ed on the inside of 
glass blank for cath- 

ode -ray tube. 

Z Sealing off a televi- 
s i o n cathode -ray 

tube, following pump- 
ing and bombardment 
operations in the ex- 

haust position. 

3 Chassis of 
the 21 -tube 

television a n d 
sound receiver. 

W 

Most Powerful Transmitter 
For New Television Station 

for May, 1939 

Top - G-E television 
camera. Small pilot 
lights glow when in 

use. 

Middle-Front of 
television camera with 
cover removed. Fo- 
cusing is done with 
knob at lower left. 

Bottom - This tube, 
mounted in television 
pick -up, performs the 
same function as the 
film in an ordinary 
camera, but at the 
rate of 30 a minute. 

The new 10 kw. G -E 
television transmit- 
t e r station. T h e 
left tower will sup- 
port the receiving 
antenna, picking up 
studio signals from 
Schenectady; th e 
next will broadcast 
the televised pic- 
tures; the one at 
right will broad- 
cast the sound. 
Small pole at right 
is part of the 

power line. 

S Assemblinga 
televisionre- 

ceiver which 
will afford 8 
10 inch screen 
images, w i t h 

synchronized 
sound. 

4 A few Du 
Mont sets 

about half com- 
pleted, on the 
assembly line. 

- 

Originally made in the labora- 
tory by skilled mechanics and 
glassblowers. and exhausted in 
crude pumping positions, result- 
ing in very high cost, the pres- 
ent 14 -inch tubes are now fabri- 
cated by highly trained factory 
workers and exhausted in a 
battery of specially-built ex- 
haust positions capable of hand- 

(Continued out page 641 

SCH EN.ECTADY TROY 

A 10 K \\'. television transmitter, 
more powerful than any now in use 

in this country and designed to broad- 
cast pictures with much improved pic- 

ture definition, will be put into operation before the end 
of April by General Electric at Indian Ladder in the 
h lelderberg Hills. 12 miles from Schenectady. N. Y., 
according to Chester H. Lang. the company's manager 
of broadcasting. 

The television studio will be located in Schenectady. 
in quarters formerly occupied by \VGY. At such times 
as studio programs are not available, motion picture film 
will be used much the same as electrical transcriptions 
now fill -in on broadcast programs. 

From an ultra short -wave transmitter on top of the 
studio building, the images will be relayed over the 12- 
mile gap on a 1.4 meter band to the $155,000 main trans- 
mitter in the Helderbergs, where they will be broadcast 
for public reception on a wavelength in the 66 -72 mega- 
cycle band or on about 4% meters. The voice accompany- 

ing the picture will also be broadcast on 
the same band, on a frequency imme- 
diately adjoining the picture. 

More than 250 vacuum tubes, many of 
(Continued on paye 64) 

Table model G -E television receiver. 
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Teevision and Ultra Short Wave Antennas 
(Front Cover Feature) 

I -New NBC television aerial on the Empire State Building, New York City. 2- Aerial used on NBC mobile television truck. 3 -Image and 
sound aerials used by BBC television station (London). 4 -Ultra short wave antenna of station W8XWJ in Detroit. 5 -New GE television 

antenna. 6 -CBS television aerials atop the Chrysler Tower, New York City. 7 -Ultra short wave aerial erected by station W9XUP. 

OUR front cover and the accompanying 
illustration show various types of tele- 

vision and ultra short wave antennas. 
Fig. 1 shows the new NBC television 

image and sound transmitting antenna atop 
the 1300 foot Empire State Building in 
New York City. This antenna is especially 
designed and will operate on frequencies as 
high as thirty million cycles per second 
without peaking. 

Fig. 2 shows the novel type of U.S.N. 
antenna devised by NBC experts for use 
with their mobile television transmitting 
truck. This antenna is demountable and it 

serves to relay television images picked up 
by the truck's camera to the nearest NBC 
receiving station. 

Fig. 3 shows the image and sound aerials 
used at the BBC transmitting station in 
London. The dipoles are mounted vertically, 
as vertically polarized waves are employed 
there instead of the horizontally polarized 
waves used in this country. 

Fig. 4 shows the ultra short wave (7.3 
meter) antenna used at station W8XWJ 
(Detroit News), Detroit. It is employed 
for phone. 

Fig. 5 illustrates the new G.E. 10 kw. 

television antenna to be used at the com- 
pany's new television transmitting station 
at Indian Ladder, twelve miles from 
Schenectady. This antenna comprises eight 
hollow copper bars, each 4 inches in diame- 
ter and 7 feet long, or equivalent to one -half 
wave length. Powerful horizontally polar- 
ized waves will be radiated from the an- 
tenna, with both image and voice compo- 
nents, on a wave length of 4% meters. It 
is located atop a 1500 foot hill and should 
therefore give a good account of itself. 

Fig. 6 shows the new Columbia Broad - 
(Continued on page 55) 

Why NOT "Commercial" Television Licenses? 
A vast new industry will give employment to 
thousands, and spread millions of dollars 

around the United States, when television be- 
comes commer,iel . Knowing this to be true. 
RADIO & TELEVISION magazine has made a 

move to clarify the television situation. On this 
page there appears copy of a letter which was 
sent to Frank R. McNinch, Chairman of the 
Federal Communications Commission. 

In order to attract sponsors so that they will 
put on high quality programs. RADIO & TELE- 
VISION believes that it will be necessary to per- 
mit such sponsors to advertise their products via 
television. It is to the end that this may be made 
possible that the letter printed on this page was 
sent. The reply from Commissioner McNinch 
appears on page 57 of this issue. 

Starch 4th, 1939 

11r. Frank R. Slc.Vinc /i, Chairman 
Federal unication Conmission 
II ashington, D. C. 

My dear .11r. 11cNinch: 
Ire are .tending, under separate cover, 

two copies of the February issue in which 
your guest editorial (Emergency Uses of 
Radio) appears. 

There is a very important problem occu- 
pying the minds of nagacne writers as 
well as radio manufacturers today, on 
which we would greatly appreciate an 
opinion from you. 

1 -How soon do you think commercial 
licenses may be issued to radio facsimile 
stations, 

2 -What, in your opinion and that of 

8 

your Commission, is the present status of 
television? 

It seems to us that if in the near future 
commercial television broadcasting licenses 
zterre granted, this would certainly help to 
start the television business rolling a!ong 
and help, to a tremendous 
degree. to put the coun- 
try's business back on its 
feet. 

We have interviewed a 
number of people in the 
radio industry and those 
who are thinking of tak- 
ing a venture in television, 
and they all sing the saute 
tune -they are waiting for 
the F.C.C. to say the 
word so far as "commer- 
cial" licenses are con- 
cerned, so that they can 
proceed to solicit spon- 
sored television prograns. 

The writer has seen. the 
present television images, 
as reproduced by several 
of the leading systems, 
and they are certainly 
very excellent. 

The writer would cer- 
tainly appreciate learning. 
even though your opinion 

is to he a personal and strictly private one. 
why it is that the F.C.C. keeps deferring the 
issue of commercial television broadcast 
licenses. It would seem to the writer, judg- 
ing by past experience in the radio broad - 

(Continued on page 57) 
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New Cathode -Ray Tube 
Modulates Light Beam 

For Brilliant Images 

ONE of the most intricate problems 
of television design pertains to the low 

intensity of illumination obtainable with 
cathode -ray tube screens. Practically all 
image reproducers of present design suffer 
from this defect. 

The illumination of these image repro- 
ducer screens is so low that a terrific strain 
on the eye results after one or two hours 
of observation. The low- powered televisor 
screen as now used seems to be the finest 
device on the market to create permanent 
trouble in the family. This sounds strange. 
but let us remember that most of the pres- 
ent television receivers (those in the stage 
of development as well as those already on 
the market) must he operated in a more 
or less darkened room. The illumination 
in the room will be "less" rather than 
"more," and will make it impossible for 
some of the people in the room to read 
while others watch the program. In short. 
if television is to become the popular means 
of inane entertainment we all dream about. 
engineers will have to incr ase the illumina- 
tion of the televisor screen. ar.d at the 
saute tine, loster cathode -ray tube prices. 

von A -derne 117i New Invention 
A young European scientist. Manfred von 

Ardennes well -known for a great number 
of important discoveries in the field of 
electronics, has found an interesting mcth,al 

which bids fair to eradicate a considerable 
number of inherited faults of present tele- 
vision systems. 

We all have read that present cathode - 
ray tube receivers operate on a principle 
whereby a cathode -ray beam is shot toward 
a chemically treated screen. The impact of 
the cathode -ray beam produces a peculiar 
effect on the screen which is known a, 
fluorescent light. 

If we consider that a cathode-ray beam 
has practically no weight. we will ut d.r- 
stand that a very minute amount of light 
can be obtained by this method. There are. 
however, means known to increase the 
power of impact, and thus to increase the 
intensity of illumination. (The large screen 
television receiver of the projection type 
is a typical example.) But this type of re- 
ceiver is very expensive. 

Sin:c the pttscnt system of image re- 
production by means of fluorescent screens 
has its physical limitations in regard to the 
power of illumination obtainable, other 
means will have to be employed. Such a 
means has now been proposed by von 
. \rdenne. 

Screen Acts as Light Valve 
He recommends a screen similar in shape 

and size to that used in present cathode - 
ray tubes. But, and this is of great im- 
portance, the impact of the cat .ale r.t; 

POLARIZATION 
FILTER- L 

LIGHT 
SOURCE 

LENS 

SCREEN 
GRID 

GLASS ENVELOPE OF CATHODE -RAY TUBE 
POLARIZATION PICTURE 

FILTER -2 LENS SCREEN k 
¡f` - t ; , 

-PRINCIPLE OF 
THE NEW TEL- 
EVISION REC- 
EIVER. TUBE-- 

CATHODE -RAY 
BEAM 

PLATE CONSISTING 
OF MANY TINY CRYSTALS 

(ELECTRIC DOORS" WHICH CHANGE 
THEIR TRANSLUCENCY) 

or May, 1939 

German Engineer replaces fluo- 
rescent screen with midget Kerr 
cell crystals, producing brilliant 
images capable of projection to 

large size on wall. 

beam does not produce any fluorescent light 
on the screen. In fact, the new screen does 
not produce any light whatsoever. But it 
does something else, and this is absolutely 
new (as far as the author could ascertain). 
It seems that the new principle may be of 
great importance in the future develop- 
ment of television, for the new screen 
changes its translucency under the impact 
of the cathode -ray beans. 

In order to bring the principle of varying 
translucent' home, let us use an analogy. 
Assume that instead of a television screen 
we have a large wall, and that there are 
many tiny doors installed in this wall. 
Further, a:sauttc that these are opened or 
closed by a cathode -ray beam, as shown at 
the top of this page. 

When a strong source of light is ar- 
ranged behind the wall, a beam of light 
will pass through the doors which are open. 
By varying the width of the door openings, 
a light pattern of specific shape and with 
varying degrees of illuntilrrtion is produced. 

In short, if we substitute the customary 
picture elements of television reception for 
the doors in this example. we have a tele- 
vision screen which is a'.le to reproduce 
roughly sketched itrag'.;. By it crearang the 
number of doors, staking each of them 
smaller, images of greater detail may be 
obtained. 

Cathode Ray Serves as Relay 
So far, we have only described the idea 

behind the proposed system of television 
image presentation, but have not emphasized 
its most important feature -the fact that 
the cathode -ray beam i., col used to pro- 
duce the light by its impact on the screen, 
but rather as a means to control the amount 
of light to he projected as the many picture 
points which constitute a television image. 

That it is possible to obtain powerful 
illumination by this method is easy to 
grasp. since all that is required is a pow- 
erful electric bulb behind the screen. 

(Continued on page 43) 
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Radiobeacon in Buoy 
George Eaton, Superintendent of Light- 

houses at Chelsea, Mass., has told the in- 
side story of the radiobeacon buoy which 
is now in the North Channel of Boston 
Harbor. According to Superintendent 
Eaton, the buoy uses a low power battery - 

operated radio - 
beacon trans- 
mitter, in dupli- 
cate. This is lo- 
cated in one of 
the tank pockets 
which normally 
would contain 
the gas cylin- 
ders for operat- 
ing a lighted 

A Television Network? 
In a recent talk before the New York 

Advertising Club, John Black of the J. M. 
Mathes Advertising Agency stated that 
if television transmitters were installed in 
America's 96 largest population centers, 
45% of the nation's population could be 
serviced with television programs even 
though the range of each station was no 
more than 50 miles. 

That the country is well on its way to a 
good start in such service is indicated by a 
statement from the Philco Radio & Tele- 
vision Corporation. This company not only 
plans to produce a limited number of tele- 
vision receivers for the public, but may op- 
erate stations in New York, Philadelphia, 
Schenectady, Milwaukee and Los .- \neeles. 

W 
buoy. The other 
tank pocket con- 

tains a set of low- discharge type storage 
batteries mounted in a steel rack. 

The photograph herewith shows the bat- 
teries being lowered into a tank pocket. The 
batteries furnish power for the transmitter 
which continually emits a characteristic 
signal of 5 dashes every 15 seconds on a 
frequency of 310 kilocycles. 

"The antenna system," says Supt. Eaton. 
"consists of a fifteen -foot vertical radiator 
mounted on a ceramic insulator above the 
superstructure of the buoy. The radio fre- 
quency current is fed to the antenna by 
means of a co -axial cable which runs from 
the transmitter to a terminating unit at the 
base of the antenna." 

While little is known of its actual range, 
it is expected that radio bearings will be 
obtained at a radius of about four miles. 

First Facsimile Network 
A preliminar) experiment with the first 

facsimile network was made in mid -March 
when stations \VGN in Chicago, \VOR in 
Newark and WLW in Cincinnati went on 
the air. It is expected to extend the net- 
work if the tests prove successful. 

Mules and Radio 

According to the Chapel Hill, N. C., 
Weekly, J. M. Yarborough, a Jonesboro 
farmer, has equipped his plow with a por- 
table radio. As he follows his mules up and 
down the furrows. he listens to music, news 
broadcasts, plays, lectures and advertise- 
ments from all over the world. (The mules' 
reaction can i ily he guessed.) 

RLD WIDE 
Airplane Static Suppressor 

A static suppressor to insure normal re- 
ception of both directive beam and voice 
radio signals, irrespective of static condi- 
tions, has been developed by the Bendix 
Radio Corporation and United Air Lines. 
The device has been installed in the tails of 
United's entire fleet. 

Now, when a pilot encounters static, he 
pressed a button which electrically releases 
a wire in the slip- stream. This wire extends 
to its full length behind the plane, permit- 
ting static, which formerly leaked off the 
plane, to discharge harmlessly. 

Televise Operating Room 
For many weeks there had been a lot of discussion about plans 

operation in a Brooklyn, New York, hospital. The purpose of th 
see whether or not television could be used as a means of giving 
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to televise a surgical 
e experiment was to 
medical students and 
internes a closer view 
of operating t e c h- 
nique. 

A local television 
company provided 
the equipment which 
the hospital used. 
Hospital authorities 
were enthusiastic as 
to the future applica- 
tions of television in 
this field. 

The problem of 
providing adequate 
illumination for tele- 
vision pick -up was 
solved by using filters 
to cut off the heat 
(infra -red) rays. 

Crowds Are Televised 
More than 12.000 people visited the 

R.C.A. exhibit at the Frisco Fair on open- 
ing date. During the first two days more 
than 10,000 were televised -this being at the 
rate of 15 persons per minute for twelve 
hours. 

Ears of the Army 
Radio has been used for some time to 

keep the various ,ground units of an army 
in communication with one another. For 
almost as long, airplane radio has been used. 
Now the United States Airily has adopted 
portable pack transmitter and receiver 
equipment to enable men on the ground to 
maintain communications with planes in the 
air. 

As the accompanying picture shows, the 
equipment is no more than can be carried 
by a single man in a small back pack. The 
antenna, as shown, extends vertically 
above it. 

In this particular set -up. two men are 
operating the equipment - the one who 
carries the pack and antenna, as an observer, 
while his companion can devote his full at- 
tention to operating the radio equipment. 
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Ponts For "DX" 

Short Wave Magazine, the British pub- 
lication, reports that one S \\Z tried prac- 
tically every means of getting rid of the 
effects of body capacity. As a final despair- 
ing gesture, lie set up a chair, put a 
grounded metal plate on it, took off his 
pants, sat down and started tuning. Hand 
capacity was then considerably worse. 

RADI 
Medal Awarded David Sarnoff 
AT the annual dinner of the Veteran Wireless 
Operators Association in New York. President 

Illiam J. McGonigle announced that a new award 
hail been inaugurated. 

Mr. Sarnoff, a former wireless operator, was 
then presented the Marconi Memorial Medal for 
Achievement, as the outstanding radio executive of 
today who was formerly a wireless operator. The 
award and its acceptance were made over long 
distance telephone wires to Palm Beach. Fla.. 
where Mr. Sarnoff was recovering from an illness. 
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New Tubes For Air Safety 
A new type of radio tube developed by 

General Electric generates a radio wave 
which is even shorter than the tube itself. 
As seen in the illustration below, the tube 
measures 8 inches overall, but the wave it 
generates is only about 5% inches (14 cm.) 
long. Radio beams of this length are highly 
directional and may be aimed like a search- 
light, making it possible to measure dis- 
tances by reflection. 

Directed at the ground or any other ob- 
stacle from an airplane, the beam is reflected 
so that an altimeter can immediately record 
and translate the time required for the 
beam's reflection. With the equipment posi- 
tioned beneath the plane, an indication of 
altitude can be had. Vith the instrument 
installed in the nose of the plane, it will 
signal approach to mountains, high buildings 
or other dangerous obstacles. 

F.C.C. Releases Figures 
According to a report from the Federal 

Communications Commission, there are 
now more than 51,000 licensed amateur 
radio operators in the United States. There 
are even more licensed amateur stations 
than there are operators, as several Hams 
own at least two stations -some, for ex- 
ample, have stations in their town and 
country homes, and not a few have portable 
rigs. Of these Hams, more than 1000 are 
shut -ins, whose chief contacts with the world 
are through radio. These include the blind, 
the crippled and the bed -ridden. Blind oper- 
ators. estimated at more than 100, fre- 
quently take their license exams in Braille. 
Many of these Hams are affiliated with the 
Naval and Army Reserve Systems. 

Instrument of Many Uses 
A new type of highly sensitive seismo- 

graph has been designed by H. A. Chinn 
and V. N. James, CBS engineers. While 
the primary purpose is to show irregulari- 
ties of current traveling through the net- 
work, it is so sensitive that it can pick up 
vibrations re- 
sulting from the 
movement o f 
subway trains 
underneath t h e 

Chrysler Tower 
near the top of 
which it is lo- 
cated. It c a n 
even record the 
steps of a bur- 

DIGEST 
Meet Sifalala 

Mr. Carlo Spatari, Director of the Spatari 
language foundation, has allotted to the 
Short Wave League the word "SIFA- 
LALA." This, in the Spatari language, 
means not only the name of the League, 
but also its address, by street, city, state 
and nation. The language, the syllables of 
which are based on the musical scale, was 
devised to facilitate international radio 
communications. One of the synthetic words 
may mean a complete message. For ex- 
ample, "LASIFARE" is a complete greet- 
ing, in thirty -j+t'c words! 

Britain Calls All Radio Men 

Although experts 
say that the tension 
in Europe has de- 
creased. an indication 
that the war clouds 
are still lowering is 
seen in a recent issue 
of Wireless World 
which devotes two 
pages to the registra- 
tion of all radio en- 
thusiasts who might 
be of use to the Gov- 
ernment in the event 
of a national emer- 
gency. 

Reproduced at the 
right is one of the 
pages of the ques- 
tionnaire inquiring as 
to the capabilities of 
the respondent. The 
reverse of this ques- 
tionnaire carries a 
printed envelope ad- 
dressed to the Navy. 

rITPPPT3 
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glar entering a 
bank -vault! 

Designed for testing radio lines, sound 
stages, etc., it permits engineers to perform 
in a single hour, work which previously 
took several weeks. Another of its many 
uses is to make tests for sound -proofing 
buildings. If the sound takes one -tenth of a 
second or more to fade out, the instrument 
will record it. Also, by means of its record- 
ings in the study of acoustics, engineers can 
tell whether a studio is "live" or "dead." 

Picture above shows James at the con- 
trols; Chinn's photo is inserted. 

to Register for Emergency 
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Home -Made Deaf Aid 

1 
AN aid for the hard of hearing may be 
assembled out of three tubes, a micro- 

phone, a headphone and a few parts from 
the junk box, according to Radio Revista 
of the Argentine. A schematic diagram 
showing all values of components is given 
in Fig. 1. The iron core choke is any 30 h. 
filter choke. The microphone may be con- 
nected across the points marked " M IC" 
and the author recommends that a midget 
mike be used. This may be either crystal, 
dynamic or velocity and it is suggested that 
a crystal headphone be used as the mike. 

The diagram shows magnetic headphones 

The accompanying sound program is 
radiated from the antenna, positioned direct 
ly above the "torpedoes." 

Co -axial cable is used for feeding all of 
these units. It is particularly interesting to 
notice that the point to which the video 
feed line is attached is so positioned that 
a quarter wave length "U" is formed, as 
shown on the diagram. 

Dual Twin- Triode Transmitter 

4 TWO twin triodes, such as the 6A6, 
forni the basis of an ingenious exciter 

which was designed by Austin Forsyth, 
G6FO, editor of The Short-Wove "ove .1!aga- 
^fine a British publication. 

being used for the output. If it is desired to 
replace these with crystal phones, a filter 
network must be employed to permit the 
B voltage to get to the plate without pass- 
ing through the phones, which would be 
damaged. 

New Magnetic Pick -Up 

2 
AX improved magnetic Fick -up which 
uses Jour po'es has been developed in 

Keying can be handled in any of the jacks 
shown, but J3 is recommended. The 6A6's, 
according to the author, work very well up 
to 14 megacycles. The components specified 
are the same as in author's single tube 
transmitter, a description of which follows. 

One point to remember is that the four 
R.F. chokes must be dissimilar in order to 
avoid self- oscillations. Use chokes of dif- 
ferent make or of slightly different values. 

Germany. This pick -up, which is described 
it Baste!brieje, is shown schematically in 
Fig. 2. An ingenious means of cutting out 
material from the armature permits it to 
be pivoted at the exact center and provides 
adequate rigidity, as it actually forms an 
integral spring. The armature is also very 
easy to center, as the anchor plate forms 
the base of the entire system. 

How the Television Torpedo 
Aerial Works 

3 
THE phantom drawing in Fig. 3 shows 
the connections which are utilized in 

the television sight and sound antenna which 
has been installed by the National Broad- 
casting Company atop the Empire State 
Building, New York City. Assigning a l - 

trar_y directions for the sake of clarity. > : 

will notice that the North and \Vest tor- 
pedoes are connected to one phase of the 
push -pull output of a video transmitter. 
while the East and South torpedoes are 
connected to the other phase of the video 
output. 

12 

TO 
AUDIO 

TRANSMITTER TO 
PUSw -PULL 

OUT PU7,V,DEO 
TRA N SM TTER. 

Single Twin- Triode Transmitter 

5 
VALUES used in the one -tube CO -PA 
unit are as follows : R2- 10,000 ohm, 

3 watt resistor ; RFC -standard transmit- 
ting R.F. choke; C3 -.0001 mf. for all bands 
between 3.5 and 14 inc.; C3 -.0003 mf. for 
1.7 mc.: Cl and C4 -.0001 mf. for higher 
frequency bands or .00016 for 1.7 mc. ; C2, 
C6 and C7 -.005 nif.; R1- 25.000 ohms. 
Coils Ll and L2 should be electrically well 
separated and are standard coils for the 
frequencies to be employed. C5 is a neu- 
tralizing condenser; C4 -.0001 mf. double - 
spaced condenser. Tank coil L2 is a stand- 
ard 10 watt in mount and must be center - 
tapped. Plate voltages are 400 maximum 
with a 6A6 or 250 if a 6E6 is used. 

Cathode -Roy Microscope 

6 AN excellent explanation of a cathode - 
ray microscope, as shown in Fig. 6, 

appears in Wireless World, of Britain. The 
diagram is virtually self -explanatory, as 
the optical analogy at the right explains 
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the cathode -ray system shown at the left. 
It is found that magnification up to 100,000 
diameters is obtainable with this apparatus. 
The electron beam is produced by a cold 
cathode in a low vacuum tube at the top. 

The object to be inspected is placed on a 

revolving plate and examined with the op- 
tical microscope at the right and then 
rotated into the electron beaus. Its image 
is produced at moderate ,magnification on 
the upper screen so that it may be focused. 
This screen is then raised and the projec- 
tion coil below it gives greatly increased 
enlargement on the final screen at the bot- 
tom of the microscope. 

speakers in parallel to this transformer. 
Fig. 7J indicates the connection of eight 

speakers in series -parallel. 
The impedances of the speaker voice 

coils are: Fig. F-8 ohms; Fig. G-8 ohms; 
Fig. H -12 ohms: Fig. 1 -32 ohms; and 
Fig. J -25 ohms. 

New Marconi Aerials 

8 
FIG. 8A illustrates a tapered artificial 
line to match impedance and to secure 

maximum energy transfer and optimum 
tuning when a receiver is connected to a 
remote aerial. The line consists of a series 
of progressively changing units of induct- 
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Connecting Additional Speakers 

7 
a method by which a 

>upp is n ur tiny loudspeaker is used in 
conjunction with the loudspeaker of a set. 
This series connection affords a plate im- 
pedance which is the sum of the primary 
impedance of both speaker transformers. 

Fig. 7B shows parallel connection of the 
speakers in which the impedance is de- 
creased, the formula being the usual one 
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ance-capacity. The figure shows two aerials 
of different characteristics connected to the 
sanie caille. 

The line going to the long and medium 
wave aerial has an impedance of about 3000 
ohms at the aerial. decreasing to 100 ohms 
at the cable. The short wave antenna's 
line has an impedance of from 400 ohms at 
the aerial, decreasing to 100 ohms at the 
cable. Each line offers high impedance to 
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1. 11 

ri 
for impedances in parallel. 

Fig. 7C shows connections for one speaker 
connected directly in the plate circuit. to 
reproduce the bass end of the spectrum. 
while the second speaker, connected through 
a condenser, will reproduce high frequencies. 

Fig. 7D shows connection of an addi- 
tional loudspeaker which dors not hare a 

center -tapped primary to a push -pull out- 
put stage. 

Fig. 7E shows a method of affording ex- 
citation for a speaker field. The tube is a 
25Z5. The resistance is 300 ohms at 300 
ma., for 115 volt A.c., the condenser is 8 ntf. 
and the speaker field may vary between 
1500 and 4000 ohms. 

Fig. 7E simply shows a means of using a 

variable impedance secondary transformer 
to match a speaker to an output stage. 

Fig. 7G shows how three speakers in 
series would he connected to such a trans- 
former, and Fig. 7H shows how two speak- 
ers in series would be so connected, while 
Fig. 7I indicates the connection of two 
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the frequencies t.n the other aerial. 
.-\ remote control unit may be previously 

calibrated and inserted in the cable at any 
point, as shown in Fig. 8B. 

Fig. 8C shows the adaptation of the 
circuit to a dipole antenna. 

Curing Key Clicks 

9 A KEY may be inserted in the screen - 
grid lead of an oscillator. in the high 

voltage lead, or in the high voltage plate 
lead of the power amplifier. Even if the 
key is inserted in the first mentioned place, 
which is the hest, sparking is apt to result 
at the key's contact. This causes interfer- 
ence. 

The simplest filter to eliminate this 
trouble is seen in Fig. 9A, where a 2 inf. 
condenser and a 1000 ohm resistor are in 
series across the key. If the current in the 
key's circuit exceeds 10 ma.. additional 
components are necessary. This is the cir- 
cuit. as shown in Fig. 913. where a high 
inductance choke in parallel with a 100.000 
ohm variable resistor is connected in series 

(Cm/finned on next pawl 
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with the key. If interference from keying 
still feeds into the line, an R.F. filter may 
be inserted in the A.c. power leads, as shown 
in Fig. 9C. This will prevent interference 
with broadcast reception. 

2 -Tube 3 -Meter Adopter 
vAN extremely simple converter can 0 be made at a maximum cost of about 

$7.50, as described in Short Wave Maga- 
zine of England. All the coils are wound 
on one -inch corks and are permanently 
mounted on their associated condensers. 
The radio receiver, with which this con- 
verter is used, is tuned to approximately 
1500 kc., the coil L4 consisting of 150 turns. 
Both tubes must be shielded as are the three 
tuned circuits. 

To operate, tune the oscillator until a 
hissing sound is heard, then tune for a sig- 
nal with the antenna connected to the 
cathode tap of the detector stage. When a 
signal is tuned in in this way, shift the an- 
tenna to its correct position and balance 
the R.F. stage. 

Specifications for the coils and other com- 
ponents are: R.F. stage, Ll, 6 turns spaced 
to cover 1 -in. Cathode tap 4d-turn from 
ground end; 1st det., L2, ditto, with 3 -turn 
coupling coil close to ground end; osc. coils, 
L3, 5 turns each, wound continuously to 
cover 2 ins. With both coils wound in the 
same direction, the connections, starting 
from either end, should be: 1 plate, 2 B, 3 
grid condenser, 4 ground. 

List of parts and values: Cl, C, C4, C5- 
.01 mf.; C3 -.001 mf.; C6 -.0002 mf.; C7, 
C8, C9-15 mmf.; C10 -.0001 mf.; RI- 
500 ohms, 1 watt ; R2 -1500 ohms, 1 watt ; 

R3- 100,000 ohms, 1 watt; R4- 30,000 

INTERNATIONAL 
ohms. 1 watt ; R5, R6- 50.000 ohms, 1 watt ; 

filament transformer, 6.3 v.. 1 amp. ; 6D6 and 
6F7 tubes. 

Home Recording Hints 

11 A 
SIMPLE circuit for home record- 

ing is given in Fig. 11A, from 
Practical and Amateur Wireless of Eng- 
land. Two double -pole. double -throw 
switches are used to permit either the micro- 
phone or pick -up to be connected to the 
input of an amplifier which, incidentally, 
may be the audio channel of a radio receiver. 
Either the microphone or a pick -up may be 
connected to the input, permitting play -back 
through the loud speaker or recording on 
the cutting -head connected with the output. 

If the radio frequency and detector stages 
of a receiver are connected to the input, 
broadcast programs may either be played 
through the speaker or recorded by the cut- 
ting head. 

Fig. 11B shows a simple mixer for 
recording from a microphone and pick -up, 
permitting any degree of fading of either 
unit. 

Fig. 11C shows a constant impedance 
volume control for the input circuit. In this 
way, the input may be regulated without 
getting the circuit out of balance and there- 
by destroying its frequency characteristics. 

When playing back, surface noise (par- 
ticularly manifest in home recording) may 
be eliminated by means of a simple scratch 
filter, as shown in Fig. I1D. This consists 
of a fixed condenser and a variable resistor 
in series. Many circuits use a fixed resistor, 
which is cheaper, but the variable resistor 
is preferable as it permits the passage of a 
maximum range of highs while allowing 
the scratch to be taken out. 
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Making an "S" Meter 

12 ' N 
meter to measure signal 

strength may be used to replace the 
magic eye often incorporated in communica- 
tions receivers. The advantage is that an 
"S" meter gives a definite reading, while 
the magic eye merely indicates an approxi- 
mate signal strength. 

The basic principle of the "S" meter, as 
described by J. F. S. Carpenter, G8JQ, in 
The T. & R. Bulletin of Great Britain, is 
merely a Wheatstone Bridge as shown in 
Fig. 12A. The ratio of the resistances, when 
no current flows, is expressed by the ratio 
R4 /R1 = R2 /R3. 

Fig. 12B shows how a tube is substituted 
for R4. Its internal resistance must remain 
constant so that no current flows through 
the meter when the bridge is balanced. This 
balance is achieved by installing a variable 
resistance of the correct value in series with 
the tube. 

Practical application of this circuit is 
shown in Fig. 12C. In this figure, resist- 
ances 1, 2 and 3 correspond to those simi- 
larly numbered in 12D. In the writer's case, 
RI was 2000 ohms; R2, 100,000 ohms; R3, 
24,000 ohms. A 0 -1 ma. meter was employed. 

If, in actual use, the meter tends to go off 
scale, a shunt can be used to increase its 
range. 

New Television Tube 
T. C. BUTTALL and Baird Telc- 

o vision, Ltd., have applied for a patent 
on a new type of television tube, which has 
been described in Wireless World, a British 
publication. 

In this system, the picture signals de- 
veloped in an electron camera are passed 
directly from the scanning aperture in the 
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RADIO REVIEW 
an dc on to the br >t Lf a ,cries of target 
electrodes arranged in a projecting part of 
the same tube. where they are subjected 
to intensive amplification by secondary 
emission. 

According to the invention, the signals 
are modulated. as they pass through the 
tube, by applying a carrier -wave frequency 
directly to one or more of the target elec- 
trodes in the electron multiplier. Preferably 
a periodic blocking potential is also applied 
to the electron multiplier, in order to cut 
off the output during the flyback period. 

Simplified Variable Selectivity 
II Rift selectivity is an advantage in 

1 4 a radio receiver when tine wishes to 
separate the signals of stations on adjacent 
bands, but a lesser degree of selectivity is 
preferable in order to get high fidelity re- 
production when extra sharp tuning is not 
needed. 

A method suggested by a British writer, 
R. E. Spencer. in ¡1'ircless iI'orld. is shown 
in Fig. 14. This consists of adding two 
windings to a coupling transformer and 
having a single -pole, double- throw switch 
with an "0FE" position connected to them. 
The insert in Fig. 14 shows how these coils 
are added, while the schematic shows their 
place in the circuit. When the switch is in 
the middle position, with neither coil 
"shorted;" medium selectivity is obtained. 
This selectivity may be increased by plac- 
ing the switch in one position, and the tun- 
ing broadened by placing it in the other 
position. 

Interference in Television 

15 ) 

I: trouble that British television 
I, n ers are experiencing, according to 

II'ir hss ii'orld, i. (hie to inter ferem -e ír0211 

the heterodynes of various stations which 
impinge on the video band. The use of a 

reflector can do much to overcome this 
difficulty. 

In normal use the reflector is positioned 
directly in back of the receiving antenna 
in a straight line with the video transmitter 
to be received. If the interfering station is 
located as shown in Fig. 15: \. its signals 
will reach the antenna and cause distortion 
of the image. Fig. 15B shows how a simple 
change in the position of the reflector will 
block the wave from the interfering station. 
In this case, however, there will be some 
decrease in the strength of the signal re- 
ceived from the vision transmitter. There- 
fore. the editors of RADIO & TELEVISION 
suggest that instead of changing the posi- 
tion of the reflector, as the British maga- 
zine recommends, an additional reflector 
be installed so that two are in use-one as 

shown in Fig. 15A and the other as shown 
in Fig. 15B. 

Operation of Automatic Bias 

16 
THE basic circuit in which cathode 
bias is used is shown in Fig. 16A. The 

direction of the plate current which flows 
from the cathode to the plate inside the tube 
is shown by the arrows. Flowing through 
resistor R3, it creates a v -Itage drop which 
is equal to IR3. I being the current in 
amps., and R3 the resistance in ohms, thus 
making the cathode positive with respect to 
the negative B lead, to which the grid is 
returned through R1. In normal operation, 
no grid current flows, so that the grid is at 
the same potential as negative B, making 
the cathode positive with respect to the 

(AZ) 
ANODE N' 

(AL) 
ANODE 

LENS 

CATKH 

13 

TARGET ANODE N'4 

ANAODE N'3 

--(G./GUN 
SCREEN 

BATTERY 

11 rid. When a signal is applied across RI, 
the grid becomes alternately positive and 
negative. with respect to negative B. 

When the grid swings positive, the grid 
potential is less negative than before with 
respect to the cathode. so that the plate 
current increases. The voltage drops across 
R2 and R3. therefore, increase as well. 
With respect to negative B, the plate is less 

positive than formerly, and the cathode is 
more positive. 

When the grid swings negatively. exactly 
the reverse happens. the plate current falls 
and the voltage drops across R2 and R3 
are decreased. Consequently, the plate be- 
comes more positive. and the cathode less 
positive relative to negative B. 

It is therefore clear that when a signal is 
applied. both plate and cathode potentials 
fluctuate, and that the change of plate po- 
tential is in the opposite direction. and the 
change of cathode potential is in the sanie 
direction as the grid voltage change. All 
potentials are reckoned with respect to nega- 
tive B. The output voltage at the cathode 
is thus in the same phase as the input, and 
the output voltage at the plate is in the 
opposite phase. 

One difficulty sometimes experienced 
with automatic bias is the possibility of feed- 
back. This, however,. can be suppressed by 
using a large capacity by -pass condenser 
C. as shown in Fig. 16B. In this way. al- 
though the plate current fluctuates and 
follows a change of grid voltage, the cur- 
rent through R3 does not change, for the 
condenser absorbs the difference. 

The values of C are : 25 to 50 nif. iii 
AS. amplifiers; .1 mf. in broadéast I.F. and 
R.F. amplifiers; or .1 nif. or smaller for 
short wave work. 
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Hugo Gernsback, Edi- 
tor of "R & T," scored 
130 points in 191/2 min- 

utes. What is your 
score? 

FORM /N /MUM RES /SrANlf MW1 /(í1WIRE TOWE. 

1. When you want to wire up a circuit 
with the least possible D.C. resistance. 
which of the following would you use to 
keep resistance at a minimum? 
a. Copper wire d. Iron wire 
b. Silver wire c. German silver wire 
c. Platinum wire f. Invar wire 

2. Manfred von Ardenne, noted German 
physicist, has recently received much pub- 
licity for his work on 

a. a new type of submarine detector, 
b. a new type of "death ray ". 
c. a new type of cathode ray tube. 
d. a means for creating interference with 

enemy broadcasts. 

3. Here are the 
radio engineers and 
panies. Can you tell 
which company? 

a. Ed Cohan 
b. Charlie Horn 
c. Jack Poppele 

names of three noted 
three well -known corn - 
which engineer is with 

A. NBC 
B. MBS 
C. CBS 

4. No matter what your opinion of them 
may be. the most popular programs in the 
rural districts arc 
a. Lunn & Abner d. Charlie McCarthy 
b. Major Bowes e. Information Please 
c. Kate Smith f. Benny Goodman 

5. When Guglielmo Marconi, Italian in- 
ventor, died, his yacht, the Electra, was 

a. seised by Mussolini for his personal 
use. 

b. sunk with the body of its owner 
aboard. 

c. turned into a floating radio museum. 
d. put into the Italian National Museum 

of Science. 

16 

Wit 

For each question answered 
fully, count 10 points; half 
right, 5 points; etc. A perfect 
score is 170, a good score is 

110; below 60 is poor. 

TOKIO pRAeAS t.tNs 
z -MOfCOWl 

Ar 'PAR/-5y 

WH /CH /S NEAREST- AND FARTHEST --? 

6. A radio listener in Denver tunes in 
a number of s -w broadcasts. Of the follow- 
ing cities where these broadcasts might have 
originated, which is farthest from, and 
which nearest to, the listener? 

a. Tokyo d. Moscow 
b. Caracas e. Berlin 
c. Paris f. Rome 

7. Certain motion picture executives have 
decided that their stars should cease broad- 
casting because 

a. the programs were so bad they hurt 
the stars' prestige. 

b. the programs were so good that peo- 
ple stayed honte to listen to them instead 
of going to the movies. 

c. the public got so much free entertain- 
ment front the stars that they were unwill- 
ing to pay to see their pictures. 

d. the stars got swelled heads and waned 
more money. 

8. Instructions for mounting certain radio 
parts call for the use of 6/32 screws, which 
means that 

a. one should use six screws of the No. 
32 size. 

b. the screws are size No. 6 in diameter 
and have 32 threads to the inch. 

c. the .ccrcu's are 6/32" in diameter. 
d. the ratio of the diameter to the length 

of the screw is 6:32. 

9. When Sunday sermon broadcasts 
were commenced nearly 20 years ago, a 
number of ministers condemned them as 

a. attempts to win converts from one 
religion to another. 

b. giving a false impression of a church 
service. 

c. another reason for the public to stay 
away from church. 

d. too strong a drive for new church 
members, and therefore undignified. 

10. At the end of February, 1939, the 
rumber of licensed amateurs (Hams) in the 
United States was 

a. less than 25,000 
h. between 25.000 and 35,000 
e. between 35.000 and 45,000 
d. between 45,000 and 55,000 
e. more than 55,000 

_ 

FLEMINr,i" 

ACHIEVED AT WH /(H DATE -- -? 

11. (A) Thomas Edison discovered that 
a heated filament emits electrons. (B) 
J. A. Fleming discovered that a positive 
plate would attract these electrons, and 
(C) Lee de Forest controlled the flow by 
means of an interposed grid. From the fol- 
lowing table, choose the date of each man's 
achievement. 

a. 1869 d. 1888 g. 190.5 
b. 1876 e. 1896 h. 1907 
c. 1883 f. 1899 1. 1909 

12. In scanning an image, the cathode 
ray in a kinescope must swing back to the 
beginning of each line. The relation between 
the time it takes for the back -swing and the 
time taken for the image swing may be 
expressed by the ratio 

a. 10:1 d. 1:5 
b. 5:1 e. 1:10 
C. 1:1 f. 1:11% 

13. A famous broadcaster was recently 
granted a Ham license. The "air name" of 
this person is 

a. Gracie Allen 
b. Autos, of Autos 'n' Andy 
e. Andy, of Amos 'n' Andy 
d. Lum, of Lunt & Abner 
e. Abner, of Lum & Abner 
f. Fibber McGee 

14. The screens of some cathode ray tubes 
show a green image, while others show a 
white image, the difference being caused by 

a. the electron emitting material on the 
cathode. 

b. the fluorescent material on the screen. 
c. the voltage applied to the tube. 
d. the war in China. 

15. In New York City, the title of the 
man in charge of the police department 
radio system is 

a. Radio Supervisor 
b. Chief of Conunnmications 
c. Director of Broadcast Division 
d. Superintendent of Telegraph Bureau 

16. A "hard" tube, as used in radio, is 
a. any metal tube. 
b. a highly evacuated tube. 
C. a tube containing a large percentage 

of gas. 
d. any tube suitable for use in high fre- 

quency work. 

17. In the following list, can you pick 
out one artist who has never sung over the 
air? 
a. Lily Pons 
b. Lawrence Tibbett 

c. Paul Chabas 
d. Enrico Caruso 

(Answers appear on page 64) 
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What About 
THAT 

7"QIQVLS l tf f2 

Antenna? 
An interview with O. B. Hanson, chief 
engineer of N.B.C., discloses many 
interesting things we did not know before 
concerning receiving aerials for television. 

FOR receiving television images transmitted on waves in 
the 6 -meter region. a horizontal doublet is generally advo- 

cated. The accompanying pictures show various locations in 
which the doublet may be placed. It is interesting to note for 
those who read the English television articles, that their 
doublets are shown in a vertical position, the waves being 
vertically polarized over there. In this country, horizontally 
polarized waves are used for television, and the doublet should 
be placed horizontally also, as shown in the accompanying 
sketches. 

Fig. 1 shows how the doublet. each leg of which measures 
one -quarter wave length, may be connected to the television 
receiver by means of a twisted pair. The twisted pair com- 
prises two rubber covered wires which are twisted together. 
similar to lamp cord; the better the insulation, the more relia- 
ble the reception, especially in wet weather when leakage 
may occur. if the wires are poorly insulated. 

Fig. I B shows the use of co -axial cable between the antenna 
and the television receiver itself. The principal thing to 
remember in connection with a television aerial or doublet 
is that it should be elevated to the highest position possible, 
at least twenty to thirty feet above the roof, so as to be free 
from interfering electric light or telephone circuits, and 
capacity or inductive effects from ally nearby metal or other 
maeses. 

In a recent article in the New York Stn. Mr. O. B. Hanson, 
vice -president and chief engineer of N.B.C., revealed some 
interesting condition: that will undoubtedly occur in television 
reception in large cities. With buildings of various heights. 
all sorts of wave reflections are bound to occur and our 
television experimenters will often find conditions similar to 
those illustrated in Figs. 2. 3, etc. 

As Nir. Hanson pointed out (see Fit. 2), the receiver 
doublet or aerial may pick up a very good signal on a wave 
rejected from the wall of a building. 

Fig. 3 shows a double and even a triple reflected wave, and 
many of our television experimenters in the near future may 
find that by moving the doublet up or down, a point ce 
maximum signal with mininum multiple path reception will 
be found for their particular location. Of course. the Ttau, 
will spread out a great deal more than is apparent from the 
simple diagrams here shown. and in each case the point where 
the maximum strength of signal (especially on a reflected 
wave) is to he found, will have to he determined by experi- 
ment (rotation of the antenna while viewing received image). 
Sometimes much better reception will le found Ie moving a 
doublet closer to or farther from the wall of the building. Even 
moving the doublet a few feet may spell the difference 
between success and failure. 

Mr. Hanson brought out the fact that while absorption of 
energy from the television wave, due to metal structures in 
close proximity to the receiving aerial, is to he considered, 
National Broadcasting Company engineers have found this 

(Continued OH page 44) 
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First Prize Winner 

'Regeneration >' 

Indicator 
One of the "magic eye" or 

electron ray tubes, such as the 
6G5, 2E5, etc., can be used to 
indicate when a set is regen- 
erating or when it has "plopped 
out ". 

The circuit shown may be 

used on broadcast T.R.F. as 
well as on regenerative sets. 

Points to remember are that the 
filament of the magic eye need 
not be grounded if the filament 
supply in the power pack is. 
Also that it may be necessary 
to experiment with values of Cl 
and R1 to get the best results. 
-Michael Schmitt. 

Locating Distortion 
A quick way to locate distor- 

tion or dead stages in a radio is 

to connect a fixed crystal de- 
tector in series with a pair of 
phones and, with the set tuned 
to a strong broadcasting station 
or coupled to a modulated 
signal generator, connect the 
phones across the secondaries 
of the R.F. and I.F. trans- 
formers, starting with the R.F. 
and going toward the output. 
\\'hen you reach the audio 
stages, substitute a .1 mf. 600 

/CONDENSER 

CRYSTAL PHONes 

volt condenser for the crystal 
and connect directly from plate 
to chassis. Sometimes this will 
locate a faulty stage when noth- 
ing else will. Use crystal when 
testing between points 1 and 2, 

and condenser between 3 and 4. 

-William /l. Perkins. 

Making; Variable 
Condenser 

A midget variable condenser 
can be made from an old burned 
out volume control and a little 
sheet brass. First the volume 
control components, such as the 
resistance, contact, etc., must be 

taken out. The plates are then 
cut to size and shape from the 
sheet brass; the rotor is fast- 
ened to the shaft either by 
tapping the shaft and securing 
the plate with a screw, or by 
soldering, or swaging. The 
stator plate or plates can be 
secured either by bolting or by 
affixing with a household cement. 
A two or three plate condenser 
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Radio Kinks 
Each month the Editor will award a 2 years' subscription for the best kink 
submitted. All other kinks published will he 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. 

is most easily made, but with a 

little practice, multi -plate con- 
densers can be made in this way. 
-Tonto R. Snmlar. 

VOLUME CONTROL BRASS 
CASE PLATES 

sHt,p-r ) LUGS 

lode Practice 
Oscillator 

The cheapest efficient code - 
practice oscillator can be made 
out of an old bell -ringing trans- 
former, a key and a headset. 
The primary of the bell- ringing 
transformer is connected across 

BELL R NGING 
TRANS. ) 

6 -8 VOLTS 

KEY-s 

110V. 
A.C. 

PHONES 

the 110 volt line, while the sec- 

ondary is connected in series 
with the key and phones, as 

shown. This, of course, can be 
used only on A.C. 

Some experimenters prefer 
using a glass of water with a 

pair of leads submerged in it as 
a resistance, instead of a trans- 

former. Although this is con- 
siderably cheaper, it is quite 
dangerous should the user be 

wearing a pair of grounded 
phones and accidentally come 
across a ground or touch a metal 
part of the key. -Jerome Mul- 
lcrg. 

Plug -In Condensers 
from Old Auto Fuses 
I have found that burnt - 

out fuses of the small auto 
and radio type make fine an- 
tenna trimmer condensers. The 
idea is simply this -a small hole 
is drilled in one of the end caps. 
just large enough to admit the 
thread of a machine screw, 
which forms one plate of the 
condenser. (Better. the hole in 
the cap may be threaded for the 

OLD FUSE 
TIN- 
FOIL 

MACHINE 
SCREW 

RAPER 
COVERING 

4 Band- Spread Tuning 
Many condensers which are 

equipped with band- spread sec- 
tions have no means of tuning 
the band- spread from the front 
of the panel. In order to obtain 
such control, I am using the sys- 
tem illustrated herewith. The 
sizes of the pulleys will deter- 
mine the ratio of vernier con- 
trol for the bandspread. The 
drive may be a piece of strong 
string or fish line, or even a 
strong rubber band. It saves a 
great deal of trouble as one does 
not have to reach behind the 
panel to tune the band -spread 
condenser. -Richard J. Black - 
burn. 

HeavyDuty Phone Cord 
As my phones are used a great 

deal and subject to hard use, I 
found that standard phone cords 
did not last very well. In order 
to make a heavy duty cord that 
would stand almost unlimited 
abuse, I used the system shown 
herewith. The cord is ordinary 
electric light wire ; the plug is 
a standard electric light plug ; 

and the jack is a standard elec- 
tric outlet. Andres Enongelis 

PHONES COMMON PLUG 
AND SOCKET 

SPRING 
CLIPS 

ORDINARY 
LIGHT CORD 

Bending Jig 
With this easily built jig, sheet 

metal for radio cabinets or 
chassis may be quickly and even- 
ly bent to any desired angle up 
to 90 degrees. Two boards are 
hinged together, with a wooden 
clamp to hold the metal in posi- 
tion while one of the hinged por- 
tions is being raised. Use hard- 

TO G - - 
OUTPUT OF 

2 TUBE SHORT- 
WAVE RECEIVER 

WING NUT 
CLAMP 

SHEET 
METAL 

BAKELITE 
BASE 

screw, or a nut soldered to it. 
if no tap is at hand. A lock nut 
may also be provided.) The 
other plate is formed of tinfoil 
glued on the outside of the glass 
tube and underneath the other 
end cap. Ordinary paper is then 
glued over the fragile foil to 
protect it. I use standard fuse 
clips for mounting. Being simple 
and cheap to construct, I find it 
best to have one for every coil 
and just clip them in, instead of 
adjusting every time I change 
coils. Ivan Walker. 

HARDWOOD 
PLANK HINGED 

JOINT 

wood throughout. especially if 
you plan to bend sheet steel. 
The large board is secured to 
the top of the bench. while the 
smaller board, which is hinged 
to it, is provided with a long 
hardwood or iron pipe handle. 
-Bill Smith. 
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Various connections for the amateur transmitting antenna and feeder system are here shown, with special regard to the transmitter 
described in the March number. 

ÇQtt!n9 S'tatteaf « 

Amateur Rdo 
C. W. Palmer, E.E., Ex. -W2BV 

PERHAPS no part of amateur radio 
has changed more rapidly in the past 

few years as much as the atrial or antenna. 
Especially in ultra -high frequency trans- 
missions, the changes have conic so rapidly 
that the ham who always wants to try the 
"latest" has difficulty in keeping up with 
developments. 

On the lower frequencies used for ama- 
teur communication, the changes have been 
somewhat slower and set rules can be given 
for the design and construction of depend- 
able radiating aerials. 

First, there are two general types -the 
"Marconi" and the "Hertz" -named for the 
men who first applied them to radio trans- 
mission. The Marconi type which may 
consist of a single wire either vertical or 
horizontal or a combination of both, is con- 
nected to "ground" through a coupling and 
tuning arrangement. The Hertz antenna is 
a single wire suspended above the earth and 
the "ground" plays no direct part in the 
means of radiation, though it does of course 
have a very important effect on its per- 
formance. 

Since the Hertz antenna is used almost 
exclusively in amateur transmission, the 
description which follows will apply direct- 
ly to this type. The natural wavelength to 
which a Hertz antenna resonates is approxi- 
mately twice the length of the wire, and is 
affected to some extent by the proximity of 
surrounding objects which tend to raise the 
natural wavelength. A rule of the thumb for 
figuring antenna length is to multiply the 
desired wavelength in meters by 1.56 and 
the result is the length in feet required. 

This length is for a half -wave radiator 
and it must be understood that an antenna 
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can be any multiple of half- wavelengths and 
still operate efficiently as a transmitting 
radiator. Thus an aerial twice the length 
figured above will have two half waves on 
it. This fact makes it possible to use the 
same antenna for several "ham" bands since 
a full -wave (2 half -wave lengths) antenna 
for one band will be a half -wave antenna 
On another hand. It will be remembered 
that the ham bands are approximately ill 
harmonic relation -that is, one band is 
twice the frequency of the next lower in 
frequency. Conversely the full -wave an- 
tenna will he two wavelengths long for 
the next higher frequency band, etc. 

The direction or directions in which a 
Hertz antenna will radiate when not ob- 
structed by surrounding objects is shown 
graphically in Fig. 1. This illustration does 
not show the true shape, as, for example, 
the half -wave antenna pattern is in reality 
in the shape of half of a cruller, set upright 
on the surface of the earth -that of the full - 
wave aerial is in the form of two half- 
cones set in similar fashion, etc. 

An important characteristic of a trans- 
mitting aerial is its radiation resistance. 
This varies with the length of the wire and 
is greater for longer wires than for short 
ones. However. there is another factor 
which must be considered which offsets this 
to some extent. The radiation resistance of 
a half -wave radiator is about 70 ohms. That 
of a four -wave radiator is considerably 
higher and even though the power in the 
major lobe of the four -wave antenna is 
about twice that in the major lobe of the 
half -wave radiator, the antenna current fed 
from the transmitter to the radiator will be 
reduced by an increase in radiation resist- 

Third of a New Series 

ance. Thus, though the efficiency of the 
four -wave antenna is greater. the advan- 
tage is offset by the smaller amount of 
power supplied by the transmitter. In actual 
practice, the longer aerial shows some gain 
over smaller aerials. 

Feeding Current to the Aerial 
In Part 2 (sec March issue) we con- 

structed a c.w. transmitter to the point of 
coupling it to the aerial. We can now com- 
plete the X- mitter by actually putting up 
an aerial and coupling the unit to it. 

There are two methods of feeding the 
aerial: current and voltage feed. This 
simply means that the current from the 
transmitter is introduced into the antenna 
at either a point at which current is maxi- 
mum or a point at which voltage is at its 
peak. 

Figure 2 shows the difference between 
voltage and current feeds. For voltage feed 
a coil and condenser or two condensers are 
connected in series with the antenna. When 
coupling by the voltage feed method it is 
necessary to feed the power to the antenna 
at a high R.F. voltage (and corresponding 
low current) and for this purpose the coil 
and condenser are connected as shown in 
Fig. 2A. A balanced antenna is shown, in 
the latter case, but if desired. one of the 
half -wave radiators could be omitted. 

Transmission lines feeding an antenna 
from a transmitter may ile either tuned or 
untuned. The untuned type must be matched 
very carefully in impedance with the im- 
pedance of the aerial and are usually lim- 
ited to transmission on one frequency. The 
tuned type on the outer hand is readily 

(Continued on page 56) 
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Another "SWL Punk" Speaks Up! 
Editor, 

I just finished reading Austin Ward- 
man's letter on "S \VL punks" in the Jan- 
uary issue of RADIO & TELEVISION. Well, 
Austin, OB, you were pretty good, but not 
good enough, so I'm going to throw my 
2 cents' worth in. 

First of all, I'll say a few words about 
QSL cards. Some of these amateurs will 
send you their cards as soon as they receive 
yours, but others won't send you one for 
love or money and these amateurs ought 
to get out of the game. 

In the past six months I've logged 135 
amateur stations and I've sent them all my 

1111==M/1.. 

SWL card; and how many of these guys 
answered? Only 40! Pretty good out of 
135. Some of these I sent International 
Reply Coupons and they didn't even reply! 

So far, there have been only two ama- 
teurs that I think are worth their weight 
in gold. Of course there are many more 
but these two head the list. One is HH2B, 
Eric Bleo in Haiti -he's really one swell 
guy! He answers all SWL's right away 
-he doesn't wait a month or two! The 
other is W3LE. Judging from his letter in 
"R. &T." for October, he's really a swell 
guy and I would sure like to know him. 
These two hams are "hams what am!" 

This business of putting R9 reports on 
cards is a lot of hooey ! I never give an 
R9 report unless they deserve it. 

My suggestion to amateurs who are too 
cheap to QSL is:-at the end of every 
contact say, "I don't QSL to SWL's" or "I 
don't QSL to SWL's unless they send a 
2c or 3c stamp." 

Well, that's all boys, but I'll be back with 
more; in the meantime I'm open for all 
criticisms-or praise! 

GEORGE MATHEWS, 
854 \Vrightwood Ave., 
Chicago, Ill. 

Member Short IVat'e League. 

What Do YOU Think? 

This photo shows the business -like short-wave 
"listening shack" maintained by Capt. Paul B. 

Silver and his son at Woodbridge, N. J. One 
of the principal receivers used in this post is 

the Hallicrafler, shown in the photo. Captain 
Silver has hundreds of veri cards, a special 
veri letter and photos of the crew of the 
China Clipper, visible in the frame at the 

left of the photo. 

Found Our Circuits OK! 
Editor, 

Have read RADIO & TELEVISION for a 
long time and can say "it is the berries" for 
any one interested in radio and television 
receiver construction. I have built and 
tested many of the circuits shown in your 
magazine and have sure had lots of luck 
with them. 

WALTER BURDINE, 
Waynesville, Ohio. 

U.H.F. Listening Neglected? 
Aussie Hears Calif.! 

Editor, 
A phase of S.W. listening which I feel is 

greatly neglected is the Ultra -High Fre- 
quency stations on 11, 9 and 7 meters. 

Although these U.H.F. stations are pri- 
marily intended for "local" reception, you 
may be interested to know I have already 
received verifications from 14 of them 
and have reports away to 6 others. Included 
in my veris are four from Californian Po- 
lice radios on 30.1 mc. Most of these veris 
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were for the first reports received from 
Australia. 

In my general short -wave listening, I 
have received verifications from stations in 
104 different countries. 

R. SIMPSON, 
80 Wilga Street, 
Concord West, N.S.W., 
Australia. 

An English S -W Listener 
Editor, 

I have been reading RADIO & TELEVISION 
for about ten months and thought it a very 
F.B. magazine, but lately it has changed - 
I think it is better ! 

If the shack photos you publish are an 
example of the majority of American 
SWL's, you guys certainly "go places !" 
I have been S -W listening for about 18 
months ; I started on a 1 -tube adapter ; now 
I have a 5 -tube all -wave set. In a month 
or so, I am going to buy an American S -W 
receiver and have some SWL cards printed. 
I have very little time for listening, but I 
have managed to hear all continents and 37 
countries, also 23 states of the U. S. Com- 
pared with some of your SWL's -this is 
"chickenfeed." I would like a correspondent 
in the U. S. who is interested in S -W 
listening. I will answer all letters and will 
send an English television catalog to all 
who write. (Please note these are limited.) 

Well, I will say 73s to you, and wish 
the magazine long life. 

S. BURR AGE, 

25 Grosvenor Road, 
Forest Gate, 
London, E.7, England. 

Here's an "Aussie Contact," 
Fellows! 

Editor, 
I am a constant reader of RADIO & 

TELEVISION and thoroughly satisfied with 
my 25 cents worth, and how! 

I think Joe Miller's (Let's Listen In) 
corner to be the best reading, and tips on 
the DX and QSL cards, etc. This corner 
apparently is a popular page for many other 
readers, judging by the correspondence you 
receive. 

I am using a 5 -tube superhet. dual -wave 
commercial receiver and a 38 -ft. single - 
wire center -fed aerial, running N -S, and 
this seems to be the one most satisfactory 
and up -to -date. I suffer terribly from auto- 

mobile QRM which makes SWL impossible 
at times, and I quite agree with Franklin 
Jarvis' letter in the September, 1938. issue. 
When the car is being registered, the police 
should make the owner install an ignition 
suppressor of some kind! 

I have 30 countries in my "log," includ- 
ing s.w. Commercials and Amateurs, but 
lately have been only listening on 14 mc. 
as I find the Amateurs far more interest- 
ing to listen to and to "log." 

SWL cards out here are very expensive 
to have printed -about 200 cost $4.00 -that 
is for one color only. Wow ! 

I would like very much to hear from any 
of you chappies in the States or any other 
part of the world and will reply to all let- 
ters, also if any would like a call -book of 
the VK's and ZL's, I will gladly exchange 
or send one along. I would like so- me U.S.A. 
stamps from any correspondent (1c) and I 
will forward some "Aussie" stamps in 
return. 

IAN B. PORTER, 
201 Tooronga Road, 
East Hawthorn E3, 
Melbourne, Victoria, Australia. 

Voice from Honolulu 
Photo below shows the short -wave listening 
post of Ricardo Murakami, 1014 Gulick Ave., 
Honolulu, Hawaii. He uses several receivers 
covering all of the important short-wave bands, 
and is a member of the Short Wave League, 

certificate of which is see, on the wall. 

RADIO & TELEVISION 
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AT the present tin,. the Federal Com- 
munications Commission has allotted 

three channels to the transmission of tele- 
vision pictures and the accompanying 
sound. The channels are: 44 -50 mc.. 50-56 
mc., 66-72 mc. If double -side band trans- 
mission is used, the carrier would be 
modulated 2.5 mc. on each side (in the 44 -50 
mc. channel). The carrier would he 46.5 
mc., with the upper side band extending to 
49 mc. and the lower side band to 44 mc. 
The sound accompanying the picture is 
spaced 3.25 mc. from the picture carrier 
and this separation remains the same for 
all channels. 

Recently the Radio Manufacturer's Asso- 
dation has recommended that selective sin- 
gle side hands transmission should be 
adopted. The following recommendations 
were tentatively adopted as a standard. The 
audio carrier remains at 49.75 mc. (in the 
44 -50 mc. channel). The video carrier is 

4.5 mc. lower in frequency, at 45.25 mc., 
and only the upper side band is transmitted 
totally, giving a video side hand channel 
of 4 mc. (See Fig. 1 -B.) This extremely 
wide band of frequencies must be pre- 
served in both transmission and reception 
of the television signal in order to convey 
to the eve the maximum detail available on 
441 lines, 30 picture per second with an 
aspect ratio of 3 -4. 

When we consider the extremely high 
carrier frequencies and the tremendously 
wide side bands employed in the transmis- 
sion and reception of television images, 
we can realize some of the engineering 
difficulties that had to be overcome before 
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Tele 
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television arrived at its present state of 
perfection. But they have been solved I 

Beam of Electrons "Paints" Image 

In the reception of electronic television 
images, the transducer is a cathode ray 
tube. This tube is similar in construction 
to the picture tubes already described in 
previous chapters on this course. The 
cathode beam of electrons originating in 
an electron gun is passed through a series 
of negatively and positively charged elec- 
trodes and caused to impinge upon a 
fluorescent screen where it is transformed 
into ririble light. In the electro- statically 
deflected tubes, this beam is caused to pass 
between two vertical and two horizontal 
plates or electrodes which deflect it across 
the fluorescent screen when voltage is ap- 
plied to the set plates. In the electro- 
magnetic deflection hypes of cathode ray 
tubes, the beam of electrons is caused to 
pass through a vertical and horizontal mag- 
netic field generated be two electro- magnetic 
arils surrounding the neck of the cathode 
ray tube. In Fig. 1. the negatively charged 
cylinder surrounding the electron gun is 
usually termed "the grid" and this elec- 
trode or grid acts in an identical manner 
to the grid of a common 3 or 4 element 
radio tube with which we are familiar. This 
element, in present day tubes, is usually 
biased at minus 50 volts. This bias exerts 
a sufficient repelling force on the electron 
beam that no electrons reach the fluorescent 
screen and consequently the screen is dark. 
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This effect is called the current rut -off. 
\\lien the signal from the television re- 

ceiver partially or completely overcomes 
this bias, more and more electrons reach 
the fluorescent screen making it fluoresce 
to a greater or lesser degree, representing 
the 'whites and greys of the picture. A grid 
signal -swing voltage of approximately 25 
volts modulates this cathode beam complete- 
ly for optimum contrast in present type 
tubes. 

How Beam "Scans" Screen 

Since a picture is scanned from left to 
right and top to bottom, as previously ex- 
plained, the cathode beans at the receiver 
must begin at the upper left hand corner, 
move across the screen in synchronism 
with the transmitter, return in one -tenth of 
the time to a point representing the third 
line and repeat this cycle 220% times, at 
which time the beam must return again 
to a point between the first and third lines 
and scan the seven lines (namely 2, 4, II, 8, 
etc.) to complete one frame of the picture. 
In order to do this (in the electro- static 
deflection type tubes) the voltage applied 
to the deflection plates must rise gradually 
and fall sharply, as shown in Figure 2. 
This wave shape assumes the form of a 
saw -tooth and consequently is termed a 
"saw- tooth ". In the electro- magnetic de- 

(Continued on page 40) 
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World Short Wave Stations 
/ZviJed iituthly 

Reports on station changes ore appreciated. 

Me. Cell 

31.600 WIXAA BOSTON. MASS. 9.494 m., Addr. 
Westinghouse Co. Daily 6 am.-1 
am., Sun. 8 em :I em. Relays 
WBZ. 

31.600 WIXKB SPRINGFIELD, MASS., 9.494 m., 
Addr. Westinghouse Co. Daily 
6 em: 1 am., Sun. 8 am.-1 am. 
Relays WBZ. 

31.600 W /XOY BALTIMORE, MD., 9.494 m., Relays 
WFBR 4 pm -12 m. 

11.600 W2XDY NEW YORK CITY, 9.494 m., Addr. 
Col. Broad. System, 485 Madison 
Ave. Daily 6.11 pm.; Set. and 
Sun. 1.30 -6, 7.10 pm. 

31.600 W9XHW MINNEAPOLIS MINN., 9.494 m. 
Relays WCCo 9 am.-12 m. 

31.600 W3XKA PHILADELPHIA, PA., 9.494 m., 
Addr. NBC. Relays KYW 9 am.- 
10 pm. 

31.600 W5XAU OKLAHOMA CITY, 9.494 m., Sun. 
12 n -I pm., 6-7 pm. Irregular 
other times. 

31.600 W4XCA MEMPHIS, TENN., 9.494 m. Addr. 
Memphis Commercial Appeal. 
Relays WMC. 

31.600 WBXAI ROCHESTER, N. Y., 9.494 m., Addr. 
Stromberg Carlson Co. Relays 
WHAM 7.30.12.05 am. 

31.600 WBXWJ DETROIT, MICH., 9.494 m., Addr. 
Evening News Assn. Relays WWJ 
6-12.30 am., Sun. 8 em -12 m. 

31.600 W9XPD ST. LOUIS, MO., 9.494 m., Adds. 
Pulitzer Pub. Co. Relays KSD. 

26.550 W2XOU NEW YORK CITY, 11.3 m. Relays 
WMCA. 

26.450 W9XA KANSAS CITY, MO., 11.33 m., 
Addr. Commercial Radio Eqpt. 
Co. Testing 

26.400 W9XAZ MILWAUKEE, WIS., 11.36 m., 
Addr. The Journal Co. Relays 
WTMJ from I pm. 

26.300 W2XJ1 NEW YORK, N. Y., 11.4 m., Addr. 
Bamberger Broad. Service, 1440 
Broadway. Relays WOR 12 n.- 
6 pm. 

26.100 W9XJL SUPERIOR, WIS., 11.49 m. Relays 
WEBC daily. 

26.050 W9XTC MINNEAPOLIS, MINN., 11.51 m. 
Relays WCTN 9 am: I pm., 7 pm.- 
12 m. 

26.050 W9XH SOUTH BEND, IND. 11.51 m. 
Addr, South Bend 'tribune. Re. 
lays WSBT -WFAM 2.30 -6.30 pm., 
exc. Sat. and Sun. 

25.950 W6XKG LOS ANGELES. CAL. 11.56 m., 
Addr. B. S. McGlashan, Wash. 
Blvd. at Oak St. Relays KGFJ 
24 hours daily. DX tips Mon., 
Wed. and Fri. 2:15 pm. 

25.950 W9XUP ST. PAUL MINNESOTA. 11.56 m. 
Relays KSTP evenings. 

21.640 GRZ DAVENTRY, ENG., 13.86 m. Addr. 
B.B.C., London. Unused at pres- 
ent. 

21.630 W3XAL BOUND BROOK N. J., 13.8 m. 
Addr. N.B.C., )4. Y. C. 9 am.-4 
pm. 

21.570 W2XE NEW YORK CITY, 13.91 m. (Addr. 
CBS, 485 Madison Ave., N. Y. C. 
Daily 7.30 -10 am. Sat. 8 am. -12 n. 
Sun. 8.11.30 am. 

21.565 DJJ BERLIN, GERMANY, 13.92 m., 
Addr. Broadcasting House. Irreg. 

21.550 SST DAVENTRY, ENG.. 13.92 m., Addr. 
(B.B.C., London) Irregular at 
o rase n t. 

21.540 WBXK PITTSBURGH, PA. 13.93 m., Addr. 
Grant Bldg. Relays KDKA 6.45 -9 
am. Also Sunday. 6 pm. 

21.530 GSJ DAVENTRY, ENG., 13.93 m., Addr. 
(See 21.550 mc.) 5.45 -10.30 am. 

21.520 W3XAU PHILA., PA., 13.94 m., Addr. 
Col. Broad. Syst., 485 Madison 
Ave., N. Y. C. Daily 1.30 -2.30 
pm., Sat. & Sun. 1 -2.30 pm. 

Mc. Call 

21.500 W2XAD 

21.480 PCJ 

21.470 63H 

21.460 WIXAL 

21.450 DJS 

19.020 HS6PJ 

18.480 HBH 

SCHENECTADY, N. Y., 13.95 m., 
General Electric Co., 8 -10.15 am. 

HUTZEN, HOLLAND, 13.96 m. 
Addr. N. V. Philips, Hilversun. 
Irregular. 

DAVENTRY, ENG., 13.47 m. (See 
21.550 mc.), 5:45.8:50, 9 em: 
noor,, 

BOSTON, MASS. 13.98 m. Addr. 
University Club. Tues., Thurs., 
Sat., 11 am, -12 n. 

BERLIN. GERMANY, 13.99 se., 
Addr., Broadcasting House. 
12.05 -7.50 am. 

BANGKOK. SIAM, 15.77 m. Mon- 
days 8 -10 em. See 15.23 mc. 

GENEVA, SWITZERLAND, 16.23 m., 
Addr. Radio Nations. Sun -, 10.45. 
11.30 am. 

/6 Alt. Stoacleaet Sand 
17.850 TP83 

17.850 HV.: 

17.845 DJG 

17.840 - 
17.820 2R08 

17.810 GSV 

17.800 01H 

17.790 056 

17.780 WIXL 

PARIS, FRANCE, 16.8 m- Addr. 
(See 15.245 mc.) 5.30 -10 am. 

VATICAN CITY, 16.8 m. Heard 
12 n. on Wednesday. 

BERLIN, GERMANY, 16.81 m., 
12.05.11 am. 

MOYDRUM, ATHLONE. EIRE, 
16.82 m. Addr. Radio Eireann. 
Daily 10 am.-5.30 pm. 

ROME, ITALY. 16.84 m., Addr. (See 
280, 11.81 mc.) 4.30 -8.45 am. 

DAVENTRY, ENGLAND, 16.84 m., 
5.45 -8.50 am. 

LAHTI. FINLAND, 16.85 meters, 
4 -9 em. 

DAVENTRY, ENG., 16.86 m., Addr. 
B.B.C., London. 5.45 -8.50, 9 am.. 
12 n., 12.20 -4 pm. 

BOUND BROOK, N. J., 16.87 m., 
Addr. Natl, Broad. Co., 9 am: 
5 pm. to Europe, 5-11 pm. to So. 
Amer. 

17.770 PHI2 HUIZEN, HOLLAND 16.88 m., 
Addr. (See PHI, 11.71!0 mc.) Daily 
7:40-9:10 am. Mon & Thurs. 7:40- 
9 am. Sun. 6:25-9:45 em. 

17.760 DJE BERLIN, GERMANY, 16.89 m., 
Addr. Broadcasting House. 12.05 - 
II ern., 4.50 -9 pm. Also Sun. 
11.10 am: 12.25 pm. 

17.755 ZBWS HONGKONG, CHINA, 16.9 m., 
Addr. P.O. Box 200. Dly. 11.30 
pm.-1.15 am., 5 -10 am., Sun. 9 
pm. (Sat.) -I.30 am., 5 -9.30 am. 
Operates Irreg. 

End of Broadcast Band 

17.310 W2X6B HICKSVILLE, L. I., N. Y., 17.33 m., 
Addr. Press Wireless, Box 296. 
Tests 9.30 -11.30 am. except Sat. 
and Sun. 

DJIBOUTI, FRENCH SOMALI - 
LAND, 17.36 m. Test XMSN 1st 
Thurs. each month 8 -8.30 am. 
Next B.C. April 6. 

15.550 CO9XX TUINICU, ORIENTE, CUBA 19.29 
m., Addr. Frank Jones, Central 
Tuinicu, Tuinicu, Sante Clara. 
Broadcasts irregularly evenings. 

CHENGTU. CHINA, 19.34 m. Daily 
9.45 -10.30 am. 

BUDAPEST, HUNGARY, 19.52 m., 
Addr. Radiolabor, Gyali Ut 22. 
Sun. 9 -10 am. 

ZEESEN, GERMANY, 19.53 m., 
Addr. Reichspostzenstra la mt. Tests 
irregularly. 

BERNE, SWITZERLAND. 19.53 m. 
Irreg. 6.45 -7.45 pm. 

17.280 FZE8 

15.510 XOZ 

15.370 HASS 

15.360 DZG 

15.360 - 

Complete List of SW 

Broadcast Stations 

Mc. Call 

/9 diet. iltoadcaet land 
DJR BERLIN, GERMANY, 19.56 m., 

Addr. Br'dcast'g House, 4.50- 
10.50 pm. 

15.330 W2XAD SCHENECTADY, N. Y., 19.56 m., 
Addr. General Electric Co. Re- 
lays WGY, 10.30 am.-6 pm. 

15.330 W6XBE SAN FRANCISCO, CALIF., 19.56 
m. Addr. General Electric Co., 
7.10 aim., 6.30 -10 pm. 

15.320 OLRSB PRAGUE, BOHEMIA. 19.58 m. 
Addr. (See 11.840 mc.) Irreg. 

15.320 OZH SKAMLEBAK, DENMARK, 19.58 
m -, Sun. 8 am. -1:30 pm, 

DAVENTRY ENG., 19.6 m., Addr. 
(See 17.7 mc.) 4.20 -6 pm., 12.20- 
1.15 pm. 

SOERABAJA, JAVA, N. E. I. 19.61 

m. Addr- NIROM. 10 pm.-2 am. 
MAZATLAN. SIN., MEX., 19.61 m. 

Addr. Box 78, "El Pregonero del 
Pacifico." Irregularly 9.10 am., 
I -2, 8 -10 pm. 

ROME, ITALY. 19.61 m., Addr. (See 
2R0, 11.81 mc.) IO am.-12.04 pm., 
3 -5.30, 6 -9 pm. 

DELHI, INDIA, 19.62 m. Addr. All 
India Radio. 9.30 -11.30 pm., 1.30- 
3.15 am. 

BUENOS AIRES. ARG.. 19.62 m., 
Addr. El Mundo. Relays LRI, 
8 -10 am. 

BERLIN, GERMANY, 19.63 m., 
Addr. Broadcasting House. 12.06 
11 am., 4.50.10.50 pm. 

CIUDAD TRUJILLO, D. L, 19.65 
m. Relays HIX Sun. 7.40-10.40 am. 
Tues, and Fri. 8.10 -10.10 pm. 

PHILA., PA., 19.65 m. (Addr. See 
21.52 mc.) 3 -7 pm, 

NEW YORK CITY, 19,65 m., Addr. 
(See 21.570 mc.) 1 -3 pm., Sat. 
12.30.2.30 pm., Sun. 12 n. -2.30 Pm. 

DAVENTRY, ENG.. 19.66 m., Addr. 
(See 17.79 mc.) 1.30.3.50 am. 

15.250 WIXAL BOSTON, MASS. 19.67 m., Addr. 
University Club. 2.3:30, or 4 
pm., ex- Sat. and Sun. 

PARIS, FRANCE, 19.68 m., Add'. 
98 Bis. Blvd. Haussmann. "Purls 
Mondial" 5 -10 em. 

BANGKOK, SIAM, 19.7 m. Irregu- 
larly Mon. 8 -10 am. 

PRAGUE. BOHEMIA. 19.7 m. Addr. 
(See OLR4A, 11.84) Daily 4.55- 

8.15 am. 
HUIZEN, HOLLAND, 19.71 m., 

Addr. N. V. Philips' Radio Hil- 
versum. 3.4:30 am. Tues., 9:30- 
11:30 am. Weds. Daily 7.25.8.25 
am. 

PITTSBURGH, PA., 19.72 m., Addr. 
(See 21.540 mc.) 9 am: 1 pm. 

15.200 DJB BERLIN, GERMANY, 19.74 m., 
Addr. (See 15.280 mc.) 12.05 -11 

am., 4.50 -10.50 pm. Also Sun. 
11.10 am.-12.25 pm. 

ANKARA, TURKEY, 19.74 m., 5.30- 
7 am. 9.30 -II em., Relay. 2R0 
irregularly Afts. 

LAHTI, FINLAND. 19.75 m. Adds, 
(See OFD, 9.5 mc), 1:05.4 am, 9 
am. -5 pm. 

CHUNGKING, CHINA, 19.75 m. 
Irreg. 8 -9.30 pm. 

HONGKONG. CHINA, 19.75 m., 
Addr. P. 0. Box 200. Irregular. 
11.30 pm. to 1.15 am., 3 -IO em. 

DAVENTRY ENG.. 19.76 m., Adds. 
(See 17.79 mc.) 4.15 -6 pm., 1.30- 
3.50 am.. 9 -11 am. 

(Continued on page 24) 

15.310 OSP 

15.300 YDB 

15.300 XEBM 

15.300 2R06 

15.290 VUD3 

15.290 LRU 

15.280 DJQ 

15.270 HI3X 

15.270 W3XAU 

15.270 W2XE 

15.260 OSI 

15.246 TPAB 

16.230 HS6PJ 

15.230 OLRBA 

15.220 PCJ2 

15.210 WBXK 

15.195 TAQ 

15.190 OIE 

15.190 - 
15.190 ZBW4 

15.180 GSO 

All Schedules Eastern Standard Time 
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YL2CD- Latvia. An unusual, neat QSL in red print from this "hard - 
to -get" country. 

IT is mid -March as this is written, and condi- 
tions up to this time have not been as promising 

as expected. However. in the last few days DX 
reception is looking up. and the '-band" should 
really "open up" shortly. 

If you OM's want to "clean up." get going now. 
as April is one of the best months to get the DX. 
especially Asiatics on 20. when these much- sought- 
after signals will be heard up to as late as 10 a.nt. 
on East Coast. Also. Asiatic SW BC and com- 
mercial phones are at one of their highest signal 
peaks during April and. QRN permitting. one 
may go after a number of the rare 'uns with some 
assurance of success. 

There has been considerable delay in answering 
nail from readers. and we would like to make our 
apologies to those of our readers who have written. 
and not received a reply within a reasonable time. 
Delays were due to pressure of business. 

Our endeavor will be to answer all letters same 
week as received. in the future, but we must re- 
quire a stamped self -addressed envelope for all 
requested replies. 

And now for DX: 

AFGHANISTAN 
YAA. 4.195 me.. KaLoul, and VAH, 5.17 mc.. 

Herat, heard here last )Lerch, were confirmed in 
a letter from Mr. M. Said, the Director of Inter- 
national Comm. 

We had written reports of these fine DX catches 
last year. when heard. but received a reply from 
Mr. Said, informing us we had our frequencies 
reversed, for each station, and not in any way men- 
tioning whether we had heard these stations or not! 
This "refusal" was registered, as was the veri; 
nice service! 

Not in the least discouraged, again we wrote, 
giving each call its correct frequency, and back 
came one of our most prized veris, and were we 
happy! 

These stations often keep a schedule at 8:30 
a.m., when we heard them, and the veri states 
aerial input is only 250 watts. 

QRA (address) is. briefly: Mr. Said, Ministere 
des P. T. T., Kaboul, Afghanistan. 

STRAITS SETTLEMENTS 
ZHP, 9.69 mc.. at Singapore, is coming in very 

nicely these mornings, and all you fellers should 
go get this nice DX catch, and (for most) new 
country, verified right away, while ZHP is still 
so FB. This station sends a handsome QS!, card. 
too. The morning sends are daily: 4:40-9:40 a.nt. 
and Suns.: 5:40 -9:40 a.m. On the East Coast. 
ZHP should be easiest to log around 6 -6:30 a.m. in 
April, but even 5:30 a.m. will be OK, with perhaps 
less QRN. Let's see how many of you DXers can 
verily this easy ace! 

QRA: Radio ZHP. Broadcasting House. Thom- 
son Road, Singapore. Straits Settlements. 

CHINA 
XGOX, 15.185 mc., Chungking, has been heard 

several evenings during their irregular transmis. 
sions from 9 -11 p.m. Also, occasionally reported 
as beginning program at 8 p.m. Though this sta- 
tion is not very well heard. at this rather difficult 
time for Asiatics. it is certainly worth a try, and 
will be heard still better in April, as the higher 
frequencies stay "open" longer into the evening. 
benefiting from the increasing length of day in 
the Northern Hemisphere. This station is also 
known as XGRV. 

Then, XGRV on 11.42 mc.. also at Chungking. 
is continuing daily BCs, as given in last issue. 
hut during other times in a.m. Outside sked is 
used for communication work, and heard here 
using inverted speech. with a Fit signal at 7:10 
a.m.. then later during their regular broadcast. 
H. C. Rufner and Max P. Fisher, R'6, report 
XGOX. 15.185 mc. 

Though no QRA is available, it is believed re. 
ports sent to Chinese Radio Administration, Chung- 
king, China, will be verified. 

for May. 1939 

Let's Listen 

In with 
az,zze, 

"DX" Editor 

JAVA JAPAN 
\'I!F, 9.93 mc.. Medan. Sumatra, a rarely heard JA-W3. or JLG3. 11.71 mc.. in test broadcasts, 

station. was heard recently at 6 a.m. after vainly 12:30.1:30 a.m. irregular. by OM Gallagher. 
being called by what must have been a new Java- 
nese commercial phone. just to the L.F. side of CHINA 
\'K3\IE, or about 9.48 mc. This latter station had XMXA. 11.94 me., Shanghai, reported by C. D. 
called "allo Medan" at 5:55 a.m. and repeatedly Platner. signing off at 11 a.m. We wonder if this 
thereafter. but. after trying for YBG. and finding station is connected with X\IHA. 12.23 mc., 
no carrier on, we tried 9.93 mc.. and were agree- which is reported by I.U.A. as relaying the BCB 
ably surprised to find YISF's carrier. However. X\1 HA from 4 -7 a.m. XMHA has an interval 
the only reply 'VHF made was to put on a weak chime signal. and every half -hour gives announce - 
recording of native Javanese music, though. as meats. ORA for XMHA is "The Call of the 

\' we did not hold B they may have answered Orient," 445 Race Course Road, Shanghai. 
later. \'BF had a Fit R8 carrier signal. All these 
Javanese phones contact one another, usually be- 
tween 5:30 -6:30 a.m. 

PI -E, 18.825 me.. Bandoeng, heard by G. C. 
Gallagher working K\VE. Dixon, at 10:30 p.m. 

PMC. 18.135, and PLE broadcast on Feb. 25. 
7-8 p.m. via KQG, in a special program dedicating 
the Java Pavilion at the Golden Gate Exposition, 
and were heard R7-9 by Max Fisher and Mr. 
Gallagher, \\'6. 

JAPAN 
OM G. C. Gallagher sends in a fine list of of 

reliable Japanese phones, which now QSL in 2 
months. and should be "cleaned up" by all of 
you OM's, they're so easy. JE. 15.66 nie.. midnight; JVD. 15,86 mc.. 
10 p.m.; JVG. 14.91 nee., 8 p.m.; JVH. 14.60 
nie., broadcasting all hours irreg., noon -9 p.m.; 
JV\V3, 11.725 inc., broadcasting once 1:30 -2:30 
a.m.; an unknown on 15.12 inc., once hrd. BCing 
at 6 p.m. Also JIll. 10.53 mc., Taiwan (Formosa), 
a separate country, at 7 a.m., this one heard very 
often 4.8 a.nt., as are others mentioned. JIB also 
verified by Jap phone ORA. Thanks for data, OM! 

SIAM 
HISI', 17.74 mc., Ilangkok, heard by G. C. 

Gallagher at unusual time of 11:30 p.m. phoning. 
LISP sometimes, but rarely, heard on East Coat 
near 7 -8 a.m. 

HS4PJ, 6.11 mc., the call of the unidentified 
Siamese phone previously reported on 6 mc., was 
verified by OM Gallagher, and letter stated that 
this .station was operated by staff of HS8PJ. and 
intended for local reception only-. Power was 2.5 
kw. HS4PJ is no longer being used. FB DX, OM: 

MORE FROM ASIA 
MANCHUKUO 

MTCY, 6.00 mc., believed in this Japanese - 

dominated state, reported around 5 a.m. by C. D. 
Platner, \\'6. 
FRENCH INDO -CHINA 

Boy -Landry. Inc.. at 
Saigon, in a recent veri 
of their 9.76 mc. trans- 
missions, lists 3 trans- 
mitters on schedule. in- 
cluding one on 6.18 mc.. 
but this transmission is 
heard on 6.21 nie. 

Radio Saigon, 6.16 
mc., a new station heard 
BCing a test program at 
7 a.m. recently by Mr. 
Plainer. The schedule is 
stated to be 6:30 -7:10 
a.m. and the ORA that 
of the Indo- Chinese com- 
mercial phones. P. O. 
Box 238. Saigon. 

VS2AS -M a I a y. A 
plain but much val- 
ued card -red call 
letters. OM John sent 
this air mail all the 
way via the "China 

Clipper "! 

INDIA 
VL'D4. 15.29 mc., Delhi, has now replaced 

\-UD3, 15.16 mc., on the nightly transmissions. 
9:30.11:30 p.nt.. and also being heard 1:30 -3:45 
and 7:30 a.m. -12:30 p.m. VU B2, 9.55 mc.. Bom- 
bay. is being well heard 9:30-10:30 p.m. daily, 
though with complaints of QRM from XEFT. 
VU132 is better heard with less QRM, from mid- 
night -3:30 a.m., also being on 4:30.7 a.m.. and up 
to 12:30 p.m. OM Gallagher reports \'U132 at 
9 p.nt. 

The 4.8 -4.9 mc. VU BCers have passed away 
till another Winter DX season makes possible re- 
ception on such low frequencies. 

OTHER DX 
In a veri of EA9BJ. 7.10 nee., Radio Alcarar- 

quivir. Spanish Morocco. a list of Spanish Moroc- 
can broadcasters are given, a valuable list. 

EA9AH, 14.004 nie., Tetuan, listed at 8 p.m.. 
broadcasting; EA9AH, 7.002 mc., EA9ME, 7.14 
mc., De Villa Sanjurjo; EA9AI. 7.138 me.. De 
Melilla; F.E.T. -11, 7.135, Tetuan; and F.E.T.8. 
Melilla. on 7.255 mc. 

These are all war stations, and broadcast, or 
contact other Spanish stations, at all hours. Most 
are very well heard in evenings and early 
mornings. 

ALBANIA 
Radio Tirana, 6.085 nee., heard by Ian Jamie- 

son. England, at 2:15 p.m. testing, with a woman 
announcing in perfect English. and a man an- 
nouncing in French, Italian and other languages. 
Reports to be sent to Radio Tirana, Tirana, 
Albania. 

NORWAY 
From the West Coast where Europe is real 

DX, OM Gallagher reports LKQ, 11.72 mc.. 
at 8 p.nt., veri received; LLG. 9.61 nee.. and 
another on 10.753 mc., broadcasting simultaneously, 
I t.12 p.m., and LK \-, 15.17 me., at 1 p.m. 

(Continued on pups 541 
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Mc. Call 

15.175 RY96 MOSCOW, U.S.S.R., 19.76 m. 
Mon., Tues., Fri., Sat. 2.30 -3.30 
pm. Daily 3-4 am. Mon., Wed., 
Thurs. 7 -9.15 pm. 

15.170 TGWA GUATEMALA CITY, GUAT., 19.77 
m Addr. Ministre de Fomento. 
Daily 12.45 -1.45 pm.; Sun. 12.45- 
5.iá pm. 

15.166 LKC OSLO, NORWAY, 19.78 m. Re- 
ported Suns. 10.30 em. on. 

15.160 XEWW MEXICO CITY, MEXICO, 19.79 m., 
12 n.-12 m., irregular. 

15.155 SMSSX STOCKHOLM, SWEDEN. 19.79 m., 
Daily II am.-5 pm., Sun. 9 em: 
5 pm. 

BANDOENG, JAVA, 19.8 m., Addr. 
N. I. R. O. M. 6 -7.30 pm., 10.30 
pm. -2 am., Sat. 7.30 pm.-2 am.. 
daily 4.30.10.30 em. 

DAVENTRY, ENG., 19.82 rn., Addr. 
(See 17.79 mc.) 1.30 -3.50 am., 
5.45 -8.50 em., 9 am. -noon, 4.20. 
6 pm. 

PARIS, FRANCE. 19.83 m., Addr. 
"Paris Mondial," 98 Bis Blvd. 
Haussmann, 1 -4 am. 

15.130 WIXAL BOSTON MASS., 19.83 m., Addr. 
World-Wide B'cast'g. Foùnda- 
tion. University Club. Sun. IO 
am. -12.30 pm. 

WARSAW. POLAND, 19.84 m., 6 -9 
pm. 

VATICAN CITY, 19.83 m., '10.30- 
10.45 am., Tues., Suns. I -1.30 pm. 

BERLIN, GERMANY, 19.85 m., 
Addr. (See 15.280 mc.) 12.05 -2, 
8.9 am., 10.40 am.-4.25 prns 

15.080 RKI MOSCOW. U.S.S.R., 19.87 in: 
Works Tashkent near 7 am. Broad- 
casts Sun. 12.15 -2.30 pm. Daily 
7 -9.15 pm. 

End of Broadcast Band 
14.960 - MOSCOW U.S.S.R. 20.25 m., 1st 

of month, 6 pm. butch program. 
RIO DE JANEIRO, BRAZIL. 20.08 

m., Broadcasts Wed. 3.45-4.15 
pm. 

KAHUKU. HAWAII 20.11 m. Sets. 
1 -1.30 em., 11 -11.30 pm. 

NAZAKI, JAPAN, 20.55 m. Broad- 
casts irregularly 5.II.30 pm. 
Works Europe 4 -8 am. 

GENEVA, SWITZERLAND 20M m., 
Addr. Radio Nations. Broadcasts 
Sun. 1045 -11.30 em., Mon. 4 -4,15 
am. 

14.440 - RADIO MALAGA, SPAIN, 20.78 m. 
Relays Salamanca 5.40 -8.40 am. 
Sometimes 2 -4 pm. 

14.430 HCIJB QUITO, ECUADOR, 20.79 m. 10- 

.0.30 rm. except Mon. 9-9.30 
pm. and irreg. 

14.166 PIIJ DORDRECHT, HOLLAND 21.15 m., 
Addr. (See 7.088 mc.) Slat. 12 n: 
12.30 pm. 

13.997 EA9AH TETUAN, SPANISH MOROCCO, 
21.43 rn. Apartado 124. 5.15 -6.15 
pm., 6.30 -7.30 pm., 9 -10 pm. Re- 
lays Salamanca from 5.40 pm. 

15.150 YDC 

15.140 GSF 

15.130 TPB6 

15.120 SPIS 

15.120 HVJ 

16.110 DJL 

14.940 PSE 

14.920 KQH 

14.600 JVH 

14.54 HBJ 

13.635 SPW WARSAW, POLAND, 22 m. Daily 
6 -8 pm. Sat. & Sun. 6-9 pm. 

12.862 W9XDH ELGIN, ILL., 23.32 m. Press Wire- 
less, Tests 2-5 pm. 

12.486 HIN TRUJILLO CITY, DOM. REP., 24.03 
-r. 7.10.10.10 pm. 

12.460 HC2JB QUITO, ECUADOR, 24.08 m. Daily 
exc. Mon. 8 -10.30 pm. 

12.235 TFJ REYKJAVIK, ICELAND, 24.52 m. 
Works Europe mornings. Broad- 
casts Sun. 1.40 -2.30 pm. 

12.200 - TRUJILLO PERU 25. m., "Rancho 
Grande." Address Hacienda 
Chiclin. Irregular. 

12.000 RNE MOSCOW, U.S.S.R., 24.88 m. Daily 
6-7 am., 12 n. -2 pm. 3 -6, 10.15 -II 
pm., also Tues., Churs. 8.30 -9 
pm., also Sun. 6 -10.30 am., 12 n: 
5 pm., 6 -6.30, 8.30 -9, 10.15.11 pm. 

11.990 C81180 SANTIAGO, CHILE, 25.02 m. 7 -11 
Pm. 

11.970 HI2X CIUDAD TRUJILLO, D. R., 25.07 
m., Addr. La Vol de Hispaniola. 
Relays NIX Tue. and Fri. 8.10- 
10.10 pm. 

25 Mat. lltoadcaat land 
11.935 T12X1) SAN JOSE, COSTA RICA, 25.12 m. 

La Voz del Pilot. Apartado 1729. 
IO am. -n., 4 -10 pm. 

Mc. Call 

11.910 CD1190 VALDIVIA, CHILE, 25.2 m., P. O. 
Box 642. Relays CB69 10 am.-1 
pm., 7 -10 pm. 

11.900 - HANOI, FRENCH INDO- CHINA. 
25.21 m. "Radio Hanoi", Addr. 
Radio Club de l'Indochine. 3.46- 
4.15 am., 7 -9.30 am., 150 watts. 

11.900 XIWI MEXICO CITY, MEXICO 25.21 m., 
Addr. P. O. Box 204. Mon., 
Wed., Fri. 3.4 pm., 9 pm. -12 m. 
Tues. and Thur. 7.30 pm. -12 m., 
Sat. 9 pm:I2 in., Sun. 12.30 -2 
pm. 

11.8% 2RO ROME, ITALY. 25.23 m. Irregular 
6 -9 pm. 

11.885 TPA3 PARIS, FRANCE, 25.24 m., Addr. 
(See 15.245 mc.) 1.4 am.. 10.15 
pm. -5 pm. 

11.885 TPB7 PARIS. FRANCE, 25.24 m. (See 
15.245 mc.) 6.8.15, 8.30 -11 pm., 
12.15 -2 am. Irregular. 

11.880 VLR3 MELBOURNE, AUST., 25.25 m., 
3.30 -7.15 pm., 9 pm. -3 am. week- 
days. Suns. mid. -3 am. 

11.870 WBXK PITTSBURGH, PA., 25.26 m., Addr. 
(See 21.540 mc.) 1.11 pm. 

11.865 = BERNE, SWITZERLAND. 25.28 m. 
Irreg. 8 -9 pm. to No. Amer. 

11.860 GSE DAVENTRY, ENG., 25.30 m., Addr. 
(See 11.75 mc.) 5.45 am. -12 n., 
12.25 -3, 6.23 -8.30 pm. (Sun. 6 -8.30 
pm.) 

11.855 DJP BERLIN, GERMANY, ' 25.31 m., 
Addr. (See 15.280 mc.) Irregular. 

11.850 CBIIB5 SANTIAGO, CHILE. 25.32 m. Sat. 
611 pm. and. eireg... 

11.850 OAX2A TRUJILLO.. . PERU, 25.32.m. Testing 
on this frig; (Sée .12.200). 

11.840 KZRM MANILA, P. I. 25.35 m. Addr. 
Erlanger I Gallinger, Box 283. 
9 pm. -10 am. Irregular. 

11.840 CSW LISBON, PORT., 25.35 m. Nat'l 
Broad. Station. 11.30 am.-1.30 
pm. Irregular. 

11.840 OLR4A PRAGUE, BOHEMIA, 25.34 m., 
Addr. Czech Shortwave Sta., 
Praha XII, Fochova 16. Daily 
12.45 -6.30, 7.55 -11.20 pm. Sun. 
Also 8.25 -10.05 am. 

11.830 W9XAA CHICAGO, ILL., 25.36 m., Addr. 
Chicago Federation of Labor. 
Irregular 7 am. -6 pm. 

11.830 W2XE NEW YORK CITY, 25.36 m., Addr. 
Col. Broad. System, 485 Madison 
Av., N.Y.C. Mor. -Fri. 3.30 -6, 
6.30.10 pm. Sat., Sur, 3 6. 6.30 - 
II pm. 

11.826 XEBR HERMOSILLA, SON., MEX., 25.37 
m., Addr. Box 68. Relays XEBH. 
9.30.11 am., 1 -4 pm., 9 pm.-I2 m, 

11.820 GSN DAVENTRY, ENG., 25.38 m., Addr, 
(See 11.75 Inc.) Irregular. 

11.810 2R04 ROME, ITALY, 25.4 m., Addr. 
E.I.A.R., Via Montalto 5. Daily 
4.30-8.45 am., 10 am. -2.30 pm., 
6 -9 pm. 

11.805 OZG SKAMLEBAK, DENMARK, 25.41 
m. Addr. Statsradiofonien. Irreg. 

11.801 DJZ BERLIN, GERMANY, 25.42 m. 4.50- 
10.50 pm. 

11.800 COGF MATANZAS, CUBA, 25.42 m 
Addr. Gen. Betancourt 51. Re- 
lays CMGF. 2 -3, 4 -5, 6 om. -Mid. 

11.800 JZJ TOKYO, JAPAN, 25.42 m., Addr. 
Broadcasting Co. of Japan, 
Overseas Division. 7.7.30, 8 -9.30 
am., 2.30 -4, 4.30 -5.33 pm., 12.30- 
1.30 am. 

11.795 DJO BERLIN, GERMANY, 25.42 m. 4.50-. 
Addr. (See 15.280 mc.) Irreg. 

61.790 WIXAL BOSTON, MASS., 25.45 m., Addr. 
(See 15.250 c.) Daily 3.15.6.30 
pm., Sat. 1.30 -6 pm., Sun. 1.6.30 
on. 

11.780 HP5G PANAMA CITY, PAN., 25.47 m., 
Addr. Box 1121. 6 -10 pm. 

11.780 OFE LAHTI, FINLAND. 25.47 m. Addr. 
(See OFD, 9.5 mc.) 1.05 -3 am., 
S -6.20, 10 am. -12.30 pm. 

11.770 DJD BERLIN, GERMANY, 25.49 m., 
Addr. (See 15.280 mc.) 1 1.30 em.- 
4.25 pm., 4.50 -11 pm. 

11.760 TGWA GUATEMALA CITY, GUAI., 25.51 
m. (See 17.8 mc.) Irregular 10. 
11.30 pm. Sun. 6.11.30 pm., ir- 
regular. 

11.760 XETA 

11.760 OLR48 

MONTEREY, MEX. 25.51 m., Addr. 
Box 203. Relays XET, n. -3.30 pm. 
and evenings. 

PRAGUE, BOHEMIA, 25.51 m. 
Addr. fSee 11.840 mc.) Daily exc. 
Sun. 8.25 -10.05 am. 

Mc. Call 

11.750 CID 

11.740 SP25 

11.740 COCX 

11.740 HVJ 

11.730 PHI 

11.730 WIXAL 

11.730 LKQ 

11.720 CJRX 

11.720 ZPI4 

11.718 CR7BH 

11.715 TPA4 

11.710 VSM 

IIpf10 - 
11.705 JLG3 

11.705 SBP 

11.700 HP6A 

11.700 C81170 

11.676 IQY 

11.535 SPD 

11.402 HBO 

11.400 - 
11.040 CSW2 

11.000 PLP 

10.950 - 
10.670 CEC 

10.660 JVN 

10.600 ZIK2 

10.535 JIB 

10.400 YSP 

10.350 LSX 

10.330 ORK 

10.290 TIEMT 

10.290 DZC 

DAVENTRY, ENG., 25.53 m. Addr. 
B.B.C., London, 1.30 -3.56 am., 
10.45 am.-noon. 12.25.6 pm., 6.20- 
8.30 pm., 9.20.11.30 pm. 

WARSAW, POLAND, 25.55 m., 6- 
9 pm. 

HAVANA, CUBA. 25.55 m. P. O. 
Box 32. Daily 8 am.-1 'am. Sun. 
8 am.-12 m. Relays CMX. 

VATICAN CITY, 25.55 m. Testing 
irregular. Wed. 8.30 -9 am. 

HUIZEN, HOLLAND, 25.57 m., 
Addr. N. V. Philips' Radio. 

BOSTON MASS. 25.57 m. Addr. 
World -)/fide B'cast'g Founda- 
tion, University Club. Daily exc. 
Sat. and Sun. 9.15 -11.30 pm. 

OSLO, NORWAY 25.58 m. 4.30 -9 
am., Suns. 2.30 -9 am. 

WINNIPEG, CANADA, 25.6 m., 
Addr. James Richardson & Sons, 
Ltd. Daily 6 pm.-I2 m., Sat. 6 
pm. -Sun. 4 am. 

VILLARICA, PARAGUAY, 25.60 m. 
7.07 -9.07 pm. 

LAURENCO MARQUES. PORTO- 
GUM E. AFRICA, 25.6 in. Daily 
12.05 -I, 4.30 -6.30, 9.30 -II am., 
12.05 -4 pm., Sun. 5-7 am., 10 em: 
2 pm. 

PARIS, FRANCE, 25.41.m.,- ISee 
15.245 mc.) 6 -8.15 pm., 8.30 -II 
pm. to No. America. 

SAN SALVADOR, EL SALVADOR. 
25.63 m., Addr. (See 7.894 mc.) 
I -2.30. pm. 

SAIGON, FRENCH INDO- CHINA. 
25.62 m., Addr. Boy- Landry, 17 

Place A Foray. 7.30 -9.15 am. 
TOKYO, JAPAN, 25.63 m. 2.30-4 

pm. 
MOTALA, SWEDEN. 25.63 m., 1.20- 

2.05, 6 -9 am., II em. -I pm., Sat. 
1.20 -2 am., 6 am.-1.30 pm., Sun. 
3 am. -1.30 pm. Wed. and Sat. 
8 -9 pm. 

PANAMA CITY, PAN., 25.65 m. 
Addr. Radio Teatro, Apartado 
954. 10 am.-1 pris., 5.10 pm. Sun. 
6 -10 pm. 

SANTIAGO, CHILE, 25.65 m. Addr. 
P.O. Box 706. Relays CB89 10 

am.-2 pm., 3.30 -11 pm. 

End of Broadcast Band 

ROME, ITALY. 25.7 m. News in 
Russian 5 -5.15 am. ex. Sun., Daily 
33.35 pm. 

WARSAW, POLAND, 26.01 m., 
Addr. 5 Mazowiecka St. 6 -9 pm. 

GENEVA SWITZERLAND 26.31 m. 
Addr. Radio Nations. Sun. 7.7.4fí 
pm., Mon. 1.1.15 am., 7-8.30 pm. 

CHUNGKING, CHINA. 26.31 m. 
8 -8.30 em., 8 -9.30 pm. 

LISBON, PORTUGAL, 27.17 m., 
Addr- Nat. Broad. Sta. 9.30 em.- 
Noon. 2.5.30 pm. 

BANDOENG, JAVA, 27.27 m. Re- 
lays YDB. 6 -7.30 pm., 10.30 pm: 
2 am., 4.30 -10.30 or II am. Sat. 
until 11.30 am. 

TANANARIVE, MADAGASCAR, 
27.40 m., Addr. (See 9.38 mc.) 
12.30 -45, 10 -II am., 2.30 -4 am., 
exc. Sun. 

SANTIAGO, CHILE, 28.12 m. 
Irregular. 

NAZAKI, JAPAN, 28.14 m. Broad- 
casts daily 1.50 -7.40 am. Works 
Europe irregularly at other times. 

BELIZE. BRIT. HONDURAS, 28.30 
m., Tue., Thurs., Sat. 1.30 -2, 8.30- 
9 pm. 

TAIHOKU, TAIWAN, 28.48 m. 
Works Japan around 6.25 am. 
Broadcasts, relaying JFAK 9.05 -10 
am., 1.2.30 am. Sun. to 10.15 am. 

SAN SALVADOR, EL SALVADOR, 
28.85 m., I -3, 6.30.11 pm. 

BUENOS AIRES, ARG., 28.98 m., 
Addr. Transradio International. 
Tests irregularly. 

RUYSSELEDE, BELGIUM, 29.04 m. 
Broadcasts 12.30.2 pm. Works 
OPM l -3 am., 3-5 pm. 

SAN JOSE, COSTA RICA, 29.15 
m., 4.30 -8 pm. 

ZEESEN, GERMANY, 29.16 m., 
Addr. (See 15.360 mc.) Irregular. 

(Continued ors page 26) 
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George P. Huntley, Hollywood movie star, finds time to operate this swell "ham" station. His call 
letters are W6LIP (ex- W2GIU). Many famous movie stars have visited 

and talked over Mr. Huntley's station. 

mh SILVER TROPHY fJwa d 
For Best HAM Station Photo of the Month 

Awarded to geoty¢ P. Huntley, W6 L I P 

Beverly Hills, Calif. 

Editor : 

Here are the technical details of my sta- 
tion. W6LIP (ex -W2GIU of N. Y. City). 

Transmitter :-6L6, Xtal osc.; RK49 1st 
doubler; 807 2nd doubler. 

Push -pull HK54's final amplifier; 240 
watts input. 

Receiver:- R\IE 69 Monitor, Freq. 
Meter, VI, and card index file of all names 
of stations worked, with "handles." 

\\'6LI P Speech equipment : Thordarson 
universal amplifier 500 ohm line to TZ40, 
Class B modulators. 

All equipment here built by myself. 32 
Xnitrs. built in last two years. Three ele- 
ment rotary beams on 10 and 20 meters. 
End -fed ant. for 75 nt. and 40 m. (CW.) 75, 
40, 20, 10 m. worked, on lone and CW. 
Worked all continents folle and CW, worked 
all states. 

Operate mainly on 10 meters. Contemplate 
going to 2% meters. Hold skeds with New 
Zealand chiefly. 

Never run over % kw. Most W.A.C. done 
with 25 watts input. Hi! Operated in N.Y.C. 
40 cw. under call W2GIU. Listen or operate 
approx. 16 hours daily, unless working on 
picture. Handle lots of traffic, like "rag 
chewing." or anything pertaining to radio. 
QSL 100% to all stations sending cards or 
to SWL's. Appreciate SWI. reports from 
near or far. Air handle is "Tim." Always 

for May, 1939 

glad to contact any Hams who may want 
checks on their Xmtrs. or antennas. 

Like your magazine very much, although 
not a subscriber at the minute, and I find 
valuable information when I do read it. 

ARRL member and also support the West 
Coast, Hi! 

73 to you and hope you like the photos. 
Geo. P. Huntley, 

602 No. Maple Drive, 
ßeverly Hills, Calif. 

GEORGE P. HUNTLEY is on the air an 
average of two hours a day, generally 

in the evening, holding long conversations 
with amateurs in South Africa. Manila, 
Singapore, Greenland, South America, New 
Zealand, and other far -away countries. 

Most frequent users of Huntley's trans- 
mitter, next to Huntley himself, are mem- 
bers of Hollywood's large English colony. 
Many of them, including Patricia Morison, 
E. E. Clive, and Melville Cooper, have made 
trips to Huntley's microphone to talk to 
friends and relatives in England. 

Most of the amateurs with whom Huntley 
talks, regardless of whether they reside in 
the United States or on a South Sea atoll. 
want to know about movies and ask his 
advice on which pictures to see. 

'And, of course, when they ask which 
pictures are gond and bad. I'm obliged to 
tell them the pictures I appear in are al- 
ways good." says Huntley. 

This beautiful silver trophy stands 113/4" high 
and one is awarded monthly by RADIO & 
TELEVISION magazine for the best photo of a 
Ham station. The silver statue stands on a 
handsome bakelite base on which is e silver 
plate. The name of the winner will be engraved 
on this plate before the trophy is sent to him. 

Silver Trophy Award 
Note These Important Rules 

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

The pictures will he judged for the general lay- 
out of the station. the quality of workmanship 
exhibited, and the appearance of the photograph 
itself. The judges will also consider neatness as an 
important point. 

When you submit the photograph of your Hans 
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 phone 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 

(Continued on page 45) 
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Mc. Call 
10.260 PMN BANDOENG, JAVA, 29.24 m. Re- 

lays YDB 6 -7.30 pm., 10.30 pm: 
2 am., 4.30 -10.30 or II am., Sat. 
to 11.30 am. 

10.220 PSH RIO DE JANEIRO, BRAZIL, 29.35 
m., Addr. Box 709. Broadcasts 
6 -7 pm., Mon. 8 -8.30 pm. 

10.100 - DEUTSCHE FREIHEITS SENDER, 
29.70 m., loc. in Germany, under- 
cover. 4 -5 pm. 

10.042 DM ZEESEN, GERMANY, 29.87 m., 
Addr. Reichspostzenstralamt. Ir- 
regular. 

9.9% COBC HAVANA, CUBA, 30.02 m., Addr. 
P. 0. Box 132. Relays CMBC 
6.55 am.-1 am. 

9.920 JDY DAIREN, MANCHUKUO, 30.24 m. 
Relays JQAK daily 7 -8 am. Works 
Tokyo occasionally in early am. 

9.892 CPI SUCRE, BOLIVIA, 30.33 m., I I am.- 
n., 7 -9 pm. 

9.860 EAQ MADRID, SPAIN, 30.43 m., Addr. 
Post Office Box 951. 7.30 -8, 8.40- 
9 pm. 

9.830 IRF ROME, ITALY, 30.52 m. Works 
Egypt afternoons. Relays 2R0, 
12 -12.25 pm. Thurs. Daily 12.40 -1, 
1.37.3.35 pm. 

9.805 COCM HAVANA, CUBA, 30.60 m. Addr. 
Transradio Columbia, P. 0. Box 
33. 8-1 am, Relays CMCM. 

SAIGON, INDO- CHINA, 30.72 m., 
Addr. 17, Place A. Foray. "Radio 
Boy -Landry." Heard 6 -9.15 am. 

9.753 ZRO DURBAN, SOUTH AFRICA, 30.75 
m. Addr. S. A. Broadcasting 
Corp., P. O. Box 4559, Johannes - 
burg. Daily exc. Sat. 11.45 pm: 
12.50 am. Daily exc. Sun. 3.30- 

7.30, 9.11.45 am., Sun. 5.30 -7, 9- 
11.30 am., also 4 -5 am. on 3rd 
Sun. of month. 

9.735 CSW7 LISBON, PORTUGAL, 30.82 m. 
Addr. Nat. Broad. Sta. n. -2 pm., 
6.9 pm. for No. Amer. 

9.708 COCO HAVANA, CUBA, 30.90 m. Addr. 
25 No. 445, Vedado, Havana, 
7 -1 am. Sun. 6.55 am. -I am. 

9.760 - 

3/ Met. Ljtoadcaet Qand 
9.705 FORT DE FRANCE, MARTINIQUE, 

30.92 m., Addr. P. 0. Box 136. 

9.690 T14NRH HEREDIA, COSTA RICA, 30.94 m., 
Addr. Amando C. Marin, Apar- 
tado 40. Sun. 7 -9 am., Tues., 
Thurs., Sat. 9.10 pm. 

9.690 LRA BUENOS AIRES, ARG., 30.94 m., 
6 -9 pm. Mon- Thur., 4 -9 pm. Fri., 
7.9 pm. Sat. 

9.685 TGWA GUATEMALA CITY, GUAT., 30.96 
'm. Daily 10-11.30 pm.; Sun. 7- 

10.45 pm. 
9.680 ZHP SINGAPORE, MALAYA. 30.98 m. 

Sun. 5.40 -9.40 am., Wed. 12.40- 
1.40 am., Mon.-Fri. 4.40 -9.40 am., 
Sat. 12.25 -1.40 am., 4.40.9.40 am., 
10.40 pm. -I.10 am. (Sun.) 

9.675 DJX BERLIN. GERMANY. 31.01 
Addr. (DJD, 11.77 mc.) 10.40 
am. -4.25 pm. 

9.670 W3XAL BOUND BROOK, N. J., 31.03 m. 
Addr. NBC, N. Y. C. S pm: I am. 

9.665 2R09 ROME, ITALY. 31.04 m. 1240.1, 
1.37 -5.30 pm. 

9.660 LRX BUENOS AIRES, ARG., 31.06 m., 
Addr. El Mundo. Relays LRI, 
7-7.45 a ^.., 10.15 am. -11.05 pm. 

9.660 HVJ VATICAN CITY. 31.06 m. Irreg. 
9.650 W2XE NEW YORK CITY, 31.09 m. (See 

21.570 mc. for addr.) 10.30 -11.30 
pm. exc. Sat. and Sun. 

LISBON, PORTUGAL, 31.09 m., 
Addr. Radio Colonial. Tues., 
Thurs. and Sat. 4 -7 pm. 

PORT -AU- PRINCE, HAITI, 31.1 m., 
Addr. P. 0. Box A117. I -2, 7 -9 
pm. 

COLONIA URUGUAY, 31.12 m., 
Addr. Belgrano 1841, Buenos 
Aires, Argentina. Relays LR3. 
Buenos Aires 7 am. -m., Sat. to 
2.15 am. 

9.636 JFO TAIHOKU, TAIWAN, 31.13 m. Re- 
lays JFAK irreg. 4 -10.30 am. 

9.635 2R03 ROME, ITALY, 31.13 _ m., Addr. 
(See 11.810 mc.) I -3 pm., 5.30- 
9 pm., also Mon. 3.50 -4.05 pm., 
Fri. a -d Sot. 4 4.20 rm. 

9.650 CS2WA 

9.645 HH3W 

9.640 CRAB 
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Mc. Call 

9.630 HJ7ABD BUCARAMANGA, COL., 31.14 m. 
5.45 -6.30, 11.30 am.-1 pm., 6.11 

pm. 
9,618 HJIABP CARTAGENA, COL, 31.20 m., 

Addr. P. 0. Box 37. Daily 9 am.- 
1.30 pm., 4.30 -10.15 pm., Sun. 
4.30.9 pm. 

9.615 ZRL KLIPHEUVAL, SOUTH AFRICA, 
31.2 m., Addr, P. 0. Box 4559, 
Johannesburg. Daily, exc. Sat. 
11.45 pm. -12.50 am. Daily exc. 
Sun. 3.20 -7.20, 9 -11.45 am. Sun. 
3.30 -4.30 or 4.5, 5.30 -7, 9 -11.45 
am. 

9.607 HPSJ PANAMA CITY, PANAMA, 31.23 
m. Addr. Apartado 867. 12 n. to 
1.30 pm., 6.10.30 pm. 

9.600 RAN MOSCOW, U.S.S.R., 31.25 m. 
Daily exc. Sun. 6 -10 pm. Sun. 6 -7, 
9.15 -10 pm. 

9.595 - MOYDRUM, ATHLONE, EIRE, 31.27 
m., Radio Eireann. Irregular. 

9.5% HBL GENEVA, SWITZERLAND, 31.27 m., 
Addr. Radio Nations. Irregular. 

9.590 VUD2 DELHI, INDIA, 31.28 m. Addr. 
All India Radio, 1.30 -3.30 am., 
7.30 am.-12.30 pm., 8.30 -10.30 pm. 

9.590 PCJ HUIZEN, HOLLAND, 31.28 m., 
Addr. (See 15.220 mc.) Sun. 2 -3, 
7 -915 pm, Tues. 1.45.3.40, 7.15- 
8.45, 9 -10.30 pm., Wed. 7.15 -8.30 
pm., Fri. 8 -9 pm. 

9.590 VK6ME PERTH, W. AUSTRALIA, 31.28 m., 
Addr. Amalgamated Wireless of 
Australasia, Ltd. 6 -9 am. exc. Sun. 

9.590 VK2ME SYDNEY, AUSTRALIA, 31.28 m. 
Addr. Amalgamated Wireless of 
Australasia, Ltd., 47 York St., 
Sun. I -3 am.; 5 -II am. 

9.590 W3XAU PHILADELPHIA, PA., 31.28 m. 
(Addr. See 21.52 mc.) Mon. and 
Thurs. 7.30.11.30 pm. Saf. 7.30- 
10.45 pm. 

9.680 GSC DAVENTRY, ENGLAND, 31.32 m., 
Addr. B. B. C., Portland Pl., 
London, W. I., 12.20 -4, 4.20 -6, 
9.20 -11.30 pm. 

9.580 VLR MELBOURNE, AUSTRALIA, 31.32 
m. Addr. Box 1686, G. P. 0. 
Daily 3.30 -8.30 am. (Sat. till 9 

am.) Sun, 12.01 -7.30 am. Also 
daily exc. Sat. 9.25 pm: 2 or 2.15 
am. Sat. 5 -10.30 pm. 

9.570 KZRM MANILA, P. I. 31.35 m., Addr. 
Erlanger & Csialinger, Box 283. 
Sun. 3.10 em. Daily exc. Sat. 
4.30 -7 pm., 11.15 pm.-I2.15 am. 
Daily exc. Sun. 4 -10 am. 

9.570 WIXK BOSTON, MASS., 31.35 m., 
Addr. Westinghouse Electric & 

Mfg. Co. 7 am. -1 am. Sun. 8 

am.-1 am. 
9.560 XGAP PEKING, CHINA, 31.38 m., 9 am.- 

2 pm. 
9.560 DJA BERLIN, GERMANY, 31.38 m., 

Addr. Broadcasting House. 6.3 =- 

10.50 pm, 

9.550 HVJ VATICAN CITY, 31.41 m., Sun. 5- 

5.30 am., Wed. 2.30.3 pm. 
9.550 TPBII PARIS, FRANCE, 31.41 m. Addr. 

(See 15.245 mc.) Irregular. 
9.550 W2XAD SCHENECTADY, N. Y., 31.41 m., 

General Electric Co., 6.15 -9 pm. 
to So. Amer. 

9.550 OLR3A PRAGUE, BOHEMIA. 31.41 m. 
(See 11.840 mc.) Irreg. 4.40 -5.10 
Dm. 

9.550 XEFT VERA CRUZ, MEX., 31.41 m. 10.30 
am. -4.30 pm., 10.30 pm. -12.30 
am. 

9.550 YDB SOERABAJA, .JAVA, 31.41 m., 
Addr. N.I.R.O.M. Daily exc. Sat. 
6-7.30 pm., 4.30-10.30 am. Sat. 
4.30 -11.30 am. 

9.550 VUB2 BOMBAY, INDIA. 31.41 m. Addr. 
All India Radio. 9.30 -10.30 pm., 
1 -3.30 am. 

9.540 DJN BERLIN, GERMANY, 31.45 m., 
Addr. (See 9.560 mc.) 12.05 -II 
am. 4.50 -10.50 pm. to So. Amer. 

9.540 HJSABD CALI. COLOMBIA, 31.45 m., Addr. 
La Voz de Valle. 12 n. -1.30 pm., 
5.10 -9,40 pm. 

9.538 VPD2 SUVA, FIJI ISLANDS, 31.46 m. 
Addr. Amalgamated Wireless of 
Australasia. Ltd. 5.30 -7 am.. exc. 
Sun. 

9.535 JZI TOKYO, JAPAN, 31.46 m., Addr. 
(See 11.800, JZJ) 2.30 -4. 4.30- 
5.30 pm. 8-9.30 am. 

9.535 - BERNE, SWITZERLAND, 31.46 m., 
1.2 rm. exc. Mo-. and Tues, 

All Schedules Eastern Standard Time 
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9.530 W2XAF SCHENECTADY, N. Y., 31.48 m., 
Aadr. General Electric Co. 4 
pm. -12 m. Sat. 1 pm. -I2 m. 

9.530 VUC2 CALCUTTA, INDIA. 31.48 m. Addr. 
A:l India Radio. 2.06.4.06 am. 

9.526 XEDQ GUADALAJARA, GAL., MEXICO, 
31.49 m., n.-4.30 pm., 8 -11.30 pm. 

9.526 ZBW3 HONGKONG, CHINA, 31.49 m., 
Addr. P. 0. Box 200. 11.30 pm: 
1 am., 3 -10 am. 

9.525 LKC JELOY, NORWAY, 31.49 m., 4.30- 
10.30 am., Sun. 2.30 -10.30 am. 

9.523 ZRG ROBERTS HEIGHTS, S. AFRICA. 
31.5 m., Addr. (See ZRK, 9.606 
mc.) Daily exc. Sun. 5 -7.30 am.; 
Sun. 5.30 -7 am. 

9.520 XGOY CHUNGKING, CHINA, 31.51 m. 
3 -5 pm. 

9.620 OZF SKAMLEBOAEK, DENMARK, 31.51 
m., Addr. Statsradiofonien, Heib- 
ergsgade 7, Copenhagen, 8 -9.30. 
9.30 -11 pm. to No. Amer. 

9.520 YSH SAN SALVADOR, EL SALVADOR 
31.51 m., Addr. (See 7.894 mc.) 
Irregular 6.10 pm. 

9.510 GSB DAVENTRY, ENGLAND, 31.55 m., 
Addr. (See 9.580 mc. -GSC) 
1.30 -3.50 am. 3 -4, 4.20 -6, 6.20 -8.30, 
9.20 -11.30 pm. 

9.510 HJU BUENAVENTURA, COLOMBIA, 
31.55 m., Addr. National Rail- 
ways. Mon., Wed. and Fri. 13- 

11 pm. 
9.510 HS6PJ BANGKOK, SIAM, 31.55 m. Thurs- 

day, 8 -10 am. 

9.510 - HANOI, FRENCH INDO- CHINA. 
31.55 m. "Radio Hanoi ", Addr. 
Radio Club de L'Indochine. 12 

m. -2 am., 6.10 am. 15 watts. 
9.503 KZIB MANILA, PHIL. ISL., 31.57 m., 

7 -9.05 am. 
9.503 XEWW MEXICO CITY, MEX., 31.57 m. 

Addr. Apart. 2516. Relays XEW. 
9 am. -12.30 am. 

9.500 VK3ME MELBOURNE, AUSTRALIA, 31.58 
m., Addr. Amalgamated Wireless 
of Australasia, 167 Queen St. 
Daily except Sun. 4 -7 am. 

9.500 OFD LAHTI, FINLAND, 31.58 m, Addr. 
Finnish Brest. Co., Helsinki. 12.15- 
5 pm. 

9.490 OAXSC ICA, PERU, 31.61 m., Radio Uni- 
versal, 8 -11.30 pm. 

9.488 EAR MADRID, SPAIN, 31.6 Addr. 
(See 9.860 mc.) 7.30 -8.30 pm. 
Mon., Tues., Thur., Sat. at 9.30 
pm. also. 

End of Broadcast Band 

9.465 TAP ANKARA, TURKEY, 31.70 m., 1.20- 
5 pm. Irreg. 

9.445 HCODA GUAYAQUIL, ECUADOR, 31.77 
m., 8.15-10.15 pm., exc. Sun. 

9.437 COCH HAVANA, CUBA, 31.8 m., Addr. 
2 B St., Vedado. 8 am.-9.30 pm. 
Sun. 8 am. -12 m. 

9.380 - TANANARIVE, MADAGASCAR, 
31.96 m. Add., Le Directeur des 
PTT, Radio Tananarive, Adminis- 
tration PTT. 12.30 -12.45, 10 -II am.. 
2.30.4 am., exc. Sun. 

9.370 XOY CHENGTU, CHINA, 32.02 m., 
9.45 -10.30 am. 

9.355 HCIETC QUITO, ECUADOR, 32.05 m., 
Addr. Teatro Bolivar, Thurs. un- 
til 9.30 pm. 8 -11 pm. Sats. 

9.350 COCD 

9.345 HBL 

9.340 OAX4J 

9.300 XGX 

9.300 HIG 

9.200 COBX 

HAVANA, CUBA, 32.08 m., Addr. 
Box 2294. Relays CMCD 10 a.m.- 
11.30 pm. Sun. 10 am.-9 pm. 

GENEVA, SWITZERLAND 32.11 m., 
Addr. Radio Nations. Siun. 8 -8.45 
am., Mon. 6.45 -8.30 pm. 

LIMA, PERU, 32.12 m., Addr. Box 
1166, "Radio Universal." 12 n.- 
3 pm., 5 pm. -I am. 

SHANGHAI, CHINA, 32.26 m., 
8-9.05 am. Varies between 9.180- 
9.300. 

CIUDAD TRUJILLO, D. R., 32.28 
m. 7.10-9.40 am., 11.40 am:2.10 
pm., 3.40 -9.40 pm. 

HAVANA, CUBA, 32.59 m. Addr. 
San Miguel 194, Altos. Relays 
CMBX 7 am. 12 m. 

9.165 HC2CW GUAYAQUIL, ECUADOR, 32.74 
m., 7 -l1.30 pm., Su,. 3.30-6 pm. 

9.125 HAT4 BUDAPEST, HUNGARY, 32.88 m., 
Addr. "Radiolabor," Gyali.ut, 
22. Daily 7 -8 pm., Sat., 6 -7 pm. 

(Continued on page 28) 
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The Short Wave League 

an the #ain ilandi 
(with the "Listening Post" Observers) 

Edited by Elmer R. Fuller 

CONDITIONS during the past month improved 
several fold over the previous months, accord- 

ing to the reports which have been sent to mc. At 
times, during February. the twenty -meter band 
provided better results than any other time this 
winter. The VK's are again being heard. and 
several were reported not only on the twenty - 
meter hand, but also on the forty -meter band. An- 
other new call to make its appearance during 
February was the EA's. These have been heard to 
some extent in the past, but now they are operat- 
ing in large numbers. Instead of operating as 
commercial stations and giving news of war. they 
are now amateurs and are running their stations 
as such. 

Many, many thanks for the help which you have 
shown in sending information on certain rare 
calls, for which I have advertised in several issues. 
From Roser Legge of Binghamton, New York; 
Ernest W. Lang, Observer for Washington; and 
Raymond Fehr. W6QVY, the correct QRA 
(address) of CR7AY has been learned. It is: 
Mario De C. Pereira, P. D. Bor 264, Lourenco 
Marques, Mozambique, Africa. Ray Fehr says 
that he will answer all SW1. and QSL. cards. 
Mr. Fehr also tells n.e that VIRKTB will QSL 
100 %. 

Reports were received from twenty -eight ob- 
servers for the month of February. and they were 
certainly ra reports. However, several observers 
have been appointed who are not sending in reg- 
ular reports, and this is going to count against 
them when it comes time for reappointment. After 
sonic deliberation. it has been decided that our 
year will start on the first of September. since 
this is about the beginning of the ox season. There- 
fore, all observers will be subject to reappoint- 
ment at that time. The names of the observers 
for the coming year will be published in a follow- 
ing issue, and new certificates will be issued to 
them. Records are kept orthe reports and activities 
of the several observers. and these records will 
be the main basis for reappointment. It will not 
be necessary for any observer to apply for re- 
appointment, as all observers for this year will 
automatically be considered for next year. 

For February reports were received from ob- 
servers representing the following locations: - 
Alabama Wells, Jack 
Arkansas Henderson. Bill 
Colorado Wallen, Dan T. 
Connecticut Kemp, Howard G. 
England Spencer, Kenneth 
Florida Lester, Major 
Illinois Carling, Len M. 
Kansas Hegler, Burns E. 
Kentucky Taglauer, Bob 
Maine . Barker, Elwyn L. 
Maryland Wilkes. Cecil A. 
Massachusetts Lendzioszek. Edward 
Missouri Fleming, R. B. 
Nebraska Noyes, William Dean 
New Hampshire Montgomery, Alex 
New Jersey Fitzpatrick, John 

HONORARY MEMBERS 

Dr. Lee de Forest Manfred von Ardenne 
D. E. Replogle E. T. Somerset 
John L. Reinartz Hollis Baird 

Hugo Gernsback. Executive Secretary 

New York Fuller. Charles H. Call 
Herzog. W. F. ZS5J 

New Zealand Sibbin, J. C. ZS5T 
Ontario Clarke, Stanley 
Oregon Trueman, Elwood C. ZS5C7 
Pennsylvania Jordan. Tom ZS5A \V 
South Africa Westman. Oscar ZS5CL 
South Carolina Halliday. Ray 
South Dakota Hutchinson. Robert ZS6DW 
Texas . Slaughter. Edward C. ZS6S 
Utah .. Parker. Robert 
Washington .. Lang, Ernest W. 

Asiatics seem tu be coming in much better than 
they have before this season. Several were re- 
ported for February. 

Call 
T2KG 
Ì2CS 
J2 j 
J7CD 
\'U2lIG 
V U2EG 
\'U2FL1 
\'U2CQ 
XZ2D 
XZ2DY 
Y I 2Y L 
CN8BA 

CN8AV 

CN$MI 
CNSMII 
CNSMI' 
CN8A1V 
EABAS 
EA9AH 
EA9BJ 
SUI MW 
SUICH 
SU1AM 
VQ2PL 
VQ8AE 
ZEI N 
ZE1 X 
ZE6EC 
ZS1BV 
ZSIAX 
ZSiBL 
ZS2N 
ZS2X 

ZS2AZ 

ZS4II 

ZS5BE 
ZS5CO 
ZSSAS 

Freq. R S Where Heard 
14. 4 7 New Zealand 
14. 4 6 -7 New Zealand 
14. 3 -4 6 New Zealand 
29.9 4 6 New Hampshire 
14. 5 5 Ore. 
14.063 4 6 Ptah 
14.25 4 7 Fla. 
14. 5 8 South Africa 
14. 5 7 South Africa 
14.3 5 5 N. Y. 
14.06 4 6 Wash. 
14.3 5 6 
14.28 5 6 N. Y. 
14.06 4 7 N. J. 
28.11 4 6 Neb. 
14.065 4 7 N. J. 
28.06 4 7 N. J. 
14.03 4 -5 7 Ontario. Conn. 
14.045 5 7 N. J. 
14.07 4 7 N. J. 
14.115 4 6 Mass. 
7.27 5 7 Ala. 
7.0 5 9 Ala. 
7.12 5 9 Ala. 

28.367 4 -5 7 Neb., N. J. 
28.38 5 7 -8 Ky. 
14. 5 7 South Africa 
14.1 4 5 Tex. 
14. 5 7 South Africa 
14.252 4 7 III. 
14.021 4 7 Ill. 
14. 4 7 South Africa 
14.017 3 6 Neb.. Conn. 
14.07 4 5 Conn. 
14.2 5 6 
14.008 4-5 6 -8 III.. Kan. 
14.03 4 -5 5 -8 Tex., Neb.. Kan., 

Ill., Ark.. Conn. 
14.07 4 -5 5 -8 111.. Tex.. N. Y.. 

Neb.. England. Kan., 
Ontario. Ore.. Ark. 

14.06 4 -5 5 -9 N. Y.. Colo.. Ill., 
Neb., Kan.. Conn. 

14.047 3 6 Ill. 
14.3 5 6 N. Y. 
14.347 5 9 Fla. 

ZS6A7 
ZS6C.- 
ZS6CT 
ZS6W 
ZS6BB 
ZS6BR 
ZS6EF 
ZS6DY 

ZS6DL 
ZS6BIV 
ZS6Q 
ZS6CK 
ZS6AK 
ZS6BY 

Freq. 
14.055 
14.05 
28.035 
14.13 
28.197 
14.1 

R S 
4 5-7 
5 7 
4 7 
5 5-7 
5 7 
5 6-9 

14.09 3 -4 5 -7 
14.11 5 5 -9 

14.12 
14.035 
28.176 
28.24 
14.09 
14.035 
14.11 
14.11 

28.2 
14.064 
28.105 
28.24 
14.03 
14.2 
14.1 

4 -5 5.9 
4-5 5.8 

3 5 

4 6 
3.4 4.5 

5 6 -7 
4 7 

5 6.7 

5 8 
5 5.7 
5 9 
5 7 
3 4 -5 
5 6 
5 6 

B7tere Heard 
Conn.. Ill. 
Ark. 
Neb. 
Kan. 
Neh. 
Tex.. Pa., Ark., Ill., 
Conn. 

Col.. Kan., Ill.. Mo. 
Col., Kan., N. J., 
Fla., Ore.. N. Y.. 
Ark., Ill. 

Tex.. Neb.. Ore.. Ill. 
Neb., Conn. 
Neb. 
Neb. 
Wash.. Conn.. III. 
Kan., N. Y.. Ill. 
Kan.. N. J. 
Kan., Ontario. Ark., 
I II. 

Ontario 
Ore., Ill. 
Ky. 
Ky. 
Conn. 

From our observers in other countries we have 
the following United States ham, and several 
other North American amateurs being heard locally. 

CO2GL 14.055 4 8 
CO2:\\I 14.066 4 7 

CO21IA 14.1 5 6 
CO2RR 14.09 5 7 
CO2J1 14.13 5 7 

CO2SII 14.09 5 6 
CO2S\' 14.09 4-5 6-7 
CO2WM 14.15 5 7.8 

28.045 5 7 
CO2LY 14A 5 8 
CO2RG 14.13 5 5 
COGY 14.12 5 8 
CO2LL 14.025 5 7 
CO2OY 14.08 5 7 
CO2CR 28.1 5 8 
CO2OK 14.45 5 8 
CO2HY 14.32 5 9 
CO2RD 14.07 5 2 
CO_BD 14.065 4 4 
CO2VG 14.072 2-5 3-5 
CO2J1 14.11 5 6 
CO211'\\' 14.01 3 5 
CO2WL 14.24 3 6 
CO2SE 14.22 4 7 
CO7CX 14.04 5 6 
CO88C 14.061 5 8 
HH2B 14.00 5 8-9 

HH2P13 14.35 5 
HH5PA t4.05 5 

(Continued 

Utah 
Utah 
Col.. \Vaste. 
Col.. Wash. 
Col. 
Col. 
Col.. Ore.. S. D. 
Col.. Nash.. England 
N. J. 
Col.. Wash. 
Col. 
Col.. Wash.. N. 
11'ash. 
Wash. 
N. J. 

Fla. 
Fla. 

England 
S. D. 
S. D. 
S. D. 
Col. 
Utah 
Me.. N. J.. Conn.. 
England. i . Y. 

8 N. Y. 
9 Me.. N. J., N. Y. 
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Mc. Call Mc. Call 

9.100 COCA HAVANA, CUBA, 32.95 m., Addr. 
Galiano No. 102. Relays CMCA 
9 am. -12 m. 

6.720 PMH BANDOENG, JAVA, 14.64 m. Re- 
lays N.I.R.O.M. programs. 4.30 -11 

or 11.30 am. Also Sat. 9.30 pm.- 

9.691 PJC2 CURACAO, D. W. INDIES, 33 
1.30 am. 

m., 6.36 -8.36 pm., Sun. 10.36 am.- 
12.36 pm. 

6.690 TIEP SAN JOSE, COSTA RICA, 44.82 m., 
Addr. Apartado 257, La Voz del 

9.5:0 COBZ HAVANA, CUBA, 33.32 m., Radio Tropico. Daily 7 -II pm. 

Salas Addr. P. O. Box 866. 7.45 
am. -1.15 am. Sun. 7.45 am. -12 m. 
Relays CMBZ. 

6.675 HBQ GENEVA, SWITZERLAND, 44.94 m. 
Addr. Radio -Nations. Off the air 
at present. 

8.9;,5 COKG SANTIAGO, CUBA, 33.44 m. Addr. 6.672 - - 44:74 m., relays 
Box 137. 9.10 am., 11.30 em. -I.30 
pm., 3 -4.30, 5.6, 10 -1I pm., 12 

Salamanca, Spain, 7 -9.45 pm. 

m. 2 am. 6.672 YVQ MARACAY, VENEZUELA, 44.95 m. 

8.841 HCJB QUITO, ECUADOR, 33.5 m. 
Irregular. 

7 -8.30 am., 11.45 am.-2.30 pm., 
5 -10 pm., except Mon. Sun. 12 n.- 

6.635 HC2RL GUAYAQUIL, ECUADOR, S. A., 
45.18 m., Addr. P. O. Box 759. 

1.30 pm., 5.30.10 pm. Sun. 5.45 -7.45 pm., Tues. 9.15- 

8.700 HKV BOGOTA, COLOMBIA, 34.46 m. 
11.15 pm. 

Tues. and Fri. 7.7.20 pm. 6.630 HIT CIUDAD TRUJILLO, D. R., 4525 

8.665 COJK CAMAGUEY, CUBA, 34.64 m., 
Addr. Finlay No. 3 Altos. 5.30- 
6.30, 8.11 pm., daily except Sat. 
and Sun. 

Addr. "La Voz de la RCA 
Victor," Apartado 1105. Daily 
exc. Sun. 12.10 -1.40 pm., 5.40 -8.40 
pm.; also Sat. 10.40 pm. -12.40 am. 

8.665 W2XGB HICKSVILLE, N. Y., 34.64 m., 
Addr. Press Wireless, Mon. to 

6.625 PRADO RIOBAMBA, ECUADOR, 45.28 m. 
Thurs. 9 -11.45 pm. 

Fri. News at 9 am. and 5 pm. 6.610 YNLG MANAGUA, NICARAGUA. 45.39 
8.580 YNPR MANAGUA, NICARAGUA, 34.92 

m. Radiodifusora Pilot. 
m. Emisora Ruben Dario. 1.30- 

2.30, 6 -10.15 pm. 

8.090 YDX MEDAN, SUMATRA, N. E. I., 37.08 
m. Daily exc. Sat., 10.30 pm.- 

6.558 H14D CIUDAD TRUJILLO, D. R., 45.74 m. 
Except Sun. 11.55 em. -I40 pm. 

2 am. Sat. 7.30 pm. -1.30 am. 6.550 XBC VERA CRUZ, MEX., 45.8 m. 8.15.9 
7.894 YSD SAN SALVADOR, EL SALVADOR, am. 

37.99 m., Addr. Dir. Gent. Tel. 
& Tel. 7 -10.30 pm. 

6.550 TIRCC SAN JOSE, COSTA RICA, 45.8 m., 
Addr. Radioemisora Catolica 

7.870 

7.854 

HCIRB 

HC2JSB 

QUITO ECUADOR, 38.1 m. La 
Vcz de Quito. 8.30 -11.30 pm. 

GUAYAQUIL, ECUADOR, 38.2 m. 

Costarricense. Sun. II am. -2 pm., 
6 -7, 8.9 pm. Daily 12 n. -2 pm., 
6.7 pm., Thurs. 6 -II pm. 

Evenings to II pm. 6.545 YV6RB BOLIVAR, VENEZUELA, 45.84 

7.797 HBP GENEVA, SWITZERLAND, 38.48 m., 
Addr. Radio -Nations. 

Addr. "Ecos de Orinoco." 6 -10.30 
pm. 

7.614 CR6AA LOBITO, ANGOLA, 39.39 m., 
Mon., Wed., Sats. 2.45 -4.30 pm. 

6.520 YV4RB VALENCIA, VENEZUELA, 45.98 m. 
11 am. -2 pm., 5 -10 pm. 

Also 7.177. 6.516 YNIGG MANAGUA, NICARAGUA, 46.02 

7.510 JVP NAZAKI, JAPAN, 39.95 m., 8 -9.30 
am. 

m., Addr. "La Voz de las 
Lagos." 1 -2.20, 8 -10 pm. Except 

7.450 TI2R3 SAN JOSE, COSTA RICA. 40.27 m. Sundays. 

" Radioemisora Athena ". 9.30 -II 
pm., exc. Sun. 

6.500 HIL CIUDAD TRUJILLO, D. R., 46.13 m. 
Addr. Apartado 623. 12.10.1.40 

7.410 HCJB4 QUITO, ECUADOR, 40.46 m., 7- pm., 5.40 -7.40 pm. 
9.30 pm. irregularly. 6.490 TGWB GUATEMALA CITY, GUAT., 46.2 

7.410 YDA TANDJONGPRIOK, JAVA. 40.46 
m.. Addr. N.I.R.O.M., Batavia, 
10.30 pm.-2 am.; Sat. 7.30 pm.- 
2 am 

La Voz de Guatemala. Daily 
7.45.9 am. 12.45.3.45 pm., 7.30 
pm. -12.15 am. Sun. 10.30 am. -5.15 
pm., 7 pmo.-12 m. 

7.380 XECR MEXICO CITY, MEX., 40.65 m., 
Addr. Foreign Office. Sun. 7.8 
pm. 

6.480 HIIL SANTIAGO DE LOS CABALLEROS, 
D. R., 46.28 m., Addr. Box 356. 
9.40-11.40 am., 7.40 -9.40 pm. 

7.220 HKE BOGOTA, COL., S. A., 41.55 m. 
Tues. and Sat. 8.9 pm. Mon. and 
Thurs. 6.30.7 pm. 

6.470 YNLAT GRANADA, NICARAGUA, 46.36 
m., Addr. Leonidas Tenorio, "La 

7.200 YNAM MANAGUA, NICARAGUA, 41.67 
Voz del Mombacho." Irregular. 

Irregular at 9 pm. 6.465 YV3RD BARQUISIMETO, VENEZUELA, 
7.177 CR6AA LOBITA, ANGOLA, PORT. WEST 

AFRICA. 41.75 m., Mon., Wed., 
46.37 m. Radio Barquisimeto, ir. 
regular. 

o Sass. 2.45 -4.30 pm. Also see 
7.614 mc. 

6.450 HI4V SAN FRANCISCO DE MACORIS, 
D. R., 46.48 m. 11.40 am. -1.40 

7.100 FO8AA PAPEETE, TAHITI. 42.25 m., Addr. Pm., 5.10 -9.40 pm. 
Radio Club Oceanian. Tues. and 
Fri. 11 pm. -12.30 am. 

6.400 TGQA QUEZALTENANGO, GUATEMALA, 
46.88 m., Mon. -Fri. 9 -I I pm. Sat. 

7.088 PIIJ DORDRECHT HOLLAND, 42.3 m., 10 pm. -I am. Sun. 1.3 pm. 

Addr. Dr. Ed. Hellingman, Tech- 
nical College. Sat. 11.10 -11.50 am. 

6.384 ZIZ BASSETERRE, ST. KITTS, W. IN- 
DIES, 46.99 m. 4 -4.45 pm. Wed. 

7.050 FG8AA POINT - A - PITRE GUADELOUPE, 7.7.30 am. 

F.W.I., 42.55 m., 6 -7 pm., also 6.340 HIIX CIUDAD TRUJILLO, D. R., 47.32 rr. 
9 -10.30 pm. Irregular. P.O. Boa Sun. 7.4010.40 am., daily 12.10. 
125. 1.10 pm., Tues. and Fri. 8.10 -10.10 

6.990 XEME MERIDA, YUCATAN, 42.89 m., pm. 
Addr. Calle 59, No. 517, "La 
Voz de Yucatan desde Merida." 

6.335 OAXIA ICA, PERU, 47.33 m., Addr. La Voz 
de Chiclayo, Casilla No. 9. 8- 

Irregular. II pm. 

6.977 XBA TACUBAYA, D. F., MEX., 43 m. 6.324 COCW HAVANA, CUBA, 47.4 m., Addr. 
°.30 am. -I pm., 7 -8.30 pm. La Voz del Radio Philco, P. O. 

6.805 HI7P CIUDAD TRUJILLO, DOM. REP., 
44.06 ro,, Addr. Emisoria Diaria 

Box 130. 6.55 am..12 m. Sun. 9.55 
am. -10 pm. 

de Commercio. Daily exc. Sat. 
and Sun. 12.40 -1.40. 6.40 -8.40 pm. 
Sat. 12.40 -1.40 pm. Sun. 10.40 am.- 

6.310 HIZ CIUDAD TRUJILLO, D. R. 47.52 m. 
Daily except Sat. and Sun. 11.10 
am. 225 pm., 5.10.8.40 pm, Sat. 

11.40 am. 5.10 -11.10 pm. Sun. 11.40 am.-I.40 

6.790 PZH PARAMIRABO, SURINAM. 44.16 pm. 
Addr. P. O. Box 18. Daily 6.300 YV4RD MARACAY, VENEZUELA, 47.62 m. 

6.06 -8.36 am., Sun. 9.36 -11.36 am. 6.30 -9.30 pm. exc. Sun. 
Da "¡ 5.36 -8.36 pm. 6.295 OAX4G LIMA, PERU, 47.63 m.. Addr. 

6.775 HIH SAN PEDRO DE MACORIS, DOM. Acartado 1242. Daily 7 -10.30 pm. 

6.750 JVT 

REP., 44.26 m. 12.10-1.40 pm., 
7:30.9 pm. Sun. 3 -4 am., 4.15.6 
pm., 4.40 -7.40 Pm. 

NAZAKI, JAPAN, 44.44 m., Addr. 
Kokusai -Denwa Kaisha, Ltd., 
Tokyo. Irregular. 

6.280 

6.270 

HIG 

YVSRP 

TRUJILLO CITY, D. R., 47.77 m. 
7.10 -9.40 am., 11.40 am. -2.10 pm., 
340 -9.40 pm. 

CARACAS, VENEZUELA, 47.79 m 
Add. "La Voz de la Philco." 
Daily to 10.30 pm. 

6.730 HI3C LA ROMANA, DOM. REP., 44.58 
., Addr. "La Voz de la Feria." 6.255 YV5RJ CARACAS, VENEZUELA, 47.18 m. 

12.30 .2 en., 5.6 pm. 5.30 -P r m. 

Mc. Call 

6.243 HIN CIUDAD TRUJILLO, D. R., 48 m., 
Addr. ''La Voz del Partido Dom- 
inicano." 12 n. -2 pm., 6 -10 pm. 

6.235 HRD LA CEIBA, HONDURAS, 48.12 m., 
Addr. "La Voz de Atlentida. 
8.1I pm.; Sat. 8 pm.-1 em.; Sun. 
4 -6 pm. 

6.22$ YVIRG VA6 
-9.3LERA, 

VENEZUELA, 48.15 m. 
0 pm. 

6.210 SAIGON, INDO -CHINA, 48.28 m., 
Addr. Radio Boy -Landry, 17 Place 
A. Foray. 4.30 or 5.30 -9.15 am. 

6.205 YV5RI CORO, VENEZUELA. 48.32 m.. 
Addr. Roger Leyba, care A. 
Urbino y Cia. Irregular. 

6.200 H18Q CIUDAD TRUJILLO, D. R., 48.36 
m. Irregula-. 

6.190 HVJ VATICAN CITY, 48.47 Mon., 
Wed., Thur., Sat. 2 -3.30 pm., 
Tues,. Fri. 2 -3 pm. Thur. also 

3 -3.30 pm. 
6.190 TG2 GUATEMALA CITY, GUAT., 48.4. 

m., Addr, Dir. Genl. of Electr. 
Commun. Relays TGI Mon. -Fri. 
6.11 pm., Sat. 6 pm. -I am. Sun. 
7.1I am., 3.8 pm. 

6.185 HITA SANTIAGO, D. R., 48.5 m., Addr. 
P. O. Box 423. 7 em. -5 pm. 

49 Met. StvadcaJt iland 
6.170 W2XE NEW YORK CITY, 48.62 m., 

Col. !roast System, 485 Madison 
Ave. Mon. -Fri, 12 m. -I am., Sat. 
& Sun. 11.30 pm. -I am. 

6.156 YVSRD CARACAS, VENEZUELA, 48.71 m. 
I I am. -2 pm., 4 -10.40 pm. 

6.153 H15N MOCA CITY, D. R., 48.75 m. 6.40- 
9.10 pm, 

6.150 VPB COLOMBO, CEYLON, 48.78 m., 
7 -II am. 

6.150 CJRO WINNIPEG, MAN., CANADA, 
48.78 m., Addr. (See 11.720 mc.) 
Daily 6 pm. -.2 m., Sun. 5.10 pm. 

6.150 ZP14 VILLARRICA, PARAGUAY, 48.78 
m. 4.6 pm. 

6.147 ZEB BULAWAYO, RHODESIA, S. 

AFRICA, 48.8 m. Mon., Wed., 
and Fri. 1.15 -3.15 pm.; Tues. II 
em. -12 n.; Thurs. 10 am.-I2 n. 
Sun. 3.30.5 am. 

6.145 HJ4ABG MEDELLIN, COL., 48.79 m. II am: 
12 n., 6 -10.30 pm. 

6.140 W8XK 

6.137 CR7AA 

6.133 XEXA 

6.130 VP3BG 

6.130 TIEM 

6.130 CHNX 

6.130 LKL 

PITTSBURGH, PA., 48.83 m., Addr. 
Westinghouse Electric & Mfg. 
Co. Relays KDKA II pm. -12 m, 

LAURENCO MARQUES, PORT. E. 
AFRICA, 48.87 m. Daily 12.05 -1, 
4.30 -6.30, 9.30.11 am., 12.05 -4 pm., 
Sun. 5.7 am., 10 am. -2 pm. 

MEXICO CITY, MEX., 48.93 m., 
Addr. Dept of Education. Daily 
8 -II am., 2.30 -4 pm., 7.30 pm: 
12.45 am. Sun. 1.30 pm.-I2.45 ans. 

GEORGETOWN, BRIT. GUIANA. 
48.94 m. 9 -10 am., 2.15.6.30 pm., 
Sun. 5.30 -11.30 am., 3.5 pm. 

SAN JOSE, COSTA RICA. 48.94 m. 
"El Mundo", Apartado 1049. 11 

am.-11 pm., Scn. 10 am. -6 pm. 
HALIFAX, N. S., CAN., 48.94 m., 

Addr. P. O. Box 998. Mon.-Fri. 
7 am. -11.15 pm., Sat. II am: 
II pm., Sun. 12 n.-11.15 pm, Re- 
lays CHNS. 

JELOY, NORWAY, 48.94 m. I I am: 
6 pm. 

6.125 CXA4 MONTEVIDEO, URUGUAY, 48.98 
Addr. Radio Electrico de 

Montevideo, Mercedes 823. 8 

am. Noon. 2 -10 pm. 

6.122 HJ3ABX BOGOTA, COL., 49. m., Addr. La 
Voz de Col., Apartado 26 -65. 12 

n. -2 pm., 5.30.11 pm.; Sun. 6.11 
pm. 

6.122 HP5H PANAMA CITY, PAN., 49 m., 
Addr. Box 1045. 10 am. -I pm., 
5 -II pm. 

6.122 FK8AA NOUMEA. NEW CALEDONIA, 
49.00 m., Radio Noumea, Addr. 
Charles Gaveau, 44 Rue de l'AI. 
ma., Wed. & Sats. 2.30.3.30 am. 

6.117 XEUZ MEXICO CITY, MEX., 49.03 m., 
Addr- 5 de Mayo 21. Relays 
XEFO 9 am.-1 Sm., 7 pm. -2 am. 

6.115 OLR2C PRAGUE, BOHEMIA, 49.05 m, (See 
1140 mc.) 

(Continued oil poor 58) 
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The "Bauer" T -R -F 

Four 
Francis J. Bauer, Jr., W6FPO 

A four tube T.R.F. receiver performing as well as many a 

small super -het. A novel circuit is employed, combining 
"link" and "capacity" coupling in a tuned plate circuit 

for the r.f. amplifier. 

. \NVONE who has used or built the 
conventional four tube T.R.F. receiver is 

familiar with the limitations of such equip- 
ment. The selectivity is usually none too 
good and in addition there is regeneration 
that supposedly gives greater sensitivity 
but actually reduces the amplification be- 
cause the receiver breaks into oscillation 
before the full gain of the R.F. tube can be 
realized. Another common defect in this 
type of receiver is a characteristic drop in 
nab, toward the low frequency end of the 
l,roadcast bald. 

These obvious deficiencies are remedied 
to a surprising extent in the simple receiver 
described in this article. In the writer's 
'.pinion, the performance of the High Effi- 
ciency Four compares very favorably with 
that of many a small super -het, with the 
added advantage of lower noise -level and 
nu oscillator hiss. 

New Coupling System Used 
An examination of the wiring diagram 

will reveal a circuit that is standard in every 

respect except for the unique coupling sys- 
tem between the R.F. and detector tubes. 
This, together with the tuned plate circuit 
in the R.F. stage, is the heart of the receiver 
and accounts for the tremendous gain with 
stability that this receiver is capable of. 

A combination of link and capacity cou- 
pling is used so as to provide uniform gain 
throughout the tuning range. At high fre- 
quencies condenser "c" is the most effective 
coupling medium. As the frequency is low- 
ered "c" becomes less and less effective 
because of its increase in reactance but the 
link circuit, on the other hand, becomes 
more efficient. In other words. "c" works 
best at high frequencies and the link circuit 
works best at low frequencies, provided 
both "c" and the link circuit are properly 
phased as explained later on in the text. 

Set Easy to Build 
The construction of this receiver presents 

no unusual difficulties as long as the chassis 
layout is adhered to, particularly in the R.F. 

(Continued on rage 51) 

Left -Photos of the T.R.F. Four. Below- Wiring diagram. The improved tuning is due to the 
"link" circuit connecting the R.F. and defector tubes. 
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A1.4'1'ENNA / 1-1.7.^S1N6 `-. 

gup . 
PL. tuR ._ 

Front view of the De Luxe Trans- 
mitter using beam power tubes - 
a handsome smooth -working "rig." 

The R.F. Unit . 

THE R.F. section of this transmitter is composed of three 
beam power tubes, hence the name. In addition to the usual 

6V6 and 807 beam tubes, the power amplifier is one of the new 

30 

De Luxe 
This is the first of a series of articles describ- 
ing a swell transmitter. The "radio frequen- 
cy" section is explained in this part. This 
unit employs three beam power tubes. The 
power output on both phone and CW is 

about 200 watts. Remote control is provided 
for, as are both over- and underload pro- 
tection. Bands -80, 40, 20 and IO meters. 

813 tubes, which is one of the most efficient types ever designed. 
The power output on both phone and CW is around 200 watts, 
which will do respectable work even on the present overcrowded 
bands. 

Besides the new 813, several other recent developments have 
been incorporated. One of these is the recently announced 40 -meter 
variable crystal. Provision is made for two of them, and adjust- 
ment of both is made from the front panel. Another feature is 

the kit -type speech amplifier which will he described more fully 
in a subsequent article. 

Remote control is provided for. and the filaments and plate 
power as well as the exciter alone may each be turned on and 
off from a remote position. This control system also incorporates 
complete over- and underload protection, and will be fully 
described in the next article. 

Clickless Keying 

The R.F. unit is complete, except for the antenna tuner, on a 
single chassis. This includes low voltage power supply and the 
keying relay. Clickless keying is accomplished by breaking the 
cathode circuit of the 6V6 oscillator. A small amount of regenera- 
tion in the oscillator circuit lowers crystal and plate current and 
allows rapid keying even with rather poor crystals. Self -bias on 

Wiring diagram of the R.F. section of the De Luxe Transmitter. 
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"Beam Power 3" 
PART I Howard G. McEntee, W2FHP 

A close -up rear view of the transmitter's R.F. unit. 

the 807 and partial fixed -bias on the 813 make this type of keying 
practical. A single 45 -volt battery holds the latter tube down 
when excitation stops, and is the simplest possible bias means. A 
single battery will last practically as long as its shelf life in this 
circuit, since the grid current is only about 10 ma. or so. 

The fact that such low excitation is required by the 813 allows 
us to run all the components at relatively low ratings, so that life of 
all parts is very long, and everything runs cool and without strain. 

The 6V6 always runs on fundamental frequency, 
while the 807 can be run on fundamental, or double, 
or quadruple, as required. The transmitter was de- 
signed primarily for 40, 20 and 10 meters, which is 
the reason for the selection of the 40 -meter crystals. 
However 80 -meter operation is entirely feasible and 
may be accomplished with an 80 -meter crystal. Either 
80- or 40 -meter crystals will cover three bands, 
doubling or quadrupling in the 807 as required, with 
plenty of drive to the 813. The drive is so high in most 
cases that it is best to reduce it, as it is quite easy to 
overdrive the 813. For this purpose a variable screen 
grid resistor for the 807 acts as excitation control and 
reduces the drive smoothly and without detuning effects. 

807 Is Neutralized 
It was found advisable to neutralize the 807, so that 

straight -through or fundamental operation could be 
accomplished without fear of self- oscillation. If the 
neutralization is not used, considerable extra shielding 
is required. Of course, complete stability is had when 
the 807 is doubling. 

The neutralizing capacity required is very small, and 
the condenser may be seen on the underside view. It 
consists of pieces of No. 10 tinned copper wire run 
about 3 " apart for I ". The wires are held rigidly 
spaced by clamping between two "butt -inn' insulators 
which are about %" in diameter. The spacing of the 
wires is varied until stable operation is secured when 
either 40- or 80 -meter coils are used at both LI and L2. 

The output of L2 is taken off at the opposite end of 

for May, 1939 

the coil from the plate end, giving a more balanced 
arrangement and less of a capacity load on I.1, since 
the plate to filament capacity of the 807 and the grid 
to filament of the 813 are both rather high. 

813 Plate Circuit Unusual 
The 813 plate- circuit is rather unusual, but the 

arrangement used lessens the effect of the high out - 
put capacity- on the tuned circuit, and at the saute 
time permits the use of a ready -made variable link 
unit. The latter permits variation of coupling from 
the front of the panel which is a decided convenience, 
especially with sonic types of antennas. This trans- 
mitter is used with an 8JK beans. which is quite sus- 
ceptible to changes in weather such as rain or heavy 
fog. It is a great convenience to be able to vary coupling 
from the front panel. 

The two variable crystals plug in on a shelf above 
the chassis, and this shelf is supported by the side 
brace; brass pillars are run from the two free corners 
to the base to form a solid mounting. The crystal 
variation control is operated by a flexible shaft from 
the front panel. A strip of aluminum % "x %" mounted 
above the crystal shelf on pillars supports the two 
shafts which are geared together. The gears are stand- 
ard 1%" diameter units with %" shaft holes. Clips to 
slip over the knobs on the crystal holders are soldered 
on the lower ends of the gear shafts. When changing 
these crystals. the gears and shafts may be raised to 
permit removal. Ordinary %" shaft bushings serve 
as bearings for the shafts. 

Sockets for four other crystals are mounted in the side bracket, 
so that the crystals project outward. They keep cooler in this 
position and such mounting reduces crowding on the chassis. 

The crystal selector switch is mounted under the chassis, with 
a large hole over it for the leads to pass through. A 60 ma.. 
2 V. pilot lamp is mounted in series with the common lead from 
the crystal holders. It is only needed during preliminary adjust- 

(Continued on page 41) 

Another view of the R.F. section. Note the sturdy construction. 
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A. DIAL TUNING 
(OPTIONAL) 

B= SW & VOL. CONTROL 

This "Remote Control" box will tune any 
broadcast receiver automatically to seven 

different stations. 

THERE is an old saying that "necessity 
is the mother of invention," but even 

more true, perhaps, would be one reading - 
"laciness is the reason for many inventions." 
And being inclined to laziness - especially 
with spring weather here -the thoughts of 
a "gadget" which would permit tuning 
from one station to another and, if desired, 
changing the volume of the programs, with- 
out leaving that comfortable easy chair, 
sounded awfully interesting. . 

So with an effort the easy chair was re- 
linquished for a few evenings while an arm- 
chair remote control unit was designed and 
constructed. 

And with the thought that there might 
be other lazy folk who might resent leaving 
their easy chairs to tune in the radio enter - 
taininent they want to hear, the details of 
this unit, which is no more difficult to con- 
struct and no more costly than a small 
..c.-n.c. midget superhet, are here given. 
It can be used with any broadcast receiver 
without making any changes in the receiver 
or connecting any wires to it. 

How "Remote Control" Unit Works 
The principle of operation is quite simple. 

The remote tuner contains the first -de- 
tector, oscillator and two I.F. amplifier 
stages of a superheterodyne receiver, plus 
a radiating coil which re- transmits the pro- 
grams received on the remote tuner to the 
regular radio receiver where they are ampli- 
fied again, detected and heard through the 
loudspeaker. 

In other words, the remote tuner is a 
tiny radio transmitter which changes the 
frequency of the broadcast stations to a fre- 
quency of 1560 kc. The broadcast receiver 
is tuned to this frequency and not touched 
further. All stations within the broadcast 
band are picked up by the remote tuner and 
changed to this same frequency. 

The remote tuner is contained in a small 
box about 71/2 inches square and 51/2 inches 
high. The photos on this pale show its 
convenient size as well as the general lay- 
out of parts and c''n traction. 

Circuit Is Simple 
The circuit is less complicated than most 

broadcast sets. The 6K8 tube is the first 
detector and oscillator. A two -gang con- 
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REMOTE CONTROL 
Selects Stations 

denser tunes the 
aerial and oscillator 
circuits. A 6K7 
tube is the first I.F. 
amplifier stag e, 
which is tuned to a 
frequency of 1560 
kc. The 6B8 is used 
as second I.F. stage 
and as A.v.c. diode. 
The coil in the plate 
lead of this 6B8 
tube is 3 inches in 
diameter and is not 
shielded like the 
other coils in the 
set. This coil is a 
loop aerial which 
sends the signals to 
the regular re- 
ceiver. 

Incidentally, it was found that by coupling 
the aerial wire to this coil loosely (the 
aerial wire is twisted around the A.C. line 
cord and the two are wrapped once around 
this 3 -inch coil) the remote tuner could be 
removed about 100 feet from the receiver 
and still provide complete control over the 
station selection and volume of the radio set. 

Spot 
New ! Exclusive ! 

This easily built Remote Control 
box, plugged into any electric 
light outlet in your home, per- 
mits any one of seven stations 
to be "tuned in" by simply push- 
ing a button! It also controls 
volume and provides "remote" 
dial tuning of your broadcast 
receiver. Four tubes are used, 
together with standard parts. 

Plate Supply "Built -Ind' 

The filament and plate voltages for the 
tuner are obtained in conventional A.C. - 
D.C. manner by means of a 25Z6 tube and 
a series connec- 
tion of the fila- 
liteltts. Two 40 
m f. electrolytic 
condensers and a 
wire - wound re- 
sistor provide 
adequate filtering 
of the plate volt- 
age supply. 

Actual layout of 
the parts can be 
seen in the photos 
and accompany- 
i n g drawings. 
The aerial coil 
and the two I.F. 
coils are Meissner 
coils which are 
readily obtained. 
The oscillator coil 
is a Meissner type 
14 -7560 adjustable 
oscillator c o i l 

which is doctored 
up as follows. 
The plate winding 
is completely un- 
wound and 35 
turns are removed 
from the grid or 

tuned winding. The 
plate winding is 
then rewound, as a 
straight solenoid 
directly over the 
grid winding, after 
having replaced the 
layer of varnished 
cloth which w a s 

originally between 
the two coils. Wind 
30 turns for the 
plate coil and con- 
nect the ends back 
to the terminals on 
the coil base. Then 
replace the shield 
and the powdered 
iron core. 

The radiating 
coil consists of 28 turns of No. 30 enamelled 
wire on a 3 -inch bakelite form. This coil 
must be close -wound. The position of this 
coil in the tuner can be seen in the photos. 

Image Trap Coil 
One other coil is shown in dotted line. 

This coil was not required in the original 
set. It is an image trap coil and is tuned to 
the I.F. of 1560 kc. to prevent signals tuned 
to 1560 kc. from being heard through the 
I.F. channel. It consists of a coil and con- 
denser connected in series and tuned to 1560 
kc. A small broadcast coil and a 225 mmf. 

Close -up rear view of Control unit. 
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BOX 
From any 
push button! 

C. W. Palmer, E.E. 

CVtLSI :MMtE ONE Or 1"OSL( 
NiV 141,M8181R0840 $C.r5 

) ` 

ANT 'jHOWN 
COVED UP) 

CORD 
LOOPED AROUND 
ANT.( t TURN) 

This view shows coil antenna used on Remote 
Control unit. 

mica trimmer condenser will serve nicely. 
If no t.F. or image interference is encoun- 
tered, this coil and condenser can be omitted. 

Adjustments 
The adjustments of the t.r., oscillator 

and the push- button tuner, which permits 
stations to be tuned by simply pushing but- 
tons on the remote tuner, are quite easy. 

First, tune your broadcast receiver accu- 
rately to 1560 kc., preferably by means of 
a calibrated service oscillator. Remove the 
aerial wire from the aerial binding post of 

See Diagram on page 47 

the set and replace this with a wire about 
5 to 10 feet long, laid on the floor. 

Place the remote tuner near the receiver, 
with the aerial wire (a 30 ft. length of 
insulated flexible wire) placed conveniently 
under a rug or around the edge of the room. 
Plug in the tuner and turn the radio set on. 
Set the volume controls on both units on 
high. Adjust the I.F. of the tuner to 1560 
kc. with a signal generator, picking up the 
signal in the receiver and using a tuning 
meter in the set or the "sound" as indicating 
means. Next, with the "manual- tuning" but- 
ton of the Meissner 10 -7554 tuner pushed 
in, adjust the trimmers on the condensers 
at a frequency of about 1400 kc., again 
using the service oscillator. Follow this 
with an adjustment of the padder condenser 
in the oscillator of the tuner unit at a fre- 
quency of 550 kc. 

After the tuning dial of the set has been 
"tracked," the tuning buttons can he set -up 
by pushing the buttons one at a time and 

(Continued on page 46) 
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HE NEW HAMMMARLt U '11 1- I'u \" 
is radio's most outstanding communica- 

tions type receiver. Hams and short wave 
listeners everywhere are amazed with its 
remarkable performance. The ability of the 
"HQ- 120 -X" to pull in weak, distant sta- 
tions is providing new thrills for the DX'er. 
The reason for this is the fractional micro- 
volt sensitivity throughout the entire range 
of the receiver. In order to derive full 
benefit of extreme sensitivity a receiver 
must have a widely variable selectivity 
rltarcrteristic. since mo. st short wave hands 
are con -ide: ably crowded. The new Ham. 

lttnrlund des eloped s ariable .electiv ity 
crystal filter, incorporated in the "HQ -120- 
X," allows the operator to select the proper 
band width for best results. This new fil- 
ter works as well on phone reception as 
CW. Crowded phone bands are more than 
doubled in effective width when using the 
"HQ- 120 -X" crystal filter. In other words, 
there are more than twice as many usable 
channels made available for perfect recep- 
tion. There are many other features thor- 
oughly described in a I6 -page booklet 
available without charge. "The rush is on!" 
Try the "HQ- 120 -X" and judge for yourself. 

Write Department RT -5 for free In -page booklet. 

7í1t 
HAMMARLUND MFG. CO., INC. 

424 -438 WEST 33rd ST., NEW YORK 
CANADIAN OFFICE. 41 WEST AVE., NO., HAMILTON, ONT. 

tiay 

FEATURES 
SIMPLICITY 
FORFECT 
CONTROL 
SEMI-AUTO. 
MATIC 
EASE OF 
OPERATION 

MARTIN FLASH 
The greatest VALUE 

ever of4ered 

STURDY CONSTRUCTION 

Single lever. Two pairs of coin /lily,'. 
contact points . . . one for dots, ti,. 
other for dashes. 

Designed especially to meet the demands 
amateur operators. Beautiful black 
crackle finish. This key is a "win - 95 ner." Weight, 2 pounds. Base, 6x$xS(, 
New low list, each 

Ask your dealer to show you the FLASH Key. If he cannot 
supply you. send your order direct to us. 

Write for complete catalog ill u stratino and describing all models. 

MARTIN RESEARCH & MFG. CORP. 
Vit PARK PLACE Dept. RT -5 NFW YORK CITY 

Please say you saw it in RADIO & TELEVISION 33 
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Tune In 

rfir- 

TELEVISION SOUND 
eGflVQQ 22f 5 and 

Herman Yellin, W2AJL 

Top -Converter with all -wave superhet (must tune to 3400 kc. or 

88 meters). Center -Close -up side view. Bottom -a peek at the 
underside. One shield tie -rod removed for photo. 

THE recent forced use of stable five meter transmitters has 
made entirely practicable the use of superheterodyne receivers 

on this high frequency. Not only have they become practical, 
but as many of the old possessors of wobbulated transmitters 
are returning to the fold with crystal -controlled rigs, the use of a 

highly selective receiver will soon become a necessity. The ap- 
pearance of stable transmitters and receivers has already resulted 
in a number of stations using cw transmissions on 5 meters. 

34 

For many amateurs, the construction of a separate five meter 
receiver offers a serious financial problem. However, it is pos- 
sible to build a small converter at a comparatively low cost and 
couple this to the regular station receiver, using this receiver as 
the hiterinediate frequency amplifier. If the receiver is a superhet 
we will have a super with a double I.F. and it will give much better 
selectivity than a super using but a single I.F. Thus, strange as 
it may seem, a simple converter added to a good receiver will 
furnish us with a much better receiving system than an ordinary 
complete superhet. For best results the regular station super 
should have an R.F. stage with plenty of "soup." 

All Tuning Done with "Converter" 
In the converter whose description follows, the I.F. of 3400 kc. 

is one at which practically all short -wave receivers have plenty 
of gain. Unlike the lower frequency supers, the oscillator is 
operated at a lower frequency than the detector in order to 
increase oscillator stability. In use the converter is adjusted so 
that the frequency difference between the oscillator and detector 
is 3400 kc. (88 meters) and the regular s -w receiver tuned to this 
frequency. Subsequent timing is done only with the converter. By 
means of plug -in coils, reception is also possible on the 2%- and 
10 -meter bands. On 2% meters it will be rather difficult to receive 

Wiring diagram of the converter. 
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On This 
A(Qtti 

signals from modulated oscillator trans- 
mitters, but since more and more hams are 
using their 5 -meter crystal- controlled rigs 
on 2.4 meters there will be plenty of sta- 
tions to listen to. Too, one might as well 
start off on 2% with a good receiver. 

Because of the desirability of using the 
converter on 21/2 meters, acorn tubes were 
employed, a 956 for the R.F. stage, a 954 
for the first detector and a 955 for the high 
frequency oscillator. The sensitivity on 2% 
as well as on the other two bands was much 
greater than with receivers using ordinary 

Highly sensitive acorn tube 
converter, capable of ex- 
ceptional selectivity when 
used with a superhet tuning 
to 88 meters. Particularly 
useful for intercepting Tele- 

vision Sound channels. 

tubes. Also, the use of the small acorn 
tubes resulted in a much more compact 
layout with extremely short leads. At the 
ultra -high frequencies, R.F. leads should be 
conspicuous by their absence, with wires 
concentrated in the coils. 

Tuning Condensers Ganged 
As the photos show. the converter is 

mounted on a standard 5 x 10 x 3 inch 
chassis to which are bolted three aluminum 
interstage shields. On these shields are 
mounted the three ganged tuning con- 
densers. Figures 1 a, b, c and d show the 
necessary holes which should be drilled 
quite accurately in order for the different 
units to fit together. 

The shield closest to the tuning dial 
mounts the oscillator tuning condenser and 
immediately above this condenser is the 
oscillator padding condenser, which is of 
the air -dielectric type since its capacity 
must be quite constant in order for the con- 
verter to hold its calibration. The tuning 
condensers have a capacity of 15 mmf. 
which must be changed to 10 mnlf. This can 
he done by moving the rear stator plate so 
that the distance between the two stator 
plates is doubled. The 955 socket, of isolan- 
tite, is mounted about !'," off the chassis. 
Holes are drilled through the chassis under 
the filament, cathode and plate terminals for 
connecting leads to these terminals. Also a 
small hole (4") should be drilled through 
the chassis under the center of the socket 
to allow the small projection of the 955 
tube to protrude through the chassis. The 
oscillator coil jack bar is mounted at an 
angle in order to keep the leads as short as 
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possible. All the coil mounting strips and 
receptacles were made from sheet victron. 
The writer used 3/16" sheet for the bars 
holding the coil jacks and ; ¡" sheet for the 
coil strips. Miniature banana plugs and 
jacks were used for the contacts. The con- 
structor should make up a metal drilling 
template for drilling the jack bars and coil 
strips so that the coil plugs will line up 
with the jacks. Attempts at forcing the 
plugs into the jacks when they don't line 
up will result in a broken coil strip. 

On the center shield is mounted the de- 
tector tuning condenser, while the detector 
coil (La, L,) is supported between this 
shield and the rear shield with metal brack- 
ets. The 954 tube socket is mounted under 
neath the chassis, so that when the tube i- 
inserted into its socket, the end of the tube 
containing the grid terminal will be above 

(Continued on page 49) 

Lt 
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Coil Data 
5 meter band 
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10 meter band Sound Chan.) band 
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at end of L2 

11 turns No. 18 6 turns No. 14 4 turns No. 
enameled enameled 12 
W" (lia. si" dia. i" dia. 

14" long U" long 
S turns No. 18 5 turns No, 14 3 turns No. 
wound at end 12 
of Lt 
12 turn, No. 18 
Vs" dia. 1" 
long tapped at 
3rd turn from 
ground 

4 turns No. 14 4 turns No. 
enameled 12 
?tí" dia. 'A" dia. 
11/16" long 9/16" long 
Tap2T.fromG Tap 1!4 T. 

from G 

Le 46 turns No. 24 enameled. cinse wound on 
1" dia. form 

L7 8 turns No. 24 enameled. wound at end of 
Le (number of turns can he varied for 
optimum output). T= Tttrns; G= Ground. 

PARTS LIST 
NATIONAL CO. 
3 --15 mmfd. tuning condensers, type STHS -15E 

(altered) 
1 --35 mmfd. condenser. type UM -35 
1 -75 mmfd. condenser. type UM -75 
2 -Metal acorn sockets, type XMA 1- Isolantite acorn socket, type XCA 1- Flexible shaft coupling, type TX -9 
1 -Can victron coil dope and 5 " and 3/16" sheet 

victron 
1 -XR -2 coil foret for Ls. Lr 
6 --3 -30 mmf. mica trimmers, type M -30 
2- insulators. type G§ -2 
1- --Type "II" vernier dial- 
1- 11.120 dial "0 -10" 

RCA MFG. CO. 
1 -- -954; 1 -955; 1 -956 (Acorn tubes) 

I.R.C. 
1- 500 ohms; 2 -2000 ohms; 1 -5000 ohms; 1- 

50.000 ohms; 1- 75,000 ohms; 3- 100,000 
ohms; all % watt. type BT% 

SOLAR MFG. CORP. 
6- -.01 mfd. 400 volt paper tubulars, type S0219 
2- -.0001 mf. mica, type M01416 
1 -.0005 mf. mica, type MT]322 

PAR -METAL 
1 --5" x 10" x 3" Cadmium plated chassis, type 

C -4508 

AMERICAN RADIO HARDWARE CO. 
I1 -No. 394 midget jacks 
33 -No. 392 midget plugs 

Please say you saw it in RADIO 8 TELEVISION 

Dealers! Servicemen! Amateurs! 
Soundmen! Builders! 

ALLIED'S %jvri)Azy, 

RADIO CATALOG 
JUST OUT -SEND COUPON! 

y..1N G ¡4 
RADIO OWES Pv r PRICES 

NEW SETS! 
New KNIGHT Radios. with 
Push - Ifut tons. built -in "A1r- 
wluanrt" aerials -at ew 
low mires ! ti0 models - Port,mic. .AC, AC- DC. 155, 

and 32 volt, etc., as low 
s 3.2i.: -and radio's big- 

gest line of record players, 
phonographs, phono -radial 

NEW SOUND! 
New P.A. salues for every 
Vurlmsr. 'I vatts -Moni- 
Ior Speakers. Remote t'on- 
rol. de luxe and standard 

models- permanent, portable, 
anti mobile- -and complete 
line of recording equipment. 
discs. etc.! 

NEW KITS- PARTS! 
More than H .0110 parts! 
New Build-Your-Own Kits: 
Meissner 1. 2, 3 tube. new 
"Poe -caeca "; Television; 
Mystery Phono and Mike 
Kit. and many others. 
Write for Free l'arts Lists. 
New Builder's Handbook 
for beginners, only 10e. 

NEW NAM GEAR! 
Giant new Clam section- 
all new station- checking 
equipment to meet F.C.C. 
regnlat ions. Rotary Beats 
Antenna Gear. Television 
Kit, new Halllcrafters, How- 
ard. It. M. E. Models -all 
lending lines at lowest 
prices! See what's newl 

NEW TESTERS! 
All leading lines! See new 
equipment with provision 
for new Instal Tubes, etc. 
-Tube Checkers. Set Test - 

ers..Analyzera, Oscillograpis, 
Meters -and over 19,000 
parts at lowest prices! 

Fastest Service, 
Highest Quality, 
Lowest Prices al. 

wars! Write for ALL IEDs 
new Spring Catalog' 

SEND COUPON 

ALLIED Radio 
Corporation, 

Dept. 3 -E -9 
833 W. Jackson 

Blvd., 
Chicago. Ill. 

O Send me your new FREE Spring Catalog, 
Enclosed find 10e (plus Sc postage) 

for Builders' Handbook 

Name 

Address 

City :uc 
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2uetan fox 
Simple C.W. "Frans nsiller Rig; 

Please show diagram for a C.W. rig using six 6L6's for an 
output of about 100 watts. 

A. The diagram you request is given herewith, and a member 
of the Galveston (Tex.) Amateur Radio Club built this trans- 
mitter (designed by Louis Huffert), at a total cost of $20.00, 
which included crystal, tubes, chassis, three low- priced meters 

Hook -up for C.W. Ham transmitter using six 6L6's. No. 1177. 

and hardware. The set is easily constructed and requires but little 
space; it can be operated from two low- priced power packs. The 
original model, in fact, operated satisfactorily with an old Ma- 
jestic receiver powerpack for the final stage, and an R.C.A. 
receiver pack for the oscillator. 

Size of Grid Resistor 

i Please publish the correct value of the grid resistor for an 
809 tube when used as a class C, plate modulated R.F. amplifier. - Melvin Roppelt, Baltimore, Md. (W3HRY). 
A. According to the tube booklet, a 5000 ohm grid resistor 
should be employed when this type tube is used as a Class C 

R.F. amplifier. 

ANY AUDIO 
TRANSFORMER 

30¡A Oscillator for l'ode 
E 
0.C. P r., Iiee 

I read your recent article 
entitled. "How to Learn the 
International Radio Code" and 
I wish to obtain more data 
showing hotu to build a good 
code -practice oscillator. -Joe 
McNulty, Hillsboro. Ill. 

A. The diagram requested is 
given herewith. The filament 
battery must be suited to the 
filament voltage requirements 
of the particular tuse used, 
which may he a 201A, a 30, etc. 
A rheostat in series with the 

filament is needed only when the battery voltage is higher than 
the filament rating of the tube. The audio transformer may be 
any one available, and if the circuit does not oscillate at the first 
try, reverse the connections to one of the transformer windings. 

4 
RHE TAT 

PHONES 

KEY 

BATTERY OF 
ACCOMMODATE FILAMENOT 
REQUIREMENTS OF TUBE. 

A very simple code practice 
oscillator. No. 1178. 

Television Query 
A. In answer to numerous queries we wish to point out that with 

television about to break, there is no simple attachment which can be 

added to your present broadcast or all -wave receiver for picking up the 
images. The sound channel may be intercepted in this way, however, and 
converters for tuning in waves of 6 to 7 meters will he available on the 
market: some all -wave receivers tune to this channel as they stand and. 
in that case of course, no other attachment for receiving the sound is 

necessary. For picking up the image, a special wide- handpass receiver 
will be required and a small dipole aerial, with its broad -side facing 
toward the television transmitter, should be used. 
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Adding; Amplifier 
Stage 

Please show how to add a 
56 audio stage to a 58 detector. 
-Frank D'Arcy, Saskatoon, 
Sask., Can. 

A. Diagram herewith shows 
how to connect a 56 audio 
stage, as you request. The use 
of an iron core audio choke 
for coupling results in a much 
better impedance match and 
allows a greater effective plate 
voltage to be applied to the 
plate of the 58 tube. 

0.1- 
MF 

R.F.C. 

0òo 

MP 
(EACH) 

AUDIO 
CHOKE 

L000 H. 

SË C 5 B+ 

How to add an audio amplifier 
stage to a 58 detector. No. 1179. 

Improving :1 -Tube A.C. Receiver 

?- On page 480 of your December issue, there is described a 
3 -tube A.C. receiver, by J. R. Wilcox. Show in diagram how to add 
one stage of audio frequency amplification so as to increase the 
strength of signal on the loud speaker, and also indicate the best 
place to plug in a pair of headphones. -A. Robert Levett. New 
Haven, Corm. 

DETÉOCTOR 

ó 

R. THIS 
MAY BE 

s00 0.5- 
OHMS VOLUME 

CONTROL 

How to connect an amplifier stage fo the 3 -tube receiver described 
in the December issue, with the connection of headphones indicated. 

- No. 1180. 

A. The best method for adding an audio amplifier stage to the 
3 -tube receiver is shown herewith -note that a new tube, a 6C5, 
is placed between the 6K7 and the 6F6 in the old hook -up. The 
connection for headphones is also indicated. 

Halt -Wave Rectifier 

Please diagrau the con- 
nections for a half -wave recti- 
fier for use with a transformer 
which does not have a center - 
tapped secondary. - Horace 
Hill, Stevens Point, Wisc. 

A. Here is the diagram you 
want. A full -wave rectifier 
tube, such as an 80. 5Z3, 83 or 
82, can be used by connecting 
the two plate terminals of the 
tube in parallel. This is a popu- 
lar circuit and fuses standard 
components. 

81 
HALF -WAVE 
RECTIFIER 

BMF. TO 

(EACH) 
A FULL-WAVE RECTIFIER 
SUCH 

CAN BE USED BY 
OR 

PARALLELING THE 
TWO PLATES. 

How to hook up a half -wave rec- 
tifier; with a full -wave tube the 
two plates are joined together. 

No. 1I81. 

A fee of 25c (stamps. coin or moray order) is charged for letters that are 
answered by mail. This fee includes only hand -drawn schematics. We cannot 
furnish full -size working drawings or picture layouts. Letters not accompanied 
by 25c will be answered on this page. Questions involving considerable research 

will be quoted upon request. Names and addresses should be 

clearly printed on each letter. 
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Transoceanic Radio Telephony 

on Short Waves 

FRANK B. JEWETT 

(Continued from pope 5) 

tube; and its advent. as is well known. 
came with the invention of a method of 
making vacuum tight seals between metal 
and glass envelopes. 

In searching for the most efficient way 
of applying the power made available by 
water -cooled tubes, telephone engineers 
were led to the employment of a method 
which had already been used successfully 
in high- frequency wire telephony. This 
method, now well known to radio engineers, 
is called single side -bold suppressed- carrier 
transmission. As compared with the ordinary 
modulated carrier transmission, it increases 
the effectiveness of a radio telephone sys- 
tem by about feu- to -ouc in power. This 
accrues partly because none of the power 
capacity of the transmitter is used up in 
sending the non -communication bearing 
carrier frequency and partly because the 
narrower band width permits greater selec- 
tivity and noise exclusion at the receiver. 

A final element, and a very important one, 
was then necessary to permit the effective 
utilization in a combined wire and radio 
system of the potential power capacity pro- 
vided by water -cooled transmitters em- 
ploying the single side -band principle. The 
difficulty that remained to be overcome was 
that of singing. By associating and elec- 
trically interlocking several of the voice - 
current operated switching devices which 
had already been developed for suppressing 
echoes on long wire lines, an arrangement 
now commonly known as a "vixlas' was 
perfected. When the subscriber talks, his 
own speech currents. acting on the vtxlas, 
cause it to connect the radio transmitter to 
the wire line and at the sanie time to dis- 
connect the radio receiver. \\'lien the sub- 
scriber listens, the connection automatically 
switches hack to the receiver. No singing 
path ever exists. The amounts of amplifica- 
tion in the two oppositely directed paths 
can be adjusted substantially independently 
of cadi other, and constant full load output 
front the radio transmitters is permitted. 
With this device it became possible to con- 
nect almost any telephone line to a radio 
system and to adjust amplification so that 
a weak talker over a long wire line could 
operate the radio transmitter as effectively 
as a strong local talker. 

Although the first long distance radio 
telephone circuit operated, and still oper- 
ates. between the United States and Eng- 
land on a long wave -length of about 5,000 
meters we did not then, and we do not 
today, know how any considerable amount 
of intercontinental radio telephony could 
be accomplished using such low frequencies. 
The discovery that shirt ual'i'.r can he 
transmitted to the greatest terrestrial dis- 
tances and can he satisfactorily received in 
the tropics came, therefore, at a most oppor- 
tune time. In addition to removing physical 
barriers, short waves further encouraged 
the growth of radio telephony by making 
it possible to construct directive antennas 
of moderate size, as is now well known. 
These increased the effectiveness of trans- 
mission many times, thereby reducing the 
transmitter power required for a given 
reliability of communication. 

In view of the limitations of our 
knowledge, or perhaps the limitations with 

for May. 1939 

which Nature has circumscribed radio 
transmission, short waves are the indis- 
pensable element without which substantial 
growth of overseas radio telephony could 
not have occurred. Other contributions, now 
to be briefly mentioned, have played a 
significant part in this development. 

A well -nigh fundamental requirement of 
telephony is privacy -and radio telephone 
communication would have been severely 
hampered if means had not been invented 
to prevent eavesdropping. The first method 
developed, and applicable to systems in 
which the carrier wave is transmitted, was 
the simple inverter. Single side -band trans- 
mission presented a more difficult problem, 
but one which has of course been solved. 

Another item of great aid in promoting 
growth was the development of methods of 
accurate stabilization of transmitted fre- 
quencies. The first effect of this was to 
eliminate the extreme distortion which 
characterized early short -wave telephone 
transmission and which was found to I e 
due to parasitic phase or frequency nuxlula- 
tion effects in the transmitters. As the num- 
ber of radio communication facilities, both 
telegraph and telephone, grew. accurate 
stabilization of frequency became a neces- 
sity in order to permit effective utilization 
of the available frequency space without 
mutual interference between stations. 

While space will not permit mention of 
all the methods and devices which have been 
introduced to facilitate or to lessen the cost 
of radio telephony, I should like to close 
with a few words regarding the untsa. This 
new type of antenna utilizes the fact that 
in long distance short -wave transmission, 
the received waves come at any one instant 
slanting down to the receiver from differ- 
ent angles of elevation. In continuous -wave 
sending the energy reaches the receiver in 
distinct streams from different vertical 
angles which remain comparatively stable. 
As might he expected, the component coif- 
ing at a low angle has taken less time in 
its trip from the transmitter than a high - 
angle component. The ordinary directive 
antenna is blunt enough in its vertical re- 
ceiving characteristic to receive all these 
components and merge them together. Be- 
cause of phase differences which tend to 
vary from moment to moment, the result 
is greater or less destructive interference, 
which shows up as selective fading or dis- 
tortion. 

The musa, by providing extremely sharp 
selectivity in a vertical plane, enables tl -e 
phase differences between the various verti- 
cal components to be equalized and thus 
removes the root of the trouble. The sys- 
tem of antennas can he aimed or steered 
electrically, so as to pick out separately the 
individual radio beams. Having accom- 
plished this, its second function is to cor- 
rect phase differences between the beams 
so that they may be combined smoothly into 
a replica of the original signal. Fortunately. 
it is found that the directive selection and 
the delay compensation adjustments cor- 
rect for one frequency are satisfactory for 
a considerable hand of frequencies adjacent 
thereto. This permits receiving a number of 
grouped channels through one system. 

Please say you saw it in RADIO 8 TELEVISION 

PUT 

POWER 
BEHIND YOUR 

SIGNALS 

with these RCA 

Rectifiers! 

nirw 
Outstanding in performance. 
low in cost -these fine lit] \ 
Rectifiers put real pep and 
power behind your signals. 

The RCA -866 illustrated 
and the 866-A are half -wave, 
mercury -vapor tubes extreme- 
ly popular for many amateur 
uses. Look at the characteris- 
tics of these tubes and You'll 
sec that they are real values 
at their current low prices. 

CHARACTERISTICS 
RCA 866 RCA -866A 

Filament volt. (AC) 2.5 volts 2.5 volts 
Filament current 5 amperes 5 amperes 
Peak inverse voltage 7500 volts mas.10.000 volts max. Ptak plate current 1.0 amp. max. 1.0 ampere max. 
Aver. plate current 0.25 amp. max.0.25 ampere max. 
Tube voltage drop 15 volts 10 volts 

(apprex.) 
t 

Here's good news! The prirc of the RCA - 
866A has been reduced from $1 to $2.50 
Listen to Me "Movie Key of RCA" every 
Sunday, 2 to 3 P. M.. R. S. T., on the 

NBC Blur Network 
First in Metal . . Foremost in 
Glass . . . Finest in Performance 

RCA Mamafioturiug Co., Inc.. Camden. N.J. 
A Sondes of Ma Radio Corporation of America 
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H. G. CISIN'S 
FAMOUS KITS 
1939 Senior Metal Tube 

SPACE EXPLORER 
All -Wave All Electric Beam Power 
5 Tube Communications Receiver 

SEVEN NON -SKIP OVER 
BANDS-81/4 t,: 

2I N C 

Professional 
Bander Sprea, n 
Power. Communica 
clona Set. 
POWERFUL. SENSI- 
TIVE. SELECTIVE - 
Ultra - Modern Fee. 
tuna include: Resin 
Power Output. Built - 
in Full Toned Flee. 

PaPatented 
Speaker. 

d ainA.C.- 
D.C. Circuit, Low - 
loas Air Dielectric 

Band Spread on il bands. Self- Contained Power Supply 
Precision Filtered to liminate hum. Full Vision Dial. 
Antenna Control, Headphone Jack. Dual Regeneration 
Control, Ream Power tube furnishes over 2 watts undis- 
torted giving dy I drill' ó eti au ne..Suá o Te Quaity St r drilled a 
chassis. Verified foreign receion ported by many 
owners. 

e nyoone, even 
oraa 

novice, 
results, 

ild this sot success 
are so 

Uses 100ne Metal Tubes rather than low -priced g" 
type tubes in carefully engineered circuit follows: 
one metal tube 0.17. one metal tube 6C5, metal tube 
251.6. one metal tube 25Z0, one metal tube K -55 -A: as 

semen id pentode 
audio 

detector, powerful tuned audio amplifier. 2nd udio two-watt Beam rower 
Output, Hall -wave rectifier and automatic ballast stage. 

Complete Senior Space Explorer Kit 
of all chassis parts, Pow! pplr and 
clear. simplified wiring 

Power 
(un- 

wired. less myes. croils and speakerl 
Five Matched Metal Tubes 113.75; your B.W. Coils 

814 to 200 eters SI: Two Beast Coils 200 to 625 m. 

DY micl Speaker 
550 to 2000 

Attractive mtwteo -toned woodmcab- 

weight S lbs. Siadnd stamp (fore Circcuiar. 25Ma deposit 
Shipping 

o 
all C.O.D. orders. 

95 

SPECIAL serre hóiéa, sWi ed. Factory Teesstepi Chasssis, 
with all coils 81/ to 625 eters, t f i 

. t hed 
metal tubes. bunt -in dynamic speaker. $1 5.35 ready to u 

39 JR. SPACE EXPLORER 
4 -TUBE RECEIVER 

SANDS-l0 to 
2000 ters. Junior 

me 
Sonal yCo rmmunicatiions 
Set. 

Co 

MODERN. SENSITIVE 
AND SELECTIVE! Ample 
Volume. Reception from 
as 
stations 

39 foreign 
Is 

oi 
d ee 

1 g reported and rfed by many own- 
ers. 

Uses one acs. 
76, one 12A7 (Twin= 

n Tubes and metal 
K- 105 -A: 

one 
d 

Erra regenera- 
ìiveedeEgtecttpoeer. powerful 

amplifier, half -wave rectifier and 
two-stage 

ballast 
audio 
tagge 

Self- rontalned power supply operates 105.120 volts, 
any frequency A.C... interchangeably. Built-In 
Chromatic Speaker. phone lark, antenna control. full 
vision 
trot, sturrddpyy, 

drilledumetalychassia. Clear 
beginner. 

die- 
grain 

-SPACE 
for 
EXPLORER KIT it 

of 11 chassis parts. Power Supply and DM- i4`9`S 
grain (unwired. less tubes. coils and speaker) 

Four Matched Tubes 82.45. Four Short Wave Colla 
10 to 200 . 81. Two Beast Coils 200 to 600 meters 
81, Long Wave Coil 

Magnetic 
to 2000 meten SI. Tru- 

Chrólmatic P.M et Dynamic Speaker 81.95 Attractive Two. 
contre. 

shipping weight 6 Albs 
Wired and 

cnlmt4H iv tested 
Bon 

this model. 

SPECIAL -untor spate corer. Complete As- 
mbled. wired. Fa Lory- testen Chassis. 

with all coils 10 to 2000 meters. set of Matched 
tubes built -in 

Speaker. 
Chrom 

uric 1 3.95 P.M. Dymic Speaker. dy to 

H. G. CISIN'S All -wars Air Scout Jr. $ II 20 
THREE -TUBE wY 

All Electric All Wave 
Model 3AE Receiver 

WITH 
PHONE 

T Les 
Unwired 

powerful 
renst_ 

ive all -wave et. Holds wonderful 
records for foreign aa erbcall a mateur code. Transatlantic phone and broad - 

cast cast e tertainment. Excellent vol - Torks from any or i. pon ti Hest set D.C. uldEmloys newest Metal 
ballast 
peaker 

tube Lusts ne of 
attraactive 

orPanel. 
Range 9i/ to 610 meten 

lto 1500 meters with special 
ong coil. Complete Kit in- 

7cludes: 
Earphone. broadcast ll. 

0 to 200 meter coil. Panel. 
MODEL 3A. Chassis, 

High 
Grade 

Variable 
Pat. No. 2.088.256 Trimmer. Dlel, Sockets. 

teob 

Wire. Resistors. Condensen. and all other required parts 
Instructions and die- iR2 RR With Phone (( 

gram. ONpNLY 'v. fs tuba, 
yunwind) 

meete coil (foreign) 25' Parts 
5a to 45available; ter oil (foreign) 

25e; 40 to 80 meter cod (foreign) 25e; 5' Find -all Loud 
Speaker 81.25: Complete Antenna Kit 50e: Wood Screw 
Kit lOc. Tubes for Model 3A -E h 40e. Long Wave 
Unit and toll 81. Double EarphonesrSI.3O. Bandapreed 

pAt. 
NOTE: If 75c. Air Already 

lave 
model 

pones. 
wired 

woo extra foreign 
tolls may be substituted in model 3AE. 

H. G. CI8IN. CHIEF ENGINEER 
Allied Engineering Institute. Dept 8.55 

98 Park Plate. New York. N. Y. 
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Improved McMurdo Silver Diversity Coupler 
Irvin L. Glarum 

Two views of the improved diversity coupler 
and diagram below. 

A METHOD of dual diversity receptbn recent- 
ly disclosed by McMurdo Silver retá ns the ad- 

vantages of the multiple receiver diversi y systems 
and eliminates the extra cost, noise and bulk due 
to shielding usually associated with th s type of 
receiver. This new method may be reduced in prac- 
tice to a simple unit which will operate with any 
receiver of the superheterodyne type having an 
I.F. of 450 to 480 kc.. either with or without A.V.C. 
Such a unit need not be discarded with receiver 
changes, and insures the advantages of dual diver- 
shy reception with any receivers now in use. and 
any which may be designed in the future. 

Working from the hypothesis that a fading signal 
does not always fade equally on two different an- 
tennae and that usually the signal can he found on 
one of two antennae in the same plane if they 
are a wavelength apart. or on one of two antennae 

when one is in a vertical plane and one in a 
horizontal plane. a method was developed of auto- 
matically switching from one to the other. this 
change following the signal phase shift or fading. 

In the initial experimental unit a single-pole. 
double -throw switch operated by the fading signal 
was used. This proved not wholly satisfactory 
inasmuch as the phase shift was not always ex- 
actly 180 degrees. but usually fractions of this 
amount although the shift did usually complete a 
360 degree cycle. However. this direct antennae 
switching system worked and indicated the sound- 
ness of the fundamental concept. 

A means of antenna switching capable of com- 
bining in varying degree the voltages from the 
two antennae. as well as simply selecting either 
of them, was obtained by the use of a differential 
variable condenser having two stator sections and 
a common rotor. The rotor section was connected 
to the receiver antenna terminals, a horizontal 
antenna connected to one stator and a vertical 
antenna to the other stator section. 

Further developments indicated that the same 
relay operated successfully in conjunction with 
a 2A4G tube used in the early direct switching 
system. together with suitable amplifier system. A 

relay having a rotating shaft, which was connected 
by means of bakelite gears to the condenser shaft. 
the relay action being transmitted to the shafts 
by means of a ratchet, was selected as the simplest 
means of accomplishing the desired antenna select- 
ing action. This ratchet having eight teeth, per- 
mitted simulation of the condition of five distinct 
antenna angles, the eight -tooth ratchet giving 45 
degrees of rotation for each relay impulse. 

Sometimes one antenna will have a better signal- 
to -noise ratio than the other, when the coupler will 
locate on the antenna having the best signal -to- 
noise ratio. This is because the noise impulses, 
being of short duration, do not create sufficient 
voltage at the grid of the coupler amplifier tube 
to control the 2A4G. The antenna selecting con- 
denser will then continue to rotate until sufficient 
control voltage is obtained at the grid of the 
2A4G from one antenna or the other to temporarily 
"lock" it. 

As the rotation of the antenna selecting con- 
denser is dependent upon the ratchet for positioning 
it can readily be understood that. as the signal 
fades, the relay being actuated by the 2A4G which 
in turn is controlled by its amplifier and signal 
voltage from the receiver, the condenser will rotate 
until it automatically finds a signal sufficiently 
strong to prevent the 2A4G from ionizing and 
operating the relay. 

In receivers with no A.v.c. systems, a small 
amount of the tr. signal voltage is taken from the 
receiver's l.v. amplifier at the plate of the last I.F. 
tube, through a small variable coupling condenser 
located in the diversity coupler, and impressed 
on the grid of a 6B8 pentode- duo -diode tube. An 
intermediate frequency transformer is used to 
couple the plate of this tube to its diodes. The am- 
plified voltage developed across the diode load 
resistor is then used to control the 2A4G grid. 
The diversity coupler amplifier having a voltage 
gain of one hundred times the minimum voltage 
required to prevent the 2A4G from ionizing being 
nine volts, it is only necessary to supply the 
grid of the 6B8 tube with less than one tenth of 
a volt for control. If the voltage at the grid of 
the 2A4G tube drops below nine volts the tube 
ionizes, increasing its plate current suddenly 
sufficiently to actuate the relay. 

In order to get smooth control of this grid 
voltage a potentiometer having a reverse "audio 
volume control" taper and a resistance of Y. 
megohm is used as the diode load resistor. This 
allows a very critical set -up adjustment so that 
extremely small decreases in signal level below a 
level determined by the setting of this poten- 
tiometer cause the coupler to function. 

When used with receiver having six or more 
tuned circuits (2 1.F. stages) the 6B8 grid coupling 
capacity is adjusted to about ten mmf. while for 
receivers having less than six tuned circuits (1 
1.F. stage) the capacity is set to approximately 
twenty mmf. 

The L.F. transformer of the coupler unit is 
tuned to the I.F. of the receiver. 

In operation it is merely necessary to tune the 
receiver to the desired signal and adjust the 
potentiometer of the coupler so that the unit begins 
to function when the signal starts to fade. The 
coupler should be so adjusted so that it operates 
only when the downward signal level fade is 
greater than can be taken care of by the A.V.C. 
system in the receiver.- Photos and diagram 
courtesy E. I. Guthman & Co. 

Parts for Diversity Coupler 
GUTHMAN 
1 -No. N89 Chassis; J. No. MHO Chassis Corer; 1 No. M91 

Chassis: Bottom Plate 1- Antenna eelecting Condenser, 876 Shield and R5 relay 
1-6 ft. CoM and Plug 
1-2-screw terminal strip. A-G 
1 -No. 905 Pure (rum Grommet 
TI. .1 -No. 5428 Transformer. plate 
T3..1 -No. 5427 Transformer. d1. 
Tl (I.F. Transf.)..1 -No. 33s6-01T I.F. Transformer 
C1..1 -No. C45 Trimmer Condenser 
MTG. 1. 2, 3. 4. 5 5 -No. B141 -- -lug mounting strips 
CORN ELL -DU AILIER 
C5..1-4 ref. 200 colt condenser 
C2..1 -1/10 mf. 200 volt condenser 
i7..1 -1/10 ref. 400 volt condenser 
C3..1 -500 mmf. mica condenser 
I.R.C. 
R3. 114..222 -BTt4 resistors. 150 ohm 
R1 .. I -RT[4 resistors. I megohm 
R2..1 -BT5 resistors, 100.000 ohm 

C ROWE 
1 -No. 561 Sensll wily )'late 
MALLORY 
C6..1 -No. RB42 10 mfd. 300 volt condenser 
C4..1 -No. BB35. 20 mmf. 230 salt condenser 

CENTRALAR 
Pl. .1 -Va meg. Volume Control with switch and lo. k 

washer 
AM PH EN OL 
3-SR sockets with No. G ring 
7-CN800 grommets 
ARROW 
SN7..1 -R. & II. Toggle Switch No. 20994 N.P. with 

ON -OFF plate 
KURZ -KASCH 
1- 5292 -17.. black knob 
Hardware. 
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NEWEST RADIO APPARATUS 
Toy Kits by RCA 

THE 11t '_n iactu ring t .:my 
producing 1 o os of toys, tia , -t of s. 

a radio sou laboratory for the you,. 

Bud's New Devices 
AN N i I N G a new 500 watt radio- frequen- 
cy :u ;.r:Int kit. Bud Radio, Inc., introduces 

cut ny other interesting devices. Among these 
r an Auto Link Control which provides elec- 

trical control of the link circuit in five definite 
steps and eliminates the necessity of mechanically 
controlled link coils. 

There is also a new line of Tiny -mite tuning 
condensers in sizes ranging from 6 to 140 mmf. 
maximum capacity. All models are adapted to 

Ingle hole panel mount. insulated panel mount 
nd insulated hase nmunt. without need for extra 
sings. and require but 1% "x 1' §" panel mount - 

pace. 
Also shown is a line of sloping panel cabinets 

which may be used for housing frequency ureters. 
modulator indicators, field strength meters. etc. 

The entire front panel is removable. 
Similar to these but without the removable panel 

are the sloping panel meter cases which are fur- 
nished . with two ceramic feed- through insulators. 

:\ removable -top chassis is also featured in the 
lint, as is a transmitter rack dolly for moving 
heavy transmitters. 

to pie., with -is pictured here. It will L. .: n,ot 
only through regular radio stures handling other 
items in the line. but also through mail order 
houses and to shops. The sound effects include 
surf breaking on the beach. train collision. the 
NBC chime tones. siren whistle. rain effect. cow 
moo, etc. The entire outfit is affixed to a sturdy 
table with removable legs. so it can be set up 
for play in a few moments. The kit includes two 
complete pre gram scripts which call for a wide 
rain ge of d:ffertnt sound effects. There is also 
available an auxiliary microphone outfit to be used 
midi the kit. The mike connects to the radio e- 
r:tvcr by means of -a simple oscillator packed 
with it. 

The RCA efrctronic kit, not shown, contains 
complete parts and instructions for building a 
telegraph code practice set. a public address sys- 
tem. a capacity relay for automatic control of 
electrical mechanisms. and a small radio receiver. 
There are condensers, inductance coils. resistors. 
a radin tube, a microphone, an earphone, a relay. 
and soldering equipment. The instruction booklet 
explains the nature 

s 
nd fnnct i.-n orb part 

and contains diagram whin: 

New Line of Volume & Tone 
Controls 

FI IA. I NG the re gm re ms 9u: .f re- 
placements. a new line ni volume and tone 

controls has been announced by Consolidated \Vire 
& Associated Corps. The line includes resist- 
ances from 5.000 to 1.000.000 ohms in 5 types- - 
without switch or intermediate tap; without ;witch. 
but with intermediate tap; with single -pile. sing!( 
throw switch, without intermediate tap; will: 

single -pole, single-throw switch and intermediate 
tap; and with double -pole, single-throw switch with. 
out intermediate tap. The unit illustrated is Model 
\'TC- with S.I'.. S.T. -witeb. without inter- 
mediate tap. 

Handy Kits of Midget Dry 
Electrolytics 

HANDY kits con- 
taining six or 

twelve midget dry 
electrolytics have re- 
cently been intro. 
duced by the Sprague 
Products Company 
as a quick and high- 
ly economical solu- 
tion to countless con- 
denser replacement problems. 

Because these "Atoms" are available in all 
capacities and voltages. including a complete line- 
up of dual combinations. a comparatively small 
stock of these condensers will equip the service- 
man for almost any job. 

In addition to being exceedingly small dry elec- 
trolytics, Atones are self -supporting and can he 
mounted in exactly the same manner as paper 
tubular condensers. 

for May, 1939 

2. 

3. 

I -New auto link con - 
trol. 2- Tiny -mite tun - 
i n g condensers. 3 - 
Sloping panel meter 

case. 

Amateur Speech Amplifier 
.\ FOUNDATION kit fur the construction of 
a modern amateur speech amplifier with over - 

modulation control is designed to meet the spe- 
cialized and exacting requirements of the amateur 
and commercial transmitter. An outstanding fea- 
ture is the improved automatic over -modulation 
control circuit. Push -pull 2Á3's are used with a 

: 

: 
,017- 

,\\\\ : . 

MILLION VOLT 
RESISTORS... 
\ Maybe you don't need million 

volt resistors . yet it is :':\ worth knowing that the same \\ famous IRC Metallized re- 
sistance principle, best known 
in the little I /Z -, 1- and 2 -watt 
Insulated Resistors for radio 
use, has now made possible 
outstanding advances in both 
high voltage and ultra high 
frequency resistors for ad- 
vanced scientific research pur- 
poses. 
10.000 ohms at % watt- 100,000 
colts at 150 watts -1,000 megohms 
at ISO volts ... regardless of the 
need. the IRC Metallized element 
can supply them all, dependably 
and economically. 
"Metallized" Resistors are made 
under 1RC patents in eight coun- 
tries. The Metallized type of ele- 
ment is the most adaptable yet pro - 
duced.No other resistancematerial 
holds such an outstanding record 

of past success. None hold s 

such broad possibilities 
for future develop- 

ment. Whatever 
your need-in- 

sist 
best! 

the 

\ 

l\ 

choice of either a 500 ohm output transformer for 
remote control operation or one of the new Multi - 
Match or Universal driver transformers for use 
where this new Thordarson amplifier is closely 
adjacent to the modulator. The output is sufficient 
for driving any class B stage up to 500 watts 
wt put . 

Band -Switch 
A NEW turret 
Land -switch has 

been developed for 
amateur transmit- 
ter applications. It utilizes a five - 
gang three -position 
switch equipped 
with mounting bars 
t o accommodate 
mtv three Coto 
"Pee - \C a e- in- 
ductors. This per- 
mits the choice of 
any three Lands 
without tentoying 
coils. Two or more 
band -switches may be coupled for unit control. 

The inductors are wound on threaded Aisimag 
196 forms and are available for all Lands with 
end link. center link. and center tapped without 
link. Mounting hases may he had for regular plug- 
in operation where Land -switching is not desired. 
The inductors and switch are rated at 50 watts 
Capacity. 

. \'anus and addresses of manufacturers safplird 
opus request. 

INSULATED 

Please say you saw it in RADIO & TELEVISION 

RESISTORS 
TYPE IT 

INTERNATIONAL RESISTANCE CO 
401 N. Brood St., Philo., Po. 
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6/Fiu/Ace 4s ntz 
The EAGLE R9 $595 

AR -Wave Receiver Kit 
Designed to operate including, 
on all amateur and t or Conls 

to foreign bands. Is very ismete 2s 
w e l l adapted 
for those who 

desire an efficient receiver 
which is compact and easy to 
construct. All chassis holes 
are punched and no drilling 
is necessary. By using the 
same power supply for both 
the receiver and the FB-25 
transmitter it is possible to 
build a complete station at 
extremely low cost. 

ACCESSORIES 
10 meter or broadcast 

et t of 2 Tubes. 637 
- 

Sses 
........$1.01[88e 

Extra 
a 

d i o Stage 

stage 
tube for 

.59c 
Black Black crackled cabinet 
for RO receiver with 
sneaker grille ..75e 

inch speaker 
TheaR9e e i vee r wired. ready to 

sTer. Wiring for evtr, audio. 
SWIM 50e 

Economical 26 -Watt TRANSMITTER 

We furnish ready -wound plug - 
In coil for your particular band. 
Your choice of 160 -80 -40 or 20 
meters. Complete kit ready to wire. 

ACCESSORIES 
OL0 Power Tube-88c. High 
Grade Crystal andA Holder - 
rolls °fort Ready-wound 

banda -50ege . Wiring [optional) 52.00. 

Eagle RSupply 
oMinuttefmaan 

F$33 95 
523 or 80 Tube for power sun, 29c 

Pone) 
Supply Wired ttopr 

The New 
EAGLE FB -25 
An efficient. econom- 
ical transmitter. using 
the 6L6 metal tube. 
The kit Is furnished 
complete with essen- 
tial part s. fully 
mounted on black 
crackled Bud chassis. 
No drilling necessary. 
See description Page 
480 December RAT. 

$ 95 
FEATURES 

Versatility Economy 
Quality parts 2 band 
ration with one Crystal e ra 23 watts of power 

Easily constructed. A 
Simple to Operate. An 
ideal transmitter or Ex- 
citer. 

EAGLE Minuteman 
2!4.5.10 METERS 

Amateur Band Receiver 
for Consistent reception 
on the loudspeaker. 
MINUTEMAN KIT 
ComYle3 te $ ! 

wioh E f! 
Coils 

2 Tubes $125 
6C5 & 42 

CHARGE $125 is and n 
,..;.1...x. 

lective 
OPTIONAL superml ver 

selective 

performance 
esimplic 
simplicity 

ass tubes. The 
last 2I /a to 

in 
10 meter 

nee 
receiver aver) 

offeredf design. albs 
tour at such ridiculously low price. No license necessary 
to operate lt. 

The EAGLE Quadrodyne 
All -Ware A.C.-D.C. Receiver 

Loudspeaker Volume on 2 Tubes 
The Eagle Quadrodyne 1s an AC -no 

all -wave receiver giving the equlralent 2 teed operation of four tubes. and capable of tubes err & 
u nrking a magnetic or permanent dynamic 12A7 
.yuaker. The tubes Used are 

6I' 
c a 

Comp. kit S i c h loud 
and a 12A7. Both eelianwee r ese 

lobes are pentodes and of erase lee 
bine! SO. 

the Allal operation MC. Wired f2 extra. 

THE EAGLE WIRELESS PHONO CONTROL 

Complete $ 

Will play your records 
transmit Y voice through frosce et o a from distances up to 

receiver 

ft.. without wires or any 
attachments to your r dio. 
No aerial required. Your 
transmission will he 
coged clearly and with 
ample volume. No govern- 
ment license sary. 
Mystify v friends 

s 
with 

this amazing invention. 

Phono 
yJ 
(d 

=sr Self powered A.C. -D.O. 
2 
Wiring 

each 
Wiring 

PROMPTLY. 
extra 

MAIL ORDERS FILLED PROMPTLY. 
53.00 Deposit, Check or Money Ober, ealanee C.O.O. 

EAGLE RADIO CO. 
$4 Cortlandt Street, Dept. W. New York City 
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New Filter Unit 
ADDITIONS to the 'Quietone" filter line have 
been announced by the Cornell- Dubilier Elec- 

tric Corp. These new units have a wide range 
of application. The Type IF -8 All Wave Quietone 
Filter. replacing the old CD Type IF -1, can suc- 
cessfull be used between the radio receiver and 
power line, to prevent line noises from entering set. 
A metal case effectively shields unit which is 
equipped with binding post for ground connection. 
For use on 110 V. A.c. or D.C., 5 amp., maximum 
capacity. 

New V T Voltmeter 
A NEW vacuum tube voltmeter has been an- 
nounced by Million Radio & Television. It 

features a push -button range from 3 to 3.000 
volts on A.C. or D.C., and as it has an input im- 
pedance of 24 megohms, it will not disturb the 
circuit under test. The instrument. which uses 
co -axial cable, is A.C. operated. It needs but one 
adjustment for all ranges, making it simple to 
use. The range of frequencies covered is from 30 
cycles to 40 megacycles. 

New Line Noise Filter. 

NEWEST CATALOG 
Thordarson Catalog 

Thordarson Complete Transformer Catalog No. 
400.CX. Twenty -three pages, size 8W xI1 ". 

The Spring and Summer edition of this manu- 
facturer's new catalog includes several new trans- 
formers particularly adapted for use by the service. 
man. public address engineer, amateur and ex- 
perimenter. Extremely interesting is the section 
devoted to the instructions as to what type of 
transformer is best suited for use with specific 
tubes in various circuits. 

New RCA Tube Book 
Characteristic Chart and Socket Connections of 

RCA Receiving Tubes. Sixteen pages, size 
81/4" x 5W.. More than 200 types of receiving 
tubes are covered in this new booklet, which is an 
absolute necessity for every one who is interested 
in radio. While not as complete as RCA receiv. 
ing tube manual No. RC -13. which contains 192 
pages, this I6 -page booklet does give the funda- 
mental information. such as type number, desig- 
nation, dimensions, socket connections, cathode 
type and rating. use, plate voltage, plate bias. 
screen voltage, screen current, plate current. A -C 
plate resistance, transconductance. amplification 
factor. load for stated power output and power 
output in stall- 

Wholesale Radio Service Co., 
Catalog No. 76 

The first I - pages of this new catalog are 
devoted to radio equipment, while cameras and 

photographic supplies fill the pages from 157 to 
184, those lying between being devoted to an 
index, instructions, etc. 

Among the new items offered is a battery- powered 
portable Lafayette receiver in a variety of price 
ranges. Also in the line is a 5 -tube "three -in -one" 
superhet.. which will operate on 6 volt battery 
or on 110 volts. A.c. or D.C. 

Prices of sets shown in the catalog range from 
$2.75 for a one -tube battery- operated model to 
$199.50 for the 16 -tube radio -phonograph. 

As always, the catalog contains a wide variety 
of P.A. equipment. record players, microphones. 
set components. test instruments, communications 
receivers produced by various leading manufac- 
turers, build-your-own kits. tools, and everything 
else that the SWL. Ham or Experimenter might 
desire. The new catalne is hiecer and better than 
ever befort. 

Hammarlund Catalog 
The Hammarlund Manufacturing C zany, Inc., 

has published a 20 -page 1939 second .cion cata- 
log, containing many items which hale been added 
recently to the line. Foremost among these are 
variable condensers of improved design, transmit- 
ting foundation units. and many other new and 
interesting short wave components for both trans- 
mitting and receiving. Complete technical details. 
mechanical as well as electrical, are given for the 
various parts. There are over 75 illustrations. 

More "Newly Licensed Hams " -names 
and address in Next Issue. 

Electronic Television Course 
(Continued from page 21) 

flection type tubes the current through the 
deflection yoke must be of this shape in 
order to deflect the beam of electrons both 
in the vertical and horizontal directions. 

How Synchronism Is Maintained 

In the previous chapter of this course, 
it was stated that the synchronizing pulses 
transmitted at the end of each line and 
frame represented the highest modulation 
percentage capabilities of the television 
transmitter. These synchronizing impulses 
(see Fig. 1 -C) are used to "trigger off" 
the saw -tooth oscillators at the proper time 
and consequently keep the picture synchro- 
nized with that of the transmitter. At the 
receiver, these impulses are first separated 
from the picture signals. and finally the 
line frequency impulses (13200 cycles) are 
separated from the frame frequency im- 
pulses (60 cycles) and "fed" or injected 
into the grid circuit of the low frequency 
and high frequency saw -tooth oscillators. 
These oscillators are adjusted slightly 
lower in frequency and the synchronizing 
impulses trigger them at their respective 

Please say you saw it in RADIO á TELEVISION 

scanning frequencies (13,200 cycles hori- 
zontal line frequency- and 60 cycles vertical 
frame frequency). 

D.C. Background Level 
In addition to the picture and synchro- 

nizing signals, as described in the preceding 
paragraphs, there is another component 
transmitted of which no mention has been 
made as vet. This is the D.C. or back- 
ground pedestal level. (See Fig. 1 -C.) This 
pedestal establishes the relative intensity of 
the received picture. Where direct coupling 
is employed from the second detector to 
the grid of the cathode ray tube, this D.C. 
component would automatically regulate 
the pedestal or background level. However, 
in some circuits, direct coupling between 
the grid of the cathode ray tube and the 
detector would be impractical and, there- 
fore, the pedestal or background level must 
be established by a manual control unless 
some means is found to couple the grid of 
the cathode ray tube to the detector by a 
direct current path. This we will take up in 
detail in a subsequent chapter on recciTfin.f 

circuits. 
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De Luxe Beam Power Xmitter 
(Conlinucd fron page 31) 

,rents and only rarely even then, but is 
ood insurance. 
The shield for the 813 is cut down from 

n larger size, as it need be only 2" high. 
l'he stubby construction of the 813 certainly 
permits short leads and compact design, one 

i the reasons, no doubt, for its tine opera - 
:ion on 10 meters. 

The keying relay is mounted just in front 
f the filter choke and next to the filter 
,nidcnsers. It is fastened to a piece of %" 
:hick sponge rubber to afford quiet opera - 
ünl. 

Meters Have Panels of Their Own 
the meters are all mounted on separate 

panels and the connections to the R.F. chassis 
. re made by means of plugs and sockets. 
The latter arc fastened to the panel side 
brace under the final tank condenser. An 
eleven prong socket is used for the upper 
meter panel and a six prong for the lower 
with two leads in each case carrying 6.3 
V. for the meter lamps. 

The variable link unit is removed from 
the mounting plate supplied with it, and 
fastened on aluminum brackets to the final 
plate tuning condenser. 

Although the final amplifier coils are 
used as they come, the exciter coils LI and 
L2 must have a few turns removed from 
each to hit the required bands. About 20 
per cent of the turns are removed, and it 
is best to do this a few at a time until the 
tuning condenser reaches resonance about 
1/3 of full capacity. The turns on L2 must 
be removed evenly from each end so that 
the center tap will not be upset. 

Preliminary tune up follows the usual 
procedure. The 813 should not he placed in 
its socket until the exciter section is work- 
ing properly. This nia be checked by tem- 
porarily connecting a 25 watt lamp in series 
with a 50 mmf. variable condenser from 
grid of the 813 socket to ground. Next 
insert the 813 and leave off plate and screen 

voltage. If between 10 and 15 ma. grid 
current can be obtained on all hands, the 
exciter may be considered satisfactory. 

The antenna coupling unit follows stand- 
ard practice, and by use of clips on L4 
practically any circuit or band may be used. 
The antenna relay is on this section for con- 
venience. The relay is not shown in the 
schematic, as connections to its coil come 
from the control circuit to be described 
next month. 

List of Parts 

THORDARSON 
1- -Prover Transformer N T92R21 (T1) 
1 -Choke No. T64C09 (0111) 
1 -Choke No. T43C92 (CH2) 1- Filament Transformer, 10 V. at 5 N 

Tb4F14 (T2) 

BLILEY 
2-40 M. variable crystals. Type VF1 

R.C.A. 
1 -6V6. VI 
1 -807, V2 
1- -813, V3 
1 -523, V4 
1 -Nn. UT 104 socket 

TRIPLETT 
1 -1.5 A R.F. meter. Model 347A 
1 -25 ma. meter. Model 327A 
2-50 ma. meter. Model 327A 
1 -100 ma. meter, Model 327A 

1 -300 ma. meter, Model 327A 
1 -15V A.C. meter, Model 337A 

All 
with 
rear 

illumination 

PAR -METAL 
1- No. 15212 chassis 17 x 13 x 2" 
1 --No. SB713 brackets (pair) 
1 --MG33 panel 19 x 5 % " 
1 -MG53 panel 19 x 5%" 
1 -G3603 panel 19 x 7" 
1 -G3605 panel 19 x 10!;" 
NATIONAL 
I -TM C 100 I) split stator condenser 
2 -TM S 100 condensers (driverI 

(Continued on following page) 

-2 ` A 813S,G 
CHOKE j JACK r i : itYù= .. 
I 

FIL.VT. 
METER 
RES: 

813 
SOCKET 

FILTER, 
CONOS 

Z3 
ECT. rr.' f'!' XTAL 

, PILOT NEUT. 
COND. / $07 1S LIGHT 

`, ,, ._- 
SEL SW. 

n'Nhi. FIL.RHEO. %TAIL PL.COIL1. 

for May, 1939 

Bottom View of Transmitter. 
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BUILD YOUR OWN 

FACSIMILE 
RADIO 
PRINTER 

GET IN ON THE Alreadydail ) broadeastingex- 
GROUND FLOOR pediments from leading radio 
w iTH RADIO'S stationsofferfaseinatingstudy 
MOST PROMISING and fun. This new.árt holds 
DEVELOPMENT promise of a great future, and 
soother chance to grow up in a field as pro- 
!Hie of personal profit and satisfaction as 
rodio was 20 years ago. Time is not far dis- 
tant when radio facsimile 

pu 
TXIS 

E RIENFW NFT 

E 

NLN 

D 
¡ inters may constantly de- 
is er into American homes an OF RADIO! 

exciting stream of pictui'és Of 
events as they happen together with visual 
reports, vital Information and news. Already 
the progress provides much of interest and 

BUILD AND AT- 
for study in the early morning 

TACH TO YOUR 
broadcasts of news and pic- 

OWN RECEIVER tures with many stations 
operating on ultra high fre- 

quency during daylight hours. 
The Crosley "fleado" radio printer is a development of 
the Finch method and is being used in many spots 
throughout the country today. When you have built the 
printer it is easily attached to your own radio receiver. 
We provide all the necessary parts carefully precision 
machined ready to build, packed in a special kit. 
Most Crosley dealers will display them. If none are 
convenient to you, write us. 

THE CROSLEY CORPORATION 
RUDO DEPARTMENT POWEL CROSLEY, Jr, Pres. 
I06ARLINGTON STREET CINCINNATI, OHIO 

Please send me literature about the Crosley REA DO, 
all fear' 'le broadcasting activities and list of sta- 
tions now doing experimental broadcasting. Also, 

the name of my nearest Crosby 
dealer to carry the Reado Kit. 

NAME 

ADDRESS._. 

SLOPING 
PANEL 
CABINETS 

Here's a NEW hous- 
ing for receiver, mon- 

itor, testing meter, etc., that is both at- 
tractive and convenient. 

Controls on sloping panel easily viewed 
from any position. Entire front panel re- 
movable. Sizes: 7" deep, Or high, and 
7". 9" and 11" wide. Very reasonable 
prices. Your BUD jobber has them. For 
new folder RT59 write- 

BUD RADIO, INC. 
5205 Cedar Ave. Cleveland, O. 
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THIS IS THE 
WIND -UP 

Out of 1000 Coil Winding Machines Recently 
Purchased from The Atwater Kent Mfg. Co. 
we offer the following. subject to prior sale. 

Power Transformer Coil Winding Machines Paper 

end 
Layer Type. 

Layerlsof uWIre t'rith Fed in 
Signal tLig Lights 

for :TART. TAP. STOP. Also Automatic 
finding Spindle Holder. Machine will wind wire 

from IS to 40 gauge. Size of wire controlled by 
change of 3 outside gears. Winding traverse controlled 

In; 
Cam action, will wind package of coils up to 12' 

of 
dia. 

ÇlongFriction 14. widerx &high. Drive. 
5 

Size 

Weight 100 pounds. Price each 
12 

" 
achines -, 35' long. will wind package of 

coils to lair length. 

6rower Transformer Winding Machines Winding 5 Construp a, frame same 
t a rarer Feed. 

description 

Size and 
complete 

weight 
with 
same as above. Price each 25.00 

Less Signal Lights and Automatic Winding Sph,dle 
Holder. 

12 Audio and Choke Winding Machines, Paper Layer 
Type. Complete with Automatic 

senators 
Paper 

lteFeee 
Feed. 

1Y 
same as 

In co atrartio,.. Size 22' long x l4^ 
wide xa0' high. Weight 00 pounds. Less Signal 
Lights and Automatic Spindle Holder. Cork $20.00 M 

1' ra-tion Clutch Belt Drive. Price each 2'.Dla. .i wind package of coils 5,z l 

21 
s- °all Paper layer Winding Machines same as 
described In item No. 3. Will wind package 

.,f coils up to 3,.2" long s I Sr DUI. Size of machine 
14. long x 9' wide x Sig" high. Weight $15.00 
30 pounds. *Price each 
Note we can furnish Gears. Cams. winding spindles. 

asdspa parts for all f the above machines. 
ie Ócnand Cams each 

ss. 

95 IF & RF Coll winding 
Machines Arranged for 

straight winding, the wire feed 
guide is controlled by lead 
screw for number of turns per 
Inch. equipped with Automatic 
Stop. and Tun, Counter. Size 

10' long x r wad x 0' high. Weight 30 $11.50 
pounds. Cork Fret inn Clutch Belt drive. Price ea. 

61 Resistor Coil Winding Machines arranged for 
straight winding and winding traverse controlled 

by Lead Screw for nber of turns per huh. We 
furnish 3 additional Lead Screws free with assorted 

with Sizes ith eacl, machine. sire 15' long 0) 
8- wide x 0 high. Weight 25 lbs. Cork $ 
Friction Clutch Belt Drive. Price each .. 

83 
Field Coll Windi 
Mxrhlnee. will wing nd 

coil up to 33/4' Di.. 
2, 

ea. maw 
equipped with 

long 10^ wide 1 

n 
high, weight 30 $7r 50 lbs. Price each 

r 

jug ...inresnwpwwwwAll 

55 Filament Coil Winding Machines for winding on 
Power Transformer Co Is. has winding Spindle 7 

long x ,F1' Dia.. Turn Counter attached. Cork friction 
clutch. belt drive. Weight 20 lbs. $9.50 Price each 

40 long. can 
Winding 

I changed 
Machine 

any length 
Spindle 

ed 
Turn Counter Attached. Weight 13 pounds. 6.50 Price each 

Logan W- 
dr Uric Air 

Presses u e a by Atwater 
Kent Mfg. Co. 
to form Paper 
Speaker Cones. also applying 
Bt oardend Wood 
for Radio Grills. 
Aluumtin bum 

Fortor Speak. 
erg Cone on each 
Press. Machine equipped 
Lock 

xa d Automatic 
attach- 

ment. Hand 
. Electric 1 heau. 

l I n g elements. 
each pro s' size w. 25' Is- at base, 

4:P h 1 g h. 
Weight 1501ós. 

$9540 

All machines are verhauled a d are excellent 
working 

a 
condition. Ali nines have ,been 

x 
in current 

use at the Atwater Kent Mfg. Plant until the factory 
was closed down. We guarantee every machine for 
30 days. if not 
1 3 cash 

Money 
o 

refunded 
balance SD.'SL. Nctory. Terms 

M. M. LEVINE 
84 Warren St. Tel. Worth 2.8655 New York City 
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Rear view of Antenna 
Tuning Panel. 

NATIONAL (Conf'd.) 
' --T\IC 150 condensers (antenna) 
4 -CHS crystal holders 
4 -R.100 chokes 
1 -R -154 choke 
2 -TX13 flexible couplings 
2 -XS -1 feed through insulators 
4 -GS -5 insulators 
14 -GS -10 insulators 
2 -TX -9 couplings 
1 -TX -1 coupling 
6 -SB panel bushings 
I -J-30 shield 
I -B -30 shield 

I. R. C. 
1 -20.000 ohm BT2 
1 -- 100.000 ohm BT2 I- 50.000 ohm BT2 
1 -1.000 ohm BT1 
1 -750 ohm Type DG 

1 -500 ohm Type DG l- 15.000 ohm Type DG 1- 50.000 ohm Type HOA (3 bands) 
l -.2 meg. variable No. 1I -129 
1-Rheostat 35 ohm No. PR25 

CORNELL DUBILIER 
I -250 mm i. midget mica 
l -.l mf. 400 V. paper 
6 -.01 600 V. mica 
1 -200 mmf. 2500 V. mica 
1 -.001 mf. 2500 V. mica 
1 -.001 mf. 1000 V. mica 
3 -.Ol mf. 1000 V. mica 
1 -.002 mf. 7000 V. mica 
2-4 mf. 600 V. paper 

AM PHENOL 
1 -Super MIP octal socket 
'9 -5 prong steatite sockets 

I --MIP4 socket 4 pn,nc 
1 -M1P6 socket 6 prong 
1- MIPS socket 8 prong 
1- -MIP11 socket 11 prong 
I --Plug 6 prong 
1 -Plug 8 prong 
1 -Plug II prong 

BARKER AND WILLIAMSON 
1 -80 T\-1. coil. L3 
1 -40 TVL coil. L3 
1 -20 TVL coil. L3 
1 -10 TVL coil, L3 
1 -T \' base 
1 -TA antenna coil (6 clips), L4 
1 -80 M coil. LI 
1 -40 M coil. LI 
1 -80 MC coil. L? 
1 -40 MC coil. L2 
1 -20 MC coil, L_ 
1 -10 MC coil, L2 

GORDON 
3 -No. 301 dials 
2 -No. 300 dials 
5 -No. 314 knobs 
12--./j" grommets 
18- Name plates (standard size) 
2 -No. 262 dial plates 

CENTRALAB 
1-6 point isolantite switch 

WARD LEONARD I- Keying relay No. 507 -507 1- Antenna relay No. 507.531 

MISCELLANEOUS 
1-60 ma. pilot lamp and socket 
Aluminum for shields 
2 -Brass gears 1'rí" diameter 

I Cover the Pacific Coast 
LYLE M. NELSON 

Reports of reception will be greatly appre- 
elated. Address them to the author in care of 
RADIO & TELEVISION, 99 Hudson St., New 
York. N. Y. 

AS the long days of summer begin to approach, 
reception on the 49 meter band during the late 

evenings is gradually fading out and listeners on 
the Pacific Coast are turning to early morning 31 
meter stations in the Far East and to daytime 
European broadcasters. 

Surprising reception from Chinas XGOY on 
9.50 mc. has been reported during the past few 
weeks. XGOY is now reaching here with tre- 
mendous volume from 4 to 4:30 and 6 to 7:50 a.m. 
daily. It can easily be picked up just on the low 
frequency side of Tokyo's JZI, which is on the 
air at the same time. XGOY is also well received 
on 15.19 mc. from 6:30 to 8:30 p.m. 

As this column is being written. the new Irish 
short wave station is testing on 17.84 mc. As yet 
all broadcasts are irregular. but the station can 
usually be picked up in the afternoons with fair 
volume. Mr. Kendall Walker of Yamhill. Oregon. 
reports that this station is heard during the after- 
noons on 6.19, 9.595. 11.74. 15.12 and 17.74 mcs. 
announcing as "Radio Eireann." The station is 
located near Athlone. 

A new station announcing as "Radio Noumea" 
in Noumea. New Caledonia. has been reported 

n 6.12 mc. from 11:30 to 1 a.m. Tuesdays to 
Fridays. The call letters are given as FK8AA. 

As predicted in this column last month the new 
Soviet stations on 6.00. 6.03 and 9.52 mcs. were 
not RV15 as many have believed. Recent word 
received from Moscow authorities by T. S. Hite 
of Los Angeles brings the information that these 
stations are RV96 (6.03 and 9.25) and RV59 

Please say you saw it in RADIO & TELEVISION 

(6.00). According to this report all three stations 
are now broadcasting an English program from 
7 to 8 a.m. daily. 

Hawaii's popular transmitters continue to reach 
here with the volume of local stations. KHE on 
17.8 mc, and KQH on 14.9 mc. are on the air from 
5:30 to 6:30 p.m. Saturdays and Sundays. 

Reception of the North American hour from 
Italy has greatly improved and the Rome stations 
are now coming through with excellent strength 
on 9.64, 9.83 and 11.81 mcs. front 4:30 to 6 p.m- 
Best reception is usually from the 9.83 me station. 
but occasionally 2R04 on 11.81 mc. is the loudest. 

Amateur station PK6XX in Hollandia. New 
Guinea. has been reported by several listeners. This 
station can be heard on the 20 meter amateur band 
(approximately 14.02 mc.) during the early morn- 
ing hours. 

The new Oslo station on 9.60 mc. is well re- 
ceived here during test transmissions from 8 to 9 
p.m. daily. Mr. G. Goehring Jr.. of Fresno. states 
that the station may also be heard on 11.72 mc. 
in the early a.m. and on 15.19 mc. during the 
afternoon until sign off at 4:10 p.m. 

Round 'n' About -from listeners' reports -TPA, 
new station in Turkey. heard on 9.46 mc. front 
7 to 9 a.m. Station is very weak . Address 
of New Zealand station on 6.95 is Station ZL2ZB, 
Hope Gibbons Building. Dixon Street, Wellington. 
Cl . . JDY on 9.92 mc. in Dairen. is heard 
giving Japanese side of news daily at 4:50 am. 

W6XBE. new Golden Gate exposition 
station on 15.33 mc.. is testing from 4 to 8 p.m. 
irregularly .... ZRD of Durban on 9.72 is heard 
between 7 and 8 a nl YL2CB of Latvia 
is sending weak signal through on 28.81 mc. from 
6:30 to 7:15. . ZRK is very well received 
on 9.61 mc. from 8:45 to 9:45 p.m. and 6 to 
7:30 a.m. 

RADIO & TELEVISION 
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New Cathode -Ray Tube 
(Continued from page 9) 

This sounds simple, but there still re- 
main two problems to be explained. First, 
how does a screen operate with as many 
"doors" as one required to produce a tele- 
vision image full of detail? Second, how 
are these doors to be open or closed? 

If we keep in mind that an unbelievably 
large number of doors is required to pro- 
duce a really good television image, it 
may seem that the new system is "not so 
hot," and that it belongs in that class gen- 
erally termed as "theoretical dreams." This 
is not the case, according to German tech- 
nical magazines. 

How Translucence Is Changed 
There is an interesting physical phenome- 

non which is obtainable with certain crys- 
tals and liquids. They act like variable 
doors as far as the passage of light is con- 
cerned. The variation of their translucence 
varies with the voltage which is applied 
to them in a suitable manner. 

This possibility of varying translucence 
by means of an electric current is known as 
the Kerr effect. It is obtained by placing 
a crystal between the plates of a condenser, 
into the terminals of which a high voltage 
is fed. There are a number of variations 
of design. Liquids may be used instead of 
crystals, and coils instead of the condenser 
plates, and so on. 

Although this system may seem brand 
new, the fundamental principle is already 
used in certain television systems, and also 
in some facsimile transmission devices. But 
all present systems operates with one 
single "electric door" only. That is the 
reason for certain limitations of contem- 
porary television systems of this design. 

New Crystal Screen Used 
Von Ardenne applies the Kerr effect in 

a completely different manner. How he 
does it is explained in detail in the sche- 
matic diagram. Instead of the customary 
fluorescent screen (a fundamental part of 
every present cathode -ray tube), he uses a 
cathode -ray tube equipped with a screen 
consisting of many tiny crystals. After all 
that has been said above, it is not neces- 
sary to stress that each of these crystals 
acts as an "electric door " -or, to say it 
more precisely, as a light valve. 

The cathode -ray beam, playing over the 
screen consisting of many tiny crystals, 
varies the translucence of the crystals, an 
application of the Kerr effect already de- 
scribed. Thus the light of the lamp (shown 
to the left of the crystal screen) may pass 
either uninterrupted or partly reduced, or 
is perhaps blocked out entirely. 

Large Image Obtainable 
In short, the crystal screen takes the 

place of a lantern slide, or rather that of a 
movie film. By placing a projection lens in 
front of the crystal screen, the images ob- 
tained may be reproduced in large size 
on a wall. 

But that is not the only advantage of 
this system of television reception. In 
fluorescent screen receivers, the dots of light 
which constitute the television image fade 
away shortly after the beam has generated 
the dot of fluorescent light, thus causing, 
among other phenomena, the flicker effect. 
The new crystal screen of von Ardenne's 
operates practically without flicker, because 
of a so- called storage effect, the German 
publications state. The openings of the tiny 
crystal doors do not change until the beam 
returns for a second adjustment. 

2Iic New 1939 RACO PORTABLE CLIPPER 
Ideal for use in automobile 
boat, beach, farm, pic- 

nics, etc. 

In 1936 we gave you the Haynes' R.S.R. 
In 1937 we gave you the R.S.R. Clipper. 
In 1938 we gave you the Super Clipper. And now in 1939, we 

proudly present this new sensational super value, the 1939 RACO PORTABLE CLIPPER 
An efficient battery operated Superheterodyne housed in a beautiful striped airplane fabri cold case and engineered 

in the world famous RACO Laboratories. Remember this isn't just another portable radio. but represents all the 
resources and knowledge of radio technique acquired over an extended period of years by a company that has always 
catered to the radio experimenter who demands better than the average raido performance. Our trot icy of selling direct 
to the consumer is responsible for the unbelievably low price and our determination to always maintain our reputation 
for producing only custom built ekuipment assures high quality performance. 

H.C.A. Licensed Four high -efficiency, multi -pur- 
Noise Suppression pose tubes equivalent to a seven- 
Vernier Drive- Dial tube set. 
No Aerial Necessary 
Automatic Volume Control 

Full Ove r -siz Dynamic Speaker. r. 
Si x Tu n ed Circuits for S enst 'v- 

Weight, including batteries. IS!' lbs. i 
e 
rad Fidelity. 

note the Coppe r is features a hinged cover which R unls cotiiplete protection 
when receiver Is not areal use. his feature will be found only in those portable ios 
selling fer 6S or more. 
THE NEW 1939 RACO PORTABLE CLIPPER, complete with tubes and batteries, ready 
to play ANVWHERE -Onfv 

RADIO CONSTRUCTORS LABS 136 Liberty St., NEW YORK, N.Y. 

SHORT WAVE COIL DATA BOOK 
Every experimenter knows that the difference between a good and 
a poor 

radio et is usually found In me construction r ahon- 
the 

nrolls. Coil w' ding information is vitally important and in ew coil book all "dopy appears. There're Illustrations which give Instructions on how to wind roils. dimensions. ies of 
wire curves and how to plot them. Every experimenter needs It also contains completa data o 11 

roi hlg ils, ether with many suitable circuits usingotfhese ils. Also complete data on ius yp . of transmitting ola with many transmitti r cues as h a exciters and amplifiers using the various roils described. 

Contents Briefly Outlined 
5 -W Tuning inductance Charts Coll Data for T. R. F. Re- 
ceivers One Tube Onr111,dyne Two Tube Bandspreader 

The Mono -Coll 2 -Tube Old Reliable 2 -Tube Glob 
Trotter o Winding Cons- 10.500 Meters Oberle 3- 
Tube Signal Gripper Electrified 3 -Tube Bandepreader 
for the Ham General Coverage Coils on Ribbed Forms 
Coil Data for ppeeriet or S -W ConverterPe Ultra S -W Coll Switch Coils for S -W Superbeta Experimental 

Circuits . -W Antenna TunQer Most Popular S- 

Described All Rand Antenna Tuner for Traansmiittl ell 
Plug-In Coils for Exciters a Frequency -Wavelength Con- 
version lon Chart. 

PRICE 2Se PREPAID 
For a copy of this handy book, send 

p$O 2.:c in U.S. Coin or stamps to 
TERS 

g 

RADIO PUBLICATIONS 
97 HUDSON STREET NEW YORK, N. Y 

ASSURED STABILITY 
WITH 

BLILEY 
CRYSTAL 

UNITS 
10- 20 -40 -80 -160 
Meter Bands 

TYPE B5 -This outstanding crystal unit sets new 
standards for high- frequency low -drift crystals. Price 
40 meters, $4.80; 20 meters. 97.50. 

TYPE LD2 -A precision low -drift crystal unit that 
is reliable. efficient and powerful. Price, 80 or 160 
meters, $4.80. 

TYPE HF2 simplifies the construction of 5-10- 
and 20 -meter transmitters. Price, 10 or 20 meters. 
85.75. 

TYPE BC3 -A moderately priced ounted crystal 
with unusual activity and power output. Price 40, 80 
or 160 meters, $3.35. 

BLILEY ELECTRIC CO. ERIE, PA. 

for May, 1939 Please say you saw it in RADIO & TELEVISION 

BRUSH 

HIGH LEVELER SERIES 

MICROPHONES 

Range in price from $22.50 to $32.50 

NEW BRUSH HEADPHONES 
Write for your Brush catalog today. 

THE BRUSH DEVELOPMENT CO. 
3326 PERKINS AVE. CLEVELAND. OHIO 

43 

www.americanradiohistory.com

www.americanradiohistory.com


 

J a3JutQ L1au 
that a fair and square deal, L 

' 
ery time. 

is the only way to keep up a successful 
business. That must be right, because since 
1925 more and more men have been buying 
their radio equipment from me. 

Yon, too, will find it to your advantage 
to deal with me whenever you want to buy 
a new receiver, transmitter, or any other 
equipment. 

My personal attention to your wishe, 
fair trade -in allowances, reasonable terns 
for your convenience, prompt safe delivery. 
and above all -a sincere desire to give you 
full co- operation -is your assurance of com- 
plete and lasting satisfaction. 

Be sure to write to me. 
73 

Bill #attieon, W2AVA 

TIME PAYMENTS? 
Check these easy terms - 

Monthly 
('ash Ihnn Payments 
l'rice Payment 8 OR 15 Receiver 

NC- 101 -X. 
HG -120 -X $129.00 $19.96 $14.21 $9.66 

NC -100A 120.00 18.48 13.22 9.00 
S-18. Breting 49. N C- 

81-X, NC -80 -X 99.00 15.34 10.90 7.41 
New SX -23. speaker 127.50 19.40 14.08 9.58 
SX -16, speaker 123.00 19.60 13.47 9.16 
SX -17. speaker 149.50 22.60 16.53 11.25 
RME -69 152.88 24.10 16.78 11.41 
RME -70 138.60 21.10 1 5.31 10.41 

1 can change these terms tu stilt your convenient, 

Also terms on all Hallirrafters. liammarlund. 
National, RMS., Howard, Sargent, Breting, 
Patterson, Temco, RCA. Thordarson, Utah, etc., 
Receivers, Transmitters and Kite. 

OUR USED DEPT 
bas many good reconditioned and guaranteed trade 
in Receivers and Transmitters at attractive prices. 

Good values! Send stamp for list. 

HARRISON RADIO CO. 
12 West Broadway, New York City 

PAR- METAL 
RACKS-PANELS- ACCESSORIES 

PAR -METAL offers you a 
uniform line of standardized 
metal products that enables 
you to quickly build up an 
amateur transmitter that 
is professional both in con- 
struction and appearance. 

THE RACKS, cabinets. panels. 
etc.. are the result of many 
year:. experience in making 
similar equipment for the 
sound industry. All of these 
Products hare been designed 
and made by a modern plant 
that has fabricated about every- 
thing from chassis to the 
metal work on a broadcast Sta- 
tion. 

All of the parts are avail- 
able in various standard 
sizes-a complete line that 
will meet almost every re- 
quirement. 

WRITE FOR COPY OF FREE CATALOG NUMBER 397 

PAR -METAL PRODUCTS CORP. 
35-27 41st ST., LONG ISLAND CITY, N. Y. 

Whatever YOU WANT 
In A 

HEADSET 

scocéo.iinv 
ueaev 

al nl lv 
"inoir effi- 

ciency. 

C. F. CANNON COMPANY 
SPRINGWATER, N. Y. 

You'll find in a Cannon - 
Ball Guaranteed Head- 
set: Sensitivity. Clarity 
of tone. Dependable per- 
formance. Quality at 
fair price. Folder T -6 
illustrates complete line. 
Write Headset Head- 
quarters. 
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What About That Television 
Antenna? 

(Continued front page 17) 

effect to be of less importance than sllnitiple 
path transmission. He recommends, there- 
fore, that the television experimenter move 
the aerial closer to, as well as farther from, 
the building wall in order to ascertain the 
exact point where the best signal is to be 
obtained. The best signal, in this case, may 
not be the strongest. but it will be the one 
which is sufficiently strong, and the one 
which is free of multiple image effects from 
adjacent steel structures. It must also be 
free of the veritable "hash" of signals re- 
ceived in various portions of the building 
occupied by the receiver and transmitted 
along the framework to the immediate 
vicinity of the receiving antenna. This com- 
posite may cause the very slightly displaced 
multiple images that result in blurred repro- 
duction. This problem is distinct from that 
resulting in direct reflection of the signal 
from the portion of the steel framework 
of the building immediately behind the 
receiving antenna. 

Fig. 4 shows another point brought out 
by Mr. Hanson -the use of a single receiv- 
ing aerial for television on an apartment 
house or hotel. The various apartments 
throughout the building will be able to re- 
ceive television signals through a central 
amplifying and distributing system, as 
shown in the diagram. An alternative meth- 
od for hotels would be for an expert opera- 
tor to tune in a television signal on a good 
set, and then distribute the amplified video 
signal over co -axial lines to the various 
rooms. 

Fig. 5 shows a simple television receiving 
aerial, and it is best to erect this on a 
wooden pole if possible. The arrow shows 
the direction of maximum reception, the 
doublet in each case being placed broadside 
to the transmitting station. 

In Fig. 6, a television receiving doublet 
with a reflector is shown, the space between 
the legs of the doublet and the reflector 
being one -quarter wavelength. 

A more elaborate receiving antenna is 
shown in Fig. 7, and here the aerial is pro - 
vided with a director as well as a reflector. 
The arrow indicates the direction of the 
transmitting station. 

By means of the so- called turnstile an- 
tenna, 360 degree coverage may be obtained 
and Fig. 8 shows how the two doublets are 
arranged in this case. 

Fig. 9 shows how the ultra short tele- 
vision waves may be reflected back and 
forth many times between tall buildings, be- 
fore they finally reach the receiving aerials 
of some of the television receivers. In one 
case, cited by Mr. Hanson, television recep- 
tion was successful where the space be- 
tween the transmitting and receiving aerials 
was not entirely clear, but was obstructed 
by a building, as shown in Fig. 10. In 
such a case, the received waves undoubtedly 
reflected from some other building or object 
off the line of direct transmission. 

Fig. 11 shows how waves may be changed 
in their polarization plane so that the re- 
ceiving aerial may have to be tilted at some 
angle, different than that of the transmitting 
antenna, in order to ensure maximum signal 
strength. 

In one case, mentioned in an English 
report several years ago, a change in the 
polarization as great as 90 degrees was 
noted ; i.e., where the transmitting double 
was Vertical. the horizontal doublet had to 
be placed horizontal for maximum received 
signal strength. 

Westinghouse 
Power Generator 

Manufactured for V. S. Signal Corps 
200 Watt. 110 V. AC 

A. C. ELECTRICAL POWER 
from a Windmill, from available Waterpower, from your 
Automobile. from your Motorcycle. front your Bicycle. Foot - 
pedals or Nam/crank (for transportable Radio Transmitters. 
Strong Floodlights, Advertising Signs): do you want to 
operate AC Radio seta from 32 V. DC farm light sys- 
tems; operate two generators in series to get 200 V. 
AC; obtain two phase and three phase AC. etc., etc. 

There Are Over 25 Applications 
Son. of which are: 

A.C. Dynamo lighting from eight to ten 20 Watt 110 
Volt lamps. Short Wave Transmitter supplying 110 Volts 
AC for operating "Haut" transmitter. Operating 110 V. 
AC 60 Cycle Radio Receiver in DC districts. Motor Gen- 
erator. Public Address Systems. Electric Sirens on motor 
boats, yachts. etc. Camp Lighting. Short Ware artificial 
"fever" apparatus. Television. Felten Waterwheel for 

lighting or other purposes. Airplane: for lighting strong 
searchlights or electric signs. Laboratory work, etc.. etc. 

it to % H.P. needed to run generator. 
BLUE -PRINT 22 x 28 la. and Four -Paso 

8V a 12 in. INSTRUCTION SHEETS 
FREE with G 

Generator, as described. including four re- $790 placement carbon brushes. Blue -print and t, 
Instructions 

Send $2.00 deposit, balance C.O.D. 
Shipping 'Meld 18 lbs. 

(Replacement carbon brushes bought separate $1.50 per 
set of four. Set of instructions bought separate 11.00.1 

MONEY -BACK GUARANTEE 

WELLWORTH TRADING COMPANY 
560 West Washington Bird., Dept. RT -539. Chicano. III. --_--- 
I ' 
I 

I 

I 

I 

I 

Our new Catalog describing over thirty - 
two books in the "How to Make More 
Money" field has just core off the press. 
This catalog describes each book in 
detail. It enables you to select one or 
more books which will meet your re- 
quirements in an attempt to improve 
yourself financially. 

Many of the books in the NATIONAL 
PLANS INSTITUTE catalog tell you how 
to start a spare- or full -time business of 
your own. 

I 

I 

I 

I 

I 

I 
Write today for your FREE copy of 
the "NPI" Book Catalog -address a 
one -cent postcard to Dept. RT -519- 

and mail it today. 

I NATIONAL PLANS INSTITUTE I 
246 -T FIFTH AVENUE. NEW YORK, N.Y. 

SAVE MONEY! 
ON RADIO SETS AND PARTS 

Send for our FREE GIANT Spring 
Catalog illustrating and describing 
over 1,000 money saving items. 

UNITED RADIO COMPANY 
DEPT. S.W. NEWARK. N. J. 

Please say you saw it in RADIO & TELEVISION RADIO & TELEVISION 
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New S -W Receiver 

M ?P 

R -9 Receiver at A; power supply at B; transmitter at C. 

. 
NEW receiver, designed to operate on the 

Ialeur and foreign broadcast bands, lias been 
designed by the engineers of the Eagle Radio 

Company. known as the R -9, the receiver is effi- 
cient. compact and easy to construct. In its basic 
form it consists of a regenerative detector. and a 
single stage audio employing a 6J7 and a 6C5, 
respectively. An extra audio stage using a 6F6 is 
available, tf loud speaker reception is desired. 

The receiver proper is shown in Fig. IA: the 
additional audio stage in Fig. 1B. Also available 
is a simple power supply, which may be used alter- 
natively on either the receiver or the 25 watt 

transmitter which was described in the December. 
1938. issue of RADIO & TELEVISION. The power 
supply is shown in Fig. 2A and its method of 
connection in Fig. 211. A single -pole, double -throw 
switch permits power to be fed into either the 
send or the receive circuit, the switch being placed 
in the positive It lead in the supply chassis. The 
transmitter filaments are connected in parallel and 
remain "on" at all times, only the "B" being trans- 
ferred. The "B" negative of all three units is 
common and a 20 watt. 25,000 ohm bleeder resistor 
is connected from "B" positive to "13" negative 
of the power supply. A 5Z3 is used as the rectifier. 

250 a R.IC, MF 6C5 A1F POWER TRANS 

523 tiii 

MMLJ'¡ L 

JACK 
5 

V00066 `) 

M/E2GS. 

/ 

6JT 

-, 

` ~- 
iP 

' 

.900 MF 
aHMS 

\ 
Ó+NS 

B B 

ji. MME 4\ 
140 
MMP. FILTER 

x . t 
50000 0.25- 2 

t 
OHMS Ñ` BOTrM W r 50v 

(PLUG) 

(EACH) 
YOF ER SOCKT 7.30V SUPPLY 

6M 
6.3vaOT7M 

0V. 110p 

41) 
Ot- f 6F6 
MF. ÿnn 

II r _ 
HIV-- 

/ 6C.5 I 
50000 uu 1 

! 

r / 

1ill 
OHMS t++ { I, ! 

] 1 r T 0.5- X x 
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EXTRA i 9 GOO ` 
AIJDIO 0H OHMS 
STAGE N15 6 AIF 

(OPTIONAL) 

(PERMANENT 
MÖii ET 

MAGNETC) 

B- 
. 

SWITCHING 
TRANSMITTER 
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Hook -up of receiver, power -supply and additional stage of audio fo loud- speaker operation 

Silver Trophy Award 
fCotttiuu.d ¡l oI rain' 

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, and which 
type of aerial you use for transmitting and receiv- 
ing; also what type of break -iii relay system, if 
any, is used. 

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 
RADIO & TELEVISION in order to enter the contest. 
Pack all photographs carefully and the description 
had best he 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" x 7 ", it would be best to have a com- 
mercial photographer take a picture of your station. If you cannot do this, you most probably have a 
friend who owns a good camera and who can 
arrange to take the photograph. You are not limited 
to one picture, but may submit as many different 
views as you like. 

Address all photos and station descriptions to 
Editor, Ham Station Trophy Contest, c/o RADIO & 
TELEVISION, 99 Hudson Street, New York, N. Y. 

i 

Don't miss the June "Television" Issue! 

for May, 1939 Please say you saw it in RADIO & TELEVISION 

MAT ,4 LOOe 
8IGSAiE-MONEY BOOK Rif 
Yes, yours for the asking. Whether you build or 
buy, you need this amazing catalog. Brand new. up- 
to-the-minute and crowded to the covers with im- 
portant savings in radio. Not just a scattering of 
bargains to deceive you, but page after page of 
genuine values - all nationally advertised parts, 
tubes, build -your -own kits and test equipment - 
the remarkable Lafayette line of receivers, signi6- 
candy rated "best buys" by consumer groups - 
new P.A. streamlined for Sell - and on every- 
thing you buy, prices consistently lower. It's a grand 
guide to savings this book. Tear off coupon and 
mail at once for your FREE copy of catalog 76. 

MIRTH I COOP 
Am =LORE RADIO SERVICE »` 

NEW VOSS. N. Y. CHICAGO, ILL.. ATLANTA. GA. 
100 STEIN AVENUE i+i W TACIT SON BLVD 361 PEACHTREE ST. 

BOSTON. MASS. nRONE. N. T.. NEWAkE. N. J. JAMAICA- L 1. 

Rush New FREE Rodio Catalog No. 76. 

Na 

R 
PLEASE PRINT 

1 

City_ ._- _._..__..._...._.._._ State _ .._ 

LAFAYETTE RADIO CORP. 
Dept. 4E9 -100 Sixth Ave.. New York. N. Y. 

111 PASTE COUPON ON PENNY POSTCARD 1111 

New Performance Features 
at Amazing Low Cost! 

Two New TURNER 
Microphones-- - 

Dynamic 88, 
Crystal 66 

you gel I,I , .01,111,,.! , 

t gingering and design -at 
no increase in cost-in these 
handsome new Turner mikes. 
Ruggedness that assures 
tops in performance under 
Severe operating conditions 

weighted frequency re- 
sponse -inertia mounted car- 
tridges- narrow heam pick- 
up of all frequencies -abso- 

lute wind and blast proofing. 
are exclusive features of 
these matchless slew Turner 
models. 
Send for Bulletin 41 -A 

Learn all about the latest 
developments In microphones. 
II retails and applications of 

II models given in Frey 
Bulletin 41 -A. Know your 

5 LIST `tuff about mikes: write for 
m , py tnI,Ir, 

MODEL 66 
I: t pralle- winnIng 

"studio quality'. with 
this professional mike. 
Order 

The TURNER CO. 
Cedar Rapids, Iowa 

t, Licensed Under Paten of the 13,u511 Development Co. 

te° 11°11 01e9 

9 

OY 649 
\\\X 

Catalog upon request 

SOLAR MFG. CORP., 599 Broadway. New York 
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RADIO INSTRUCTION 

It's EASY to LEARN CODE 

The CANDLER WAY! 
If you are hiving trouble 
learning tole -if you can't 
make the speed you need for 
your license -if you want to 
develop your code so that you 
can get more real fun out of 
CW- write Candler! You'll 
make real progress with the 
Candler system-you'll learn 
the correct fundamentals and 
mental co- ordination -you'll 
develop sound consciousness- 
and in few weeks you'll 
make more real progress than 
you will in months of undi- 
rected practice. You'll be 
amend to find you can read code as easily as you 
read print. without strain or conscious effort. an 
accomplishment well worth the low cost of Candler 
Training. Write today for the FREE "Book of 
Facts." See what others say about the Candler 
System of learning code -including such Candler - 
trained operators as T. R. McElroy. World's Rec- 
ord Bolder and Champion. Do it today -take the 
first step toward real cede protieI'tue 

11u1k,1 V It 

FREE! Book of Facts! 

CANDLER SYSTEM CO. 
Box 331. Dept. S -5 

ASHEVILLE. NO. CAROLINA, U. S. A. 

British Address: Room 56, CRAVEN HOUSE 
Kingsway. London, W. C. 2 

Complete Radio Engineering Course in 96 

weeks. Bachelor of Science Degree. Radio (tele- 
vision, talking pictures and the vast electronic 
field) offers unusual opportunities for trained ra- 
dio engineers. Courses also in Civil, Electrical. 
Mechanical, Chemical. Aeronautical Engineering: 
Business Administration and Accounting. Tuition, 
living costs low. World famous for technical two - 

year courses. Special preparatory department for 

those who lack required high school work. Stu- 
dents from all parts of the world. Enter June, 
September. January March. Write for catalog. 

2459 COLLEGE AVE. ANGOLA. IND. 

rat 

Fn 

n, 
Z 
N 

TRI -STATE COLLEGE p 

YOUR FUTURE IN RADIO 
TELEVISION 

These growing industries 
need trained men for sales, 
service, operation. Your 
cha.tce for employment and 
advancement depends on 
thorough training. National 
Schools offer you time-test- 
ed training. Complete, mod- 
ern facilities and equip- 
ment in the largest trade 
school in the West. Est. 
1905. 

NATIONAL SCHOOLS 
4000 S. Figtaeroo Street, Loa Angela. 

Send 
shoesbñ°w- 

éñé. can 
poreév`t e:r 

NATIONAL SCHOOLS. Dea. 6.1T. Lo, Assets, 
neue ,sad free Radio sad Tebe:nw, Rookie, 

NSW 
ADDRESS 

L °TM 

AGE 

STATE 

EASY TO LEARN CODE 
It Is easy and pleasant 'k to learn the modern way-with an INSTRUCTOORAPH 
CODE EAHER. 

Zd al 
for the beginner advanced tu. QRMeats having some one send 

tapes available ranging foam 
alphabet for beginners to typical sages 1 subjects. Speed 
range to 

on 
WPM. 

FOR SALE OR RENT 
Standard with 10 tapes and book f 
instructions 20.25 
Junior with 5 tapee d book of in- 
structions (not tedl 

bo 
. 512.00 

Standard ith 10 tape s and 
book of instructions 53.00 first month. $2.25 each additional month. 

Write for details today 

INSTRUCTOGRAPH COMPANY 
Dept. SW -5. 912 Lakeside Place. Chicago. Ill. 

Radio College of Canadas 
for Canada: 

St., Toronto 
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Remote Control Selects 
Stations 

(Continued from page 33) 

adjusting the trimmers on the button unit 
for best signal strength on the desired local 
stations. Seven stations can thus be tuned 
in simply by pushing buttons ! 

Next, remove the tuner to the desired 
remote point and try out both the manual 
and button tuning, making any slight re- 
adjustments for correct tuning. It will be 
found that the volume control on the radio 
receiver can be set at a point to give the 
desired maximum signal strength and then 
the correct strength of the music can be 
set by means of the remote control tuner. See 
diagram oil opposite page. 

LIST OF PARTS 

MEISSNER 
1 -Type 10 -7554 push- button tuner 
1 -Type 14 -1496 antenna coil, LI 
1 -Type 14 -7560 oscillator coil. L2 (modified) 
1 -Type 16-8091 1500 kc. 1.r. coil, L3 
1 -Type 16-8095 1500 kc. t.r. coil, L4 
1 -Type 18248 dial 
1 -Type 21 -5214 2- section 365 mmf. condenser. 

Cl. C2 
2 -Type 22 -7028 mica semi -var. cond. 80 -225 mmf. 

C3. C14 

CORN ELL -DU BILIER 
1- -Mica cond. 50 nmtf. CS 
l- -\lita cond. 250 mmf. C5 

5 -Paper cond. .05 mf. 300 V., C6. C7. C8. C9, 
CIO 

1 -Mica cond. 50 mmf. Cil 
2 -- Electrolytic conds. 40 mf. 200 V. C12. C13 

RCA 
1 -Type 6K8 tube, VI 
1 -Type 6K7 tube, \'2 
1 -Type 6B8 tube. V.1 
1 -Type 25Z6 tube, V4 

PAR -METAL PRODUCTS 
1 -Chassis 5" x 7" x I!'i" deep 

I.R.C. 
1 - Resistor, 50.000 ohms, Yx \V., RI 1- Resistor 200 ohms. 1 Ve., R2 I- Resistor 1250 ohms. I W., R3 I- Resistor 3000 ohms, 1 W., R5 
'- -Resistors .25 meg., V W., R6, R7 

1 -Type AB resistor, 1000 ohms. R8 

CENTRALAB 
l- -- Volume control with switch. 500.000 ohms. R4 

OHMITE 
1. -225 ohm resistor line cord, R8 

EBY 
4-Wafer octal sockets 

MISCELLANEOUS 
3/16" wood for cabinet. screws, nuts. washers, 

grid caps, and wire for connections and aerial. 

The following average socket voltages made with 
a 1,000 ohm /volt meter on the control unit -vol- 
ume control full on -will indicate whether all tulles 
are receiving correct voltages when trying out the 
new unit. 

OJC. 
Tube Cathode V. Plate V. Screen N. Plate V. 

Vl 21 /a 112 112 112 
V2 8 - 112 112 
\'3 10 112 112 
A variation of 10 to 15 ,31, is permissible from 

the above figures without indicating a defect. 

BOOK REVIEW 
SPRAYBERRY DICTIONARY OF RADIO. 94 pages, 
sire 5y =" E 8 ". 

A very complete glossary of radio items is offered 
in this neatly printed book. The first 81 pages are 
devoted to a table of contents and definitions on 
everything from Al Emission to Z Signals. The bal- 
ance of the book is given over to explanations of 
abbreviations; of the Greek letter Pt as used in 
radio: conversion tables: Greek symbols used in 
Radio; a chart of standard symbols (which is printed 
through the courtesy of Gernsback Publications): 
an International Morse Code chart (printed through 
the courtesy of the same organization); a parallel 
resistance chart; analyses of radio set troubles, a 

resistor chart, and a decibel level chart. 
The book will be useful to anyone engaged in the 

study, hobby or business of radio. 

Please say you saw it in RADIO & TELEVISION 

RADIO INSTRUCTION 

LEARN TO SEND CODE AND RECEIVE 
Learn to send and receive code signals. like operators on 
ships at sea and at commercial and amateur land stations. 
Intercept distress signals, news flashes, bulletins. and 
dozens of Wier kinds of interesting radio communications. 

MASTER TELEPLEX teaches 

stt to receive cole exactly the 
ay the world's best operators do 
by sound. A heats waxed paper 

tape. running through machine. 
operates an automatic key which 
sends messages to you, at any 

speed you desire. As you Im- 
prove In speed, the machine 
sends faster, gradually pre- 
paring you for top -speed ama- 
teur and commercial signals. 
With the new All Electric 
MASTER TELEPLEX you 
learn to send by sending and 
the signals you send are re- 

peated back to you. exactly as you sent them. thus enabling 
You to correct your own errors. We furnish a complete 
course, lend you the improved All Electric M.'HTElt 
TELEPLEX and give you personal instruction with a 
MONEY RACK or'ARANTEE. Send for TELEPLEX 
FOLDER 5 -5 today. IT'S FREE! 

TELEPLEX COMPANY 
67 -69 Park Moot, New York 
In Canada write: 
CANADIAN ELECTRONIC INST.. TORONTO, ONT. 

1939 to be Television Year. 
NEW Opportunities. Amax - 

eat 
training 

Radio Television Practie,- 
etc. Over 100 lessons, as la 
as $39.50. easy payments. 

FREE TRIAL- 
10 lessons sent on Free Trial 
by rentra mail. Write today 

. see for yourself 
S. Q. Noel, 1 Pres. 

Universal System. 630 Candler Bldg.. Kansas City. Mo. 

BE A RADIO SERVICE EXPERT 
Modern receivers require men with 
modern training for service work 

LEARN AT NOME 
Our home instruction method and 
'service equipment offer Marta you 
earning money almost at once. Up 
to $3 an hour easy in s short time. 
Write for free book. 
Radio Training Assn of Arnersea 

Dept. RT -95 
4525 Ravenswood Ave., Chicago 

RADIO E NGINEERING 
RCA Institutes offer an intensive course of 
high standard embracing all phases of Radio 
and Television. Practical training with modern 
equipment at New York and Chicago schools. 
Also specialized courses and Home Study 
Courses under "No obligation" plan. Catalog 
Dept. SW -39. 

RCA INSTITUTES, Inc. 
A Radio Corporation of America Service 

75 Varick St.. New York. 1154 Merchandise Mart. Maass 

LEARN RADIO 
TELEVISION 

500 LICENSED graduates placed in past 7 years 
in shipping, broadcasting, aviation. police. etc.: 
we also teach radio servicing and repairing; new 
beginners' class now forming; 60 -page catalog 
free; oldest, largest and best equipped. 

MASS. RADIO SCHOOL 
18 BOYLSTON ST., BOSTON Est. 1899 

AMATEUR RADIO LICENSES 
Day and evening classes in code and theory 

Home Study Courses 
Hundreds of students now on the air. 
Results guaranteed. Reasonable, efficient 

and thorough. 
AMERICAN RADIO INSTITUTE 

1123 BROADWAY NEW YORK. N. Y. 

RADIO 
ENGI NEERING, 
broadcasting. aviation and police radio, servicing, marine 
radio telegraphy and telephony. Morse telegraphy and 
railway accounting taught thoroughly. 48 weeks' Engin- 
eering course equivalent to 3 years of college radio work. 
All expenses low. Catalog free. School established 1874 

Dodge's Institute, Turner St., Valparaiso, Ind. 

RADIO & TELEVISION 
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Hook -up of Remote Control Unit 

AERIAL REMOTE 
CONTROL UNIT) 
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An Interview with F.C.C.'s Chief 
Continued fron, page 3) 

Commissioner TlcNinch then pointed out 
one Haw in the present radio law which 
holds that if a candidate for any office in 
a major political party is given time on the 
air, his opposing candidates must he given 
equal facilities. However, the law does not 
state anything about friends or advocates 
of the various candidates. and it would be 
possible for a station to put on ten men 
who urge that you vote for Senator Blank. 
and refuse to put on those who insist that 
Senator Dash would make the better legis- 
lator. 

Summing tip, Mr. Mc \inch said that he 
was in favor of a smaller F.C.C. because 
a group of fewer men would be subject to 
less political pressure than would a larger 

for May, 1939 

body, and because a smaller body could act 
more quickly and with greater harmony 
than a larger group. He added that if appli- 
cations for couftncrcia( tctc.'isifl stations 
do go through. he will give them full con- 
sideration, although it is not probable that 
there will be much demand for such licenses 
at the present tinge. 

Yew Issue! 
How To Build a 

TELEVISION RECEIVER 

Please say you saw it in RADIO & TELEVISION 

RADIO INSTRUCTION 

IAI/IIHW"IASY 
with l/kvuaë Home- 

Training Course 
COMPLETE 
IN /BIG BOOK 
fu .lc' 11 ,1V. 

spare time. t kood,aa'1t.: Áio tjo,,. You'll le r a 1 radio 
neatly essential in 

Ghiranll's rld- femme se 'f- 
training ele in 

i 
volume- 

including dncluding Te ev a çn, S . 

gasbags-Ray Tubes, as well 
as Radio d Electricity. its 
all here. clearly exn'ainel. fully Illustrated. easy to grasp: 

puck Way to Learn 
Gh iranlis simplified molhlxl 

Is the nuiekest na - In net vtmr 
radin education. No lilckgrouttd' I b'- 
no math. --110 Iteadacltes. Easy as A.R.C.: 

36 Volumes in 1 972 pp.- SO8 Illus. 
1. Radio Broadcasting System. 2. Sound. 
Musse. 3. Electron Theory: Elec. Curent. 4. : 

Units; Ohm's Law- Resistance. S. Elec. Circuits: 
Writs. 6. Magnetism. T. Electromagnetism. R. I 

tromagnete Induction. 9. Inductance. 10. 
Condensers. 11. A.C. Circuits. 12. Filters. 13. 
Ing Instruments. 14. Radio Waves. 15. lis, 

aRmlue rri tiro Ouue1VcuuT 
Receiving. I. Vacm'I n 

Aburtlon. 20. Vacuum Tube Detector d An 
ction. 21. Radio Frequency mpIificauon - 
3uperhets ". 23. R.F. Amplifiers: Tuning t 

24. Audio Amplifiers. 25. Speakers. 26. It,'. 
fed Receivers. Jr' rower -supplyy Units. v 

F. er. Rerelrers. 29. utnmoblle and Aircraft sit 
30. 

. FPhotoeleictrics Cells: 
d 

Ca thowde.Raav Tunes. , 

Television. 34. Antennas: Grounds. 35. Testing: 
icing. 38. sound Films. . . . 858 Review Quest,, 

USE IT 5 DAYS -OUR RISK! 
Get -Read 11' -l'se It, If Inlet::, 

satisfied. re the hunk a illlin 5 days I' 
your ley beck. V :tt rise tiling -I,tit 

r great Import... 1yk ltol s.s , t TRYI IT i.i - - MAIL COUPON TODAY! - -m 
RADIO 8. TECHNICAL PUBLISHING CO.. I 4S Astor Place, New York. Dept. R &T -S9 

LI. l'Iease cud RADIO PHYSICS' course nustna id, with money -bark guarantee. 
INAME 

ADDRESS 
CITY 

end free descriptive literature. SATE ...... Imaw-- 
YOU CAN BECOME A MONEY- MAKING RADIO EXPERT 

HOME TRAINING in 
¡t. You Learn Easily in 

Your Spare Hours . 
By Doing Many Experiments with 

Up -To -Date Equipment 
Ilrl Cs a really line. up- tn'the -1 

l 
one 

Itadio and Television Training that's ape 
really designed to give you quick results. 
TRAINING 
RADIO JOBS REP AT EXCELLENT POAY. 
My training starts right at the beginning 
of Radio unfolds each subject in a 
Ysimplified. logical. understandable style. 

ou easily leant Television. Electronic's. 
Facsimile Jladii, Radio Set Repair and luq allaIion wm k. a 

NO PREVIOUS EXPERIENCE NEEDED 
It makes no ditTelell, What your education 
Iras bred. I can Ill yea fit' a good- p.yill: 
Radio job. ]bur slime-.. is my full 1.1.1i1sibiliII. 
YOU GET PROFESSIONAL TEST EQUIPMENT 

EXPERIMENTAL OUTFITS 
Includes 1 pi Radio Paula (lo build moult-le Re- 

lterl, 
'1'uds. All- Irat . e. ll- Purpose Analyzer. and Ex- pelinleli:ll I Millis for Ion,11141illg actual experiments with d ill tied hand, 

PLUS 

I Supply 
116 RA010 PARIS 

RA010 10011 

ar% 

^ 
ILL PURPOSE ANAIRIR 

EARN WHILE YOU LEARN My BUSINESS BUILDERS show you how to put your Equipment to practical 
t 

handling 
t shlnaeu tadiu S-ice Jobs orty,aftr )o ,in trail . 

SERVICEMEN 
I offer Advanced Training 
for those heady in Ra 
Elio. Get complete derails ill nay FREE 52 -page Book. 

The Sproul/ern, Course 
'e Sold Under a Money - 

harF Agreement 

r0!./ 

RUSH COUPON Fo, BIG FREE BOOR 

SPRAYBERRY ACADEMY OF RADIO 
F. L. Sprayberry. Pres. 
245 -E University Place. N.W., 
Washington, D. C. 

Please scild me FREE, Copy of 
110W TO MARE MONEY IN RADIO." 

Name Ago. 

Address 

City State 
Tear off coupon. mail in cave. l c paste nn pwtxn. 

é servicemen-Check het 
Ó 

47 

www.americanradiohistory.com

www.americanradiohistory.com


"Wireless" Oscillator for Phono and Mike 

The "wireless" oscillator here described is 
very easy to build. It enables one to play 
phonograph records on a regular radio re- 
ceiver, without direct connection to the set 

itself. It can also be used with a "mike." 

THE use of a small modulated oscillator 
will permit you to carry on remote point 

phono and mike transmission at any dis- 
tance up to 25 feet. and without direct 
connection to the radio receiver. 

The general theory of wireless type 
phono oscillators has been covered by sev- 
eral articles, but it is well to review briefly 
the operation of such units. The oscillator 
is designed to produce oscillations in the 
broadcast band. Usually the carrier signal 
is adjustable over 100 or 200 kc. to permit 
the reception of the oscillator's signal at a 

point where no broadcast station is present. 
The carrier is modulated by the electric 
impulses generated by the phono pickup. 
While a separate modulator type tube can 
be used, because the input audio signal is 
of sufficiently high intensity and for sim- 
plicity, a single tube is utilized for a dual 
purpose and electron- modulation is em- 
ployed, in the apparatus described here. 

Notice in the circuit diagram the connec- 
tions leading to the 6. \8 tube. Considering 
for the moment the function of this tube 
with the control grid G -1 remaining at a 
small negative constant potential, we see 
the equivalent autodyne tetrode in a modi- 
fied oscillator. 

This circuit is not standard. for while the 
grid coil tuning condenser is sometimes 
omitted and the plate coil tuned circuit is 
used for frequency adjustment, this pro- 
cedure normally is not reversed, for the 
variation only of the grid coil condenser 
has but little effect on the oscillating fre- 
quency. This arrangement has the advan- 
tage of gffering better vernier adjustment 
and keeping the carrier frequency constant 
for anyone setting. 

The control grid G -1 is in the electron 
path and will modulate the resulting plate 
current with the audio signal produced by 
the phono pickup. The antenna radiator is 
capacity coupled (through a 50 mmf. con- 
denser) to the plate of the tube. The an- 
tenna wire is incorporated in the line cord, 
but usually an additional length of wire 

nu.on elawao n0iE-aNEaaoocs*wo 
¡aNrtE 

CORD ,C90wOnE MAY Rt 
naal 6A8 oseeat cáúNñéEOi ó"s 0 9 

o;,° 25rS (E.ra, l 
The "oscillator " -really a miniature trans 
mister -uses but 2 tubes, a 6A8 and a 25Z5 
Connections for single- and double -button 
mikes are shown. The radiator may be sep 

arate from the line cord. 

will have to be connected if the oscillator 
is at a considerable distance from the asso- 
ciated radio receiver. 

For the power supply, a 25Z5 tube in a 
half -wave rectifier circuit is used. The 
needed filtering is obtained with a dual 8 
mf. electrolytic condenser and a 4,000 ohm 
resistor. The second 4,000 ohm resistor 
serves to reduce the voltage to supply the 

(Continued on page 50) 

THIS 
SHADE 
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MODERN DESK M D ESK LAM P 

E 
Is Yours Absolutely FRE 

With a Year's Subscription to RADIO & TELEVISION 

JUST THINK OF IT -you can get absolutely FREE, the beautiful desk lamp shown 
at the left. This attractive desk lamp is suitable for home, desk, den, office, labora- 

tory, studio or workshop. It is sent to you by the publishers with their compliments for 
a one -year subscription to RADIO & TELEVISION. Look at the many fine features 
which this handsome desk lamp has. Read the list below. 

LOOK AT THESE 
O Constructed of metal with attractive O 

bronze finish. 
O Scientifically constructed to give glare- O 

less, diffused light. 
O Helmet -type shade can be tilted to any O Constructed to last for 

convenient angle. 

FEATURES: 
Stands 13" high and 
shade. 
5 -foot rubber insulated 

Clip Coupon Today - and Mail! 
Send your subscription today to RADIO & TELEVISION for One 
Year (12 issues) and receive absolutely FREE one of these truly 
remarkable desk lamps. New subscribers are accepted or you may extend 
your present subscription another twelve months under this offer. Mail 
your remittance of $2.50 (Plus 25e for shipping charges on lamp) to the 
Publishers of RADIO & TELEVISION. (Canada and foreign $3.26) 
You will promptly receive your FREE DESK LAMP by return 
mail. Use the coupon at the right to order your subscription. 

RADIO & TELEVISION 
99 Hudson Street o New York, N. Y. 
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has 10" metal 

cord and plug. 

many years. 

RADIO & TELEVISION, 99 HUDSON ST., NEW YORK, N. Y. 
Gentlemen: Enclosed ,1/1.1 rind e Ulan -e of S2.50 for which enter 
subscription to RADIO Se TF.IEV /SION 

.o. 
for One Year (12 Imams). Sena me 
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5 and 10 Meter Converter 
(Continued from page 35) 

the chassis and very near to the tuning 
condenser. On the rear shield is mounted 
the R.F. stage tuning condenser and R.F. 
coil (L,, L2) jack bar. Also mounted on this 
shield is the 956 tube socket which is mount- 
III on the side of the shield nearest the 
center shield so that when the 956 is in- 
serted in its socket, its grid terminal will 
protrude through the shield and be very 
close to the stator terminal of the R.F. stage 
tuning condenser. 

New Type "Acorn" Tube Sockets Used 

A few words concerning the R.Y. and 
detector tulle sockets might not he amiss. 
These are special National acorn tube 
sockets made of sheet copper, with the tube 
contacts mounted on but insulated from 
this plate by a sheet of mica. The socket is 
insulated from the chassis by a sheet of 
mica also. This type of assembly results 
in a capacity between each contact and base 
of about 40 mmf. and between hase and 
chassis of 500 mmf. When the cathodes of 
the 954 and 956 are connected to the socket 
plate, quite effective by- passing is had right 
at the socket terminals. At very high fre- 
quencies, this is all the by- passing needed. 
but at 5 and 10 meters a little more is 
necessary so .01 mf. condensers were added. 
Incidentally, care should be exercised not 
to allow the socket contacts other than the 
cathode to short to the socket plate. 

The detector plate coil (L;) and its air- 
trimmer condenser are mounted beneath 
the chassis next to the 954 tube socket. The 
shaft of this condenser is slotted and pro- 
jects above the chassis so that it can be 
readily adjusted. Make certain that the 

shaft doesn't short to the chassis. 
As the photo shows, a pair of threaded 

6/32 rods bolted at the upper corners of 
the three shields make the assembly ex- 
tremely rigid. 

Since air trimmers were not necessary 
across the R.F. and detector coils, mica com- 
pression trimmers were used, thereby en- 
abling us to use individual trimmers for 
each coil. They are mounted on each one 
of the R.F. and detector coils with short 
lengths of heavy wire and adjusted for each 
band, so that when changing to another 
band, it is only necessary to readjust the 
oscillator padding condenser besides chang- 
ing the coils. 

With the converter all wired up. the out- 
put from the pickup coil L is connected 
through a pair of twisted wires to the an- 
tenna and ground terminals of the regular 
short wave receiver, which should he tuned 
to approximately 3400 kc. (88 meters) and 
its gain control placed at maximum. The 
converter detector plate trimmer condenser 
should now be adjusted to a position where 
the noise level heard in the receiver peaks 
up. Now with an antenna connected to the 
converter and the tuning condensers at their 
half capacity setting and mica trimmers at 
their minimum capacity, adjust the oscillator 
padding condenser until signals in the de- 
sired band are heard. Remember the oscil- 
lator frequency will be 3400 kc. /noer than 
the detector frequency. The detector and 
R.F. coil trimmers are then successively 
adjusted for maximum signal in the receiver. 
If the receiver has an "R" meter, adjust- 
ments will be greatly facilitated. An output 
meter can also he used. By the proper set- 

+.FIG I- 

.~.1P) 

FRONT 

. ..... 

HOLES A,." ND,A. 9-vx',NMA. 
ALUa'N0M 

+ 

T 

FIG.16 

4;1 

' aN 

4ty 2B < I 

1 /Tv,- d¡ i" I 

i-+ ---F - - 1- s -E 
1 Ä 1 A I 

I T 
I I rII-l+i-I'i I 

I 
s} 

2 

i 
f 

1 

d} 

FIG.IA 

21 

e 
T] 

-`Alt,'ÌI, 

le- t IS 
.TOLES: 

gi,.e)gÄ 
F000iNRér+s°vn FOR F" L15 

1"' 

,+OLES 
L, ATEa:AL 

A Ms ,NOw. e.n- INÖ ,K THICK ALUMINUM r* 
T 
It. 

I 

rl¡gi--r--4.--- 
1 I 

- L..I- 
FIGIC 

1 óóñ°v af w 
j 1 1 

á-I __iv_ I 

I 1 
1. .tr_ ü I l' 
if -.4-f--1 A 

A 
"I '1 

7 
2>C 

2K 

f 

1 

^á 

y. 1_ -+-I-- 
li 

1 j-:i-i 
2I'¡.-_(F{ 
3 

I{ 
i Itje1A `- - -1-c, 1- 47 

I 

a 
I 

I I 

12I 

1 

li. 

re- 1- - - - 1 

D 9\ A 

T 
`: I ° lSf 1 . --- 4 

- 

I 1 Si - 
SI 

"D.`1üEñIiL:"vrIi'»,ä.wLÚr.°tw ALUMINUM ri 

if 
I} 

I 

if 

A7T 
rx`ppy°it-=I 

I w U 

Iµ a--!y-1 -1 
I I- 73? 7- /r-,- { 
I i I 

u 1; 
1 AI__\1"ig1 

I 

1,1 lal k, 

2$ 

1 

J 

I 

1 

rvCñ A 
3._N 

`o`ySf,, TEED - 1 1 T I 3f ___I 
It I A.,4 _. 

16-+7sr 
^.1I FqONT 1 

3 
1 

3r FIG./D 
}-a 4 5} II. 

s!' 

for May, 1939 

Details of Chassis and Shields. 

Please say you saw it in RADIO & TELEVISION 

NOT AT twice ITS PRICE 
HE new GUTHMAN UI7 -Silver-Super" gives 
you combined features you can't buy in any 

other communication receiver at twice its price. 

Calibrated 3" S- Meter 
Six Low -C Wave Bands, 5 through 612 

Meters 
New Noise Suppressor System 
Continuously variable selectivity from 

singlesignal c.w. to High- Fidelity 
Automatically stabilized B Voltage 
Terminals for extra external S. R 

switch and for anti- fading Dual. 
Diversity Coupler 

Priced at only $411.50 net from all leading Job- 
bers, this outstanding buy comes completely assem- 
bled, ready to wire. Willi e n rotor- caned, 
rut to length and with ends skinned. By airing it 
yourself. following complete instructions sou learn 
while you sale many dollars. 

Send for full details of this now receiver, which 
brings you features you can't buy at twice Its 
prices. And for the P.A. specialist. we have some- 
thing equally new and startling in F21 P.A. 
Tinier and 8, 15 and 30 wan power amplifiers. For 
the amateur, the famous l' -10 frequency Meter - 
Monitor. t14 Visual Frequency Deviation Meter 
and modern parts . . . Inrluding compact stable 
U.H.F. variable condensers and ri. chokes of 
design that will surprise you. 

SEND TO DEPT. RT2 TODAY FOR DETAILS 

EDWIN I.a E CO..INC. 

400S.tE0RIA ST. CHICAGO. U.S.A. 

unl Annu. Aulao.o,asss 

Your Inquiries Invited 
When you need amateur equipment it 
is to your advantage to write to me. 
You get personal attention; 6% terms 
financed by myself so you buy with less 

cost and more convenience; fair trade - 
in value for your equipment; ten day 
trial of all receivers; and my coopera- 
tion in every way to see that you are 
100% satisfied. For any equipment, the 
latest information and technical help, 
write to W9ARA. 

Compare My Terms with Others 
Iterci,er Price lantnl 1:p'nmuts 

RME -70 $138.60 $27.72 $9.79 
HQ -120X & NCIOIX 129.03 25.80 9.11 
NCIOOA 120.00 24.00 8.48 
NC8OX & NC81X .. 99.00 19.80 C99 
Breting 49 & S16 .. 99.00 19.80 6.99 
Howard 438 49.95 9.99 3.53 
NC -44 & S -20 49.50 9.90 3.49 
The New SX -23 115.50 23.10 8.15 
Sky Buddy 29.50 5.90 2.08 

Also HBO, Breting 9, Howarde, Somgrnfs, 
all others 

Similar terms on Hallicrafters, National, 
Harvey, RCA, RME, Temco transmitters and 
Thordarson, National, U.T.C., Utah, Kits. 

All orders and inquiries attended fo by Bob 
Henry, W9ARA; active amateur for 14 years; 
graduate M.I.T.E.E.; owner of Henry Radio 
Shop selling amateur supplies for ten years. 

W9ARA 
BUTLER, MISSOURI 
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RAUlO FANS EV'LICYWIIER tine ten cent text Looks give you an excellent 
foundation for the study of radio. They are clearly written, profusely illustrated and 

contain over 15,000 words in each book. You'll be amazed at the wealth of information 
these books have. Handy for review or reference. Your money back if you arenot pleased! 

NO. I -HOW TO MAKE 
FOUR DOERLE SHORT 

WAVE SETS 
Literally thousands of ra. 
dio fan have built the 
famous DOEHLE Short Wave 
Radio Receivers. So In- 
sistent has been the de. 
mend for these receivers. 
as well as construction de- 
tails, that this hook has 
been apechill)published. 
Thousands of copies of this 
shrt e sfs bought by 

o-wav n. 
Contains EVERYTHING that 
has ever been primal on 
these raamnus receivers. 
These a the famous 
that appeared in the follow- 
ing Issues of SHORT WAVE 
CRAFT: A 2 -Tube Receiver 
that Reaches the 12.500 
Mile Mark." by Walter C. 
» serle. A 3 -Tube - Ignal Gripper.' by Walter C. 
Ikerle. "D0erle 2- Tuber. 
Adapted to A.C. Operation.' 
eThe Doers a 

ln 
3 -Tul ig- 

1- Grimte Electrified." 
and The Puerto Goes 
'Band -Spread' ". 

NO. 5- BEGINNERS' 
RADIO DICTIONARY 

Are puzzled u!- define 

rode? Screen 
Kilocycle? 

3affle? 
Anode? Triode? Pole? Ioni- 
zation? Joule's 

CLlLaw? 
Har 

Ifyou cannot define these 

and dozens 
radio ter- words 

technical- terms used in all 
radio magazines and in. 
struction looks, you need 
this book in your library. Its as modern as tomorrow trigt 

ells p you 
the 

in wimple 
language Just what the 
words that puzzle you 

fullyy understand 
a 

them or. 
ticlos you read nless you 
know what radio terms 
mean. This is the hook `that 
explains the ing» 
you. Can you afford to be 

witthoutt 
it. even one day 

NO. 2 -HOW TO MAKE 
THE MOST POPULAR 
ALL -WAVE 1- and 2- 

TUBE RECEIVERS 
This look tains , 

her of excellent sets. a. 
of which rliave appeared 

o 

C 
as past 

RAFT 
issues 

"s tA sets have 
leer arefully engineered. 
They are 

" 
xperiments. 

To T mention only a few o f 
the sets the following will 
give you an idea. 4u!al- Loudspeaker 
by Hugo Gernsback. Elec- 
trifying 'fying The Mcgadyne 
How It) Make a l -Tube 
Loot -Sneaker Set. by W. 
P. Chesney. How To Make 

Simple. I -Tube All.W'ave 
Electric Set. by F. W. 
Harris How To Build A 
Four -ln -Two All -Wave Elec- 
tric Set, by J. T. Bernalvy. 
and others. 

Not only are all f these 
sets descrlted in this book. 
but it contains all of the 
illustnttioas. hookups. etc. 
-each book is m o -dale. 

NO. 3- ALTERNATING 
CURRENT FOR 

BEGINNERS 
This book gives the be- 
ginner a foothold in elee- 

`ir ts 
(hefty and Radio. 

a ine cu d. 
Ohm's law. one of the 
fundamental laws of radio. 
is explained; the generation 
of alternating current; its- volts, e 

lttwaves: i Ced. 
:ind 

Condenssers. trans - 
forntors. A.C. instruments. 

and generators. motors 
Item a practical 

xperiments tom perform 
none. Simple tests for 

differentiating between al- 
ternating and direct c t: 
how to light a lamp hy in- 
duction: making a simple 
electric horn: demagnetizing 
a watch: testing motor ar- 
matures, charging storage 

tteries from, A.C. outlet: 
(eating condensers with 
A.C.: making A.C. elector 
m nets: frying eggs on 
coke of ice: making 

te 
simnle 

motor,: A.C. n others. 

NO. 4 -ALL ABOUT 
AERIALS 

This book explains the 
lus 

types e in rials: the 
thinverted -t. -" the Doublet. 

e Double Doublet. etc. It 
(ion, how 

In 
,o, low -impedance 

transmission lines work: 
why trousatsed le:al- Ins re 
used. gives the 
construction of aerials suit- 
able for long -wave 

hhprt- 
wnve rec` rs and for ail. 

the 
wave 

amaateurfect 
aerials 

sta- 
tion are explained. 

for 
elim- 

inates. fion once 
t the type 

all 

baerial 
to caa,se for best 

roadcast d short-wave 
(lion. For the thou 

s` ds of dio fans who sands 
to know Just what 

type of antenna they should 
and why. titis look has 

been published. Experts in 
radio have 
information in 

found 
this book. 

NO. 6-HOW TO HAVE 
FUN WITH RADIO 

Stunts for parties. poetical 
Jokes. scientific experiments 

nan other 
done 

amusements 
w with h yourte 

which 
can be 
dio 
his fascinating 

explained 
olume. '1t 

tells how to make a news- 
paper lnt elk 

icowforo da,uc -es-. 
how to mmakka visible music 
-how to make "silent 
deafened- how toys 
-sixtedance 

lever 
rand amuase 

ing stunts in all. Any of 
these can 

e 
done by 

novice. and most of them 
require e id uInmtn bme equipment 
average will 
be n ci you follow the 
instructions iven In this 
Lavishly illustrated book. 
Get 

a copy tbelow-mail y 
by ing 

it 
today. 

NO. 7 -HOW TO READ 
RADIO DIAGRAMS 

All of the symbols common- 
ly used in adio diagrams 

presented in this book. are 
ogether th 

lo 
pictures of 

the apparatus they pre- 
sent and explanations giving 
then). This stook. 

memorize 
Rotate 

rt Eschberg, the well - 
known radio writer and 
member of the editorial 
staff of RADIO-CRAFT mag- 
azine. also contains two 

ozen picture wiring dia. ht . dam 
radio 

U build. Ev' 
diagram Is completely - 
tlPineol in language which 
is easily understood by 
the rtln beginner. More 
advanced radio men will be 
nterested to learning the 

derivation of diagrams. and 
the many ther interesting 
farta which this book con- 
tains. It is also 

f 
helpful i mi- hlahY 

Icon, 0t ..n termer. 

BOOKS ARE ALL UNIFORM 

NO. 8-RADIO FOR 
BEGINNERS 

Hugo Gernsback. the inter- 
nationally famous radio 

author uthor and editor. 
whose fartons magazines. 
RADIO AND TELEVISION 
bnad 

»RADIO -CRAFT a d m 
y millions. another 

look`l'ia 
with 

n 
this 

who 
reads it will get a Dtorouglt 

theory. grOYIld work in 
explained 

radio 
simple 

illustrations. 
m1 through the 

f maustrations. use many 
Analogies are used t ake 
the mysteries of radio as 
clear as 2.2 Is 4 ". It also 
contains diagrams and in. 
structlons for building i.ht,. 

the 
radio ets.r suitable lo- 

to 
novice. 

how transmitters 
and receivers work. how 
radio 

`a 
s traverse space. 

n d o'herinteresting farts 
artout this modern 

m a sehf 
book for you! 

e 

Ever' hook in the (,,ItNSBAI'K KIM t'. \TIONAl. LIBRARY I,,,. :i pages --'tits illustrations varying from 
:ill to la: in number. Each title t Oblate contains Over 1G,000 wn dam Positively radials greatest Ieuk buys: If you 
.lo not think these books north the prier asked. rcrRn them in 21 hour, and your money -ill be instantly refunded. 

RADIO PUBLICATIONS 101 HUDSON STREET NEW YORK, N. Y 

1- 

RADIO PUBLICATIONS. Dept. RT -539 
Ins HUDSON STREET, NEW YORK. N. Y. 
lent lernen: Please send imnted las ely, POSTPAID, the book numbers circled below. I an, enclosing 

cacti book being 1pc. 
1 2 3 4 5 d s 

Send FREE listing of 49 not Ire pubs iral inns. 

Name - 

Address - 

t.ily. 
llcndt by check or money order- -register l - : - : if es s e n d tuh .el I 

MAIL COUPON TODAY! 1 
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i 

ting of the oscillator padder, the entire band 
can be tuned in with the tuning condensers 
with adequate (land spread. 

Picking Up Television "Sound" Channel 
Using the 5 meter coils, the television 

audio signals can be tuned -in by adjusting 
the padding condensers to a somewhat 
higher capacity than is needed for the 5 
meter amateur band. Incidentally, the R.F. 
and detector coils should have the same 
inductance. Any necessary changes can be 
made by varying the turn spacing. 

Power -Supply 
No tower-supply was built into the con- 

verter as power can usually be obtained 
from the main receiver. Besides, in the next 
issue there will be described an addition to 
the converter which will make the converter 
a complete receiver in itself. This will con- 
sist of an I,F- amplifier, second detector, 
audio amplifier and power- supply, all 
mounted in a single cabinet. The only 
change necessary in the present converter 
will be to omit the detector plate coil (La, 
LT) and its trimmer condenser. However, 
if only the converter is to be built and a self - 
contained power- supply is desired, the one 
shown in Figure 2b can be constructed. This 
may be built tm on the converter chassis. 

i; 

4t. 
Nil- . ,L Nil- fi R I it Z 

- 
11' 

B6 

Ptue H- 2' -..I VBARS [2 
R.e ri DET COIL OSC 

JACK BARS e PLUG BARS 
A' VS' D)A (Au. OTHER HOLES = 3/16 ") 

Sw 
3OHY 

6.3V TO FtL 30 MA 
111 

116 MF 

I OV,AC 

B+ 

15.000 
a.MS 25W 

Power -supply hook -up and detail of 
coil supports. 

"Wireless" Oscillator For 

Phono and Mike 
(Continued from page 48) 

screen grid and anode grid which are tied 
together. 

The complete unit can be easily assembled 
on a small chassis hase. It is important, of 
course. to place the padding condenser in a 
position to permit easy adjustment. The 
placement of the remaining parts is not 
important ; the photograph will serve as a 
suggestion. 

Any single or double- button carbon 
microphone may be used for "home broad- 
casting." A suitable microphone trans- 
former and a 4% volt battery are employed 
in a standard circuit and the secondary of 
the transformer is connected to the phono 
input terminals. In case you wish to use 
a "home- broadcasting" type microphone re- 
quiring a high potential, a different method 
of connection is needed. The unit is simply 
connected between the points marked A 
and B; i.e., across the high voltage plate 
supply. Since this microphone acts as a 
variable resistor it will modulate the plate 
voltage at the audio frequencies of sounds 
reaching the microphone.- Photos, diagram, 
and design data courtesy of Allied Radio 
Corporation. 
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The "Bauer" T -R -F Four 
rLontolued rum patri 29) 

"- SCHEMATIC CHASSIS LAYOUT", 

-a-_= 

f-Á WWNS 

SZ4 SF6 O Ll 

i 
Cl 

SPE8 AKER 
OC2 &n 

t.3 / 
12- 

"COIL DATA", r 
+ 

GRID OR PLATE END OF COIL 
(DEPENDING USE OF COIL 

AS E 
1Nt.2 

OR 
END OF SECONDARY WINDING 

LB +F FOR t.3) 
.)S 

''SECONDARY 
PRIMARY 

1144"g661 PRIMARY No31 ENAMELED 
WIRE giMmil 15 TURNS 

SECONDARY - N.34 ENAMELED 
6RA IT WIRE - 105 TURNS 

lj5 WINDING LENGTH46 APPROX. 

end. Several layouts were tried and the one 
shown was finally adopted since the R.F. 

amplifier dill not oscillate and the circuits 
tracked perfectly. It is important that good 
shielded coils be employed in order to real- 
ize full performance from this circuit. Re- 
generation, when properly controlled, can be 
used to advantage on weak signals as ex- 
plained later, but regeneration caused by 
poor parts or sloppy wiring is nothing but 
a detriment and a nuisance marring the 
performance of an otherwise good receiver. 

The usual common-sense rules of wiring 
apply to this receiver as they do to any 
other. Keep the R.F. leads short and install 
the various by -pass condensers and resistors 
as close as possible to their respective points 
in the circuit. The photograph of the under- 
side of the chassis gives the general idea 
to be followed. It does not result in a very 
pretty appearing job. perhaps, but it is 
efficient -and efficiency is what we want 
alter all. Confine all of your artistic ability 
to the top of the chassis. For instance, the 
author sprayed his chassis with lacquer after 
cutting and drilling it and placed the neces- 
sary wire holes for condenser and speaker 
leads so that they would he as unobtrusive 
as possible. The Clark green chassis pro- 
duced a very pleasing contrast with the 
aluminum coil shields and black metal tubes. 

Getting back to the circuit once more, it 
will be noticed that a separate bleeder is 
used for the screen voltage supply of the 
detector tube. There are two important rea- 
sons for this. Since this is not a production 
model radio, we can afford to spend an extra 
clime for two carbon resistors and another 
dime for an extra by -pass condenser, re- 
sulting in constant screen voltage on the 
detector when the volume control is oper- 
ated. 

The 25,000 ohm resistor in the plate cir- 
cuit of the R.F. tube was inserted because 
the D.C. voltage of the author's power supply 
was higher than was deemed safe for the 
R.F. tube. If the voltage output of your power 
transformer speaker system is no more than 
250 V., this resistor can he omitted. 

Adjusting the "Link" Circuit 
After the receiver has been completely 

assembled, wired, and checked, it is ready 
for adjustment. Leave one side of the "link" 
circuit open and make sure that the antenna 
primaries on L. and L, that make up the 
link circuit are as far from L, and L, as 
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possible. Condenser ^c" should be lift per- 
manently wired ill since there is no need to 
experiment with the value of "c." It was 
found that the very small value of "c" as 
indicated on the diagram was adequate. 

Nuw turn on the receiver and let the tubes 
warm up. It would be a good idea to check 
the voltage at this point. If the suggestions 
outlined in this article have been closely 
followed, the receiver will play immediately 
upon connecting an antenna to it. Tune in 
a local station and make a rough adjust- 
ment on the tuning condenser trimmers. 

Now tune the receiver to the high fre- 
quency end of the band and pick out a fairly 
weak station. Readjust the condenser trim- 
mers carefully and test the receiver over 
the whole band. 

If any powerful locals on the dial appear 
as "double spots,'' it is an indication that 
the capacity of "c" must be reduced by cut- 
ting the wire loops shorter. Make sure that 
you followed the directions on the diagram 
properly when you made "c." 

With the correct value of "c" in the cir- 
cuit -and not until then -you may now 
proceed to adjust the link circuit properly. 
This is the most important adjustment of 
all. Upon it depends the successful operation 
(if the "High Efficiency Four." Too much 
emphasis cannot he placed upon it. 

Tune in a fairly weak station at the high 
frequency end of the dial with the link 
circuit apes. Now close the link. retunc 
with the dial if necessary, and note if the 
volume is increased or decreased. If the vol- 
ume is decreased, solder the link circuit 
permanently. If the volume is increased. 
or there is no noticeable change in volume. 
it indicates that the link coupling is in 
phase with the capacitive coupling of "c" 
and the leads to one of the link coils must 
he reversed. 

It is very important that the link circuit 
he out of phase with the coupling condenser 
"c." If it isn't, serious audio distortion will 
result, together with double -spot tuning, in 
spite of the loose coupling and the gain will 
not be uniform throughout the tuning range. 
When the circuit is properly adjusted, open- 
ing the link should result in weaker signals 
at the low frequency end of the hand and 
at the high frequency end there should 
be little or no difference in volume. There 
will be a difference in fidelity. however. 

The circuit developed in this article is 
really what is known as a "band- pass" am- 
plifier. However. in this receiver the 
coupling is purposely adjusted below the 
critical value. If more than one stage of 
R.F. is used, the coupling may he tightened 
and the result is a remarkable high gain, 
high fidelity hand -pass amplifier either for 
P.A. work or for use in the home of the 
discriminating listener. Such a unit, com- 
plete with a volume expander in the audio 
system. will be described by the author in 
the near future, if the Editor is satisfied 
there is sufficient reader interest. If you 
want this article, tell the Editor. 

Coil Data 
The coils illustrated are or the broadcast 

band and are designed for use with a stand- 
ard .000365 mf. tuning condenser. All three 
coils (L. 1.2 and 1.3) in this receiver are 
exactly alike : as a matter of fact, three 
standard commercial antenna coils can be 
used in place of this home -constructed de- 
sign, provided the coupling to the primary 
is adjustable. 

When this coil is used as L (in the dia- 
gram) : PRI= antenna coil: SEC =R.F. 
grid coil. 

(Continued on page 53) 
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FEATURES 
Hi - Parity Alumi- 
num Foil: Make., 
possible lower R.F. 
resistance. 
Hi- Purity M u f t i- 
Laminated Kraft 
Tissue: Assures 
higher v o l t age 
breakdown : mini- 
mum leakage. 

Dykanol (Chlori- 
nated Dyìhenyl) 
Imprcgnetted and 
Filled: Gives long 
life : small size: 

lower power-factor fire -proof. 
Vacuum Dried and Impregnated: For 
lower equivalent series resistance. 
Hermetically Sealed: Not affected by 
moisture, time or temperature. 
Universal. Mounting Strap: Allows mount- 
ing u::it in any position. 
.4railabte in all popular capacities from I 
mfd. C00 v. to 2 mfd. 2.000 c. Completely 
described in NEW CATALOG NO. 161. 
Send for your copy today. 

Product of the world's largest 
menu fact urer of capacitors 

MiCA PAPER DYKANOL 
WET and DRY ELECTROLYTICS 

CORIVELL- DUBILIER 
ELECTRIC CORPORATION 

1O27Ho.,Ilon Bird. So. PIomfld. N. 7. 

Coble Address "CONDO" 

MIDWEST M(Ioar SALE! 
SAVE 
:5 50ií NEW! 

IT'S easy 
to put this big 

new 14 -tube world- 
wide Midwest chassis in 
your cabinet and get 
exciting world -wide recep- 

tion. Midwest 
makes a radio 
to suit every 
purse..4 -tube 
to 17 -tube, S- 
hand models. 
Prices start as low as $ 1 0 . 9 5. 

An Much A. 
$40 TRADE IN ALLOWANCE 

. on the beautiful 17 -tube, 5 -band 
Model "D" shown on left. 
Money - back guarantee. Write 
for new FREE 1939 catalog. 

MIDWEST RADIO CORP., Dept. 14-MM, Cincinnati, O 

PUT THIS NEW 

CHASSIS IN YOUR CABINET 

IiLII( 
WITH TUBES ANO SPEAKER 

Do you need 
BINDING POSTS? 

The XL PUSH POST with Its Spring :.coon as.ures Constant contact and 
idieS to eelion. 
10e 

each 
ured In All Aluminum Type M 

Alumi me Body, Bakelite Top Type I at 
Type I completely Insulated with Rake. lite Insulating Shell type CI at 20e each 
and proven by 240 hr Salt Spray Test 

AS 
NOc ORRñ SIVE our Types CP or 
at 
Manufacturen and 

unt. 
aler. liberal 

DiscoDe 
X. L. RADIO LABORATORIES 

020 West Chicago Ave., Chicago. 111. 
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FREE-FlfrEEN OPUIL(CAITONS 
featuring construction of the most popular 

short -wave receivers and transmitters 

with a One-Year's Subscription to Radio & Television 
IVES,.: publications are large printed sheets which average in size about 

1l "x17. the majority of Omni printed on both sides. All have photographic 
reproductions of the complete project, as well as detail illustrations. In 

addition. there are rompiete iring diagrams and various s technical details to 

assist the experimenter and builder in constructing the set. 
Full parts lists are 

s 
always given, and the printed text run anywhere from 

500 to 3.0410 words, depending the complexity of the radio receiver. 
ALL RECEIVERS AND TRANSMITTERS ARE STRICTLY UP-TO-DATE: 

THERE ARE NO ANTIQUES OR OUT -OF -DATE PUBLICATIONS IN THIS 

LIST. These projects are particularly valuable to the experimenter and con- 
structor who builds "his own, Indeed, the 50 publications shown on this page 
represent the cream of recent radio construction by the master radio builders 
of America. Designs of this kind usually are sold for 25c to 81.00 apiece. and 
frequently you do not get half the technical information we gire you. 

\Chen mailing as your subscription. use the special coupon on this page. 
Select your 15 projects by their serial numbers. We accept money orders. cash. 
checks Os new U.S. stamps (no foreign stamps or currency accepted). If you 
send cash or stamps register Your letter against possible loss. 

THESE 15 PROJECTS, IF BOUGHT SINGLY, WOULD HAVE COST 
YOU $1.50. YOU CAN NOW GET THEM ABSOLUTELY FREE! 

HOW TO BUILD THE SWITCH BAND 2 RECEIVER. 

whl h enable. the 
receiver 

short -6a`ve fan ntto hear stations ll 
parts of the world 

short-wave 
No. 

HOW TO MAKE A 2-TUBE RECEIVER FOR THE 
BEGINNER. This receiver consists of detector and two 
audio stages. A double purpose tube is used to secure 
the 2 audio stages. 'rubes are for its volt battery oper- 
ation. No. 2 

HOW TO MAKE THE PORTABLE SUPERHET 4. 
An ace 11 -wave superhet for battery operation. This 
receiver features band - spread and has a built-in beat 

scillator. No. 3 

HOW TO BUILD A 4 -BAND 3 -TUBE SUPERHET. 
A 3 -tube receiver giving 4 -tube results. (tack and panel 
type construction U employed. It has a regenerative 
second detector No. 4 

HOW TO MAKE A FIXED -BAND 8 -TUBE SUPERHET. 
This short -wave "fan" receiver tunes over s wide band 
of frequencies without coil switching or changing. It's 
a real performer. It operates directly from 110 V. A.C. 
and has band - spread Ne. 5 

HOW TO BUILD A 5 -TUBE SUPERHET FOR FAN 
AND HAM. A sure-fire receiver for all short-wave en- 
thusiasts. It uses plug -lo coils and iron core I.F. 
transformers which assure plenty of gain No. 6 

HOW TO MAKE A TWIN- PENTODE RECEIVER. 
This receiver. especially designed for the beginner, em- 
ploys but one e dual purpose tube which gives results 
equivalent toa 2 -tube receiver. It is for 2 -volt battery 
operation with headphones Ms. 7 

HOW TO BUILD AN EFFECTIVE SHORT WAVE 
PRESELECTOR. A signabooster that will greatly im- 
plove reception on any short -wave super. It employs two 
SKI tubes In parallel in highly efficient circuit in 
which both input and output are tuned No. 8 

HOW TO BUILD A REGENERATIVE 2- TUBER This 
unusual receiver has the tickler coil in the screen grid 
circuit of the detector. The receiver tunes from 9 -270 
meters, band -spread is included; metal or glass tubes 
may be employed No. 9 

HOW TO MAKE THE S.W.6.T. COMMUNICATIONS 
RECEIVER. An unusually fine receiver for the critical 
Ham and Fan. incorporating many exceptional features. 
Regeneration is employed in the first detector stage 
which makes use of an acorn tube. The receiver also 
Incorporates noise -control circuit. variable selectivity 
control and tuning meter No. 10 

HOW TO MAKE A BANDSWITCHING 2 -VOLT RE- 
CEIVER. This tins receiver for battery operation em- 
ploys a band -switching arrangement. enabling the build- 
er to tune from 16 -550 meters by flipping a switch. No. I I 

HOW TO BUILT THE MULTI -BAND 2 RECEIVER. 
A receiver for the short-wave beginner. It has a re- 
markable tuning range of 2% -270 meters with band - 

spread on all bands Plug -in coils are used and complete 
data for an A.C. power supply is given No. 12 

NOW TO MAKE THE VS -5 METAL TUBE SUPER - 
HET. This complete ell -wale receiver boasts. among 
other things, variable selectivity. metal tubes. AVC and 
band - spread. The tuning range is from 17 -550 
meters. Ns. 13 
HOW TO BUILD A BEGINNERS 2 -TUBE SUPER. A 
simplified superhet using 2 volt battery tubes which is 
lust the thing for the beginner. tt employs plug In 
coils which cover a tuning range from 15200 
meters. No. 14 

HOW TO MAKE A T.R.F. -3 FAN RECEIVER. This is 
an all-around receiver employing 2 volt tubes. A T.U.F. 
stage ahead of the regenerative detector Insures good 
selectivity and sensitivity. Band- spread is provided by 
a two -speed dial No. 15 

HOW TO BUILD THE FORTY -NINER -A RECEIVER 
FOR LEAN PURSES. This novel receiver features 
spare-charge detector nd 

r 
entires only 12 volts of B 

battery. It unes 2.49 tubes whirh may he operated from 
an- 2 volt A battery No. 16 

HOW TO MAKE A REAL 5 -METER SUPERHET. This 
carefully designed receiver for ultra -short wate recep- 
tion employs a straightforward circuit. Careful place- 
ment and high quality parts insure fine results No. 17 

HOW TO BUILD THE 2 -VOLT SUPER DX -4. This 
superhet. though small in size is big in performance. 
Using battery type tubes. it features continuous band - 
spread. and automatic volume control. which may be cut 
in or out as desired No. 18 

HOW TO MAKE THE ULTRA -HIGH FREQUENCY 
WIZARD -5. This is a first -class 5 -meter uper- regenera 
tive receiver. using acorn tubes in the R.F. and detector 
stages. The other tubes are of the metal type. The use 
of the acorn tubes insures exceptionally fine results. No. 19 

HOW TO BUILD A HIGH -GAIN METAL -TUBE RE 
CEIVER. This little receiver is a real performer. tuning 
from 10 -200 meters. Continuous band- spread is pro- 
vided. No. 20 

HOW TO BUILD THE WORLD-WIDE 10 -METER 
CONVERTER. Many enthusiastic reports have been re- 
ceived from the builders of this unit. which may be 
attached to your present receiver for picking up 10 meter' 
signals from all parts of the world. Only 2 -tubes are 
used. No. 21 

HOW TO BUILD A DE LUXE 3- TUBER. This is the 
receiver for the Ham or Fan who wants a really high 
class receiver of simple design. It employs an unusual 
band -spreading dial. The 

c 
ircuit. employing metal 

tubes. has s stage of T.R.F. followed by s regenerative 
detector and a auge of audio NO 22 

HOW TO BUILD THE OCTODE METAL TUBE3. 
This receiver is capable of excellent performance on 
the short waves. It requires only one plug-in coil for 
e.. h band as a stage of untuned B.F. precedes the 

vector. It also has an A.F. stage for boosting the 
volume to comfortable headphone level No. 23 

HOW TO MAKE THE 3 -IN -1 REFLEX SET. A 2 -tuber 
giving 4 -tube performance is this receiver which does 
its work with a minimum of tubes. A 6F7 is used as a 
combined R.F. amplifier. detector and first audio stage: 
a 6125 is used as second audio stage No. 24 

HOW TO BUILD THE 100 WATT ORM DODGER - 
A COMPACT 5.SIETER TRANSMITTER. This SLO.P.A. 
rig puts out a hefty signal and by use of a calibrated 
vernier oscillator control will overcome the OHM problem 
on 5 meters No. 25 

HOW TO BUILD A DE LUXE 5 -METER MOBILE 
STATION. A really fine M.O.P.A. mobile transmitter 
which will work real DX on portable location. It em- 

lise metal tubes No. 26 

HOW TO BUILD THE H -G -M MEDIUM POWER 
TRANSMITTER. A crystal control set with an output 
of 90 watts. Band-switching is employed for operation 
on the 80. 40. 20 and 10 meter Ham bands. It gave 
excellent results under test No. 27 

HOW TO MAKE THE 806 ALL -BAND TRANSMITTER. 
An unusual l transmitter delivering 400 watts output 

from an 806s final amplifier. A crystal Den -tet oscillator 
used, is followed by a driver stage. Real DX has been 

worked on l0, 20. 40 and 80 meters with this smooth 
working lob No. 28 

HOW TO BUILD A 125-WATT MODULATOR USING 
35T's. This is an ideal unit for the amateur and will 
modulate any transmitter with a power input up to 
about 400 watts. A total of 10 tubes are toed including 
the power supply unir No. 29 

HOW TO BUILD THE C0.11 150 WATT TRANS- 
MITTER. An unusual crystal oscillator. multiplier with 
but one tuned circuit. It uses a pair of RK37's in 
parallel with RK39 driver. The crystal oscillator 
circuit uses a 01.6 No. 30 

A LONG -LINES TRANSMITTER FOR 1 -METER 
TRANSM'SSION. AND A COMPANION RECEIVER. 
.t really special job for the seriously minded experi' 

enter This outfit permits short distance contacts in 
this interestin_ hand No. 31 

RADIO & TELEVISION, 99 Hudson Street, New York, N. Y. 
Gentlemen: Enclosed you will find my remittance of $2.50 for 

aa 

11 

enter my subscription to RADIO AND TELEVISION for One Yeari 
issues). Send me promptly. absolutely FREE. and POSTPAID. the 13 
publications I have circled at the right. (CANADA AND FOREIGN 03.15.1 

D NEW SUBSCRIBER S EXTEND PRESENT SUBSCRIPTION 

Name 

Address 

City State ..... ..R&T.5 -39 
Send remittance by check or money order Register letter if' you send 

cash or unused U. S. Postage Stamps. 
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1 2 3 4 5 
6 7 8 9 10 

11 12 13 14 15 
16 17 18 19 20 
21 22 23 24 25 
26 27 28 29 30 
31 32 33 34 35 
36 37 38 39 40 
41 42 43 44 45 
46 47 48 49 50 

7 

HOW TO BUILD A 200 WATT )(RITTER WITH 
PEN TET EXCITER. This transmitter will really go to 
town. The use f the Yen Tet crystal oscillator and 
frequency multiplier circuit eliminates many head- 
aches front cracked crystals No. 32 
HOW TO BUILD A 10 AND 20 METER TRANS- 
MITTER. A 200 watt transmitter which worked world- 
wide DX on test. Although compact. it is highly 
efficient in the 10 and 20 meter bands. Five tubes are 
used. No. 33 
HOW TO MAKE THE WIZARD I -TUBE 50WATT 
TRANSMITTER. An amateur. crystal- controlled c.w. 
transmitter using the RK20 screen grid pentode. In tests. 
it compares with 250 waiters No. 34 

HOW TO MAKE THE "OSCILLODYNE" 1 TUBE 
WONDER SET. One of the most sensitive short -ware 
sets designed. employing a really new circuit for the 
first time flattery operated No. 35 

HOW TO MAKE THE "19" TWINPLEX (ONE TUBE 
PERFORMS AS TWO) RECEIVER. One of the most 
sensitive 1 -tube sets ever designed and very popular. 

No. 38 
HOW TO MAKE THE IMPROVED 3 -TUBE DOERLE 
SET FOR BATTERY OPERATION. One of the finest of 
the Doerle series. by the famous short -wave inventor. 

No. 37 
HOW TO MAKE THE "GO-GET-TM 2" RECEIVER 
FOR THE BEGINNER. This unusual 2 -tube circuit 
gives 3 tube results. Battery operated. Excellent for 

HOW TO MAKE THE 1TUBE ALL -ELECTRIC OSC1L- 
LODYN E. This is the famous electrified short -wave re. 

andeEasy to build for little money. Operates on A.C. . D.0 Ns. 39 
HOW TO MAKE THE 2 TO 5 METER TWO -TUBE 
LOUDSPEAKER SET. This receiver may be used with 
batteries or with an A.C. power park. Parka a big 
wallop. No. 40 

HOW TO MAKE THE 3 -TUBE BATTERY SHORT- 
WAVE RECEIVER. This receiver was a prise winner in 
SHORT WAVE CRAFT. M unusual short-wave receiver. 
easy to build No. 41 

THE BRIEF -CASE SHORT -WAVE RECEIVER AND 
HOW TO BUILD IT. So small that the entire set. bat- 
teries, head set. aerial and everything. goes into a brief- 
case. Stations from Europe are often received. By Hugo 
Gernsback and Clifford E. Denton NO. 42 

HOW TO BUILD THE POCKET SHORT-WAVE RE- 
CEIVER. One of the smallest. pocket -site. battery r 
ceivera ever designed by Hugo Gernsback and Clifford 
E. Denton. A marvelous set that brings is European 
stations. No. 43 
HOW TO BUILD THE CIGAR -BOX ITUBE "CATCH 
ALL" RECEIVER. An effective short -wave battery set 
which tits into a small cigar boa. insuring high portability 
yet gret efficiency No. 44 
HOW TO BUILD THE "DUALWAVE" SHORT -WAVE 
BATTERY RECEIVER. With this set. you can hear both 
ends of radiophone talk, on one set of phones. In 
other words. you can listen to a ship at sea and the 
land station communicating with it. simultaneously. by 
means of this double receiver No. 45 
HOW TO BUILD THE I -TUBE "53" TWINPLEX RE 
CEIVER. The twinplex, although it has only one tube. 
works as if it had two. Marvelous in efficiency. Uses 
either batteries or A.C. power pack for "B" supply. 

No. 46 
HOW TO BUILD THE PORTABLE MINIDYNE SHORT- 
WAVE BATTERY SET. Uses no aerial, no ground The 
total weight is 3% lbs. and measures 556 Inches. Self - 

contained batteries, tube, condensers. and loop Highly 
sensitive circuit Ne. 47 
HOW TO BUILD THE HAM -BAND "PEE -WEE" 2- 
TUBER. A dandy receiver with high efficiency and band - 

spread tuning. Works a loudspeaker. yet the entire re- 
ceiver is no larger than your hand. Works with either 
batteries or A.C. power pack No. 48 
HOW TO BUILD THE DUO -AMPLIDYNE. The ideal 
1 -tube set for the beginner. Ore of the finest 1 -tube 
sets; it really gives 2 -tube performance. Stade for bat- 
tery operation. With only ten -foot antenna brings in 
the good European oration, No. 49 
HOW TO BUILD THE "MONO -COIL 2 ". No more 
"plug i coils. This set eliminates bothersome coils 
and is made to cover short-wave bands. Works with 
either batteries or A.C. power pack No. SO 

RADIO & TELEVISION 
99 HUDSON STREET 

NEW YORK, N. Y. 

Please say you saw it in RADIO & TELEVISION RADIO & TELEVISION 
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I; Astonish 
t YOUR FRIENDS! 

Pass 

500,000 Vts. 

Thru the 

Body! 

Light 

Lamps, etc. 

DA TAYRINTS 
SHOW YOU HOW ! 

20c Each in Order for 10 
TESLA- OU'DIN HI -FREQ. COILS 

Dal a and Drawings nla>'I 
30 Sp'k Tesla -Uudin Coll 40e 

I1 K.W. Esc. 'IT!. Data. Included FREE!) 
0" RD'k Tesla-Oudin toll 40e 

(Ls K.W. Exc. Trf. Data included FREE:) 
3' Sp'k °Odin; 110 Vt. "Kick toll" type 40e 
3' Sp'k Tesla Works on Ford Sp'k Coil 40e 
1' Sp'k Violats Hi- Fred. Coil 40e 

FREE with order for $1.00 or more -"20 Tricks 's I 

Ill- Fred. Colts'' (40e separate) 

Television Hook -ups "Sight & Sound" .. 40c 
20 ELECTRIC PARTI 
AND LODGE TRICKS! 

Loads of Fun! 
How to Shock 'em 40e 
Order with other prints; see 
special price below and sate. 

Solenoid & Magnet Data -Get Our List! 

20 Telephone Hook -ups -Build Your Own .. 40c 
RADIO CONTROL 

FOR MODEL BOATS. 
PLANES, ETC. 

Circuit data 40e 

S -W DIATHERMY 
(Artificial Fever) 

Dataprint giving Constructional 
data for Small. Slrlillltll and 
Large size App. (All 3)...40e 

Induction PIPE & 
ORE LOCATOR 

Construction Data 40e 

You NEED these DATAPRINTS ! ! 

40c Each. 
20 Telephone Hook -ups. Rewinding Armatures. 
100 Mechanical Movements. Einthoven String Galvan 
20 Motor Hook -ups. omelet-. 
20 Simple Bell Circuits. Resistance Measuring 
Welding Transformer, Bridge. 

2 K.W. 
Special Prices: 4 prints $1.00: 10 for $2.00; 

40c each, single orders. 

The DATAPRINT Co. 
Leek Box 322A RAMSEY. N. J. 

LAST CALL! 
STOPPANI COMPASS 

Out of 000 had I la Illy. only a few' 
v ilable. rr Se are e nut king advamage 

are now 
ondition by boosting 

the price. 
itt tttttwni Com- 

pass 
mm 

R 

recent ads rtiwernei t% at 
54.5Ú. 
A Precision Instrument 
made In Belgium. l'or- 

hased by the U. 8. 
Government at re 
than 330.00 each. 
Ideal for 110010 tx- 
nerimcnters Labora- 
tory, also may y be 
used G.alva- 

meter for -letero 
Ing electric crrents 
In radio circuits. Rnlry 
Jeweled. solid hennze. 
.^ niches s, ware fined 
I 

niches 
hardwood ease 

Also used by hunters 
and surveyors. 

Our price epr paid $4.50 

Send for catalog containing full descriptions of these 
.Ind many ulhl r interesting items. 

GOLD SHIELD PRODUCTS 
O. el. EL-5-'1 350 Greenwich St. New York 

fc' Mile 1939 

The 'Bauer" T -R -F Four 
(Continued front page 51) 

When this coil is used as L2 (in the dia- 
gram) : l'RI =link coil; SEC =R.F. plate 
coil. 

When this coil is used as L3 (in the dia- 
gram) : Pk1 =link coil ; SEC = detector 
grid coil. 

The amount of coupling indicated on the 
drawing is approximately correct for the 
link circuit. Antenna coils usually have 
closer coupling, so when using commercial 
antenna coils in this receiver, the primary 
coupling will have to be reduced on those 
coils used as L2 and L3, as already ex- 
plained in the text. 

The reason that this reduction in 
coupling is necessary is because in L2 and 
1-3 we no longer are coupling an aperiodic 
(antenna) circuit to a tuned circuit, but 
are actually coupling two tune(! circuits 
(i.e., 1.2 and L3). 

We are all familiar with the use of link 
coupling in transmitters. It so happens that 
properly adjusted link coupling in receivers 
is just as efficient, although physical ex- 
amination of the coils makes one wonder 
how the diminutive link coil is capable of 
transferring the energy so completely. Well, 
the point is that it does and in some cases it 
may be necessary to decrease the coupling 
even more than indicated in the drawing. 
The experimenter can readily determine the 
proper amount of coupling. The disappear- 
ance of "double spots" on the dial. as ex- 
plained in the text, is the best check. 

SHORT-WAVE COIL DATA (TENTATIVE) 
LI AND L2 L3 AND L4 L5 

1.5001sC- 4.60011044TURNS Ns220CC 3TURN LINK 5T 

30001G-1lbOCKC 15TURN5 Nt 22 Etc C 
SpACEO DIA OF WIRE 

j TURN LINK 3T 

BaODNC :TOOOhI: 6TURN5 Ne22 D C C 
SPACED TO COVER C 'TURN LINK 2T 

THESE SPECIFICATIONS 365 MMF TUNING 
ON ¡'A DIAMETER 
WINCING$ 

G R I D 
OFOSINDII 

ARE FOR U5E WITH STANOAF[' 
CONDENSER. COILS ARE WOUND 
RIBBED FORMS. WITH THE 

ARRANGED AS SHOWN: 

EE 

NG.END GROUND OR Be ENO 
I 

1 

P! f!1 

It1 
111!!<i 

LINK TURN 1L,3 

-1 IIIIIIIII.. 
V 6K7 TO 

JJ `1 DETECTOR 
L2 

ON -_ - 13 RKÉIVER 
lL4 IS 

- AROUND 
MTECTDa 
vela 

MI GROUND 

RECEIVER 

25ÓV 
TO USE THE FRONT END OF THE RECEIS ER AS A 

SUPER PRE-SELECTOR. GIERELS CONNECT ONE 
SIDE OF L3 TO THE ANTENNA POST OF THE 

SIDE OF L3 TO SUPER 
E CHASSIS OF THE T_UPE SUPER 

THE ANTENNA PRIMARY OF THE SUPER THEN 
BECOMES A LINK COIL AND IT MAY BE 
NECESSARY TO REDUCE COUPLING FOR 
5AT15FACTORV OPERATION. 

Hook -up and coil data for use as S -W 
converter. 

"The Radio Beginner 
ff 

trill continue 
next month- SuB,IECT: 

"How the Superheterodyne 
Works" 

Please say you saw it in RADIO 8 TELEVISION 

Ott 
A New 

A.C.---D.C. 
Pocket 

Volt -Ohm- 
Milliammeter 

with Ranges 
to 5000 Volts 

Self -Con- 
tained. 

$14.50 
Net Price 

Model 668 -- uses 
as 666-t1 

Iteadls to W 
;I.1ts .1 tong ohms 
is eit 
Price $14.00 

MODEL 

666-H 

7/I/iff1rrnaf. dff 

Now, a new Triplett AC 
and DC Pocket Volt -Ohm- 
Milliammeter that will han- 
dle voltages to 5000 volts 
without external multi- 
pliers. It will check the 
high voltages and circuity 
of transmitters und re- 
ceivers -just the instru- 
ment for amateur use. 
Ranges: AC -DC Voltage at 

Thermo Ammeters 1000 Ohms per volt 0-10 - 
1'1l,'es 'Irall) 50- 250- 1000 -5000; DC Milli - 'h." For a wore amperes 0- 10-100 -500: Re- efficient antennae 

In r sistanee 0 -30( shunt type 
Triplett Thermo- 10 ohm reading at center 
Ammeters at your scale; 0- 250.000 series type, 
parts jobber. 3700 ohms at center scale. 

WRITE FOR CATALOG! 
THE TRIPLETT ELECTRICAL INSTRUMENT CO. 

Section 285 Harmon Ave.. Bluffton, Ohio 

ALL METAL UTILITY CABINETS 
NOW READY FOR DELIVERY 

Indispensable for keeping under lock and key all 
VALUABLE parts including your OSL or SWL 

cards. Top drawer has 10 

compartments for small 
parts. In the 6 and 8 drawer 
cabinets. the two lower ones 
are made into one unit to 
hold tubes, crystals, meters. 
pick-ups. camera lenses. 

films, micrometers. 
slide rules, etc. In the 
smaller compartments 
you can keep resistors, 
condensers. bolts. nuts, 
washers. etc.. from be- 
ing "borrowed ". 

Height Depth Width Litt 
f drawers 9" SI.' 6' 3.50 
N drawers 11's' si.' 0" 4.50 
Bar oith lock and key .50 
Finished in olinkle, Nile green. 
Amateur' Discount. 40%. Write for complete catalog. 
Ask your dealer to show you a Sample. If he has 

.end your order direct. 

KORROL RADIO PRODUCTS CO. 
350 Greenwich St.. Dept. 539, N. `Sods Cdy 

IIALLICRAFTEIiS 
New S -19 -II 

SKY BUDDY 
The new SKY BU DDY has sensitivity. image 
ratio, signal -to -noise ratio and fine all -around 
performance. It has all essential controls for 
communications reception, built -in speaker and 
rovers from 44 mc. to 545 kc. Latest design and 
following features -6 tubes. 4 bands. covers 10- 
meter band. Electrical band spread. Separate 
band spread dial. B.F.O.. Pitch control. Send- 
receive switch. Band switch. Phone jack and 
AVC switch. 

Amateur price $29.50 net complete 

CMFRADIO 
963 LIBERTY AVE. 30 TWELFTH ST. 
PITTSBURGH, PA. WHEELING. W. VA. - Established 191:1 
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PRICED FOR CLEARANCE 
Rockbottom Prices on Overstocked New and Rebuilt Merchandise 

When prices are low we buy! They're low now -LOWER THAN THEY EVER WILL BE- 
hence this sale. Most of the merchandise is new -never used; some of it reconditioned. 
100% satisfaction on each transaction or your money refunded. 
ORDER FROM THIS PAGE. Use the convenient coupon below. Be sure to include sufficient 
extra remittance for parcel post charges, else the order will be shipped express, charge. 
collect. Any excess will be refunded. C.O.D. shipments require a 20% deposit. If full 
remittance accompanies order deduct 2% discount. Send money order -certified check - 
new U. S. stamps. No C.O.D. to foreign countries. 

ORDER TODAY QUANTITIES LIMITED QUICK SHIPMENTS ASSURED 

VARIABLE SPEED UNIVERSAL MOTOR 
FOR 110 VOLTS. A.C. OR D.C. 
Dict,phone machines by American Gram- 

ophone 
nt condition. Stec) l 

lever control permits ri- 
able speeds up to 3000 

f.p.m.. 
V. haft extends 

rom both iddyes of motor. 
Memeuoe 

7 a 3,. a" diem. ll. She. Wt. 0a, 
Ihs. 

Made for 

Yount Priera $2,55 

SPERRY GYROSCOPE LIQUID COMPASS 
Made for V.S. Signal Corps; sensb 
live and accurate. Quick readings 
easily made cfrom top: accurate read- 
ings of graduation. through Inoue. 

in- 
strument. Complete 

lens on 
level 

of 
and russet leather carrying case. E: 
Calteor boats, y 

;co t, omP- 
wire around it case 

few 
es it usable around its 

Sap. Wt. 
usable 

lbs. ea 

Ir 

ITEM NO. 12 
Your Price $1.85 

ADJUSTABLE ANGLE VISE 
This tool regularly sells 

for use uwhen drilling. handy 

I 
cuttirnggand fitting at 

milling. 
toug1r 

angles where Jigs woutd 
ordinarily he used hut 
not available. its 2,.4" jaws 
a 00' angle.dHas sturdyte 

to 

1 slots for bolting to machine 

steel handle. 
Strong with 

chin.. Jaws 
accurately L ved 

for holding round objerh. 
Measures 8" long. Ship. 
Wt. 12 lbs. 

ITEM Ne. 43 
Your Price 

POWER JIG SAW 
A trouble-proof powerful 

tool with selt.contahted tower 
unit. Cute 7200 strokes per 
minute. leaving smooth edges. 
An Ideal for wood 
crafters. model 'maakers, handy. 

tabletc. Has 10 square 
e 

on 
gray iron frame 

tvibration. 
Arm blade adë depth 

3r '. Designed for 1910120 

19,/... Adjustable guide and 

fstroke. 
Sold complete with S 

ft approved b d plug. 
ready to use. Ship. Wt. 12 lbs. 
ITEM NO. 45 
Your Pries 

$5.61 

NEW FUEL PUMPS 
Brown 
Brand new; never 

Dumbeen 

used. Can be used for 
other fuels. 

kerosene. g and 

l.Ur. Takeo standard thread 
" Input and output pipes. 
a We, 

2 34 : shaft. / adiiem. 
mall. Shp Wt. d,g Ilia. 

ITEM NO. 24 $4.45 Your Pries ... $ 

STURDY 8" BENCH 

For use In oork . 

shops. shipping rooms, 
repair shops. etc. Ea- 

a t will 
tremendous time 

and labor saver. 12 x 
H ins. table with 
4:. tilt. 60. calibrated 
protractor and adjus- 
table rip fence. Saw 
blade is adjustable uD 
or down and has auto- 
matic drop guard. 
Weighs 37 lbs, Sold 
Wt. 42 lbs. 

ITEM No. 42 
Your Price 

SAW 

without blade and motor. Ship. 

$11.65 

1/15 HP AC MOTOR 
Isere indeed is a real bar- 

gain in a small quiet power- 
ful motor hick every exper- 
imenter and home workshop 
owner will be pleased to 
own. Develops 1/75 HI' at 
3000 RPM. The entire motor 
is only 3% inches in diam- 
eter. 7/82 shaft. Inductor 
type motor with shaded pole 
for self tarring. Speed can 
be varied with suitable rheo- 
stat. Complete with card. 
plug and base, but less 
pulley. For use on 110 V. 60 
eyrie AC line. Ship. Wt. 
8 lbs. 

$9.96 

COMPLETE ELECTRIC SPRAYER OUTFIT 

ITEM NO. 46 
Kit leis motor. but with gun 
Your Price 
ITEM NO. 47 
The completo kit Including 'á 11P motor $14,53 
Your Price 

Consists of sturdy. 
(presser 110 V. tá 

III', 1750 RPM Motor. 
10 ft. hose. efficient 
spraying gun and all 
necessary mounting se- 
mrssories. Costs only 2 

ots per hour to oper- 
ate. Delivers considera- 
ble air pressure. Posi- 
tively will not pump oil. 
Few working parts to 
near. Sprays practically 
anything. Ship. \t't 40 
Ms. 

$6.36 

ITEM NO. 44 $1.75 Your Price 

20,000 RPM HAND GRINDER 

e 5O'e on a tough 
little hand grinder that 
is extremely useful to 
radio servicemen,esperi- 

1 e caters. 
Jewelers. 
dental me- 
chanics, etc. 
1) erel o Da 
2 0, 0 0 0 
RPM. Fits 
solidly In 
the palm 
of the hand. 
Operates on 
110 V. AC 

aor DC, 25 or 60 cycles. Its features are: high torque. 
ilhas bearings. sturdy thrust. cad running. handy 

switch, collet chuck. for Ye" and 3/32" heels. linger 
support for precision work. Its high speed adapts it to 
all types of jobs including coarse and delirate work. 
slip. Wt. 6 lbs. 

ITEM NO. 48 
Your Price $7.62 

WE HAVE NO CATALOG. ORDER DIRECT FROM THIS PAGE. 

HUDSON SPECIALTIES 40 -T West B'way N.Y.C. 
IT'S EASY TO ORDER -CLIP COUPON -MAIL NOW 

HUDSON SPECIALTIES CO., 40-T West Broadway, New York. N. Y. RT -539 
I hare circled below the numbers of the items I'm ordering. My full remittance of 3 (include shipping 

charge.) 1. enclosed. 
OR my deposit of I is enclosed (20% required). ship order C.O.D. for balsam. New U.B. stamps. 

cheek or money order accepted.) 

circle Item No. wanted: II 12 24 42 43 44 45 46 47 48 

Name Address 

City State 
Send remittance by cheek stamps or money order; register letter if you send ash or SUMPS 
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Let's Listen In with 
Joe Miller 

(I. iHIi+:url! jn'ur ^a, /, 23) 

HAMSTARDUST 
Writing during middle of A.R.R.L. Contest. 

we are still awaiting the Spring "opening" of 
hands. but at present in vain. But much better 
things are in store, so let's see what we can hear. 
listed here. and then pray that a few of these 
luscious calls fall prey to our straining ears! 

ASIA 
This is the continent we all want to hear in 

particular, no guess work there! 
We will mention DX reported for each country, 

then list others on 20 fone also operating in that 
particular land. 

BURMA 
XZ2EX, 14060. by Mario Bruscia, \ \-2, FB 

DX OM, at 9:40 a.m.! Others on fono are XZ2DY, 
14100, 210. 375; XZ2DX, 14040; XZ2PB. 14040; 
and 2DY also reported on 332, using 100 watts 
(ID.A: A.T.). 

FRENCH INDIA 
FN1C, Chandernagore, a district within the city 

of Calcutta. brat under French rule, is reported on 
a number of frequencies, from 14075, 14150, 14210 
and again to 14040! This would count a separate 
country. 

JAVA 
PKIRT, 14030; PK2AY, 14020; PK2WL, 

14130; PK3WI, 14040. and PK4KS, 14320. all by 
Rog Legge. W8, I.D.A. Ama- touring Editor. who's 
doing a FB job on A.T., and DX, too. PK3WI 
and 4KS also here. Others are: P,ICIVY. 14270, 
060. 100; PKIDB, 14300; PK1RL, 14030. 280; 
PKIBX, 14260; PKtZZ. 14280, 320; PKIVM, 
14100; PKISK, 14070; PK2RN, 14320; PK2JN, 
14320; PK2DF, 14040; PK3AA, 14300. 360. In 
Sumatra are: PK4jD, 14100, reported by Ian 
Jamieson, G; PK4\ R. 14375. 

CHINA 
XU3AA, 14075. reported by Carl Weber, W2 

(I.D.A.) at 10:45 a.m. XU8RB, soon to be on 
with 500 -600 watts. has his license again, FB 
news for "Reg." and will be on 14084 and 14212 
(I.D.A.). Other Chinese are XU6TL, 14050, 
120; XU8MC, 14000, 090; XU8ET, 14050; 
XU8HW, 14080; XU9CS. 14280; XU2HL, 14035; 
XU8RL, 14310; XL'SJR, 14130; XU8MT. 
14030, 135. 

JAPAN 
J7CB, J8CB. J2M1 are reported by Max 

Fisher, N'6. but no frequencies. J8 is Korea. a 
new country, and now called Chosen by the 
Japanese. Heard by Max near midnight. E.S.T. 
Other Japs are: 12111K. 14080; J2LL, 14010; 
J2KJ, 14260; J2K , 14400; J2QI, 14250; J2CR, 
14035; JSCC, 14400. 280. And in Korea, J8CA, 
14260; J8CG, near 14400. 

PHILIPPINES 
KAIFH. 14130. EMPI. 14140, reported by 

Rog Legge. Other KA's heard here are KAIFH, 
KAILB, KALME, KAICS. all on low end of the 
American fone band, vicinity of 14150. and 
KALME. also around 14780. Other KA's are: 
K:\1MG, 14280, 140; KAIJZ, 14300; KAIBH, 
14140; KAICW, 14270; KAIAP, 14300; KA3BW, 
14176; KA7EF. 14120. 150. 290. Ian Jamieson 
reports KAIME, KAIPI and KAIFH. 

INDIA 
VU2FU. 14200. by OM Ian. Others are: 

VU2BG, 14140; VC72CQ. 14140; VU2DR. 14120; 
\'U2LL, 14370, 340; `U2FU. 14240; VU2JK, 
14030; VU2FQ, 14060, 190. VU2FQ QSL'd to 
Murray Buitekant. W2, for reception at 3 p.m., on 
14190. in midst of American fone band! How do 
!ou do it, Murr? 

STRAITS SETTLEMENTS 
\'S1AB, 14250; VSIAF, 14070. are on fone 

in Singapore. 

FED. MALAY STATES 
VS2AE, 14100. 320. 370; VS2AR, 14040. 310, 

370 are on fone. 

HONG KONG 
VS6AF, 14300; VS6. \11, 14080, are on fone. 

CEYLON 
VS7GJ, 14060; VS7RF. 14336; VS7JW, 14350; 

VS7RP, 14255. are on fone. 

PALESTINE 
ZC6EC. 14300; ZC6AP, 14210; ZC6AC. 

14250, are reported on fore, but unlicensed, under 
cover. 
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t DIABLE 
d Induc- 

,r self -starting, 110 25 to 60 cycle, A.C. With 

1.01.o 
trot- Plug and r std. Speed range from 5 to 200 

Can be installed in plate of old- fashioned, hand - 
i ding speed motor. Also ideal for display turn table. 

std a hundred other uses. These General Elect rie Motors 
are brand new, in original factory cartons. $ , .95 G. E. Electric Phonograph motor as de- 
.cribed 

Sb,ppinq Wr ... -[2 tbs. 

MICROPHONE and RECEIVER 

Bntasr ',tau 

fl CAPS NERO 
SET , 

25 r 
A mf 

bS'r ATEATE() E 
OLE 

Two DDRCU,T 
JACK yC. 

THIS SIicrophone and telrldr.nr braiser ,m;:lr s hull: 
especially for the l' S. Navy ail ai ion 

The Holtzer -Cabot Electric Company constructed the 
outfit to (lotenitllelut sperltirat lolls. 

The outfit consists M low-impedance carbon micro- 
phone itransmitterl, securely fastened to a metal breast- 
plate, and a set of heavy- duty. ion-impedance earphones. 
A specially constructed switch on the bark of the breast- 
plate controls the microphone circuit. The earplmnes are 
U.S.N. Utah type, attached to adjustable headband. 
Twenty-eight fer-[ of %cry heavy weather and waterproof 
conductor cable is furnished. Current of not more than 10 
volts should be used. A storage battery is the nto.t satis- 
factory current s rppi!'. $ .s I.. S. Navy Airplane -type \rierophone and 
Receiver as described 

Shipping Weight -9 lbs. 

We will forward Shipments by Express Collect 
if sufficient postage is not included. 

WELLWORTH TRADING COMPANY 
560 W. Washington Blvd., Dept- RT -5311. Chicago, [IL 

Just Published . . . a NEW 
RADIO AND ELECTRONIC 
DICTIONARY Containing 
3,800 Definitions 

RADIO 

ELECTRONIC 

DICTIONARY 

Zits RADIO AND ELEC- . TRONIC DICTIONARY. nt te by I'nrnld P- 
Ì.v, r' 

words 
aus 

used 
e 1 

elnt t 

Mg 

da en oo- 
f 
, 

electronics r. they closely 
allicA fiouls. It includes 
lime 
transmission.used o ri i dl pic- 
tures, television. public ad. 
dress, aviation radio, navi- 
gation and industrial 
trot. oto- electrlrl photo- 
cell application, tettebRong- 
rulmny, 

etc. This dictionary 
Its learning every rrery 

ramressinn whether. you hear 
it ,. rend It. Al,h:rl,e, irnlly 
550 

or 
for quick reference. illustrations augment 

definitions In the text. 
The book is recommended 
for students. instntrtors, en. 
gingers, ex- 
perimenters, salesmen 

exi 
oci- 

ad 
en e wnh nny,liea.y 

aESIA' 
BOOK OF ITS KIND -HANDY -EASY TO USE -AND TIMELY. 
The RADIO and ELECTRONIC DICTIONARY Is new- authentic and ,Anted in single moo of 30,1 panes. rise Cr x U Inures. The 

n 

A 
i -hs pounds, 1 hound In durable cloth. SHIRRED NYWHERE $ 50 IN a I. S. A. POSTPAID . . Price 

Mail remittance by check or money order to 
RADIO PUBLICATIONS 

99 HUDSON STREET NEW YORK. N. Y. 

a111M1".. 
Magazine Binders 
Sturdily built and CO, 

r d 
1 

ith black remi- 
t-01d. . lias two . t alnped 
metal ends with 12 
spring wire separators. 
Magazines can be In- 
serted and removed in 
a jiffy. No fuss-no 
lot! I11ne -no labor. 

ru 1. l "x91rs ". with 2 -Inch hark for $1.00 Ita,lln -Cran. I IIn News. tir. - 

No. 2. 101¢"x7 r4 ". ait 3 -Inch hark for $i .00 OST, Radio, Popular 01 imnirs, qr. 
No. 3. f1.4 "x61¡ ", with 3 -Istrie bark for i 00 Reader's Digest. etc. - -. _ 

_ 
__ 

De Luxe ?lair's. Above Ires --- 31.50 P.P. Prepaid i O.S. nd Canada 
Send for catalog c wining full descriptions of many miter interesting items. 

GOLD SHIELD PRODUCTS 
Dept. RT -5 -9 350 Greenwich St. New York 

for May, 1939 

AFRICA 
MOZAMBIQUE 

CR7MD, 14400+, heard here at 12:25 a -m.. 
Lit faded out suddenly. 

MADEIRA 
CT3AN, 7.09 mc., on 40 -meter hand, heard 

at 1:25 a.m., recently. 

EGYPT 
SUIM \V, 14145; SUICR, 14055. SUIRD. 

14300; SUIRH, 14020. reported and heard here. 

TANGIERS 
EKIAF, 14020, 14135, new call prefix of 

CNIAF, heard by many. 

MADAGASCAR 
FBBAH. 14380, reported by many, with a 

usual R8 -9 signal. 

FRENCH MOROCCO 
CNBMT. 14080; CNSAI, 14110; CN8A\V, 

14030; CNBMI, 14030; C.48MB, 14030; CN8MV. 
14060. reported and heard here. CNSAC, 7.07 tac.. 
here at 2:15 a.m. 

South Africans still coming in, but dying off. 

EUROPE 
LITHUANIA 

LYIS, 14020; LY1KK. 14080. heard and re- 
ported. L't I BF. 14140. 

POLAND 
SPIMR, 14015, 3:40 p.m. here 

LUXEMBURG 
LXIT \V, 14050; LXIAV. 14060, 220: LXIGI, 

14100, by Ian Jamieson. 

JUGO_SLAVIA 
YU7VX, 14020; Yt-7Xt'. 14150, by Ian. 

SWITZERLAND 
HB9DB. 14060; HIi9S. 14170, 110. by Ian. 
Others by Ian are: OH8N\V, 14080. Finland: 

ZAICC, 14135, Albania; TF3C, 14060. Iceland. 
We regret leaving out 10 -meter DX. but will 

have a space reserved for it next month. Europe 
and Africa come in Fit nosy from 8 a.m. -2 p.m.. 
and Oceania.. occasionally on Asiatic, heard near 
6.7 

loat DX 
East Coast. 

all! 

Television and Ultra Short 
Wave Antennas 
(C : :inttcd front iusJr' .' 

casting System's television aerials mounted 
on the spire of the Chrysler Tower. New 
York City. The video antenna is 937 feet 
above the street, and the audio or voice 
antenna 965 feet above the street. There are 
sixteen dipoles in the complete antenna sys- 
tem, and the television transmitter is 
mounted in the tower, directly beneath the 
antennas. The transmitter is connected by 
means of a co -axial cable with large tele- 
vision studios located nearby, at Grand 
Central Terminal. 

Fig. 7 shows the U.S.W. antenna for 11.4 
meter (26,150 kc. or 26.1 mc.) broadcasts 
erected by station \V9NUP, owned by 
broadcast station KSTP. St. Paul and 
Minneapolis. (Power is 1000 watts.) 

The antenna system. shown in Fig. 7 is 
mounted on top of a 175 foot steel tower. 
A small platform, 4 feet by 4 feet, was 
constructed on tap of the tower to be used 
in the installation of the antenna, for tuning 
the antenna, and for use in the contemplated 
research on high frequency antenna design. 
The antenna is of three inch steel seamless 
tubing .3 ,:ave length long, of which ap- 
proximately I/J wave length is now being 
used as the actual radiator. It is mounted 
in a sleeve fastened to the steel tower so 
that the tube may be easily adjusted to any 
desired height of radiator up to % wave 
length. The antenna is fed by means of a 
concentric line which is coupled to the 
antenna by means of the condenser -slant 
wire method in the manner of the shunt 
feed method used in some broadcast instal- 
lations. This method was used due to its 
flexibility -it combines ease and accuracy 

(Continued on page 57) 
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COILS 
7 .., Ideal for con- 

/ J '1 -- j''- struction or re- 
]. placement use. 

Complete Line. 

I.F. Transform - 
i_$ 

err. 

Antenna, R.F., 
and Oscillator 
coils. 

Iron Core or 
Air Core Types 

Mica trimmed 
and permeabili- 

.V1 
r ty tuned types. 

,1 
r-, 

V2 Litz wire wound. 

-- . .. Special types 
, - for amateurs. 

-'._ Fully guaran- 
teed. 

Consolidated coils are made uni- 
form by rigid manufacturing con- 

trol plus prealigning and checking on 
special testing equipment. Each coil 
treated carefully with special com- 
pound to exclude moisture and assure 
permanency of original adjustment. 

See Them at Your Parts Jobber's Today! 

ONSOLJOATOO sR6 AND 

OR ÖJ.(6ITJO11t8 
528 S. PEORIA ST. CHICAGO, ILL. 

A PROFESSIONAL SLIDE RULE 
PRACTICAL, EDUCATIONAL. TIME SAVER 
Features: - ntMerall 

aai 
ntifnrrrhR . pp ly prig 1 Nostra cue OC Vpriman' ons 

ere rle Printed nil reverse side of la fur ready f- 
t teaching. 

convenience 
ac rule with a durable pocket carrying case for convenience and protection. 

1,7 wilts. 

li ', Si,1111Y011g__at4 
B 

c 1 r 9. ' ,1,440 41,,,A,tanul4Arnnalft ti 

o suuurntnn; ®' T s 

We offer ight'Inch. white wood. accurate slide 

hrule 
with A. U. C. D. C1 and K Scales. ua ...Page 

ook of Instructions, How to Use a Slide Rule. a 
fl -page Rook f 300 F.xamnles and Answers. a two- 

Pined Facsimile of the Declaration of Independence. 
suitable for framing. and an 8-page catalog illustrating 
and describing indoor genes and ,y ual items, 
all+ fiiVen Tri. atil,IBafórhere 

in the United 50e 
Mitnd for catalog containing full descriptions of these 
d many nether inteesting items. 

GOLD SHIELD PRODUCTS 
Dept. RT -5 -9 350 Greenwich St. New York 

UNIVERSAL 15MM. : "Streamliner" 
II ighrst quality sound pickup for p. 

riding and amateur. Crystal or ily 
hali is In any llnmedamr. )Indem In s design. hid. loop, ties tube. screw 

11 ping and 25 ti. cal li. Ill De Luse 
package. At your jnhbcr-s now. 

}I I UNIVERSAL MICROPHONE CO, LTD. 
424 Warren Lane, Inglewood, Calif. 

0 
p EVERYTHING IN INrtRADIO! 

ere 
"omens. 

1.ru,oh'o'don.nm. tip .ópl, 
syou.I....how 

..é, o out Yo.., 

e.t.a 

.. 
%r 

, b,. a 
which 4. . °ao er,.a, .,. e (a .r 

FOR` BIG NEW CATALOG 

,,,.....-.0"'s BURSTEIN- APPLEBEE CO. 
,012 -14 McGee St.. Kansas City, Mo 
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Getting Started in Amateur Radio 
(Continued from page 19) 

adapted to several frequencies and is easier 
to build and adjust. The feeder wires of the 
transmission line should be close to a multi- 
ple of a quarter wavelength. Differences in 
the exact length can be compensated for 
in the coupling and tuning arrangement. 
The two wires of the feed should be from 
3 to 12 inches apart and be held at that 
spacing by means of insulators spaced every 
foot or two along the length of the trans- 
mission line. 

The most popular type of Hertz antenna 
used by amateurs is the "Zepp" antenna, 
so- called because it was first used on Zep- 
pelin airships. This antenna consists of a 
horizontal wire of any desired number of 
half -wavelengths, computed by the method 
given above and a tuned feeder, one wire 
of which is connected to the aerial and the 
other is left floating. The feeder is an odd 
number of quarter wavelengths long. Series 
tuning- can be used with feeders having a 
length between % and 3- of a wavelength. 
For feeders shorter or longer than thèse 
limits, parallel or current feed is desirable. 

Since this type of aerial is particularly 
suited to the transmitter that was described 
in Part 2, some exact details will be given 
for making such an antenna and coupling 
arrangement. 

Figure 3 shows the makeup of the an- 
tenna. The length L is figured from the 
method given at the beginning of this 
article. The length of the feeders and the 
method of tuning the coupling coil is given 
in the chart below, for the wavebands coy- 

Bred by the X- mitter described in Part 2. 
Length 
of each 
wire F Waveband and Tuning Arrangement 
in feet 1750 Kc. 3500 Kc. 7000 Kc. 14000 Kc. 

120 Series Parallel Parallel Parallel 
90 Parallel Series Series Parallel 
60 Parallel Series Parallel Parallel 
30 Not ree- Parallel Series Parallel 

ommended 
In tuning the Zepp antenna with series 

tuning, the condensers should be turned to 
the maximum capacity position, while with 
parallel tuning the condenser should be at 
minimum capacity. After the transmitter 
has been tuned to the desired frequency, 
following the methods given in Part 2, the 
antenna coupling coil should be placed near 
the output tank coil in the transmitter and 
the series condensers tuned simultaneously 
until the radio -frequency ammeter shows 
maximum current and the plate current 
milliammeter in the X- mitter shows normal. 
current. 

The procedure with parallel tuning is the 
same as above, except that the condenser 
is set at minimum capacity and is increased 
for maximum indication in the R.F. ammeter. 
Only one meter is needed as it can be shifted 
from one line to the other. The readings on 
both lines should be the same. 

The coil for coupling the transmitter to 
the feeder line is made identical to the tank 
coil used in the plate circuit of the 46 tube. 
Two clips should be provided as shown in 
Fig. 4, to reduce the over -all inductance for 
the higher frequency bands. The coil and 

the two condensers with the R.F. ammeter 
should be mounted on a suitable chassis or 
panel to permit the coil to be coupled to 
the tank coil in the X- mitter. 

In addition to the simple Marconi and 
Hertz antennas, of which the Zepp is a rep- 
resentative type, there are many other types. 
The feed can be connected to the center of 
the single wire span, making what is called 
a "doublet." Then the feeder line can be 
made in the form of heavy aluminum or 
copper rods tuned to wavelength and 
this becomes the "Q" antenna. Many other 
modifications have been made, each with 
some characteristic to fit an individual need. 

To increase the radiation in a given 
direction, many hams have tried the various 
forms of directive arrays, such as the 
rotatable doublet with a reflector, and the 
"V" type or diamond type long wire di- 
rective systems. However, these are highly 
speciali;ed types of transmitting antennas 
and do not lend themselves well to the be- 
ginner's needs. These special types of 
aerials can be studied later when the new 
ham has tried the more conventional types. 

In the next part of this series, we will 
discuss the design of power -supply units, 
with some references to the various types 
of rectifier and filter systems commonly 
used in amateur stations. This includes the 
brute-f orce, tuned and swinging types of 
filters, each of which has some application 
in supplying the high voltage to the elements 
of the tubes in a phone or C.W. transmitter. 

ABC 
of 

TELEVISION 

SHORT 
WAVE 
lRílll w .,_son, .. 

RER! Get One or All of These Books 
SHOiIT WAVE GUIDE 

TELEVISION'S Stride Today Makes It Essential 
for You to Read -"ABC of TELEVISION " - 

WITH 
important progress being made in Television every day -and with developments satisfactory 

to Television engineers that consistent programs will be broadcast shortly, it is important that 
principles be understood quite thoroughly. 

The publishers of RADIO AND TELEVISION give you the opportunity to add "ABC OF TELE- 
VISION" or two other books to your technical library. They make the offer even more attractive by 
giving these books to you absolutely FREE. A subscription to RADIO AND TELEVISION for seven 
months at the cost of One Dollar gives you a choice of either of the three books shown in this advertise- 
ment. For Two Dollars you receive RADIO AND TELEVISION for fourteen months and you receive 
any two books of your choice absolutely FREE. To get all three books FREE. enter your subscription 
for twenty -one months for only Three Dollars. ANOTHER SAVING FOR YOU -THE PUBLISHERS 
PAY POSTAGE ON THE BOOK OR BOOKS YOU CHOOSE. 

Partial Contents!of ABC of Television 
CHAPTER 1 -The simplest television receiver ; how the 

eye sees: its likeness to television equipment. 
CHAPTER 2- Theory of scanning; the Nipkow disc and 

its relation to television; the photo -electric cell: neun 
lamps; brief description of several model n mechanical 
syst ems. 

CHAPTER 3-Need for a large number of picture ele- 
ments; need for broad channel width in transmission of 
high-fidelity television signals. 

CHAPTER 4-T1e use of the cathode ray tube in tele- 
vision receivers : necessary associated equipment used 
in cathode-ray systems. 

CHAPTER 5-Ilov a television station looks and hoc 
the various parts ate operated. 

CHAPTER 6 -The Iconoseope as used for television trans- 
mission in the RCA system. 

CHAPTER 7 -The Farnsworth system of television trans- 
mission. 

CHAPTER 8 -The future of television; probable cost of 
receivers ; some expressions of opinion by prom hour . 

men; list of present telex kin)) transmitters. 

64 PAGES -100 ILLUSTRATIONS 
Stiff, Flexible Covers, 5,,x5'1 INCHES 

RADIO AND TELEVISION, 99 Hudson Street. New York. N. Y. 1tmT 

Gentlemen: Enclosed you will find my remittance of S for which enter my 
subscription to RADIO AND TELEVISION as checked below; also sends me, postpaid, 
the bunk or books which 1 hat e niatkvd brio, 

ABC OF TELEVISION 
S.W. RADIO QUIZ BOOK AND KINKS 
SHORT WAVE GUIDE 

7 months -- $1.00 --- choice of any one of three 13) books. (Canadian and foreign -$1.30) 
14 months -52.00- choice of any two (2) of the three 13) books. (Canadian and 
foreign-$2. no 
21 months -$3.00 -ail three books. (Canadian and foreign -53.90) 

R you are a subscriber now, we will extend your present subscription. 
New subscriber Old subscriber 

Name Address 

City State 
Send your remittance by check or money order. If you send cash or unused U.B. postage 

stamps, please be sure to register your letter for your own protection. 
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SHORTWAVE 
GUIDE 

I 

Covers hundreds of short -ware questions al ad 

answers; illustrates popular short -wave kink -. 
gives explicit instructions 

for 
building 

sitq't'- short -wave receivers ; instruction o 

of antenna installation[ dia- 

gram and construction Jett ils 
for building transmitters. 

S. W. RADIO QUIZ BOOK 
This hook covers questions 
and answers on transmitters. 
short -ware receivers. ultra 
short -wave receivers; practical 

kinks. wrinkles and coil winding data; novel 
hook -ups for experimenters; how to "honk -up" 
converters. noise silencers, power supplies. (no 
tutors, beat oscillators, antennas. pre - selectors 
and 5 -meter receivers. 

Please say you now ;i In RADIO S TELEVISION RADIO & TELEVISION 
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Television and Ultra Short 
Wave Antennas 

(Continued (runt page 55) 

of tuning with speed of tuning, which is 
very advantageous for any experiments on 
the antenna. 

The program material for W9XUP up 
to the present time has been either the 
regular KSTP programs or the NBC Red 
Network programs. Special programs of 
interest primarily to the amateur have been 
contemplated for the near future in addi- 
tion to special programs of common interest. 
The station is on the air from 7:00 A.:11. to 
12 o'clock midnight CST every day. Reports 
,.f reception will be acknowledged by card. 

Why NOT "Commercial" 
Television? 

(Continued from page 8) 

casting field, that the earlier these licenses 
are issued, so that television can "get going," 
the sooner television will become a strong 
factor in helping to revitalize the country's 
business. 

One radio manufacturer told time .pricer 
the other day that ice lias been getting in- 
quiries daily from broadcasters all over the 
country, for prices and delivery dates on 
television transmitters; but in the saute 
breath, many of tlicnt mentioned that they 
arc still worried about the fact that they 
teill be wider a heavy expense so far as 
producing programs is concerned because 
they cannot solicit sponsors! 

1 am sure that the radio industry and the 
readers of RADIO & TELEVISION 
would highly appreciate an opinion from 
you as to how soon commercial television 
licenses may be issued. 

Cordially yours, 
RADIO & TELEVISION 

(Signed) H. W. Secor 
-ilauagiiig Editor 

Commissioner McNinch's Reply Follows 
Federal Communications Commission 

Washington, D. C. 
.!arch 16, 1939 

3!r. H. IV. Secor, Managing Editor, 
RADIO & TEL 
99 Hudson Street, 
New York, N. Y. 
Dear Mr. Secor: 

After careful consideration of your request in 
your letter of 3!a reh 4. / have reached the conclu- 
sion that it rcpt Id not he advisable for one to re- 
spond to your invitation to v, t are expresso,, of ai opinion as fo the present st,,t us of television. 
and as to how soon ! think coon uurrrial licenses may 
he issued for radio facsimile stations. 

For nu,nerans reasons, rtgtld, nn- to the Con - 
mission entirely satisfactory, the Commission his 
not deemed it advisable to grant commercial li- 
censes for either facsimile or te/evisio,, and because 
! could not forecast accurate /v the tint' or the 
character of future Connnissiott set ion touching 
these subjects, it seems a incise for one to enter 
the dubious field of. prophecy. 

S ancerely yours, 
FRANK R. lief. \'('ell. 

Chairman. 

Radio -Craft 
$4,000 Public Address Contest. 
5 -Tube Superhet. Weighs 23/4 Lbs.! 
Breaking into Coin -Phonograph Servicing 

-Part I. 

Building an A.C.-D.C. Set in a World's 
Fair Theme. 

Double- Tracing Your Oscilloscope. 
A Switchless 2 -Way Interphone! 

The current, May issue of RADIO - 
CRAFT on all newsstands April I. 

for May, 1939 

Complete RADIO TRAINING for $41 95 
Regular $39.00 RADIO TECHNICAL INSTITUTE Course 

AN UNUSUAL OFFER THREE COURSES IN ONE 
R.T.I. course is really three complete essential courses combined. You get training in (1) Practical and 

Prin- ciples; 
anlda 

(3) Advanced Speialised Training. This is the training that will place you above the average radio servicemen-and you get this training for only $1.95. 

There are over 32.000.000 radio sets in use. Over 4.500,000 auto radios alone. You should rash in on this gigantic money market. The R.T. I. easy prac- tical course will pave the way to your success In Radio work. 

TELLS HOW TO USE INSTRUMENTS 
The whining i 

s 

complete. Everything fro simple facts to complex a 

m 
alignment problems. Many servicemen 

have found that R.T.I. training is excellent for brush up and study of modern servicing methods. This Is 
the best buy in a radio education. Take advantage of the bargain price today. 

LATEST DATA 
Yes. In the R.T.T. course you will find 
a complete explanation of A.V.C., bow 
to use an oseilloseope, sound feed -back, 
resonance phenomenon . , every pos- 
sible fart you must know to he the best 
servicemen. You get a real radio training. 
One of the REST radio courses is yours 
for ouiy $1.95. 

LIMITED QUANTITY 
Hurry your order to us today. There is but a small 
quantity of the courses left at the special price. You 
are completely protected with our guarantee. Send 
total remittance with order, or we will ship C.O.D. 
l'osi al of ey orders. checks, currency, unused stamps 
accepted, answer today. 

A limited quantity of 
R.T.1. $39.00 radio servic- 
ing courses have been re- 
printed and nee offered to 
you at only $1.95. These 
are the latest 1937 
courses, complete in every 
detail with all supplemen- 
tary material, and exactly 

the same as the originals. 
Radio is the present -day opportunity 

field. Hundreds of men with no special 
talents have studied Radio Servicing for a 
short time and are now making twice and 
three times as much money. R.T.I. unique 
radio training brings rich rewards: you can 
get ready quickly, inexpensively, easily, and 
in your spare time for a good job in radio. 

ACCEPTED BY INDUSTRY 
Forty large radio manufartnrers have helped to pre- 
pare the It.T.I. course. .lust think what this backing 
by the radio Industry means to you. R. T.I. erect irai 
training will give you farts and real data you .111 
need on the job. Hundreds of diagrams and illustra- 
tions will help you. You will pass quickly from 
lemon to Irisan and 

m 

a surprisingly short time 
will be ready to do real radio servicing. 

COMPLETE IN ALL DETAILS 
No special previous education or experience is needed. 
RT.!. course will give you all the training you need. 
The lessons are lear. interesting, easy to master and 

Fellows who knew nothing about radio before 
taking the R.T.1. course are now the leading service- 
men in their rommmnities. This is your chance to 
obtain this excellent course for only $1.95. 

From the werY start you are introduced to practical 
servicing equipment and practices. You are told 1,0w 
to open your own shop or radio store. Lesson 15. 
"The Radio Sen-icing Business," will give you many 
m'arlical ideas and hints. The course is so planned 
that you will be able to earn spare -time money before 
you hate :melted your tenth lesson. The special $L95 
price of the complete course can be earned In 
single evening's Work. 

YOUR GUARANTEE 
% nu are 

r 
npletely protected. We guarantee these 

reams to be exactly as the original $39.00 Radio 
Technical InslJCne c . Money hark guantee. 
Helm -eve, Sa!mnl 

ra 

SUPREME PUBLICATIONS, Agents 
3729 W. 13th Street, Chicago, Ill. 

I'Ieim, -e d the comploto R.T.I. radio course at 
the special $1.95 price. 
ID I am enclosing $1.95. send prepaid. 

Send ('.O.D. I will pay mailman $1.93, plus e 
few cents postage. 

NAME 

ADt/urSS 

U. S. 

ARMY 
SIGNAL 
CORPS 

LAMPS 
The lamp 
of 100 uses 

Smut Signalling 
Night Bowling Alleys 
Trailer Lamp 
Night Motor Boat Rares 
Auto. Truck and Trailer 

Camps 
Tractor Light 
Camp Light 
Barnyard Lighting 
Night Fishing 
Radio Shacks 
Bungalows 
Picnics. etc. Scouts Signalling 

Large elze- 12tá" wide, 5.1 deem. I5" high inrlud- 
lsocket. fitted with 10" silver plated reflector foci glass. nothing to hreakl. Packed in portable woollen carrying r with hb,geA . hasp and handles. Every se contains weatherproof tension cord and ohm. 2 extra bulbs. leer'raphgig- 

Instn,ceion and ill ti it h. Shipping 
'gift( 
Instruction 

Iha. Frire 
c2,.+t ene Gnvetment about F.O.B. N. V. $.5.001 

"4. i1C 
size lamp without wooden case or extra 

man lamps. a' r $1a0 
S $1.00 
Send for catalog containing full descriptions of this and many other interesting items. 

2.50 

GOLD SHIELD PRODUCTS 
D,y,t. RT. -9 350 Greenwich St. New York 

NEW_ 
LUMINOUS 
PAINT.. that SHINES ALL NIGHT 
l'.rd on keyholes, wall switches. "Ham" radio dial., 
rte. Easily applied to a surface. Harmless. Now 
y ailable in 25e, 50e. y i sizes. Ink for sample 

bottle and 50 applications. Dealers and agents wanted. 
EASTERN MFG. CO., Den' Mew IV,. roadway 

Please say you saw it in RADIO & TELEV!SION 

Here Is the Contents of the Book 
1. Adhesives: Glues, t'emenls, Guns, Mucilages, 

Lubricants. 2. Cleansing: Stain hemmers. t'a inn 
Removers. Itlraehes. Cleaning Fluids. 3. \ letal 
Craft Coloring. (Rydiring, flat tog, Re pair no 
Welding. Polishes. Alloys. Solders, Amalgam,. 
1. Paints: Colors. Stains, Varnishes. Enamel 
Luminous Paint. Washable faint; I trt 
Retool log, Waterproofing, Fireproofing. 5. ,;I 
Working: Putting. Drilling. limmv. lie. 
Blowing. Etching. Engraving. F. - 
lug. cur. G. Wood- craft: Fillc,- 
Acid- prnnfng, Waterproofing, 
Finishes, etc. 7. Inks: Recipes. ha. :,;: - 

Stain Removers. Special Inks. Colored. 
del ¡Me. Sympathetic. Invisible, Berton ,.- 
s- Photography: Developers. Emulsions, Fix, 
' nsit i ring, Toning. Printing, Photographic l'. 

per. Blueprint Paper. 9. Antidotes for Poi, 
Remedies for Burns and Scalds. Disinfect, 
First -Aid in Accidents. Enmrgenry Retie 
Home Remedies. I0. Preparation, Manipuliiti 
Handling. Mixing, laleasuring, Weighing, Fil, 
ing. Straining Solutions; List of Technical ii 
stances; Emulsifying; Use of Hydrometer. I'rr 
Thermometer; Tables of Weights and Mean,,: 
Decimal Systems. Useful Tables. 

TECHNIFAX, Division RT -539 
560 W. Washington Blvd.. Chicago, Illinois 

TFCNNIFAX. Division RT 539 
560 W. Washington Blvd., chicano. Illinois 

Gentlemen: Enclosed please find 50c frherk. 
M,,rnev order. coin n unused U.S. stamps 

Ipted) for which d POSTAGE PREPAID. 
Copy f FORMULAS AND RECIPES For the Practical Man. 

Name 

Address 

City State 
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COMMERCÌAL NOTICES 
Under this heading only advertisements of a commercial nature are accepted. Remittance of 10e 

per word should accompany all orders. Copy should reach us not later than the 10th of the month 
for the second following month's issue. 

AGENTS WANTED 

300% PROFIT SELLING GOLD 
Leaf Letters for Store Windows; Free 
samples. Metallic Co.. 446 North Clark. 
t'hicago. . 

CORRESPONDENCE COURSES 

CORRESPONDENCE COURSES 
and educational Malts. slightly used. 
Sold. Rented. Exchanged. All subjects. 
Satisfaction guaranteed. Cash paid for 
used courses. Complete details and 
bargain catalog Free. Send naine. 
Nelson Company. E -210 Manhattan 
Building, Chicago. 

INSTRUCTION 

RADIO ENGINEERING. BROAD - 

tasting, aviation and pollee radio. 
servicing. marine and Moise telegraphy 
taught thoroughly. All expenses low. 
Catalog free. Dodge's Institute, Colt 
St.. Valparaiso, Ind. 

COMPLETE RADIO (01)E l'OI'RSE. 
on Three Records. Dealer's Net Price 
$5. Poinsettia, Inc., Pitman. N. J. 

MISCELLANEOUS 
FOR SAL):. 18- Still' MODELS. 

Gotob. Fast Harvey St.. Ely. Minn. 

7 511LLIA)I\IETEIt. HEAVY RUB - 

ber sulatinrt, high voltage lacquered 
cable. for transmitter. 2e per 
foot. Gold Shield Products,[ 350 
Greenwich St.. New York City. 

PATENT ATTORNEYS 

IN1-ENTORS- PROTECT Y O U R 
rights before disclosing your invention 
to anyone. Form "Evidence of Con- 
ception"; "Schedule of Government 
and Attorneys' Fees" nd instrut lions 

sent t free. Lancaster. 
and 

& Rom- 
mel. 436 Bowen Building. Washington. 
I). C. 

QSL- CARDS -SWL 

100 NEAT SWL CARDS PRINTED 
with your name and address sent pnat - 

paid for $1. Hunch of samples and ItST 
Chart for eve cents in stamps. W'IBEF, 
16 Stockbridge Ave., Lovell. Mass. 

221 -page catalog containing circuit dia- 
grams and information on over 
Merle short wave receivers and trans- 
mitters. See Der. 1938 issue for page 
ad describing a few of our models. 
Oscar B. Kusterntan, 297 DeKalb Ave.. 
Brooklyn, N.1,1'. 

PLANS 18 TESTED CRYSTAL 
sets. S'sV record 4 250 miles. with 
"Itadiobullticr" -pear. 25e. Labora- 
tories. 7700 -A East 14th. Oakland. 
California. 

QSL -SWT. t'.tltDS. 2)0 FOR $1. 
Quality Printing. Send stamp for 
Free Samples. Miller Printing Co.. 
399 Thirteenth Ave.. Columbus. Ohio. 

RADIO 

STOP: --BEFORE YOt' BUY A 
short wave receiver. send dime for our 

3.000 51I: CRYSTAL -PLANS loc. 
Kit $1.00. World, wide metal Lobe 
receiver $1.05. Information free. Cali - 
radio. 1E94Ií. Saugus. Calif. 

SHORT WAVE RECEIVERS 

WE STILL HAVE A FEW USED 
Merle receivers Models D -38. BS5 
and W. reconditioned by factors, at 
4055 off. See Dec. 1938 Radio and 
Television for description. Oscar B. 
Kusterman, 297 DeKalb Ave., Brook- 
lyn. K.T.C. 

SONG POEMS WANTED 
WANTED ORIGINAL l'OE)IS, 

songs for immediate consideration. Send 
poems to Columbian Music Publishers, 
Ltd.. Dept. K49. Toronto, Can. 

¡FOR SALE (NON COMMERCIAL 
Under this heading we accept advertisements only when goods are offered for sale without profit. 
Remittance of 3c per word should accompany all orders. Copy should reach us not later than the 
10th of the month for the second following month's issue. 

FOR SALE. NATIONAL 1 -10 
slightly used. complete with tubes. 
coils and power park. No speaker. $35. 
Harold Mendel. 2474 Marion Ave., 
New York City. 

MASTER TELEI'LEX $25. HAM 
special $13. Inetructograph complete 
$18. James Rush. 14 Madison Ave.. 
Pleasantville, New York. 

SKY BUDDY, $15.00. EI)W. BIRD, 
4340 -6th N.E.. Seattle. Wash. 

50 WATT XMITTER COMPLETE 
$21.00. W51IJT, Russellville. Aik. 

BEST ('ASH OFFER TAKES 
three tube T.R.F. receiver with sep- 
arate tower supply. Write for full 
particulars. Itiehard Itriggs, 548 Bel- 
mont Street W"alertown. Hass. 

811 ELEVEN TUBE SUPE.R- 
Skyrider 649.00. ACI[ -136 $29.00. 
Silver -C $24.00, Sky Buddy $15.00. 
V9.ARA, Butler. Missouri. 

RECONDITIONED RECEIVERS. 
Have several good. reconditioned com- 
munication receivers. Send stamp for 
list. W'2AVA, 12 West Broadway, 
New York. 

f' ,4,11",.121FREE7 EE! 
NO ADVERTISEMENT TO EXCEED 35 WORDS. INCLUDING NAME AND ADDRESS 

Space in this department is not sold. It is intended soled accented from any reader in any one issue. All dealing,' 
for the benefit f our ders, who wish to buy MUST be above board. Remember you using the U. s. 
exchange radios. parrs, phonographs. cameras. bicycles. ad in all these transactions d therefore you are bound 

Asporting 
goods. brooks, magazines, by the C. S. Postal Laws. Describe anything you offer 

s we receive no money for these announcements, - accurately and without z eeeration. Trest your fellow 
accept ,responsibility for any statements made 

we 
the men he way u wish to be treated. 

reader', We welcome suggestions that will help to make this de- 
lls* these columns freely. Only one e advertisement can be partment interesting and helpful to readers. 

Copy should reach us not later than the 10th of the month for the second following month's issue. 

HAVE NEW AMPERITE MIKE. 
Silver - Marshall 6 tube A.C. receiver 
complete. electric shaver. radloptiesn, 
field glasses. other items. Your list 
for mine. M Epstein. 2953 Buckle, 
Indianapolis. Ind. 

TRADE INSTRI'CTOGRAPR 00M- 
plete with ten tapes. with built -in Mae 
electric aecillator. Also Speed -X key, 
Jewell R.F. meten for what have you? 
Write W9IMJ. 616 N. Central. 
Chicago. 

WANTED: LARt;F: STAMP ('OL- 
leetions Inane too large to consider/. 
Send full description and what You 
want. Swap: radio bugs. nais. Stamp 
for swap list. It. D. Dawson, 1308F, 
'nee Dalles. Oregon. 

1VANTEt): SUPREME: 89 OR 
similar Supreme's. Rider's Manuals. 
Like to trade with person near. Have 
Allmrter. Triplett oscillator. Sky 
Buddy and other things. Have 125 
radio magazines also. Bill Eslick. 
Norwich, Kans. 

ALL WAVE 16 Mtl) EST 175 ID 
9 meters. fine shape. need P.\ Ith 
crystal or ribbon 2230 or Tat. also 
(X'A, ('tt ose like new rast $33.00. A. 
Jonas. 1019 Wood. Flint. Mich. 

HAVE MARINE HARDWARE AND 
parts, also have radio parts of every 
description. want rifles, shot guns. 
sporting goods. J. A. Bakttt's. P. 0. 
Box 51. Sta. A, New Haven. Conn. 

WANT CORRESPONDENCE FROM 
all over the world W'111 trade any- 
thing. I will answer all mail promptly. 
73's. Rob Burch, 3135 Kedzie. Chicago, 
Pl.. U.S.A. 

It t1)IO M.'rOAZINES SINCE 1910 
Mt-Iodine SWC, Radio News, Radio - 
Craft. over 50 to trade for photo - 
grarhi enlarger, record changer, 
ph +n motor. Will pay rash difference. 
W'1111an Chrnsch, 152 Fifth St.. 
Fu- ahnth, N. J. 

WANTED - CORRESPONDENCE 
with fellows Interested in aviation 
radin. photography or stamps in all 
parts of the world. Harry Jamieson, 
94 Raglan Avenue, Toronto. Ontario. 
I'anada. 
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HAVE BUTTERFLIES AND 
many other insects, old coins. bills. 
magazines. \\'anted car radio. old 
stamps, antiques. Also have many One 
covers. L. Signor, Dover, Fla. 

HAVE 3 2'b METER RECEIVERS 
work fine. also set of cous for Sí\ I, 

1 tow loss 40 meter coil banana plug 
type, 1 pr. Baldwin phones. W1LDD, 
Roxbury. (19,, Mass. 

HAVE LARGE SF, ECTION OF III 
class s v. parts. last set was H.R.O. 
Want something not in electrical or 
radio line, or stamps or coins. John 
Dudarerich. 1808 Pitkin Ave.. Brook- 
lyn. New York. 

SWAP -NATIONAL 5W3, COSI- 
plete. good condition. 40. 160 meter 

Ils. for candid camera. Argus pre- 
ferred. Seymour Bogdono0, Box 652, 
Bridgeport, Tocan. 

RAVE CHARLES ATLAS 
strength course. fine .22 rifle. A.C. 
power parks, Diesel Power magazines, 
radio parts, books. portable phono- 
graph. Want modern radio parts, 
short wave receiver, testing equip- 
ment. Wallace W- Freeman. Boa 406 
Barre, Mass. 

HAVE "HASE" COMSIL'NI('ATION 
receiver. Tunes all bands. 5 tubes. 
Speaker incorporated. Complete with 
tubes. To trade for? J. Weiss, 547 E. 
105 Street. Cleveland, Ohio. 

BRITISH COLONIES AND FOR - 
elan airmail stamps duplicates, mixed 
wanted for same of old and new U.S. 
stamps or foreign In lots, also have 
radio pans. tubes, books. magazines. 
\\'2IAO, 2807 Chinn Ave , New 
York. N. Y. 

TRADE KEYSTONE PROJECTOR. 
Eastman developing outfit 36,x554 
frame and 364x555 box ramera for 
250 volt genemotor 6 volt input. Want 
56 H.P. air cooled gas engine. 
J. O. S. Hunter. Box 165. Kemington, 
P.F..1. 

WANTED 1651M PROJECTOR OR 
camera. Hare plifier. telescope. 
chem. outfit. What have you to swap? 
Walter Carmichael. 135 Marcella St., 
Boston. -Iris. 

HAVE CORON.[ PORTABLE. RA- 
dio Physics, Modern Radio. Belden 
double- doublet. York bar dumbbell 
course, mass., Diesel nags.. U.S.N. 
photos. Want Pieza raub.. pre -selector. 
Spider -web ant., bead -phones, radin 
parts. John S. l'reszynaki, St. Martin- 
ville. Li. 

25 (AL. REPEATING RIFLE. 
new gauntlet fur mittens and vear. 

size 44, ladles medium size calf skin 
fur coat. Want car radio Letra camera . 

binoculars. outboard motor. Leo Herne - 

port, 3007 Jay Ave.. Sioux City, Iowa. 
WANTED STANDARD SHORT 

wave receiver. Have Victoreen superbe, 
batter) chassis. Snarlo,, 11 tube 
chassis, refrigerator compressor. Cros' 
Icy Dynacone speaker. radio parts. 
Trade for what have you? Ernst Al- 
brecht, 1454 West 14th St., Daven- 
port, Iowa. 

\PILL SWAP GILBERT ERECTOR 
sets Nor. 6 and 754 complete with 2 

motors AC and DI' for meters and 
test equipment. Frank M. Masters. 
Jr., River Road RD No. 2. Harris- 
burg. Penna. - 

WHAT HAVE YOU TO S\\'.\l' FOR 
a o meter eceiver or bicycle. Photo 
equip. pref. Hyman Heiklen. 65 
Weston St.. Boston. Mass. 

SWAT' FOREIGN. U.S. STA51PS, 
books. large lenses from plate cam- 
eras, bellows, boxing gloves. Denkert 
punching bag. fresh water fishing pole. 
S&H mint pennies. Want cameras, 
enlargers, photographic equipment. F.. 
l.,renzo, 356 Carpenter St., Proc, 
R. I. 

TItADF --6 FT. SPLIT BA ?IR(X) 
rod. heats. large Pfienger reel. good 
condition. suitable for tuna. munkle 
fishing. Want Howard 430. SkY Budd'. 
Also 22 rifle. electric razor. Forrest 
F. Wilson, 107 E. North St.. Mar- 
shalltown. Iowa. 

WANTED ANS('O MEMO 351151 
camera. good lens. What do you want 
in trade or cash? All letters an- 
swered. Harvey E. McDowell, Ft. 
Defiance. Arizona. 

(Continued on opposite page) 

World S -W Stations 
( Cont tuned Jruin rit.,; 28) 

Mc. Call 

6.110 GSL DAVENTRY, ENGLAND, 49.1 m., 
6.110 XEGW MEXICO CITY, MEX., 49.1 m., 

Addr. La Voz de Aquila Aztecs 
desde Mex., Apartado 8403. Re- 
lays XEJW II pm: I am. 

6.108 HJ6ABB MANIZALES, COL., 49.14 m., Addr. 
P. O. Box 175. Mon. -Fri. 12.15- 

1 pm.; Tue. and Fri. 7.30.10 pm.; 
Sun. 2.30 -5 pm. 

6.100 YUA BELGRADE, JUGOSLAVIA, 49.18 
m. 1 -3, 6.30 -8.30 ans., Noon -6.30 
pm. 

6.100 W3XL BOUND BROOK, N. J. 49.18 m., 
Addr. Natl. Broad. Co. t 9 pm: 
I a 

6.097 ZRK KLIPHEUVEL, S. AFRICA, 49.2 m., 
Addr. S. African Broad. Co., 
Johannesburg Daily 12 n.-4 pm., 
Sun. 12 n. -3.20 pm. 

6.097 ZRJ JOHANNESBURG, S. AFRICA, 49.2 
m. Addr. S. African Broad. Co. 
Daily exc. Sat. 11.45 pm. -12.50 
am.; Daily exc. San. 3.15 -7.30, 
9.11.30 em. (Set. 8.30 -11.30 am.) 
Sun. 3.30.4.30 or 4-5 am., 5.307, 
9.11.30 am. 

6.095 JZH TOKYO, JAPAN, 49.22 m., Addr, 
(See 11.800 mc., JZJ.) Irregular. 

6.090 CRCX TORONTO, CAN., 49.26 m., Addr. 
Can. Broadcasting Corp. Daily 
7.45 em:5 pm., Sun. 10.30 am: 
12 n. 

6.090 ZBW2 HONGKONG, CHINA, 49.26 m., 
Addr. P. O. Box 200. Irregular. 

6.083 VQ7LO NAIROBI, KENYA, AFRICA, 49.31 
m., Addr. Cable and Wireless 
Ltd. Mon., Fri. 5.30.6 am., II.I5 
am.-2.I5 pm., also Tues. and 
Thurs. 8.15.9.15 am.; Sat. 11.15 
am.-3.I5 pm.; Sun. 10.45 am: 
1.45 pm. 

6.081 YVIRD MARACAIBO, VEN., 49.32 m. 6 -1l 
p m, 

6.080 W9XAA CHICAGO, ILL., 49.34 m., Addr. 
Chicago Fed. of Labor. Relays 
WCFL irregular. 

6.079 DJM BERLIN, GERMANY, 49.34 m., 
Addr., Broadcasting House. Ir- 
regular. 

6.077 OAX4Z LIMA, PERU, 49.35 m. Radio Na- 
tional 7 pm.-1.30 am. Except 
Sun. 

6.075 VP3MR GEORGETOWN, SRI. GUIANA, 
49.35 m. Sun. 7.45.10.15 am.; 
Daily .4.45-8.45 pm. 

6.070 CFRX TORONTO, CAN., 49.42 m. Relays 
CFRB 7.30 am.-I2 m., Sun. 
10 am.-12 m. 

6.070 VE9CS VANCOUVER, B. C., CAN., 49.42 
m. Sun, 1.45.9 pm., 10.30 pen: 
I am.' Tues. 6 -7.30 pm., 11.30 
pm.-I.30 am. Daily 6.7.30 pm. 

6.069 - TANANARIVE, MADAGASCAR, 
49.42 m., Addr. (See 9.53 mc.) 
12.30. 12.45, 3.30 -4.30, 10.11 am., 
Sun 2.30 -4.30 am. 

6.065 SBO MOTALA, SWEDEN, 49.46 m. Re- 
lays Stockholm 4.15 -5 pm. 

6.060 - TANANARIVE, MADAGASCAR. 
49.5 m., 12.30. 12.45, 3.30 -4.30, 10- 
II am. 

6.060 WBXAL CINCINNATI OHIO, 49.5 m., 
Addr. Crosley Radio Corp. Re- 
lays WLW Tues., Fri., - Sun. 5.45 
am.-12 et., II pm.-2 am. Wed. 
5.45 am.-12 n., 9 pm.-2 am.; 
Mon., Thurs., Sat. 5.45 am.-2 am. 

6.060 W3XAU PHILADELPHIA, PA., 49.5 m. Re- 
lays W2XE Wed., Fri., Sun. 7.30- 
11 pm., 11.30 pm. -I am Moo. 
and Thur. 12 m. -I am. Tues. 7.30- 

i I pm., 1 2 ri.-1 am. Sat. I I pm, 
2 am. 

6.057 ZHJ PENANG, FED. MALAY STATES, 
49.51 m. 6.40 -8.40 am., except 
Sun.. also Sat. 11 pm.-I am. 

.6.054 HJ6ABA PEREIRA, COL., 49.52 m. 9.30 am.- 
12 n 6.30 -10 pm. 

6.050 GSA DAVENTRY, ENGLAND, 49.59 m., 
6.050 HJIABG BARRANQUILLA, COL., 49.65 m., 

Addr. Emisora Atlantico. 11 am: 
11 pm.; Sun. II em. -8 pm. 

6.050 HP5F COLON, PAN., 49.59 m., Addr. 
Carlton Hotel. Irregular. 

6.045 RVIS KHABAROVSK, US.S.R., 49.63 m. 
211 am. 

6.045 XETW TAMPICO MEXICO, 49.6 m. Ir- 
regular 7.11 pm. 
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Mc. Call 
8.040 W4XB 

6.040 WfXAL 

6.033 HPSB 

6.030 VE9CA 

6.C30 RV59 

6.030 01.R28 

6.021 XEUW 

6.0!0 DJC 

6.017 H13U 

6.016 PRAB 

6.010 OLR2A 

6.010 COCO 

6.010 VK9M1 

6.010 CJCX 

6.007 ZRN 

MIAMI BEACH, FLA., 49.65 m. 
I -3 pm., 9 pm.12 m. Relays 
WIOD. 

BOSTON, MASS., 49.65 m., Addr. 
University Club. 7 -9 pm. exc. 
Sat. 5 Sun. 

PANAMA CITY PAN., 49.75 m., 
Addr. P. O. Box 910. 10.30 am.. 
2, 6-10 pm. 

CALGARY, ALTA, CAN.. 49.75 m. 
Thur. 9 am: I em.; Sun. 12 n: 
12 m. 

MOSCOW. U.S.S.R., 49.75 m. 5 -6, 
10 -II pm. Irregular. 

PRAGUE, BOHEMIA, 49.75 m. (See 
11.875 mc.) Off the air at pres- 
ent. 

VERA CRUZ, MEX., 49.82 m., Addr. 
Av., Independencia 98. 10 pm: 
I am. 

BERLIN. GERMANY, 49.83 m.. 
Addr. (See 6.079 mc.) 11.30 am: 
4.30 pm. 

SANTIAGO DE LOS CABALLEROS 
D. R., 49.85 m. 7.30 -9 em., 12 n: 
2 pm., 5 -7 pm., 8 -9.30 pm.; Sun. 
12.30 -2, 5 -6 pm. 

PERNAMBUCO. BRAZIL. 49.84 m., 
Radio Club of Pernambuco, 4.9 
pm. 

PRAGUE. BOHEMIA, 49.92 m. 
Addr. (See OLR, 11.84 mc.) 
I rreg. 

HAVANA CUBA, 49.92 m., Addr. 
P. O. Box 98. Daily 7.55 em: 
12 m., Sun. until I I pm. 

S. S. KANIMBLA, 49.92 m. (Travels 
between Australia and New Zea- 
land). Sun., Wed., Thun. 6.55- 
7.30 am. 

SYDNEY, NOVA SCOTIA, 49.92 m. 
Relays CJCB 7 am.-1 pm., 4.8 pm. 
1.30 pm. 8.30 pm. 

ROBERTS HEIGHTS S. AFRICA. 
49.94 m., Addr. (See ZRK, 9.606 
mc.) Daily exc. Sun. 10 am. -3.30 
pm.; Sun. 9 am..12 n., 12.15- 
3.15 pm. Daily exc. Sat. 11.45 
pm. -12.50 am. 

ANN ZW JOHANNESBURG S. AFRICA. 
49.94 m., Addr. S. African Broad- 
cast. Co. Irregular. 

6.008 HMI COLON. PAN., 49.96 m., Addr. 
Box 33, La Voz de la Victor. 7.9 
am., 10.30 am, -I pm., 5.11 pm. 

6.008 CPCX MONTREAL CAN. 49.96 m. Can. 
Marconi Co. Relays CFCF 6.45 
am.-I2 m.; Sun. 8 am. -10.15 pm. 

6.001 VE9DN DRUMMONDVILLE, QUE., CAN.. 
49.96 m., Addr. Canadien Mar- 
coni Co. 

&OM CRAS MONTEVIDEO. URUGUAY, 49.98 m. 
Addr. Rio Negro 1631. Relays 
152. Radio Prieto, Buenos Aires. 
7.30-10.30 pm. 

6.000 ZIA SALISBURY, RHODESIA. S. AFRICA. 
50 m. (See 6.147 mc., ZEB.) Also 
Sun. 3.30 -5 em. 

6.000 XSBT MEXICO CITY. MEX., SO m. 
Addr. P. O. Box 79.44. 9 am.- 
em. 

®Bud of Broadcast Bund® 
5.977 CS2WD LISBON, PORTUGAL, 50.15 m., 

Addr. Rua Capelo 5. 3.30.6 pm. 
8.975 OAX4P HUANCAYO, PERU. 50.16 m. la 

Voz del Centro del Peru. B pm. 
on. 

9.970 YVSRC CARACAS, VEN., 50.26 m., Addr, 
Radio Caracas. Sun. 7 am.-10 pm. 
Daily 7 -8 am., 1 -1.45 pm., 4 -9.30 
or 10 pm. 

5.960 HVJ VATICAN CITY. 50.27 m. Off the 
air at present. 

8.980 HH2S PORT -AU- PRINCE, HAITI, 50.37 
m., Addr. P. O. Box A103. 7.9,45 
pm. 

8.935 YVIRL MARACAIBO, VEN. 50.52 m., 
Addr. Radio Popular, Jose A. 
Higuera M, P. O. Box 247. Daily 
11.43 am. -1.43 pm., 5.13.10.13 
pm.; Sun. 9.13 am.-3.13 pm. 

5.920 YV4RH VALENCIA. YEN.. 50.68 m. 5 -9,30 
pm. 

5.900 ZNB MAFEKING, SRI. BECHUANA- 
LAND S. AFRICA, 50.84 m. Addr. 
The Govt. Engineer, P. O. Box 
106. 6 -7 am. 1.2.30 pm. Ex. Suns. 

L900 TILS SAN JOSE, COSTA RICA. 50.85 m. 
6.10 pin. 

(Continued on following page) 

BARTER and EXCHANGE FREE ADS (continued) 
\VA \TIg1 -110 VOLT A.C. GA:40- 

line generator. or? Will trade Western 
Electric sound system and recording 
amplifiers, volume indicator, common 
battery l'.B.X., analytical balances. 
standard weather bureau anemometer, 
pen recorder. etc. A. Il. Dreesen. 
Mansfield Centre. Connecticut. 

WILL TRADE ONE TRIPLETT 
Master four unit tester. Meissner $ 
tube receiver (Traffic Scout) for 
Clough- Brengle IO osrlllograph 85A 
Unimeter, 81 -A modulator. John F. 
Sullivan. 99 Aldrich St., Roslindale, 
Mass. 

WANTED-USED RADIO SEItV- 
ice equipment. such as tube tester. 
signal generator, V.T. voltmeter, etc. 
Will pay cash. Send description ami 
price in first letter. Thank you. J. V. 
Katkus, 1122 Beaver Are.. Pittsburgh, 
12, Penna. 

TRADE -9 TUBE A.C.-D.C. RA 
dio in perfect condition for a s.w. 
receiver or portable typewriter. Will 
mid cash or 15 jewel wristwatch if 
necessary. What say? R. Miner, Oak- 
dale, Iowa. 

WILL PAY CAsll OR TRADE: 
radio parts foray kind of radio serv- 
ice equipment. 

any 
inquiries will be 

answered. James C. Gates. 64 Hyatt 
St.. Prey'., It. I. 

WILL TRADE ('F MARTIN 
guitar and ease style C -1. Purchase 
price $101.60 in April. 1936. in Al 
condition, for good SW receiver 
10 -160M in 5 bands. John J. Clemens. 
4406 2nd St.. 1:corse, Mich. 

SW:U' 1 TRANSFORMER. 1100 
Vr 3000 volts D.C. at 350 MA 3000 

AC. each side of center tap. 110 
or 2201' input. 1 pair \\'E211 E's. 
one Cardwell XT21011) split stator 

condenser. 
James Dolan, Box 055. 

Wotnsocket. R. I. 
1 HAVE :A SET OF CZECHO- 

iovakian stamps. catalog value 911. 
I would like to trade these for a 
Fa watt resistor. John Krupa, 17 W. 
Ridge St., Nanticoke. l'a. 

HAVE ELECTItIt -AI, EXl'EItI- 
tental kit. contains two-way phone; 

hand driven (75-125 colts) generator; 
polarized bell ringer. etc. %%'ant photo- 
graphic materials or what have 3001 
Send swap list. George hooter. 130: 
Harrison St., Chicago. Ill. 

WILL SWAP (BOWLING BALL 
and shoes sire Sr¢ with bag. three 
matched Hagen OM's, tive irons. golf 
bag. Ire skates Bice 9. Packard eier- 
trie razor. Want test equipment, etc. 
Leslie Mere. 132 Mlllbank St.. 
Rochester. N. Y. 

WANTED-R I D E It MANUALS; 
from vol. three up to date. State price. 
C. E. Later. Nezperre, Idaho. 

WANTED: 31 AND 16M51 MOVIE 
cameras also candid tees. have: 
.sW3 National. meters. test equip.. 
22 automatic rifle, power transformers 
gas engine. Gus V. Deuchler, No. E 

Florence Station, Omaha, Nebraska. 
\V.ANTF-D ('AATON OR CRYSTAL 

mike. have radio parts. ariable cond. 
power packs. also Balkite Trickle 
charger. operates on 110 volts, charge: 
front 4 to 6 volts, etc. Albert Bellfuss, 
.Ii-.. R.I. Box 94. Harms Rd., Glen 
clew, n7. 

WANTED- PICKUP, SLIDE 
trombone. any type of trombone music 
and rennin, and complete rchestra- 
tions. )lave radio and bike parts. 
Joseph Centel. Jr.. 3338 E. 132. 
Cleveland. (5hio. 

FIRST DAY l'OVERS TO EX- 
change for U.S. commemoratives. 
Newspaper for ten continents. \\'orld 

War covers. gov't. vestals. T.B. seals 
for coins. Ten unused purple stamps 
for old Durk stamps. Mervyn Reyn- 
olds. Jefferson. Maine. 

WILL TRADE. BUILDING IN- 
StructlOnu, fuselage. wing spars. 
enough wood to finish Flying Flea 
airplane for printing preen or what 
have you. II. Earl Treurain. 910 Park. 
Salina. Kansas. 

\\'.ANTED: It A D I O COURSE. 
Have stamps, tennis racket and roller 
skates. Want to exchange atannpa with 
foreign correspondents; stamp for 
tamp. Donald C. Weber. Archbold. 

Ohio. U.S.A. 
TRADE ISEADRITE 0 -60 -300 D.C. 

voltmeter. net $2.65. 0 -10 D.C. volt- 
meter. zero adjustment. 1935 Radio 
Handbook. for Radio Phy'sira Course. 
Write. stating condition. Glenn l'of- 
fey. 703 Woodbury Road. Altadena. 
California. 

11.A\ß CYLINDER EDISON 
phonograph. 37 records, stamps, 
a lbs. U.S. stamps on paper. Want 

long or short wave Single battery re- 
ceiver, Roui 32 or 110V generator or 
battery unit, tools. stamps, or? Frank 
Schmid, Washington, Vermont. 

954- 955 -956 TUBES. WILL BX- 
change 4 tube. 2 band. receiver for 
any one of them. Or what have you? 
All letters answered. G. E. Heldman, 
317 -7th St.. Rawlins, Wyo. 

HAVE SW -3, HOME BUILT TRY' 
an,l parts. Want phonograph parts 
such as record changers, pickups, etc. 
Bill Sampson, Jr., 2208 Floyd Avenue, 
Richmon d, Virginia, 

R'AX1'l: U. (it OU STAND' COL- 
tertian from someone who wants to 
get rid of entire collection. Have radio 
parts to trade for same or what? 
Write Elliott Leyden, IIFD No. 2, 
Box 21, Hertford, N. C. 

WANTED: 20 METER CRYSTAL 
and bug Have rash, 100 power ndcro- 
rope, radio wags. and parts. QUA: 

Al Hobling. 1725 Putnam Ave.. Ridge- 
wood Station. Brooklyn, New lock 
City. 

IVANTED -AUTO RADIO. PICK - 

up or? Have speaker. radio parts. 
stamps. etc. Send for list. Want to 
correspond with 18 year old YL'S or 
SWL'S. lt. Hower. R.U. No. 3, 
Bloomsburg. Penna. 

SWAT' -NEIL' PORTABLE PHONO 
spring driven -small A.C. electric 
motor, 12" Majestic speaker in cas 
25 novel books. for typewriter or whet 
have you. All letters ans. Charles 
Bailey, Box 187. Draper, N. C. 

SWAP SCHICK RAZOR I'SED. 
mechanical drawing set 996%. Kcuffel 
& Esser a -1, cost 822.50, Eby eye. 
3 inch I'M spkr., other pans. Want 
scope, record changer. Emitter parts. 
Harold Cook. 307 So. Elm St.. Shenan- 
doah. Iowa. 

SIGNAL GF:NI ?BATOR IV.ANTFHD 
type using batteries. Must be in .1-1 
condition and priced reasonable. Will 
pay cash. Please send full details in 
strut letter. Elmo Brekhus. Dawson. 
Minnesota. 

I HAVE SIX 4 3IFD, 2000 VOLT 
nil filled condensers with insulated 
standoffs. Want ohmmeter. trans- 
mitting tubes, parts. r uals, etc. 

consider Write. Will consider 
manuals. 

swap, 
\W SOL31. Natrona. l'a. 

'LIVE GUITAR. NEW' 3I KT.AL. 
glass tubes. many modern parts. trans - 

fm ers midge) speakri. cabinet. 
pickup. turntable. moto, mark coils. 
Want t banjo. flyral. N. Hansen, 826 
S. Ith St.. turnia. Ill. 

WANTED CRYSTALS MOUNTED 
or unmounted, or what have you. Have 
meters. sl ightt' osial trans- 

mitting tubes. 11I:20's. 809's, 11K36's. 
mikes. aber srultaneous parts to 
swap. Radio R'iulpl', tVi. laville. N. Y. 
WILL SW'.U' u -35n DYNAMOTOR 
nearly new, a G tube Philo ea radio 
Ind a Kmlak. r ccd a gag) SW re- 
ceiver or what r have you? R ̂ .IFEL. 
Delphos. Kansas. 

TRADE FOR RADIO EQUIP 
ment. U. S. regulation bugle, and 
single shot Remington .2? rifle. Both 
in gout condition. Trade for O volt 
broadcast receiver. 5 meter transceiver 
or car radio. Eugene Wright. Roy 
1794. Vernon. Texas. 

SWAP GIANT OIL E'1 I.LED t'ON 
denser, 15"x6 "xG" rate,) 3109 volts 
will stand 5000. Want transmitting 
tubes or will consider any radio parts 

p. ran use anything. .I. H. Zielin- 
ski. 5'. River Ave.. NaOona. l'a. 

SWAP 15 W'.ATT l'IIONE 111G 
complete with mat. tuhes. mike. 
P ower supply. Uses 80. 17. 01,6, 
Works on 16031 and 80M for what 
have you? W21L\P. 804 Lanet Ave.. 
Far Rockaway. L. I.. N. Y. 

II AVE MOTOR EFFICIENCY 
tide. i a:tooning course. phones. prac- 

tice of printing manual. Want in. 
trurtograph. short wave parts. A.C.- 

D.C. code oscillator or what have you 
cot. Il. l'atchen. 23 (rntd Street, 
Sidney. N. Y. 

W A N T E D R}XY)ItI) i'HANGF:R. 
Rider's Manuals and oseilltsrooc. 
Have photo-enlarger. cameras, latest 
Victor and Bluebird dance record 
mewl, back issues of Fortune and 
Esquire and rash. Write to Ray Kline. 
Box 273. Coraopolis. Pa. 

HAVE W'ESTON SIGNAI, GEN. 
erator. 8 inch nllliammeter. condenser 
analyzer. Triplett lab, other equip- 

ment. My list for yours. Ant interested 
in recording equipment. I'. J. Wagner, 
647 Seagirt St., Pittsburgh. Pa. 

WILL SWAP OLD BOTTLES. ECM - 
oils. Indian relies. for headphones for 
R tube radio. E size silver roles. Rldor 
Haggard hooks. E. Beans, Mt. Orate. O. 

SWAP: 6 METAL TUBE SUPER 
Calmer with 8" dynamic snkr. Also 4 
tube 3 meter rcvr with 6" dynamic. 
Want PIMA or? All replies answered. 
W9OLD, 3848 N. Ridgeway 
Chlra co. III. 

HAVE ONE $150 ICS RADIO 
operating and servicing course : want 
gag) ramera or small sniffler, or what 
have u. QRA .John Ferris. Sussex. 
New Brunswick. Yamada. 

HAVE SAXOPHONE :, VIOLIN. 
microscope. telescope. field glasses. 
movie camera, with projector, kodak 
camera, electric try shaver, watch. 
Want coins. medals. old bonds. fine 
old 1'. S. stamps, rovers, autographs. 
prints. relics. J. Sabel, 24 Crush) 
Ave., Brooklyn, N. Y. 

STAM I' l'OLLETORS: LX- 
change stamps with collectors in for- 
eign countries, appreciate rowers with 
commemorative stamps for my rover 
collection. All letters answered. Wil- 
bur Myers, 317 Putman St.. Sulphur 
Springs, Texas, U.S.A. 

for May, 1939 Please say you saw it in RADIO & TELEVISION 

ILAWE LATEST MODEL 27. SLIDE 
action Marlin repeater, caliber .25 -20, 
perfect condition. Want high grade 8 
power binoculars M? C. Moore. 211 
East 108 Street. los Angeles, Calif. 

S\VAI' BRAND NEW MAC 'HUG 
for ham receiver in :A -I condition. 
Prefer one with electrical band spread 
but others considered. Frank Courtney. 
W4FDX, 6l6 Greene St.. Augusta. Ga. 

NEED CRYSTAL MICROPHONE, 
typewriter. Trade Thordarson 500, 7i4 
fil. Motor generator 110 AC, 500 DC 
Jewell 15 VAC, 150 mil DC. one amp 
RF. Weston 50 and GE 500 nil DC. 
W'6DXA, 209 S. F. Blvd., San An- 
selmo. Calif. 

DX'Elts, YL'S, XYL'S. I'LL 
trade you stamp for stamp. Send ope 
or more. I'll send equal number by 
return mail. Also a few Fada parts 
to trade for stamps. Arlene Horton. 
lG .Auburn Plae. Athol. Mass. 

HAVE SHORT WAVE CRAFT. 
S.W. &T., Radio News, Popular 
Science, Pop. Mechanics, Modern Me- 
chants. and Life Magazines for what 
have you. Rill answer all mall. 1 ex- 
change (ISI: s. Bill Rosins, 6011 S. 
Rockwell St.. Chicago. Illinois. 

HAVE -% HORSE R. & S. EN- 
elm, '33 Wills sedan. Nieklenleon 
plano, C -2 Argos and all accessories. 
Want factory built rec. ami trans. Bob 
Forman. Box 1.27. Monmouth, Illinois. 

TRADE $14.95 SILI'El1TONE ItEC- 
ord player for a good used Sky Buddy 
receiver, also have many radio pans, 
have $2.01) worth of popular dame 
recorda. Ayant headfones. Write. How- 
ard Perkins, 11814 Pepper Avenue, 
Cleveland. Ohio. l'. S. A. 

SWAP 00011 CONDITION WIN. 
chester 22 long rifle. leaver action. 

sim 
y type. wind gauge.. front, bask 

sights. arm straps. weight 10 lbs., 
30 inch barrel. approx. value $45, for 

what have you. stipes Benson. So. 
Hadley Falls. Mass. 

WILL TRADE ONE. I:.K III - 
voltage sign transformer, Prim. ll u' 
120 A.C. sec. 15,000 V, almost new, 
for a goal S.W. receiver. M. F. Mlat- trv, Del Norte, Colo. 

HAVE COMBINATION T,ATrOt1- 
ing machine, tattoo designs. inks. 
needles. secrets lire eating. glass walk- 
ing. Hindu rope escape trick and 
many other secrets to trade for In- 

structograph. E. E. Dye. 321 Esst 
Sorte St.. Kennett Square, Pa. 

SIA'AI' FISHING FLIES. PLUGS, 
Iines, leaders. reels ; handball gloves. 
Taylor barometer, Hodgman poncho. 
hunting knives, new briar pipes for 
sleeping bag. .22 rifle, binoculars, out- 
door equipment. C. S. Stamps. Waltz, 
1_11 Transverse. Pittsburgh, Pa. 

WILL SWAP A 4 TUBE BATTERY 
operated SW receiver with 9u and 80 
meter coils for 10 meter transceiver 
or what have you? Harold Lantos, 
(W'9SEF). Renwick. louva. 

\\'ILL TRADE 1.000 DIFFERENT. 
unused postcard viens of the U. S., 
$4.W credit on used correspondence 
course. etc., for Sky ltuddy llew 
rd 430. .Joseph McGuire. 1"022 So. 

38th St.. Omaha. Nebr. 
TRADE MOTOR G1.II031 SCOOT - 

er, cost new $129.1)0. four cycle motor 
11% h.p. for fast miniature camera, 
photo equipment. photographic auppiies. 
scooter worth at least half new price. 
Joseph l'ielrow-ski. 1119 St. John St.. 
Toledo, Ohio. 

\VIRGIN CAMERA F.3 -5 REFLEX 
antofacusing also Oliver tlwwritet 
good conditions and Hallicrafters Sky 
Chief, also ELM. Would like Ilallf- 
crafters SX17 or what have you. 
Samuel Brodsky, 305 Grand St., New 
York City, New York. 

WANTED -SO 3IETEIE CRYSTAL 
with holder for 3860.1 meter rryslal 
and cash to boor. Trade 20 volt trans- 
former for Johnson dial es plate. 
Other parts. Write to no Louis. 
111 -4 Avenue East. Calgary, Alberta. 
Cmasla. 

SWAP CHARLES ATLAS $33.00 
(Dynamics Tensimrl course for a 
reasonably gout S\\' receper, radio 
courses, or what have v J. Maslrk. 
5t0 Grand St.. Trenton. N. J. 

WOULD LIKE TO IIE:AIt F'RO»I 
stamp collectors In Canada und New- 
foundland. Will exchange Only good 

pies of ,Australian stamps, also 1st 
day covers. F. Ity'an, 281 Bell St.. 
West Coburg, N13, Victoria. Australia. 

WANTED--TRIPLETT 9 -309 .AND 
0 -150 meters, test analyzer. ose., tube 
rherker, 0-5 R.F. ammeter. Have 
Stewart Warner 301 converter. Ameri- 
can F 1 mike. Stromberg Carlson 
pickup, etc. I)on Hutchins. Jr.. 022 
Riad. E., Weehawken, N. J. 

HAVE A CROSLEY 5 TUBE AUTO 
radio. Will swap for typewriter. short- 
wave receiver, or what ? Will also swan 
S.W.L. cards. I QSL l00%. (IRA -- 
Victor Charts. 14 Union St.. Methuen, 
Mass 

I HAVE 50 MIAGAZINES S.\\'.&T., 
1934 -1938. Will swap for what have 
you. Have a 5 meter transceiver. Joe 
Ribinski, 219 Nepperhan Ave., Yon- 
kers. N. Y. 

(Continued on following page) 

59 

www.americanradiohistory.com

www.americanradiohistory.com


BARTER and EXCHANGE FREE ADS (continued) 
HAVE 5 CELL FL.t :HLIUIIT. 

.tumor International album, 1937. 1100 
foreign. U. S. stamps, transformer de- 
livering 4.5 volts, coplea Short Rave 
Craft. Radio & Television. Trade for 
complete N.R.I. course. Sol Friedman. 
500 R. 182 St.. New Tolk, N. Y. 

TI1)E -150 VARIETIES U. S. 
stamps mounted W stock-book. No 
Junk. Wanted- Musselman hub brake 
model M In goat condition. Gale l'as - 

ley, Jr.. 1834 Monroe St.. Chicago, Ill. 
WANT OLD PHONO-RECORDS. 

before 1920. Classical or jazz. Singers. 
orchestras. Must be fairly dear. not 
badly scratched. Send list. Will trade 
other retards, cash. Jim l'aimer, 4832 
Caroline Street, Houston. Texas. Want 
for collection. 

HAVE BENJAMIN Alit PISTOL. 
single shot with safety catch and ad- 
justable 

ll colt.ohm- milameter or small signal 
generator. Arthur B. Dames. 2408 W. 
Oakdale St., Phila.. Pa. 

SW.tl' 11.íS1 PARTS. ALL KINDS 
meters, transformers. chokes. tubes 
2121. 203A. 807, 860, etc., 5 meter 
receiver. transmitter for all bands. 
many other parts. State your wants. 
W'BJXV, 412 Seneca St.. Oil City. 
Penna. 

RANTED -TUBE TESTER. 
eilloseope or oselóator or any test i 

Moments. . f have superhet. radios. volt 
ohmmeter for testing instruments or 
something else. D. Carlson. 217 -02 
38th Ave.. Buyside. L. I., N. Y. 

WILL PAY $2.00 FOR .A 1.100 -0- 
1.100 volt, 150 ma. power transformer, 

which was advertised for $1119 in 
the bargain section of Wholesale 
Radio's catalog. Dean Cooper. IT So. 
17th St., Fort Dodge, Iowa. 

TRADE EONI:INE:S $100 WRIST 
watches. one man's, one lady's, 14k. 
solid gold. brand new, never worn. 
John Elliott. 412 Seneca Ave., Oil 
('ill'. Penna. 

' IV -1NT TO TRADE 0.1 WILL l'AY 
some cash for barometers. or other 
Bather Instruments in good condition. 

Thad E. (Dooley. 1819 Trinity Dr.. 
Toledo. Ohio. 

CAS!! FOR NATIONAL TYPE 1. 

drum dial, new or used, counter clock- 
wise rotation. Also exchange 140 mmf 
dotal condenser for 100 mmf singles. 
K. Johannes. 01d Hickory. Tenn. 

I HAVE 20 CANDY MACHINE-, 
and 4 peanut machines. Will trade for 
testing equipment. good receiver. such 
as National. Haillerafter. etc. All let- 
ters answered. Whatsay? Jack Butler, 
50K Whitley Ave.. Joliet. Illinois. 

WANTED: GOOD 16M PItWE('- 
tor. Rims. Also Jewell. Weston test 
equipment. meters. Trade: code ma- 
chine. rode course, velocity. mike, ama- 
teur sets. hang parts. radin bolo 
rotasse. etc. Write S. J. Nieewlez. 
79 Church St., Broad Brook. l'onn. 

IIAVE ONE TUBE RADIOS, 
crystal sets, parts. sign painter lette, 
patterns. Want radio parts, books. John 
Haynes. Doe Hun. Missouri. 

OFFER -T E L E P L E X SPRING 
wound model in good condition. Want 
meters or power supplies for smlt- 
ter. Write W'SI1Yl'. Albert Port. 165 
W. 7 Ave.. Conshohocken. Penna. 

HAVE LIONEL O GAUGE ELEC- 
trie trains transformer. tracks In fair 
condition. Keystone postcard projector 
practically unused for good typewriter. 
Have good 33 tube for good 34. 
Arthur Waddleor, 29 Day Street. Fall 
River. Mass. 

RA \TED RIDER'S atANUU.U.e OR 
tube tester, or what have you. Have 
radio pans. B- Eliminator, lee skates 
size 11. etc. S. J. Ilattory. 35 Potter 
Pl., No Adams. Mass. 

.WANT A STRONG POWERFUL 
amera, phonograph oscillator, 1938 

Ultra Stratosphere "10" or other simi- 
lar sets. Have an old bayonet. Falcon 
camera and radio parts. Interested In 
everything. Stanley Slalewaki, 101 Nor- 
man Ave,, Brooklyn. N. Y. 

WANT CAMERA. ENLARGER. 
etc. Have radio parts. ham equipment. 
Send your list for nine. Don W. Ba- 
tolfson, W1IZME, 260 Maria Ave., St. 
Paul. Shinn. 

HAVE PHONOGRAPH SIOTOR. 8 

inch dynamic speaker and C.S. and 
foreign stamps for short wave re- 
ceiver. factory or home assembled. or 
what have you. Clare Seaman, 125 
3 St. S. E.. Rochester, Minn. 

SWAT' NEW WEBSTE:R I N.t- 
bridged Dictionary. two large volumes. 
latest Mit ion. lack Bannon. 412 
Seneca Street. 011 City. Pa. 

WANT OLD AND LATE REIOItD- 
Ings by Ring Crosby. must be in Play- 
able condition and not badly scratched. 
Will pay rash or trade if ace. Howard 
Rote, Itox W'. Lemon Grove. Cal. 

IORRESl'ONDENCF. WANTED 
with English speaking young man in 
Palestine. Leslie E. Collins. West Pine 
Street. Plaistow. New Hampshire. 

WOULD E IKE. t SW SET OR 
what have you. Have tt'indrharger. 
B- Elhltlnafor. sneaker. phono-pickup. 
Ate. Edward Sherman. lt.F.D. 2. 

manda. (Mon. 

WILL SWAP OR TRADE ONE 
American Cale Reader slightly nard 
with two rolls of tape for what have 
you? Will consider a set of Riders 
Manuals. Eugene Cheney-. Box 88. 
Rudd. Iowa. 

WANT COS!. RECEIVER. 54 TO 
20 MC and V-0-N1 meter. Have In- 
structograph with ten tapes, Browning 
automatic 16 Ga. shotgun with two 
barrels, single barrel 20 Ga. gun. cash. 
G. M. Bettis. Sty. etwater. Trt,s. 

POSTAL CARD COLT.E'TORS. T 

will exchange a card from my locality' 
for one from yours. Please autogranit 
face of card. Address to term F. 
Ostroski. 27 S. 11,4 St., Reading. 
Pa.. U.S.Á. 

60 

TRADE: ARGUS-A, CAMERA. 
case. Don focusing mount, Maxim ex- 
posure meter and wrist loop. for As- 
tatie Is -104 mike, National CRS1 es- 
rillosc,pe with tube. or? All letters 
answered. Chet Rataski. 2.2 L. I mi- 
ler. E. Plymouth. Penna. 

SWAP -5, 10 METER FCC'ITER- =tr.; 10 meter mobile receiver; Car- 
ter 210 volt, 50 mils Geneinotor; 
portable 10 meter c.w. rig; 10 meter 
mobile transmitter. mobile pur. sup - 

ply. tV1JOM, 
40 Wayland St., Boston, 

WOULD LIKE TO BUY Olt 
trade for books and information on 
how to Lemme an Amateur and operat- 
ing a transmitter. Billy Gylvs, Halley' 
tille. Okla. 

tt'.4NTED 3 TUBE ALL ELECTRIC 
short wave receiver less tubes and roils. 
Have large 9 inch super dynamic 
speaker, also have 7 tube Majestic 
chassis less tubes. speaker and pow¢: 
pack. George Mueller. Finley l'ark. 
III. 

WANT TOLD COINS. CAMERA. 
lenses. photo equlpotent, drawing in- 
struments. or? Have mechanics' tools. 
carpenters' pals. bobby or 'orkshop 
equipment and tine table lamp. D. 1.. 
Snyder. 114o Walnut St.. Allentown. 
Pa. 

2 TUBE Ix: SET urn' ASII'u.l- 
fler and speaker unit, Indian held 
cents. approval stamps, postmarks. 
sharp tuner dial. banjo -rake. aun, 
safety lighter. headphones. Want 
mimeograph. R Lewis, Grimthvillc. 
Ark 

Stt..U' SILO N.R.I. IIAI)IO 101'l1.SE 
for superhet communications receiver 
or what. Norman Niemiller, 230 Par- 
ade St.. St. Marys. Pa. 

SWAP OST'S FOR l'IIOTO- 
graphic equipment:- May, June. Aug. 
1925; Feb. -Dec. '26; Feb. 7 -.Ian. 
'29; June '29; Aug. -Nor. '29; Jan. '30. 
April '31: No.. Dec. '31: Jan. -O. t. 
'32. lierman Yellin. 351 New Lo., 
Ave.. Brooklyn. N. Y. 

USED HAWAIIAN GUITAR. CASE 
and lessons, cost $31.00 two years aga. 
Swap for high speed key. code course 
or what have you. Also have plate 
camera. Everett Sehauf, Wellman. 
Iowa. 

TRADE: LUDWIG ORCHESTRA 
snare drum which is practically new 
and in tine condition for SW3. A. M. 
Hinds. ,Jr., Box 1, Tye. Tesas, 

WANTED: 3 OR 4 BAND A.C. 
short wave. 5 -. 6- or -tube receiver, 
working condition, with-without tubes. 

Trade 2- 30 -0 -30. 2-0 -60 Weston DC 
ammeters. never used for receiver. 
It. W. Dieter. R. 2, Box 109. Blue 
River. Wis. 

WANTED: SUI'ERHET. AT LEAST 
1 stage II.F. cover, 10 meters. cale 
oscillator. Have E.C. 0.59 -45 amp. 31 
watt xmitter, IT clipper. 710 volt 
xfortner. 210 tube, A.C. motor, power 
supply for xmitter. Victor Samardz,. 
1044 Longfellow Ave., Bronx, N. Y. 

SW AP- TILNSSI ITTER. PARTS. 
radios, books. Ranted field glasses. 
movie camera or what have you in 
trade. Samuel Schlecker. 321 Eas, 
46th St.. Brooklyn. N. Y. 

WANTED: USED TEST E:OI'll'- 
ment in usable condition. Will trail, 
radio parts Or . rash for same. Itlllu 
Diggs, 31810 Wtlbarger St.. Vernon. 
Texas. 

WANTED ROLLEICORD OR ANT 
other reflex type camera in exchame 
fur trumpet, miniature camera with 
2.9 lens. enlarger, and other photo- 
graphic equipment or cash. .Address. 
Joint Saber. 802 So. Third Avenue, 
Maywood. Ill. 

WANT l'ODE TF :.ACHING Ni 
chine. Have 000 volt pourer Zack 7 

n1 tan with tubes. Robert naive, Wrs 
Fifth St., Marlon. Indiana. 

tiANTEL)-2 CODE PRACTICE 
keys in good condition. also 6 v h 
Storage battery "B" eliminators. Will 
answer all letters. Herbert McKay. 
Donalda. Alta.. Canada. 

t \'ILL SWAP COMPLETE C -ti 
transmitter, new receiver. 5 volt trans- 
formers. :milting tubes. etc. fiant 
phone transmitter less power suite y. 
Will answer all cors espondenre, Semi 
list. Maurice Twilley. Del. Road. 
l'Itlsville. Sid. 

TO TRADE: W &T IIELL.tGF 
comparator (hydrogen ion apparatus) 
in perfect condition. Rant 4 -5 -6 tub, 
communication type revr., 10 to Sri, 
meters. All inquiries answered. Write 
--G. Cape. P.O. Box 113. Desloge. 
Missouri. 

SWAP -2 Tt'RE AC -DC SHORT 
wave set with 1 roll (others lost) with 
tubes. Want bicycle or portable bat- 
tery set Il to 1 tubes). Waiter 
Graham. 6300) Olive St. Rd.. St. 
tords Mn. 

WANTED: USED CANDLER JUN- 
tor course. State lowest cash price 
in letter. Best offer accepted. Write:- - 

Arthur Harris. 211 E. Madison St.. 
Easton. Pa. 

SWAP: ALL KINOS RADIO 
parts. teat egU'prnent. hooks on idin 
and photography S.W. m 

s 
gazines 

writers r armes. U.S. and fori gr 
stamps. Wu nt Stop.waleh, steel Inc 
machine, Iiektn'raph machine. .Sohn .1. 

Vilkas. 1511 So 4901 Court, -Cicero. 
Ill. 

WANTED: TO EXCII.ANGE: l 
respondence with anyone. either sex. 
in England and U.S.A. 1 tont fu' 
you. Ernest W. Meyer, R.1, Girard. 
Kans.. U.S.A. 

ENGLAND CALLING. I HAVE 
several duplicates in my stamp corer- 
Hon I should like to exchange. What 
have you and what do yal want t No 
dealers please. George Blowers 71 
Commixture Road. Oulton Broad. Iemr- 
stoft. England. 

CORRESPONDENCE WITH IN- 
terealing people desired. tt'anl to ex 
Mange letters. photos, etc.. with yo- 
whether you are In the l'.S. Or a 

foreign munir. Write nie. John Paw. 
Mk. 10.15 hazard .Ave.. Los Angeles. 
Calif 

WANTED: 5 METER TRANS- 
(river. l'ay each for best offer. Slat, 
Price and patiu'ars. .1. Remoti'. 110 
W. H ̂ nrie'tn. GI'leanie. 111. 

HAVE 1100 COPIES CHI ^.AGO 
Fair songs. \'en' beautiful souvenirs. 
hatter' radio and old fashioned hbdo 
wheel bieyele. minus big wheel. fo' 
what love you? W. E. Shelton. 3 
W. Cuyahoga Falls Ave.. Akron. Ohio. (Continued ose opposite page) 

TRADE FOR PHOTO RI'l'l'IJES 
or? Triplet! 1232 signal generator: 
1200.A volt -ohm-ndlllammeter: 1220 -.A 
pecker: 1295 modulation monitor. 

Gough- Rrcnale OSLt frequency modu- 
lated signal generator. charanleed 
new. M. L Potter, 233 East Ave.. 
Park Midge. III. 

ti.INT BASEBALL CATCHER'S 
equipment. ramie and phon grap', 
equipment. or? Have great variety or 
presorted stamps, violin. magazines. 
Mah -Jongg game, etc. Victor Look.. 
15 (:rove Terrace, Irvington. N. J. 

HAVE EARPHONES. TONE ARM. 
fossils. minerals. gui t ar, mantlol i n. 
ukelele, banjo and taxidermy courses. 
old prints. retords, list. Want midget 
radio, perennials. coins. Indian pot- 

tery. relics. vases, etc. Stanley Pytel. 
5025 Ogden Ave., Cicero. Ill. 

WANTED, SCIENCE FR'TI 
story magazines. I have other ma,ta 
aloes. papen. stamps. course is 
physical culture. etc. I will trade for 
them. Write II. A. Pitman. hoodoo. 
New Hampshire. 

DEY., WOOD LATHE. 30 INCII. 
chuck. tool guides. Want communica- 
tion receiver. gasoline power genera- 
tors. meters. rifle. relays, rainera, 
crystal microphone, or what ? E. 11. 

Lyle. Box 931. Wink. Texas. 
WOULD LIKE TO EXIIIANGE 

badges. pins, medals, eke. from other 
stales and countries. Will send some- 
thing for your hobby from here. I 

(iSL 100'11, Russell Fehr. .cats 
South 7th East. Salt Lake City. Mail 

BREAKING lP Ill- L.tJtOR.A- 
tn y. Tube tester. meters. outlets. 
switches. purer trans. tubes. radio 
magazines, moors. generators. panel 
lights. condensers. resistors. radi'' 

hints and chassis. )fuss Furman. cabinets 
Franklin Ave.. Hartford. Conn. 

11.tt'E .ALL KINDS OF ItADIO 
parts. Am interested in trading fn- 

golf clubs. Give type of dots and 
what you want in trade in first let- 
ter. Herman Buehrle, Jr., 722 Penn. 
St.. Gary. Indiana. 

CANADIANS-HAVE Nt'SIEItOC ". 
nor and used radin parts to e xrhan 
for radio parts or test egnipmrn,. 
Inquiries appreciated and ;:nswerd. 
Harvey Zellen, 444 Crawford St.. 
Toronto. Oho.. Canada. 

HIAVE 8150 DIFFERENT STASI I'S. 
Trade for R &T, dolhle button mike. 
key. tsolantlte soekes. plug -in tolls. 
vernier dials. 110 mmd viable c 
denser, 2 4 SIR. R.F. choke. power 
transformer. Thomas Sily: ugin 1. 
Steelmn Street. Providence. Rhode 
IsEm,t 

tt'ILL SV',AI' 3 TUBE .1)11'.I- 
fier, complete with tubes. speaker 

bcep. 
Any rrad offers? haro' (amp - 

ell. Jr., :) ('m-'e Sc., Portland. Me. 
CODE. MACHINE INSTRt'CTO- 

graph with oscillator. key. phones and 
tapes 1. 2. 3. Also Reston analyzer 
Mug and adaptors. Will exchange for 
Mot wave or parts o what have you. 

Andrew Dunn. 1442 W. Hubbard St., 
ChMaeo. III. 

Mc. Call 

5.898 YV3RA 

5.885 H196 

5.875 HRN 

5.855 HIIJ 

5.845 YVIRB 

5.825 TIGPH 

BARQUISIMETO, VEN., 50.86 m., 
Addr- La Voz de Lara, 12 n, -1 

pm., 6 -10 pm. 

SANTIAGO, D. R., 50.95 m. Irreg. 
ular 6 -11 pm. 

TEGUCIGALPA, HONDURAS, 51.06 
m. 1.15 -2.16, 8.30 -10 pm.; Sun. 
3.30 -5.30. 8.30 -9.30 pm. 

SAN PEDRO DE MACORIS, D. R., 
51.25 m., Addr. Box 204, 12 n.- 
2 pm.. 6.30.9 pm. 

MARACAIBO, VEN., 51.3 m., 
Addr- Apartado 214. 9.45 -9.45 
am., 11.15 am. 12.15 pm 4.45. 
9.45 pm.; Sun. 11.45 am. -12.45 
pm. 

SAN JOSE, COSTA RICA, 51.5 m., 
Addr. Alma Tics, Apartado BOO. 

II am. -I pm., 6.10 pm. Relays 
TIX 9.10 pm. 

5.813 TIGPH2 SAN JOSE, COSTA RICA, 51.59 
m., Addr. Senor Gonzalo Pinto, 
H. 

5.790 TGS GUATEMALA CITY, GOAT., 51.75 
. Casa Preidencial, Senor J. M. 

Caballeroz, Irregular. 
5.750 YNOP MAmN. AGUA8 

-9.30 
, NICARAGUA, 52.11 
pm. 

5.740 YV2RA SAN CRISTOBAL, VENEZUELA, 
52.23 m., Addr. La Vol de 
Tachira. 11.30 am. -12 n., 5.30 -9 
pm., Sun. till 10 pm. 

5.735 HCIPM QUITO, ECUADOR, 52.29 m, Ir- 
regular 10 pm. -12 m. 

5.180 VOX MEDAN, SUMATRA, N. E. I., 57.97 
m. 8.30 -11.30 am. 

5.145 OKIMPT PRAGUE, BOHEMIA, 58.31 m,. 
Addr. (See OLR, 11.84 mc.) 
i':eq -oar. 

5.145 PMY BANDOENG, JAVA, 58.31 m. 5.30 - 
II am, 

4.760 VUD2 DELHI, INDIA, 60.48 m., Addr. All 
India Radio. 730 am. -12.35 pre. 

4.920 VUM2 MADRAS, INDIA .99 m. Addr. 
All ledu Rad,o, 6.30 am. -12.10 

4.903 HJ3ABH BOGOTA, COL., 61.19 m., Addr. 
Apartado 565. 12 n:2 pm., 6 -II 
pm.; Sun. 12 n:2 pm., 4.11 pm. 

4.033 VUB2 BOMBAY INDIA, 61.8 r-1. Addr. 
A'I lais Radio, 7.30 am. -12.30 

4.810 HJ4ABP MEDELLIN, COL., 61.44 m. 8.11 
pm. 

4.3'5 Z7D DURBAN, SOUTH AFRICA, 61.5 
m., Addr. (See ZRK, 9.606 mc.) 
Daily 12 m. -3.45 pm., Sat. till 
4 pro., Sus, till 3.20 pm. 

4.842 HJ3ABD BOGOTA, COL., 61.95 m., Addr. La 
Nueva Granada, Box SM. 12 n: 
2 pm., 7.11 pm., Sun. 5 -9 pm. 

4.840 VUC2 CALCUTTA, INDIA, 61.98 m. Addr. 
All ledia Radio. 6.30 am. -12 n. 

4.800 HJIABE CARTAGENA. COL., 62.46 m.. La - 

Voz de los Laboratorios Fuentes. 
Addr. Box 31. Daily 8.30 am.-11 
pm., Sun. 10 am. -9 pm. 

4.790 HJIABB BARRANQUILLA, COL. 62.72 m. 
La Voz de Barranquilla. Addr. 
P. O. Box 715. 11.30 am: 1 pm., 
4.30 -10 pm. 

4.772 HJIABJ SANTA MARTA, COL., 62.85 m. 
11.30 am. -2 pm.. 5.30 -10.30 pm. 
except Wed. 

4.740 1-1J6ABC IBAGUE, COL., 63.25 m. 7 pm.-12 
m. 

On the "Ham" Bands 
(Continued front page 27) 

Caf! Freq. 1? S lf'here Heard 
IIT3N 14.'l 5 9 N. J.. South Africa 
7115X 14.165 5 9 N. J. 

II I7G 1 f.' 5 9 N. J. 
28.25 4-5 7-9 Ontario, Me., N. J. 

T1171 14.035 5 2.5 Cotin.. N. Y. 
TIP1A 14.5 5 7 Fla. 
11R2A 14.27 8 Kan. 
HRSRG 14.0: 5 5 Ore. 
IIRSC 14.115 5 8 Conn. 
K4EEE 27.02 5 6 N. H. 
K4EJF 14.115 S 4 -9 - -- 

K4FTC 28.125 4 8 

K4EZR .'8.0' 5 8 

K4EMG 14.11 5 8 
K4EJR 14.11 5 8 

K4FAY 14.219 3-5 6-8 
KSAF 29.38 5 6 
KS:\N 28.8 í 8 

K7GSC 28.52 5 8 

K7GDP 28.62 5 7 

K7AOC 14.213 5 9 
OX7ZL 14.04 5 7.8 

Fla. 
N. T. 
N. T. 
N. T. 

N. J. 
N. J., Fla., S. D. 
Ky. 
Ontario 
Ky. 
Kw. 
Tttah 
Cnl., Kan. 

Please say you saw it i' RADIO & TELEVISION RADIO & TELEVISIO': 
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Cafe Freq. R S Where Heard 
TG9AA 14.095 4-5 6-9 Wash, N. J., Conn. 
TG9BA 14.29 3-5 5-9 Col., Me N J., 

New Zealand 
TI2AC 14.15 5 8-9 Me., N. J. 
VEIET 28.3 3 3 England 
VE2BG 14. 5 8-9 England 
VE2CP 14.15 5 8.9 England 
VE2AA 14.15 5 7 England 
VE3LL 14.19 5 8-9 England 
VESAHU 14.11 5 5 England 
VO1B 14.25 4 7 Fla. 
VO2N 14.02 3 4 Mo. 
VO2Z 14.137 5 4 N. Y. 
VO6B 14.28 5 7 Ontario 
VP1BA 14.095 45 6-9 Col.. Conn.. Wash., 

Ill., Me., N. J. 
VPl\VB 14.09 4-5 6-9 Col N. Y., Wash., 

Ore.. Me. 
VP2LC 14.13 4 8 N. J. 
VP5TR 14.21 4 7 Me, 
V P6FO 14.105 5 5.9 Ore.. N. J.. N. Y. 
V P6LN 14.15 5 9 Me.. N. Y. 
V P6Y B 14.1 5 9 N. J. 
VP6\I\' 14.135 5 8 N. I. 
V POLO 14.075 4 7 Gum. 
V P6M R 14.145 5 7 Cune,.. South Africa 
V P7NS 14.11 5 6-8 Col.. Me., N. J. 
V P7 NW 14.2 5 7 Me. 
VP9L 14.06 4.5 6.9 Wash., Me., Conn., 

III. 
VP9G 14.105 5 8 -9 N. J., Conn.. N. Y., 

Ill. 
VP9R 14.165 4 8 N. J., N. Y. 
V P9Z 14.34 3 5 N. Y. 
VP9LS 14.12 2 2 S. D. 
W 1 AT\- 14. 4 6.7 New Zealand 
WIZI 14. 5 8 South Africa 
\V1KOM 28.4 5 7 England 
\\'1KBl. 28.42 5 3 England 
\\'IIIYZ 29.06 5 5 England 
W 1 K EX 29.08 5 6 England 
\V I A t' R 28.82 5 6 England 
WI KIM 29.0 5 6 England 
WIFBX 28.86 5 4 England Wtits 28.62 5 4 England 
W1BDS 28.6 5 5 England 
\V11PV 28. 5 4 England 
WIHON 28. 5 4 England 
WIKTF 28. 5 5 England po 14.23 5 8 England 

KKP 14. 5 9 England 
\VI BUZ 14.25 5 8 England 
\1'1('01 14.23 5 7 England 
WI 1 FD 4.4 2 5 S. D. 
WITNT 3.95 4 7 S. D. 
WHQ A 4.0 3 7 S. D. \\'JO\- 28.28 5 7 England 

HTW 28.3 5 6 England 
W 2CrIZ 28.33 5 4 England 
\1'21YX 28.32 5 6 England 
VA''ItFN 29.4 5 3 England 
\\' v PH 28. 5 8 England 
\V21 \\'N 14.19 5 9 England 
N 2.AI1K 14.19 5 8 England 
VA"2HXP 14.22 5 8 England 
\\'?13RI 14.21 5 9 England 
w2ELJ 4.12 4 8 S. D. 
\V3GKM 14. 8 South Africa 
W3EOZ 14.28 5 7 -8 South Africa, Eng- 

land 
W3FIL 28.35 5 6 England 
\V3BDV 29.1 5 4 England 
W3CLA 29.0 4 3 England 
W3A ST 28. 5 5 England 
\V3MBO 28. 5 6 England 
W3HKM 28.74 4 4 England 
W3FR E 14.22 5 9 England 
\V3FJU 14.25 5 5 England 
\V3 F.\V W 4.4 3 5 S. D. 
\V4OC 14.25 5 7 -8 South Africa. Eng- 

land 
W4 EEV 14. 5 8 South Africa 
W4EPX 28.62 5 4 England 
\V4EGN 
\Y4ERX 

29.6 
28.6 

5 
5 

5 
4 

England 
England 

W4ECZ 14.21 5 9 England 
W4AMR 14.21 5 6 England 
\\'5ZS 28.7 4 4 Englund 
\\'6lIKY 14. 5 8-9 New Zealand 
W8DISC 14. 5 8 South Africa 
\\'8AFQ 28.96 5 5 England 
\V8CIR 28.8 5 3 England 
\V8AHC 28.7 4 3 England 
\V8QWT 28. 5 6 England 
\\'8QKS 14.22 5 8 England 
\V9ARA 14. 4 6 -7 New Zealand 
\\'9TI Z 14. 5 8 South Africa 
\V9RGH 14. 5 8 South Africa 
W9MF,L 14. 5 8 South Africa 
\V9OF1. 28.65 5 5 England 
W9\\'IP 28. 5 6 England 
W9OLY 28.6 5 5 England 
W9RUK 14.24 5 8 England 
XEIAA 14.12 5 6 Wash. 
XE1GE 28.45 5 7 Ontario 
XE1CJ 14.1 5 7 Me. 
XE2BJ 14.13 5 9 Wash. 
XE2FA 14.05 5 8 \Vasil. 
XE2GM 14.115 5 8 Wash. 
X E3A X 14.3 5 8 Ontario 
YN3BG 28.4 4 6 Me. 
CEIYO 14.12 5 7 Wash. 
CEI AO 14.1 4-5 6 -8 Ore., Fla., ill. 
CE2BX 14.13 3 -5 5.7 Col., Ill., Mass., S. 

I).. Fla., New 
Zealand 

(Continued on page 63) 

BARTER and EXCHANGE FREE ADS (continued) 
WANTED: USED INSTRUCTO- 

grapin tapes; continental only. state 
number, price. and condition. Write: 
John It. Kane, 1718 Martha Washing- 
ton Dr., Wauwatosa. Wis. 

HAVE 6 INCH REFLECTING 
telescope. factory ground mirror, metal 
tube. Want oscilloscope or what have 
you. Claude Smith. Wink. Texas. 

WANTS :Li SKY BIDDY" SW 
lereisce. Will give $11.00 in cash 
or Argus camera. tiller and mshade 
(retail value is $13.50) and $3.0(iß 
rash. B. Rosenbaum. 1606 North 
Shore Rd.. Ices ere. Mass. 

UIIL TRADE 3IAliAZINh:S, TEL - 

scoie, boo st. 
and motor for small 

transmitter, magazines in alL Mo- 
tor in good condition. Also have many 
stamps. etc. Write for list. Warren 
Brawn, 01654 ConC1 Ave., Anaeortes, 
Wn. 

SWAP. ANAL[ ZPR. P.E. CELI., 
unit. Motorola ear set, vibrator power 
sepal). 211 -1% transmitting tube. What 
have your Jack E. Fly, Inox 1 il. Den- 
ver. colo. 

StV,u' NEW ECLIPSE ELECTRIC 
outboard (cost $401. 1922 Harley mo- 
torcycle in A -1 condition. Candler 
rodo and typing course, N.P.I. l'oultra' 
course, for Gratin, Rollelcord or 
similar camera or good S.W. receiver. 
Richard Houghton, Littleton, Mass. 

!LAVE .32 CAL. RIFLE. WILL 
swap for guitar and rifle for 30/411 
Krag. Have 11 shells to tit rifle. Radio 
parts, etc. What hare your Michael 
Foster. R.D. No. 1, Salina, Pa. 

I HAVE 8 SF,'rs ItEDI'(l'ION 

Need meters andodials, variablencon- 
lenscrs. Send list and 1 will send 
full data. I will answer 1000. 
Martha E. White. Pius, iule. Md. 

CANADIANS. riz POPULAR ME- 
rltanies, 59 Modern )Ierhanix and In- 
tention. Trade for folding Kodak cam 
Mn or S 111111. movie camera. A. E. 
Hartsell. inox 101. Madison. Sask., 
Canada. 

SWAP NEEIHAM UPRIGHT 
concert grand piano. needs retuning 
d- nd polishing. inside in perfect ren- 

ition, never been used. Will deliver 
around Roston. Want transmitter or 
receiver, S. Swetzoff. 33 Waben ßt., 
Roxbury. 3lasa. 

WANTED: SMALL X- \IITTEIt, 
A.C. transceiver es phono equip. \CI 11 
trade test equip.. teeters. es ruing 
parts. Write- Charles Steiner. 634 
Delaware Street. Harrisburg, l'a. 

WILL SWAP A SUNBEAM ELEI'- 
trle razor A -1 condition. Also hand 
grinder brand new with 6 steel cutter 
6 emery mounted wheels. For Haiti- 
crofters. Sky Buddy or what r Marcel 
Lachance, 20 Howard St.. Lewiston, 
Maine. 

WILL SVI'At' 1 LIONEL TRAIN 
set. reversible engine, for short scare 
remit er. \CIhI swap SVI'L cards. QRA. 
E. F. Diehl. Jr.. 3119 S. 17th St.. 

1 

mp a Hill. Pa.. U.S.A. 
HAVE 121) COPIES OF S.tTVR- 

day Evening Post. Also Time. Forum, 
National Geographic and others. Want 

1 radio parts. reeve., unifier, or? 
Iß.í -Bob Davis. 303 Westland Aye.. 

Icelles. Ohio. (ISL 100%. 
HAVE 4 VOLUME SET OF 

:A Udel's Plumbers' and Steanlfltters' 
Guide. cost $6. good condition. Will 
swap for null(' balk or books of equal 
s ohm. William IL Coburn. Box 177, 
Vivian. W. Va. 

TO TRADE SUPERIOR ALL- 
meter. Triplett tube tester. motel 
12111. and Triplett signal generator. 

Smodel 
1230. also Ilanunarlund coils 

.1V.K. -4 and ß.1\'.K. -0 kit. R. I. 
i::rdner. 21189 L St. San Ilingo. 
California. 

SWAP NEW EASTMAN .\0.11',T- 
able alum Minn developer tank and 
radio parts for phono motor, pickup. 
equipment or what Y Send list of s w 

page to Emmett Sullivan. 7829 ap- N. c amer St.. 3111w:tare. W is. 
HAVE 12 ISSUES RADIO NEWS 

Der.. '37 to Dec.. '36. old Annale], 
Call Book. 2 or 3 SWL (IRA lists. 
Want 10 meter converter. small battery 
radio or? Chas. A. Spielman, 41314 
S. Barstow St.. F.att Claire. Wis. 

WANTED: l'T:\II KIT NO. 2 Olt 
modulator. Must be in gimd rendi- 

tion. All letters answered. Burns E. 
Healer. 3111 N. "A" St.. Arkansas 
city. Kans. 

10 WATT l'110NE AND C.W. 
"Ili- l'usli" all band transmitter. Com- 
plete! Factory tbled. What have 

`a to trade? 
II. 

G. Gavin., lias W. 
'rl. .Anderson. Ind. 

SW' ?I' I)YNA PI'SH EXCITER. 
complete uit h Bower etlpPl', crystal 

nd rolls. for good used receiver or 
transmitting Pans. Swan 2 stage 
prstal preseleetor for Candler system 
or tale machine. Steve largo. Jr., 233$ 
Ititer,lew .Ive.. Dayton. Ohio. 

WANTED: AUTOMATIC CODE 
machine or small nmltiteeter, must 
test A.C. volts. Have Riders No. 3 
and other radio equipment. Address: 
Jantes IL Finney, 45 [tirer Street. 
Cambridge. \lass. 

SWAP 110 VOLTS UNIT D.C. 15 
watts output tame Rcon, horn 3 
feet long, brand new, converter D.C. 
to A.C.. deliver 3.511 watts. for rifle. 
Fantle 12 or c r D:, gord condition. 31. 

Henry Baynta. 54 Sr. N. Y. C. 
HAVE TELEI'LEX lOD}: MA- 

ciii,e. complete, built iii oscillator, 
phrnles, key and Instructions. will 
trade for goal pleselertor 10 to 100 
meters, give particulars. or what have 

you : William Tim.. 1410 Mahan 
Are.. Bronx, N. 1. P. 

TRADE " El LEN 311" THREE- 
tube, all-wave battery roue iter, tam Its 
magnetic speaker. very economical 
Opel Winn. In perfect working condi- 
tion. Want a balloon tire bicycle In 
Perfect working editIon. Alexander 
Palsleptu'. 217 i'ine St., 11dla., 
Penna. 

Ú'ANT atop tv.tTT FINAL Á31I LI 
fier. modulate, for tonne and power 
supplies. or parts. hale IP Melody ß 
seen 'night. paner circular and jig 
sawn, miscellaneous parts. Jimmy 
Guinn, 935 W. 21st. Anderson. In- 
dia 

WANTED: IIAILICILtFTEIL NC, 
or Howard short wave receiver. Will 
Pay cash or trade. let's exchange, lists. 
John C. Noonan, 620 8th Ave, Brook- 
ings. S. D. 

If AVE LOTS OF RADIO PARTS, 
over 1.000 foreign and U. S. stamps. 
good guitar rase, small turning lathe. 
Write for list. Want xmltter and ham 

Nequipment. Arnold Odden. Battle View, 
o. Dak. 

SWL EXCHANGE 
GREETINGS FROM THE SOUTH - 

land, SWL's! Would like to swap nt with you. also newspapers and 
pintos. Foreign readers. I (451, 100'1. 
so cone ahead with your cards. Ed- 
ant Owens. Wellington. Ala. 
SHORT WAVE LISTENERS IN 

and foreign countries. Would 
Ilke to exchange SWL's. We QSL 
100'.1. 11BA, W. C. Parkinson, Box 
864, Texas City, Texas, U.S.A. 

I A31 AN SUI, I Witt. QSL 
106% anywhere in the world. Ernest 
Sawyer, lt. S.S.L.. Ú'3F91, 46 Mah- 
lon I St.. West 3ledway. Mass. 

SWL'S IN THE U.S.A. AND 
foreign countries, let's swap SWL 
cards. Send me your tard and I will 
promptly send you Irvine. I QSI. 100`-. 
URA: Vernon Lockett. 229 S. Bonner 
Ave.. Tyler, Texas. 

\VANT Tl) 111'1-, USED FAITORI' 
built shot 

w ) ate receiver and code 
machine. A. '. Jensen, 0939 Imlay 
St.. Chicago. Ill. Nor. Pk. 

WANTED: HAWAIIAN GUITAR. 
enlarger. stamp collections. 40 meter 
scats. chassis, eduratlimal books, ore 
Have: 16 mm projector. films. radia 
parts. D.B. mike. (1ST. Radio, aliene- 
11magazines and charger. etc. Stan. 2748 
Meade St.. Detro't. Mich. 

Ú'ANTED: SKY BUDDY. SIMI- 
LAR receiver, low power phone xndtt... meters, pickups. record 
changers. Have xmitter key. candit 
canera, radio course, records, high 
ratio Inning dial, phono oscillator. 
11111 Cn I len Box .1, }:nilnetshllrg. 
Iowa. 

HAVE 5- TITI}: S.W. R.A1110 
.t.C. D.C. model. Will trame for 
"U.It.F. PIat1IMs Co." ponahle 
trans. recv.. 214 or louver. 4.0011 M. 
or higher. Emery Toon. 300 Highland 
Are Johnson City. Tenn. 

HAVE .\)1G1'ß CAMERA AND EN- 
larger. exposure meter. photo light. 
standard vertical enlarger complete. $75 
course In phonography. to trade for 
amateur radio and parla. l'ail limn]. 
Il thon, N. Y. 

HAVE BRAND) NEW NATIONAL 
SÚ' -3 with 20 -, 40 -, 100 -meter band - 
spread coils. tubes and Frost head- 
phones. It Is the 2 volt model. Want 
photograph graph equipment. R. 'theft, Byrd 
't Raleigh. N. C. 

HAVE: PRACTICAL \VIR} :LESS 
Telegraph by E. Drew. and Radio Tele- 
Phony for Amalenrs by Raclant ine. 
Walt radios. parts. code niaclunc or 
what hare you? .1. Kubik. 37 Pine St., 
Gt. Barrington )la... 

WANTED: o- Tl'IIE S1'1'EILII}T., 
must hare "R" peter. Have 3eí11 feel 

Ii o sports filet in perfect shape. 
transmitting. receiving tubes anti $3.(10 
in utilised 3e stamps to boot. Dickson 
\\'Inm n. Red (tank. N. J. 

('Q SWL'S. U'OL'I.D LIKE TO 
swap QSL's with SWL's and hams, 
a'L s included. in any part of the 
world. 1 051. 100G. (MA : Arnold L 
Berger. G'5. 33 Wartender Park Road. 
Edinburgh. 9. Sal land. 

SWL'S EVERYWHERE IN Tin: 
erld, ur crd wed b appreciated. 1 

QSI, 100':. What say someone pee. 
Robert Guest. 359 N. Charlotte St., 
Pottstown. Penna. 

ATTENTION SWL'S IN I.S.A. 
and foreign countries. I would like to 
swap nO' S VL card for one of yours. 
I CISL 100!'x. Ian M. Perkins. Tara - 
dale. Napier, New Zealand. 

WOULD LIKE TO EXCHANGE 
cards with any ham, U.R. or foreign. 
I QSL 10O'1. At Letcher. 528 E. 
Stain St.. Medford, Oregon. U.N.A. 

CQ IL'S ES 031'S. WILL COMM 
bark fer anybody by return mall. 
Vr 73 es DX. QRA: "l'Y2OK," Ary 
Rlaustein, 699 Alameda 13u. 
Paulo, Brazil. South .America. K pue 

SWL'S AND HAMS ANYWHERE. 
Anybody ending me ne of their 
SWL's w,iti gut one of mine in return. 
I QSL 100 ;. Harold C. Chapman, 
106 Mill St.. [-all. Ohio. U.S.A. 

(11 Kt .SW WI: S. I WOULD L11(1: 
very touch to correspond with future 

r, or other Oceania Hams. I will 
answer all mall. Millard Fortner. 
Route No. I. Rog Sit. t'rrePn. W. Va. 

OM'S, l'1.'ß. .S\1'1,'ß. WOULD 
like to exchange correspondence with 
you. what say m wet ne. please? (MA. 
R. C. Norton. Jr.. It.lt. 5. Hamilton. 
Ontario. Canada. 

TRADE IBRI'N0 VELOCITY MIKE 
A -1 with 10' cable. telegraph key 
:cod sounder. for crystal mike. pickup. 
Turntable or what have you? I'll an- 

Faall 
inquiries. B. L. Fisher. 80$ rmer St.. Petersburg. Va. 

WANTED: (10011 6 VOLT GENE- 

A 
motor with about 200V output. Have 

-1 condition Wnllensak 15 power 
telescope to trade. All letters an- 

red. 11111' Soliman, 11.R. 5. Creen 
w'wI le. Milo. 

WANTED: 2 -4 TUILE .tC -l)(7 S.W. 
malI printing press or Call 

Rooe k. llave 2 -30, 2 -32, 1 -22 tubes. 
S' 1't ah speaker. phones. limner 
Davidson. 322 E. 10th St. S.. New- 

ton. Iowa. 
HAVE NEW MAC 1)E I.I'XE BUG 

key and late Candler Junior o ule 
use. 0 -1 De Triplett" milliam- 

pere meter "new." Want goal com- 
plete short wave receiver. Must be 
A -1 shape. John Strang. 332 N. Jef- 
felson. Peoria. III. 

HAVE LADY'.$ WHITE GOLD 
wrist watch. set enteen jew'ell, d. East 

Geo3:A 
folding Kodak. National 

graphies. Popular Merhanirs. 
others; two tube Kadele, Sky Ruddy 
radio. Want larger radio. instruments, 
oscillator or what ortet ed. C. Pollock, 
Chanute. Kans. 

SWAT': SIBIItT tV.t l.-. SET 
builders' parts 2. volt tubes. 4s 
lesson N.R.I. coarse, val ue $20. Trade 
for field glasses, auto radio or 
caliber automatic rifle. Oscar E. NeÌ 
son, Route I. Oslo. Minn. 

WANTED TO It}T -A CA31EItA, 
reefer Argus. but will consider eider any 
kind. Pelee must be cheap. have rifle. 
microscope. hooks and magazines to 
swap for chat ? All letters answered. 
Meylan Wilbur. Weld. 3laine. 

%'.ANTED- RIDERS. GERNSTI ACK 
Manuals. Have three meter Reaelrite 
tt 
S. 

aten L. 31. Slhtachter. Geuyshtrg, 

SWAP ONE COMPLETE NltI 
radio tourne complete with t it les- 

t for a Sky - Muddy or like re- 
ceiver. John H. SI-Milken. :t Warren 
St.. Charleston. S. C. 

SWAP CORONA PORTABLE WITH 
ose. golf clubs. G.E. two -hand super- 

het., hooka, tested tubes. Want phone 
rig. frequency meter. radio servicing 
instruments. Donald Watson. 17 Lake 

HAVE 150 WATT A.P. CENERA- 
tor. Cost $42.50 new. l'oser rack motel 
A -1 shape. Trade for 5 meter trans - 
eirer nr 2 -tube loudspeaker set with 

batteries. Robert L. Smith. 33 Erwin 

for May, 1939 Please say you saw it in RADIO 8 TELEVISION 

IIELLO ßÚT.'ß AN1'\\'II ERE:. [.ers swap erds. Inn) ()SI. hr. Vr 
-3 es DX tilt I "Tile Listener in the Manges, M. N. Wicks, lla.haunah. 
South Australia. 

ATTENTION SWLS :AI.I. O1'1: :t 
the world. 1 will swap cards I0I1.1 
with anyone. Also. I will swan Stannts 
or correspondence. Harold L. Knauf. 
34 Wilmington Street. Rochester, New 

SIIOIIT WAVE LISTENERS IN 
all countries. Would like to exchange SWI, cards. postcards and photos and 
would like to correspond with 

QS 
Hoffman, 

{4 

any- 
one. 

lmotAvenus, t'hie Illinois. l'. S.:t. 
1 WISH TII EXCHANGE SWL 

cards and correspond with anY011P in 
t lie world. . Come on. YL s and 03I's. 
Law wd K noes. Fayette. Ohio. 

1V01 1.15 1.110E 'ID EXCHANGE 
postcard 

uv 

rie :uni letters with for - 

eign S\\'1 ;s Prefer totes interested in 
radin. If you like long letters. write -w ill answer all. Mrs. Lucy Jennings, 
R.F.D. Nn. 1. Cladys. s'a., U.S.A. 

CALLING, CQ. SWL, XYI: N, l'L'S 
and ilms. would like to swat, SUI, 
cards with you. MIA: Itay Davis, Co. 
773 ('t', Drakesville, la. 

SWAP SWL'S AROUND THE (OR 
nor or around the world. 10051, (11íA: 
Bob Liggett, 8224 Passneore St.. 
Philadelphia. Penna. 

ATTENTION YI: R F.S 031'S, 
"The Voler f the Windy l City" call- 
ing all SWL's tlreltlghout the world. 
Mare new card. Will swap and cor- 
respond 100'í. ORA: Chas. E. Basa, 
2678 N. Halsted St.. Chicago, Ill.. 
U.S.A. 
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....THESE OUTSTANDING SHORT WAVE BOOKS 

ARE Now Available AT YOUR DEALER! 
Y(l buy parts. tubes, kits, accessories from your 
of short -wave fans do. Now through a nation -wide 

able at your favorite radio dealer -right where you 
saves time and von can inspect the books before you 
advertised on this page -they're always in stock. 

101 SHORT WAVE 
HOOK -UPS 

Compiled by the Editors of 
RADIO & TELEVISION 

Here is a worthwhile hook that every 
short we listener. every short wave 
fan, and every short wave amateur 
has wanted for a long time. It Rives 
you 
which have 

short wave honk mne 
tt ate a,-... 

100 Illustrations 
72 Pages 

HOW TO BUILD AND OPERATE 
SHORT WAVE RECEIVERS 

This Is the best and must up -to -date book Oli 

the subject. It is edited and prepared by the 
editors of RADIO & TELEVISION and 
contains a wealth of material on the build- 
ing and operation. not only of typical short 
wave receivers, but short ware converters 
as well. 

SOC 150 Illustration 
a7Vrr 72 Pages 

MóñT R 
REÇEIVERS 

WORtI THLM 

50c 

TEN MOST POPULAR 
SHORT WAVE 

RECEIVERS 
HOW TO MAKE AND WORK THEM 
The editors of RADIO & TELE- 
VISION have selected ten out- 
minding short write receivers and 
these are described in the new vol- 
ume. Each receiver is fully Illus- 
trated With a complete layout. Pic- 
torial representation. photographs of 
the set complete, hook -up and all 
worthwhile specifications. 
75 Illustrations 25C 40 Pages 

local radio dealer -that's what countless thousands 
distribution service our numerous books are avail - 
buy other radio equipment. It's more convenient, 
buy. Ask your dealer to show you all the books 

HOW TO GET 
BEST SHORT WAVE 

RECEPTION 
M. II:tRVEY GERNSBACKL tells 
you everything you have ever wanted 
to know about short wave reception. 

The author. professional radio 
listener and radio fan for many years, 
gives you his long experience in radio 
reception and all that goes with it. 
40 Illustrations 
72 Pages 50c 

How 
ro Ger 
BEST 

HORTwgof 
RECEPT /ON 

LrkMel ,w., 'Ñ 

HOW TO BECOME AN AMATEUR 
RADIO OPERATOR 

By Lieut. Myron F. Eddy, whose experience in 
the amateur field has made hint pre -eminent In 
this line. 

If you Intend to become licensed code oper- 
ator. if you wish to lake up phone work eventu- 
ally -this is the hook YOU MUIR get. 
I50 Illustrations 
72 Pages 

THE SHORT WAVE 
BEGINNER'S BOOK 

Here is a book that solves your short 
wave problems -leading you in easy 
stages from the simplest ftlndamen 
lain to the present stage of the art as 
It is known today. It is the only 
low- priced reference book on shin( 
naves for the beginner. 
75 Illustrations 25c r, Pages 

LOOK FOR YOUR NEAREST DEALER 
For convenience the publishers list below dealers in all parts of the world where our 
books are available. On your next shopping trip be certain to examine these volumes. 

You're sure to want them for your technical library. 

Walther Bros., Montgomery 
ARIZONA 

Sam' Cigar Store. Phoenix 

CALIFORNIA 
Electric Supply Co.. LosdAngeles 
Radio Supply oo 

Rejet 
elevlsionmSUVV1Y Co., Lon An. 

Pacific Radio Exchange. Inc.. Los An- 
geles Western Auto Supply. Los Angeles 

Zack Radio Supply Co., Ina Angeles 
Woman's Book Store, Pasadena 
Western Radio & Elec. Co.. San Diego 
Offenbach Electric Co., San Francisco 
Technical Book Co.. San Francisco 
Zack 

SpacisSitesl 
Supply 

aJoserancisco Co.. 
COLORADO 

Auto Equipment Co.. Denver 
Interstate Radio :MIMI . Deliver 

CONNECTICUT 
The Edward 5'. Judd Co.. New Raven 

DELAWARE 
Wilmington Flee. spec. Co.. Inc.. Wil. 

mington 
FLORIDA 

Radio Accessories Co.. Orlando 
GEORGIA 

Wholesale Radio Service Co.. Inc.. 
Atlanta 

ILLINOIS 
Allied Radin Corporation, Chicago Walter C. Braun, Inc.. Chicago 
Chicago Radio Apparatus Co.. Chicago 
A. C. McClurg & Co.. Chicago 
Newarkt Elleecctri 

Mart. 
C Chicago 

Roebuck & Co., Chicago 
Macta Stein & Co.. Chicago 
Montgomery Ward & CO.. Chicago 
Wholesale Radio Service Co.. Inc.. Chi. 

IN 
Van Sickle Radio, 

DIA 
IndNA anapolis 

MASSACHUSETTS 
Dett'olfe & Fiske Co.. Boston 
The Personal Book Shop. Ruston 
Wholesale Radio Service Co., Inc., Dos. 

ton 
Library Book House. 

pply Co.. Boston 

Masi Brothers. 
eetrit 

T NESO 
St. Paul Bonk & 

MINStat. 
Co,. 

A 
St. Paul 

MISSOURI 
rntrstein- Applehee Co.. Kansas City 
Halter 

Labs.. 
Radio ('e, t St. Louis 

van Sickle Radio Co.. St. Louis 

Rad in Apparatus 
NEW 

Co.. 
Nwark Newark 

United Ra 

Wholesale 
Radio Service Co.. Inc., e 

NEW YORK 
Fort Orange Radio Dist. Co.. Albany 
Wholesale Radio Service Co.. Inc., 
wholesale Radio Service Co.. Inc.. 
Harriison Radio Co.. New York City 
American 

a 
News Ne s Co.. New York City 

Raker & Taylor Co.. New York City 
Blan. the Radio Man. New York City 

r. 
N 

Inc...o Newi York 
Radio Circular Co.. New York City 
G. E. Steehert & Co.. New York C 
The Steiger Co.. New York City 

n Radio Co.. New York City 
Thor Radio Corn.. New York City 

New 
iemsdek Book Stores. New York 

Wholesale Radin Service Co.. Inc.. New 
York City 

H. W. Wilson Co.. New York City 
Radin l'arts & Equipment Co.. Rochester 

rt 

OHIO 
College Book Exchange. Toledo 

OREGON 
J. E. Gill Co.. Portland 

IA 
Radio Electric Service Co.. Philadelphia 
Cameradio Co.. Pittsburgh 

WASHI 
Seattle Radio Supply Co., Seattle 
w'edel Co., Inc.. Seattle 
Spokane Radio Co., Spokane 

WISCONSIN 
Radio Parts Co.. Milwaukee 

ARGENTINA 
Radio Revista. Buenos Aires 

McGill's Authorized Agency. Melbourne 

Emil Ar Orna 
si 

ena, 
s 

CANADA 
T. Eaton & Co.. Winnippeeg, Man. 
Electrical Supplies. Ltd Winnipeg. 

Man. 
Wholesale Radio Supply. Winnipeg. 

:Ilan. 
Canadian Electrical Supply CO., Ltd.. 

Toronto. Ont. 
Radio Trade Supply Co.. Ltd.. Toronto. 

Ont. 
Canadian Electrical Supply Co., Ltd.. 

Montreal. 

a Soave, Saao Agency Paulo 
CHINA 

China News Co.. Shanghai 
International Booksellera, Ltd.. Shang. 

hat 
CUBA 

Diamond News Cu.. Rocalla 

Gorrhige's Amer New's Agency. London 
FRANCE 

Toole la Radin. Paris 
Y 

Rehr C 51.11 il 
GE 

'1 
RM 

5. 
ANRerun \tt' NO. 

50c 

HOLLAND 
Radio (Meters. Amsterdam. Z. 

INDIA 
Empire Book Mart. Bombay 

MEXICO 
American Book Store. Mesieo. D. F. 
Central De Publicaciones. S. A.. Mex- 

ico. D. F. 
James Salvo. Mexico. D. F. 

Johns. Ltd.. Auckland 
James Johnston. Ltd.. Dunedin 
Te Aro Bonk Depot. Ltd.. Wellington 

SOUTH AFRICA 
Technical Book Co.. Cis1,e Town 
Central Newa ARellcy, J hannesburg 
International House. Johannesburg 
ottt,an 

African Radio Publications. 
u 

IF YOUR DEALER DOES NOT CARRY 
THESE BOOKS. ORDER DIRECT FROM US. 
FILL OUT COUPON BELOW. SHIPMENT 
WILL BE MADE IMMEDIATELY. 

POPULAR BOOK CORP. R&T -5 -39 
99 Hudson Street. New York City. 
Gentlemen: I enclose herewith my remit- 

c 
e for . for which please send 

me the fol. swing .woks: 

Name 

Address 

Ci0- 
(Sand remittance in form of check or money 

I order. I i' letter contains e sh n unused 
I . S I Slate ,t. n register R.) 

State 

POPULAR BOOK CORPORATION 
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On the "Ham" Bands 
(Continued from page 61) 

Call Freq. R S Where Heard 
l'E3BM 14.04 4 5 Col. 

'E3CG 14.11 5 6 Ark. 
"E3AS 14.025 4 6 N. J. 
E4AC 14.09 4 -5 6 -7 Col., III. 
'X2AK 14.034 5 7 Pa. 
X2CO 14.072 4 8 III. 

"X3CL 14.01 4 7 N. J. 
ICI FG 14.26 5 7 Wash. 
IC2CC 14.1 4 5 Conn. 
IC21IP 14.3 5 7 N. Y. 
IJIAG 14.02 4 3 Wash. 
IKIAG 14.015 4.5 6 -8 Md., Ore., N. J.. 

Conn. 
IK3CL 14.05 5 4.6 Col., Wash., N. J., 

N. V. 
IK3CC 14.25 4.5 6-7 
IK3CO 14.2 5 5 
IK3CR 14. 5 7 
IK3CG 14.07 4.5 64 
IK3CZ 14.3 5 6 
1K3CW 14.25 5 7 
IK4DF 14.025 3 7 
IK4DL 14.1 5 8 
IK4AS 14.18 5 7 
IK5EE 14. 4 6 
.UIDA 14.07 4-5 4-8 

28.1 5 9 
U1 DF 28.05 5 8 
U1 QA 28.215 4 8 

LU2VG 14.287 4 8 
LU4AH 14.08 4 5 
LU4CZ 14.07 5 5.7 
LU5CZ 14.09 5 5.7 

LU7BK 14.11 5 6-8 
I.U7BH 14.1 5 5 
LU7BR 14.065 5 6 
LU8EC 14.035 4-5 4-7 
OA4C 14.19 5 6 
OA4AW 14.137 4-5 2-8 

PY2PP 14.175 5 7 
PY2JC 14.1 4 6 
PY2FY 14. 5 7 -8 
PY2AK 14.25 5 8 
FY411I 14.21 5 6 England 
PV5BF 14. 5 7 South Africa 
PY7GA 14. 5 9 South Africa 
VP3AA 14.1 4 -5 7 -9 N. J.. Conn.. N. Y., 

VP4TK 14.125 4 -5 4 -9 N. J.. N. Y. 
YV's reported from Col., Mel., Wash., N. J.. Eng- 

land. Mass., Conn., Mo.. New Zealand and 
Fla. Too many to publish. 

CT1AY 14.11 5 7-9 Md., Ky., N. J., 
Ontario. Conn. 

CTIFU 7.24 5 8 Ala. 
CTIZA 14.12 5 9 Me., Conn. 
CTIPK 14.095 4 8 Mass. 
CTIQG 14. 3.4 5 -7 New Zealand 
EA7BA 14.29 4.5 6-9 Ontario. Conn. 
EI9J 28.205 5 7.8 Neb., Mass. 
EI2L 28.4 4.5 3 -7 Ontario, N. Y. 
F3 and F8 reported by N. H., Me., Mass.. N. Y., 

Neb.. Ark., Ky., Ontario and Conn. 
G2. G3, G5. G6 and G8 reported by Neb.. Ark., 

S. C.. Mass.. Ontario, N. J., Me., Conn., Fla., 
N. Y., \Id., Ky., Pa., and N. H. 

Gl2LW 28.06 5 8 Ark. 
GI5J 28.3 4 5 S. C. 
G\I2\1B 14.085 3 6 Ill. 
GM6RG 28.445 5 9 Neb., Ky., N. J., 

S. C. 
GM6WD 14.095 5 9 Ark. 
GM8 \IN 14.15 5 8 N. Y. 
GW reported by Ontario, Ark., Me., Mass., 

N. Y.. and Conn. 
IIIT 28.04 5 7 Ky. 
IITKM 28.065 5 8 Neb. 
ON4NO 28.115 5 9 Neb. 
ON4BK 14.11 5 5 Wash. 
ON4R1 14.16 5 8 Me. 
ON4PA 28.16 5 8 -9 Me., Mass. 
ON4ZA 14. 5 8 South Africa 
OZ2HN 14.15 3 4-5 Mass. 
PAOAD 28.212 4 7 Neb. 
PAOFB 28.005 4 6 Neb. 
PAOMZ 14.075 5 7-8 Ontario, Ark., South 

Africa. Ill. 
K6 reported by Utah, Kan.. New Zealand, Col., 

Ill., South Africa. Ore.. Kv., S. D., Pa., 
N. J., \\'ash.. Mass.. and S. C. 

KA reported by Utah. Wash., Kan., Neb.. South 
Africa. New Zealand. 

PKIRL 14. 4 New Zealand 
PK2AY 14.05 5 5 
PK3 \V1 14.05 5 8 
PK4KS 14.315 3 -5 6 -7 

Md., Ontario 
Ore. 
Ore. 
Conn.. 111. 
N. Y. 
111. 
Mass. 
N. J. 
N. J. 
New Zealand 
Col., Pa., Me.. Mass. 
Ark., S. C. 
Ark. 
Mass. 
Fla. 
N. Y. 
Col. 
Col., Me., Wash., 
Pa.. Ark. 
Wash., Me.. N. J. 
Ore. 
Pa. 
\%'ash., Ore.. Ark. 
Ark. 
New Zealand. N. Y., 
III. 

Me. 
Conn. 
New Zealand 

Wash. 
Kan., Ontario. New 
Zealand 

PK6XX 14.02 4 -5 6.9 \\-ash., N. Y.. Kan., 
Ontario, New 
Zealand 

VK has made a comeback and about forty were 
reported by Neb., Ala., New Zealand. Wash., 
Kan., Me., Mo., N. Y.. and South Africa. 

VR6AY 14. 4 6 South Africa 
Zl.3IF 28.45 3 4 Ontario 
ZL2BE 28.5 5 8 Ark. 

Well, that finishes the reports for this month, 
and it is hoped that they will he as good next 
month. If conditions remain as favorable as they 
have been for the last two weeks, some extra 
good ox should be heard. 

for May, 1939 

FREE CATALOGS and INFORMATION 
By carefully reading the advertising columns, you will find many offers to furnish literature 
containing valuable technical information that will help you in your work. Use this list freely. 

Firm Business Offer P.'o. Cost 
Aso. 

Page 

Allied Engineering Inst. Kit Mfr. Circulars Free 38 
Allied Radio Corp. Mail Order Spring Radio Catalog Free 35 

Builder's Handbook 10c 

American Radio Institute Radio School Booklet Free 46 

Andrea Radio Corp. Television Kit Mfr. Information Free B.C. 
Bliley Electric Co. Parts Mfr. Engineering Bulletin E-6 IOc 43 

Circular A -6 Free 
Brush Development Co. Parts Mfr. Catalog Free 43 

Bud Radio, Inc. Parts Mfr. Folder RT59 Free 41 

Station Log & Data Ek. 10c 

Burstein -Applebee Co. Mail Order Catalog Free 55 

Cameradio Co. Mail Order 1939 Catalog Free 53 

Candler System Co. Code Course Book of Facts Free 46 

Cannon, C. F.. Co. Parts Mfr. Folder T -6 Free 44 

Consolidated Wire & Associ- 
ated Corporations 

Parts Mfr. Information Free 55 

Cornell -Dubilier Elec. Corp. Parts Mfr. Catalog 161 Free 51 

Coyne Electrical School Trade School Electrical Catalog Free 3 

Radio Catalog Free 
Crosley Corporation, The Set Mfr. Literature Free 41 

Dodge's Institute Radio School Catalog Free 46 
Eagle Radio Co. Kit Mfr. S. W. Diagrams Free 40 
Eastern Mfg. Co. Mfr. Circular Free 57 
Gold Shield Products Mail Order Catalog Free 53,55,57 
Guthman, Edwin I., & Co. Set & Parts Mfr. Information Free 49 
Hammarlund Mfg. Co. Set & Parts Mfr. 1939 Catalog Free 33 

16 page Booklet Free 
Harrison Radio Co. Mail Order Information Free 44 
Henry, Bob Mail Order Information Free 49 
Instructograph Company Code Machine Information Free 46 
International Resistance Co. Parts Mfr. Literature Free 39 
Korrol Radio Products Co. Parts Mfr. Catalog Free 53 
Lafayette Radio Corp. Set Mfr. Radio Catalog 76 Free 45 
Levine, M. M. Coil Machines Information Free 42 
Martin Research & Mfg. Corp. Radio Keys Catalog Free 33 
Mass. Radio School Radio School 60 -page Catalog Free 46 
Midwest Radio Corp. Set Mfr. 1939 Catalog Free 51 

National Company, Inc. Set & Parts Mfr. Catalog Free I.B.C. 
National Plans Institute Publisher Book Catalog Free 44 
National Radio Institute Radio School 64 -page Book Free 1 

National Schools Radio School Radio & Television Bklt Free 46 
Par -Metal Products Co. Parts Mfr. Catalog 39T Free 44 
Radio & Technical Publ. Co. Radio Textbooks Circulars on each Book Free 47 
Radio Constructors Lab. Set Mfr. Catalog Free 43 
Radio Train. Assn. of Amer. Radio School Book Free 46 
RCA Institutes. Inc. Radio School Catalog Free 46 
RCA Manufacturing Co., Inc. Set & Parts Mfr. Literature Free 37 
Remington Rand, Inc. Typewriter Mfr. Catalog Free 64 
Solar Mfg. Corp. Parts Mfr. General Parts Catalog 9S Free 45 

Transmitting Catalog 2X Free 
Condenser Testers Cat. CBCC-I Free 

Sprayberry Acad. of Radio Radio School 52 -page Book Free 47 
Superior Instruments Co. Test Equipment Catalog Free I.F.C. 
Supreme Publications Publisher Information Free 57 
Teleplex Co. Code Machine Booklet S -5 Free 46 
Triplett Electrical Inst.Co. Parts Mfr. Catalog Free 53 
Tri-State College Radio School Catalog Free 46 
Turner Co., The Parts Mfr. Bulletin 41 -A Free 45 
United Radio Company Mail Order Spring Catalog Free 44 
Universal Microphone Co., Parts Mfr. Information Free 55 
Universal System Television School Literature Free 46 
Wholesale Radio Service Co. Mail Order Radio Catalog 76 Free 45 
X. L. Radio Laboratories Parts Mfr. Information Free 51 
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GREATEST 
BARGAI N 

in 10 y¢a7s 

NOW AS LITTLE AS 

1Oc a day 
Imagine typewriter that speaks in a whisper, 
You can write in a library, a sick room, a Pull- 
man berth, without disturbing others. And 
superb performance that literally makes words 
flow from the machine. The Remington Noise- 
less Portable is equipped with all attachments 
that make for complete writing equipment -it 
manifolds and cuts stencils perfectly. Furnished 
in black with chromium fittings. 

SPECIFICATIONS 
Standard keyboard. Takes paper 9.5 inches 
wide. Standard size, 12 yard ribbon. Makes up 
to 7 legible carbons. Back spacer. Paper fingers. 
Roller type. Black key cards with white letters. 
Double shift key and shift lock. Right and left 
carriage release. Right and left cylinder knobs. 
Large cushion rubber feet. Single or double 
space adjustment. A brand new NOISELESS 
typewriter, right off the assembly line. 

10 -DAY FREE TRIAL 
For the first time in history you can own a genu- 
ine Remington Noiseless Portable for as little as 
10c a day or $3.00 a month. Think of it! The 
finest Remington Portable ever built at the 
lowest terms we have ever offered. 
And you don't risk a penny! We will send this 
brand new Remington Noiseless Portable for a 
TEN DAYS' FREE TRIAL! If you are not 
satisfied, send it back. We pay all shipping 
charges. 

FREE 
With your Remington Noise- 
less Portable - absolutely 
free -a 19 -page course in 
typing teaching you the 
Touch System, always used 
by experts. With the help of 
this course you will find typ- 
ing the most enjoyable way 
you ever wrote. 

SPECIAL 

TYPING 
COURSE 

CARRYING 
CASE 

Carrying Case, handsomely 
covered in DuPont fabric is 
included with your purchase. 
The case makes it easy to 
take your machine anywhere. 
You can use it on trains, or 
on your knees at home. Don't 
delay. Mail the coupon. 

MAIL NOW 
Remington Rand Inc. Dept. 300-5 
465 Washington St., Buffalo, N. Y. 

Ten me, without obligation, how to get a Free 
Trial of a new Remington Noiseless Portable, 
including Carrying Case and Free Typing 
Course for as little as IOc a day Send Catalog 

Name 

Address 

City State 

64 

How a Television Receiver 
Is Born 

(Continued from page 7) 

ling dozens of such tubes each working day. 
The cost is said to have been reduced to 
a level well within reach of the television 
enthusiast. 

Finished tubes are thoroughly tested for 
deflection sensitivity, image brilliance, posi- 
tioning and other characteristics, before be- 
ing released for use in Du Mont television 
receivers or otherwise. 

These tubes, the largest yet made avail- 
able to American television workers and 
enthusiasts, will provide, it is claimed, a 
full 8 x 10 inch screen image, with all the 
brilliancy, sharpness and flickerless charac- 
teristics of home movies, when properly 
operated. 

Most PowerFul Television 
Transmitter 

(Continued from page 7) 

new design, will be utilized in the complete 
television transmission equipment, which is 
five times as many as now used for voice 
broadcasting. The antenna will resemble a 
cube of wires as strung from the three 100 - 
foot poles. 

Images transmitted will conform to the 
usual United States standard of 441 lines 
per frame, 30 frames (60 fields) per sec- 
ond, with an aspect ratio of 4:3. 

In addition to the Indian Ladder trans- 
mitter, G -E is said to have a license for 
another 10 kw. transmitter to be erected at 
Bridgeport, Conn., at an estimated cost of 
$195,000. 

Last year General Electric sent radio 
engineers abroad to investigate and study 
television in England, Germany and Hol- 
land, so that this station might incorporate 
the very latest known to the art. 

C. A. Priest, engineer in charge of radio 
for G -E, announced : "\ \'e will not use the 
new coaxial cable between our studio and 
the station but an ultra high- frequency 
sharp directional transmitter, feeling this 
will also produce better results because the 
cable cannot carry the 3 -4- million cycle 
frequencies which will be used in televi- 
sion . 

Answers to QUIZ on page 16 
1. b 
2. c 
3. aC, LA, cB 
4. It, c &d 
5. c 
6. a, farthest; b, nearest 
7.b &c 
8. b 
9. c 

10. d (Slightly over 51,000) 
11. Ac, Bg, Ch 
12. e 
13. b 
14. b 
15. d 
16. b 
17. c (He painted "September Morn.") 

Caruso, who probably fooled you, broad- 
cast over the de Forest station in New York 
in 1910. 

Special 

TELEVISION FEATURES 
in 
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411 
A FINE RECEIVER FOR EVERY PURPOSE 

HRO A professional receiver, designed for 
, iwrtnt performance. Features include two high - 

gain preselector stages giving exceptional signal to 
noise ratio, crystal filter. micrometer dial. S meter, 
AVC, Beat Oscillator. Approximate List Price $350'. 
(Top row, left.) 

NC -100A & NC -101X Fine Communication 
Receivers with splendid toste. These I I tube super - 
heterodynes are self- contained except for the speaker. 
The NC -100A series (Top row, center) is ideal for 
broadcast reception as well as communication work. 
The NC -10IX (Top row, right) covers only the amateur 
bands. Features include one stage of preselection, as 
well as rornoletc communication equipment. Approx- 

NC -80 & NC -81 Excellent Communication 
l; nt a moderate price. This inexpensive 10 

-rer uses a 1560 KC IF amplifier, giving 
excellent image suppression. Features include crystal 
filter and communication equipment. The NC -80 is for 
general coverage. The NC -8I covers only the amateur 
bands. (Middle row, left.) Approximate List Price $165'. 

NC -44 For capable performance at a very low 
price. A seven tube superheterodyne with continuous 
coverage from 550 KC to 30 MC. A CW Oscillator is 

provided. (Middle row, right.) Approximate List 
Price $83'. 

NC -510 A - specialized superheterodyne corer- 
., to 64 MC. The NC -510 (Middle row, center) 

is strictly a communication receiver, embodying all the 
features commonly needed in such work, but is special- 
ized to give maximum performance in the range from 
28 to 64 MC. Acorn tubes are used. Approximate Lis' 
Prime $250. 

ONE -TEN A specialized receive)' for the range 
from 1 to 10 meters. (Bottom row, left.) The ONE - 
TEN Receiver is intended primarily for the Experimenter. 
It is a thoroughly satisfactory receiver for the ultra -pink 
frequencies. Four tubes are used: RF, Super- regene r . 

Detector, 1st Audio, and Output Audio. 

SW -3 A dependable regenerative reteirer. 
Bottom row, second from left.) The SW -3's seven year 

reputation for performance and dependability eives it 
preference for many classes of work. It uses three tubes 
in a highly developed circuit that provides maximum 
sensitivity and flexibility. 

POWER SUPPLIES National Power Supplies are 

specially designed for powering high frequency re- 
ceivers, and include efficient filters for RF disturbances 
as well as hum frequencies. They are made in a variety 
of types. 

A The List Prices given. abort. are approximate only, and are intended only to show the Price 
range in which each receiver falls. Complete teplete specifications and prices will b, pi"'" ',,, request. 

NATIONAL COMPANY, INC., MALDEN, MASS. 
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Andrea KT -E -5 Television Sight $7995 and Sound Construction Kit, front 
view, assembled 

less tubes 
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F. A. D. ANDREA, who led the industry with 
radio kits in 1923 now leads with a television kit 

you can easily assemble in your own home 
Of course you want television reception in your home -and, 
of course, you want the added fun and satisfaction of building 
your own. That's the way to know the "ins and outs" of this 
fascinating new art. You become an expert authority quickly. 
No one in America has the experience that F. A. D. ANDREA 
has in producing kits that assemble properly and work like a 
factory -built job. Every radio fan who remembers the early 
days, recalls the success of his famous Neutrodyne radio kits. 
Complete, step -by -step, illustrated instructions with every kit. 

At right: A complete, factory - 
built table model television receiv- 
er, if you prefer it. Andrea "Sharp 
Focus" receiver MODEL 1 -F -5, 
complete with tubes $189.50. 

Andrea Teleceptor $9.50 
Antenna specially designed 

for television reception 

Andrea Television Kit,_ 
rear view, assembled. 

Complete Wiring Dia- 
grams and Step -by -Step 
Instructions supplied free 
with every Andres KT- 
E-5 Kit. 

Or send $1 for diagrams 
and instructions alone - 
authoritative, detailed, 
profusely illustrated. 

DISTRIBUTORS: 
A limited number of terri- 
tories are still open. Write 
for full information, 

IMMEDIATE DELIVERY: 
We're supplying dealers with Andrea 
"Sharp Focus" television Kits and com- 
plete 'receivers as fast as possible. If 
your dealer hasn't ordered his yet, we'll 
supply you direct. Write or phone 

1 

"SHARP- FOCUS" TELEVISION 

ANDREA RADIO CORP. 48 -35 48th Ave. Woodside, L.I., N.Y. 
Telephone: Stillwell 4 -4754 
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