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Here is an actual photo of five leading Chicago amateurs with standard student A. T. I. Tele- vision Apparatus furnished with each course of training. This apparatus is identical with the regular A. T. I. Equipment Tri- Town now uses on the air, for their experimental Television 
Broadcasts. 

Dr. Norman F. Ellemeir says, "As an optical expert, I find the A.T.I. equipment in line with the finest pre- cision standards. It pro- duces an exceptionally good image. The sensitivity is remarkable." 

Edward Gibbons, W9TAK, says, I have worked with A.T.I. equipment. It lends itself perfectly to experimental work and hundreds of tests which give you a first hand practical knowledge of television." 

We Invite All Men to Write to Us The Tri -Town Radio Amateur Club, W9MWJ, of Ridge Park, Chicago, is the only Amateur Club, we believe, that has its own Television Experimental Laboratories. Their television test broadcasts on the air will mark the beginning of local amateur cooperation dedicated to the progress and perfect- ing of Television. The enthusiasm these "hams" show over their A.T.I. Television Equipment, and their appreciation of the cooperation A.T.I. En- gineers have extended to them is well reflected in their statements. We have hundreds of letters 
ing their enthusiasm hoabut A.T.I. Equ p'mentrand A.T.I.'s new method of learning Television at home, with practical equipment. The American Television Institute cordially invites all men who are interested in Television to write for complete information on the A.T.I. New Method of Tele- vision -Radio Training. 

ATI 

E. F. Wiechmann, W9RLA, says, ' I am tremendously impressed by the size and quality of your e,u:pment. The cathode ray tube and four photo electric cells alone are worth the entire price you ask for the complete machine and training." 

A.T.I. Equipment Includes: 
Complete television transmitter and receiver, cathode ray tube with large 7" screen, sweep cir- cuits, photo electric cells, gas arcs, 50 watt radio transmitter, super- heterodyne receiver, hi -gain transmission amplifier, projector, Mazdas, lenses, loud speaker, meters, phones, and complete RCA tubes. Large five foot steel rack and panels with separate television receiver. Complete text books and technical manuals. This equipment is sent to you at home, and is yours to keep, and is worth $1,000 to anyone taking this training. You learn 

equipment nt at home under our direction. 
your 
elevision can not be properly learned from texts alone, that's why we give you all this equipment in addition to a full engineering course in Radio, Television and Electronics with final training in our laboratory in Chicago under the direction of internationally famous television engineers. Employment service given to graduates. 

Mr. A. G. Roberts, W9YMF, says, 'I favor A.T.I. television equip- ment because it is thoroughly m o d e r n. Every a 
anyartexperimenter 

would want.' 

G. L. Dos land, W9TSM, says, This equipment is practi- 
ces and lends itself admirably to experi- mental uses and the study of television." 

-You Can Make 350 Experiments . With this A.T.I. Equipment, you can make over 350 amazing, interesting Television and Electroni experiments right in your own home. You ca produce your own Television program for a loca audience . . . transmitting and receiving th faces of your friends. You can build a complets Television Receiver that picks up any modern 441 line signal . . . . Television Transmission and Re- ception Systems, Television Amplifiers, Radio Transmitters, Television Pick -ups, Photo- Electric Relays, Light Beam Telephone, Magic Lantern, Grid -Glow Alarms, Sound Amplifiers, Photo -Elec- tric Photometers. You can make hundreds of com- parison tests that show you Television and Radio in a quick, simple way ... much easier to un- derstand than just mere words in a book. It costs you nothing to thoroughly investigate this op- portunity. You cannot afford to pass it up. Send .. TELEVISION - RADIO TRAINING IS AMAZINGLY LOW-PRICED ON EASY SY TERMS TO SUIT YOU AMERICAN TELEVISION INSTITUTE 
433 E. Erie St., Dept. SW538, Chicago, III. 

I am interested in your special offer of 4 free les- sons in Television. Please send literature and com- plete details. No obligation. 

Name 

Addre-s 
Age 

City 
States 

4 j4ee LESSONS in TELEVISION 
THIS OFFER GOOD FOR A LIMITED TIME ONLY! DON'T DELAY! SEND THE COUPON NOW! 

www.americanradiohistory.com

www.americanradiohistory.com


i WILL T MN YOU 
TO START A SPARE TIME OR füll TIME 

RADIO SERVICE BUSINESS 
.1. E. SMITH 

President 
National Radio 

Institute 
Established 1914 
The man who has 
directed. the 
home study train- 
ing of more men 
for the Radio In- 
dustry than any 
other man in 

America. 

HERE ARE A FEW EXAMPLES 

OF THE KIND OF MONEY 

I TRAIN MY MEN TO MAKE 

$200 TO $300 A MONTH IN OWN 

BUSINESS 
For the last 18 months I have been in 

business for myself, making between $200 
and $800 a month. I have N.R.I. to thank 
for my start in this field. " -ABLIE J. 
FROEHNER, 224 W. Texas Ave., Goose 
Creek, Texas. 

LIVER $1,000 BEFORE GRADUATING 
"Before completing halt the N.R.I. Course 
I was servicing sets, and I made $1,000 
to $1,200 before graduating. I am doing 
Radio service work for myself now." - 
ASHLEY G. ALDRIDGE, 1228 Shepherd 
St., Petersburg, Va. 

CHIEF OPERATOR BROADCASTING 
STATION 

"When I completed 20 lessons, I ob- 
tained my Radio Broadcast Operator's 
License and immediately joined Station 
WMPC, where I am now Chief Operator." - HOLLIS F. HAYES, 85 Madison St., 
Lapeer, Mich. 

EARNINGS 
TRAIN 

TRIPLED BY N.R.I. 

"I have been doing nicely, thanks to 
N.R.I. Training. My present earnings, are 
about three times what they were be- 
fore I took the Course. I consider N.R.I. 
Training the finest in the world. " -BER- 
NARD COSTA, 201 Kent St., Brooklyn. 
N. Y. 

Get My LESSON on 
Radio Servicing Tips FREE 

I'll prove that my Training gives practical, 
money- making information, that it is easy to un- 
derstand -that it is just what you need to master 
Radio. 'My sample lesson text, "Radio Receiver 
Troubles -Their Cause and Remedy" covers a 
long list of Radio receiver troubles in A.C., D.C., 
battery, universal, auto, T. R. F., superhetero- 
dyne, all -wave, and other types of sets. And a 
cross reference system gives you the probable 
cause and a quick way to locate and remedy these 
set troubles. A special section. is devoted to re- 
ceiver check -up, alignment, balancing, neutraliz- 
ing, testing. You can get this lesson Free by 
mailing the coupon. 

MAIL 
COUPON 

NOW 

WITHOUT CAPITAL 
Do you want to make more money? The world- 
wide use of Radio has made many opportunities 
for you to have a spare time or full time Radio 
service business of your own. Three out of every 
four homes in the United States have Radio sets 
which regularly require repairs, servicing, new 
tubes, etc. Servicemen can earn good commis- 
sions selling new sets to owners of old models. Even 
if you have no knowledge of Radio or electricity, 
I will train you at home in your spare time to 
sell, install, service, all types of Radio sets to 
start your own Radio business and build it up 
on money you make in your spare time while 
learning. Mail coupon for my 64 -page book. It's 
Free -it shows what I have done for others - 
what I am ready to do for you. 

Many Make $5, $10, $15 a Week Extra 
in Spare Time While Learning 

Almost every neighborhood needs a good spare 
time serviceman. The day you enroll I start send- 
ing you Extra Money Job Sheets. They show you 
how to do Radio repair jobs, how to cash in 
quickly. Throughout your training I send you 
plans and ideas that have made good spare time 
money -from $200 to $500 a year -for hundreds 
of fellows. I send you special Radio equipment 
and show you how to conduct experiments and 
build circuits which illustrate important Radio 
principles. My training gives you PRACTICAL 
EXPERIENCE while learning. 

There's a Real Future in Radio 
For Well Trained Men 

Radio already gives jobs to more than 300.000 
people. In 1937 Radio enjoyed one of its most 
prosperous years. Nearly $500,000,000 worth of 
sets, tubes and parts were sold. Over 5,000,000 
home Radios were sold -25,000,000 homes (4 out 
of 5 in the U. S.) now have one or more sets. 
Over 1,800,000 auto Radios were sold -5,000,000 
cars . now have Radios. Every year millions of 
sets go out of date, are replaced with newer 
models. Every year millions of dollars are spent 
in transmitting equipment, Television develop- 
ments, etc. The $30, $50, $75 a week jobs have 
grown from a few hundred 20 years ago to thou- 
sands today. And Radio is still a young industry - 
developing fast. 
Get Ready Now for Your Own Radio Business 

and for Jobs Like These 
Radio broadcasting stations employ engineers, 
operators, station managers and pay up to $5,000 
a year. Spare time Radio set servicing pays as 
much as $200 to $500 a year -full time jobs with 
Radio jobbers, manufacturers and dealers, as 
much as $30, $50, $75 a week. Many Radio Ex- 
perts own andoperate theirown full time or part 
time Radio sales and service businesses. Radio 
manufacturers and jobbers employ testers, in- 
spectors, foremen, engineers, servicemen, paying 

up to $6,000 a year. Radio operators on ships get 
good pay, see the world besides. Automobile, 
police, aviation, commercial Radio, loud speaker 
systems are newer fields offering good opportuni- 
ties. Television promises to open many good jobs 
soon. Men I trained are holding good jobs 
in these branches of Radio. Read their statements 
in my 64 -page book. Mail the coupon. 

I ALSO GIVE YOU A PROFESSIONAL 

SERVICING 
INSTRUMENT 

Here is the instrument 
every Radio expert needs 
and wants-an All -Wave. AI1- 
Purpose, Set Servicing Instru- 
ment. It contains everything neces- 
sary to measure A.C. and D.C. volt- 
ages 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 servicing sets while training. 

Save Money -- Learn At Home 
Money Back Agreement Protects You 

I am sure I can train you at home successfully. I 
will agree in writing to refund every penny you 
pay me if you are not satisfied with my Lessons 
and Instruction Service when you finish my 
Course. I'll send you a copy of this agreement 
with my Book. 

Find Out What Radio Offers You 
Get My 64 -Page Book Free Now 

Act Today. Mail the coupon now for my Free 
Lesson and my book, "Rich Rewards in Radio." 
Both are free to anyone over 16 years old. My 
book points out Radio's spare time and full" time 
opportunities and those coming in Television ; 

tells about my Training in Radio and Television ; 

shows you letters from men I have trained, tell- 
ing what they are doing and earning. Find out 
what Radio offers YOU! MAIL THE COUPON 
in an envelope, or paste it on a penny post card 
-NOW! 

J. E. SMITH, President 
National Radio Institute, 

Dept. 8EB3 
Washington, D. C. 

J. E. SMITH, President, National Radio Institute, Dept. 8E83 
Washington, D.C. 

Without obligating me, send your Lesson "Radio Receiver Troubles - 
Their Cause and Remedy" and free book about spare time and full time 
Radio opportunities and how I can train for them at home in my spare 
time -about the N.R.I. Set Servicing Instrument you give me. I am 
particularly interested in the branch. of Radio checked below. 
( ) Radio Service Business of My Own 
( Spare Time Radio Service Work ( ) Loud Speaker Systems, Installations and Service 
( ) Retail Sales of Radio Sets and Equipment ( Auto Radio Installation and Service 
(- l- Service Expert for Retail Stores Television Station Operator 
( ) Broadcasting Station Operator Service Expert with Radio Factory 
( ) Aviation Radio Operator Commercial Radio Station Operator 
( ) Ship Radio Operator ( I All -around Servicing Expert 

(If you have not decided which branch you prefer -mail coupon now, for information to help you docnlc 
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Here is an actual photo of five 
leading Chicago amateurs with 
standard student A. T. I. Tele- 
vision Apparatus furnished with 
each course of training. This 
apparatus is identical with the 
regular A. T. I. Equipment Tri- 
Town now uses on the air, for 

their experimental Television 
Broadcasts. 

Dr. Norman F. Ellemeir says, "As an optical expert. 
1 find h t t A.T.T. equipment I line kith the finest cision sW Uda rds. It pr.- ,lures :ut exceptionally 

I nage. The sensitivity I- 
,, ncu'kablc." 

Edward Gibbons, W9TAK. 
says, 'I have worked kcl 

1 vvilh A.'l'.1. cyuipnxut. It 
Iondn . I perfectly to 
ox p,runeut:J w o r k an,l 
hundred,. of te.ts which 
give you t first hard Inactical knowledge of television." 

We Invite All Men to Write to Us 
The Tri -Town Radio Amateur Club, \\9M \.i, of 
Ridge Park, (Chicago, is the only Amateur Club, we 
believe, that has its own Television Experimental 
Laboratories. Their television test broadcasts on 
the air will mark the beginning of local amateur 
cooperation dedicated to the progress and perfect- 
ing of Television. The enthusiasm these "hams" 
show over their A.T.I. Television Equipment, and 
their appreciation of the cooperation A.T.I. En- 
gineers have extended to them is well reflected in 
their statements. We have hundreds of letters 
from A.T.I. men throughout the nation, express- 
ing their enthusiasm about A.T.I. Equipment and 
A.T.I.'s new method of learning Television at 
home, with practical equipment. The American 
Television Institute cordially invites all men who 
are interested in Television to write for complete 
information on the A.T.I. New Method of Tele- 
vision -Radio Training. 

E. F. Wiechmann, W)RLA. 
says. 'I n Y am tremendously 
impressed by the .i, nI 
The 

lil 
cathode U t r:ty tube 

four photo electric cells 
are worth the entire 
you ask for the 1,111j. 
machine and training.- 

w 

A.T.I. Equipment Includes: 
Complete television trallz,ulitter and receiver, 
cathode ray tube with large 7" screen, sweep cir- 
cuits, photo electric cells, gas arcs, 50 watt radio 
transmitter, super -heterodyne receiver, hi -gain 
transmission amplifier, projector, Mazdas, lenses, 
loud speaker, meters, phones, and complete RCA 
tubes. Large five foot steel rack and panels with 
separate television receiver. Complete text books 
and technical manuals. This equipment is sent 
to you at home, and is yours to keep, and is worth 
$1,000 to anyone taking this training. You learn 
by actually doing television work with your own 
equipment at home under our direction. Television 
can not be properly learned from texts alone, 
that's why we give you all this equipment in addition 
to a full engineering course in Radio, Television and 
Electronics with final training in our laboratory in 
Chicago under the direction of internationally famous 
television engineers. Employment service given to 
graduates. 

Mr. A. G. Robert s, 
W9YMF, says, "I favor A.T.I. television equip- 
ment because it Is thoroughly m o d e r n. 
Every part is as good 
as any experimenter 
would want.' 

G. L. I s D o and 
W9TSM, says, -This 
equipment practi- 
cal 

is p 
and lends itself flee f 

..dmirably 
uses s 

to experi- 
mental vnd the u 

of television." 

You Can Make 350 Experiments . -. 
With this A.T.I. Equipment, you can make over 
350 amazing, interesting Television and Electronic] 
experiments right in your own home. You ca 
produce your own Television program for a local 
audience .... transmitting and receiving the 
faces of your friends. You can build a complete 
Television Receiver that picks up any modern 441 
line signal . . . . Television Transmission and Re- 
ception Systems, Television Amplifiers, Radio 
Transmitters, Television Pick -ups, Photo -Electric 
Relays, Light Beam Telephone, Magic Lantern, 
Grid -Glow Alarms, Sound Amplifiers, Photo -Elec- 
tric Photometers. You can make hundreds of com- 
parison tests that show you Television and Radio 
in a quick, simple way . . much easier to un- 
derstand than just mere words in a book. It costs 
you nothing to thoroughly investigate this op- 
portunity. You cannot afford to pass it up. Send 
Coupon Now. 

A. T. I. TELEVISION - RADIO TRAINING IS AMAZINGLY LOW - PRICED ON EASY TERMS TO SUIT YOU 

AMERICAN TELEVISION INSTITUTE 
433 E. Erie St., Dept. SW538, Chicago, III. 

I am inter,,ted in your special offer of 4 free les- 
sons in Television. Please send literature and com- 
plete details. No obligation. 

Name Age 

Add re 

City Slat 

rl 

1 

1 

1 

1 

1 

1 

1 

4 47'see LESSONS in TELEVISION 
THIS OFFER GOOD FOR A LIMITED TIME ONLY! 
DON'T DELAY! SEND THE COUPON NOW! 
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WILL TRAIN YOU 1 

TO START A SPARE TIME OR FULL TIME 

RADIO SERVICE BUSINESS 
J. E. SMITH 

President 
National Radio 

Institute 
Established 1914 
The man who hua directed the 
home study train- 
ing of more men 
for the Radio In- 
dustry than any 
other man in 

America. 

HERE ARE A FEW EXAMPLES 

OF THE KIND OF MONEY 

I TRAIN MY MEN TO MAKE 

$200 TO $300 A MONTH IN OWN 
BUSINESS 

"For the last 18 months I have been in 
business for myself, making between $200 
and $300 a month. I hare N.R.I. to thank 
for my start in this field. " -ARLIE J. 
FROEHNER, 224 W. Texas Ave.. Goose 
Creek, Texas. 

OVER $1,000 BEFORE GRADUATING 
"Before completing half the N.R.I. Course 
I was servicing sets. and I made $1,000 
to $1,200 before graduating. I am doing 
Radio service work for myself now." - 
ASHLEY G. ALDRIDGE, 1228 Shepherd 
St., Petersburg. Va. 

CHIEF OPERATOR BROADCASTING 
STATION 

"When I completed 20 le sous. I ob- 
tained my Radio Broadcast Operator's 
License and immediately joined Station 
WMPC, where I am now Chief Operator." 
-HOLLIS F. HAYES.. 83 Madison St.. 
1.apeer, Mich. 

EARNINGS TRIPLED BY N.R.I. 
TRAINING 

"I have been doing nicely. thank- to 
N.R.I. Training. My present earnings, are 
about three times what they were be- 
fore I took the Course. I consider N.R.1 
Training the finest in the world. " -BER- 
NARD COSTA. 201 Rent St.. Brooklyn, 
N. Y. 

Get My LESSON on 
Radio Servicing Tips FREE 

I'll prove that my Training gives practical, 
money -making information, that it is easy to un- 
derstand -that it is just what you need to master 
Radio. 'My sample lesson text, "Radio Receiver 
Troubles -Their Cause and Remedy" covers a 
long list of Radio receiver troubles in A.C., D.C., 
battery, universal, auto, T. R. F., superhetero- 
dyne, all -wave, and other types of sets. And a 
cross reference system gives you the probable 
cause and a quick way to locate and remedy these 
set troubles. A special section is devoted to re- 
ceiver check -up, alignment, balancing, neutraliz- 
ing, testing. You can get this lesson Free by 
mailing the coupon. 

MAIL 
COUPON 

NOW 

WITHOUT CAPITAL 
Do you want to make more money ? The world- 
wide use of Radio has made many opportunities 
for you to have a spare time or full time Radio 
service business of your own. Three out of every 
four homes in the United States have Radio sets 
which regularly require repairs, servicing, new 
tubes, etc. Servicemen can earn good commis- 
sions selling new sets to owners of old models. Even 
if you have no knowledge of Radio or electricity, 
I will train you at home in your spare time to 
sell, install, service. all types of Radio sets to 
start your own Radio business and build it up 
on money you make in your spare time while 
learning. Mail coupon for my 64 -page book. It's 
Free -it shows what I have done for others - 
what I am ready to do for you. 

Many Make SS, $10r $15 a Week Extra 
In Spare Time While Learning 

Almost every neighborhood needs a good spare 
time serviceman. The day you enroll I start send- 
ing you Extra Money Job Sheets. They show you 
how to do Radio repair jobs. how to cash in 
quickly. Throughout your training I send you 
plans and ideas that have made good spare time 
money -from $200 to $600 a year -for hundreds 
of fellows. I send you special Radio equipment 
and show you how to conduct experiments and 
build circuits which illustrate important Radio 
principles. My training gives you PRACTICAL 
n:XPERIENCE while learning. 

There's a Real Future in Radio 
For Well Trained Men 

Radio already gives jobs to more than 300.000 
people. In 1987 Radio enjoyed one of its most 
prosperous years. Nearly $500.000,000 worth of 
sets, tubes and parts were sold. Over 5,000,000 
home Radios were sold- 26,000,000 homes I4 out 
of 6 in the U. S.) now have one or more sets. 
Over 1,800,000 auto Radios were sold -6.000,000 
cars now have Radios. Every year millions of 
sets go out of date, are replaced with newer 
models. Every year millions of dollars are spent 
in transmitting equipment, Television develop- 
ments, etc. The $30, $60, $76 a week jobs have 
grown from a few hundred 20 years ago to thou- 
sands today. And Radio is still a young industry- 
developing fast. 
Get Ready Now for Your Own Radio Business 

and for Jobs Like These 
Radio broadcasting stations employ engineers. 
operators, station managers and pay up to $5.000 
a year. Spare time Radio set servicing pays as 
much as $200 to $600 a year -full time jobs with 
Radio jobbers, manufacturers and dealers. as 
much as $30, $60, $76 a week. Many Radio Ex- 
perts own and operate their-own full time or part 
time Radio sales and service businesses. Radio 
manufacturers and jobbers employ testers, in- 
spectorS. foremen. engineers, servicemen, paying 

up to $6,000 a year. Radio operators on ships get 
good pay see the world besides. Automobile. 
police, aviation. commercial Radio, loud speaker 
systems are newer fields offering good opportuni- 
ties. Television promises to open many good jobs 
soon. Men I trained are holding good jobs 
in these branches of Radio. Read their statements 
in my Ri -page book. Mail the coupon. 

I ALSO GIVE YOU A PROFESSIONAL 

SERVICING 
INSTRUMENT 

Here Is the instrument 
curry Radio expert need, 
and wants-an Alt- Rare, %11. 
Purpose. Net Servicing Instru- 
ment. It contains everything neces- 
sary to measure A.C. and D.C. volt- 
ages and current; to test tubes. rhtatante; adjust and 
align any set. old or new. It satisfies your needs for pro 
tesslonal servicing after you graduate can help you stake 
extra money servicing set+ while training. 

Save Money -Learn At Home 
Money Back Agreement Protects You 

I am sure I can train you at home successfully. I 
will agree in writing to refund every penny you 
pay me if you are not satisfied with my lesson+ 
and Instruction Service when you finish my 
Coarse. I'll send you a copy of this agreement 
with my Book. 

Find Out What Radio Otters You 
Get My 64 -Page Book Free Now 

Act Today. Mail the coliis.n t is f..r my Fuse 
Lesson and my book. "Rich Rewards in Radio." 
Both are free to anyone over 16 years old. My 
book pointa out Radio's spare time and full time 
opportunities and those coming in Television ; 

tells about my Training in Radio and Television 
shows you letters from men L have trained. tell- 
ing what they are doing and earning. Find out 
what Radio offers YOU! MAIL TIM COUPON 
in an envelope, or paste it on n penny post card 
-NOW! 

J. E. SMITH, President 
National Radio Institute, 

Dept. 8EB3 
Washington, D. C. 

J. E. SMITH. President. National Radio Institute, Dept. 5E53 
Washington. D.C. 

Without obligating me. send your Lesson "Radio Receiver Troubles - 
Their Cause and Remedy" and free book about spare time and full time 
Radio opportunities and how I can train for them at home In my spare 
time -,about the N.R.I. Set Servicing Instrument you give me. I am 
particularly interested In the branch of Radio checked below. 
( ) Radio Service Business of My Own 
( ) Spare Time Radio Service Work Loud Speaker System +. Installation and ser, 1 

( ) Retail Sales of Radio Sets and Equipment Auto Radio Installation and Service 

I Service Expert for Retail Stores Television Station Operator 
( 1 Broadcasting Station Operator Service Expert with Radio Factory 
( ) Aviation Radio Operator Commercial Radio Station Operator 

( ) Ship Radio Operator All -around Servicing Expert 
(If you have not decided which branch you prefer-mail coupon now, for information to help you .irrl.l,- 
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HUGO GERNSBACK, Editor 
H. WINFIELD SECOR, Manag. Editor 
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NEW DEVELOPMENTS 

Facsimile Broadcasting, W. G. H. Finch 5 
When PCJ and Eddie Startz Tell the World, H. Winfield Secor 6 
Radio to Print News Right in Your Home 8 
Behind the Scenes of a Short -Wave Rebroadcast from Europe IO 
Short Wave Foto News 

12 
W2KGY -West Point -Calling "CQ," Henry R. Brewerton 13 
The "Lie Detector" -How to Build One, Chas. P. and George F. Huether, W21HO 14 
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12 

Color Television Demonstrated by Baird 18 
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Cover photo composition by II. Gernsback and Arthur MacLean. Red Rolfe, popular New York Yankee baseball star, is featured. Television camera courtesy of B.B.C. and television antenna is that of the N.B.C. station atop the Empire State Building, New York. 
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g,7 the Pane !slue 
A Flexible 6 to 9 Tube .Short -Wave 

Superhet, Herman Yellin, W2AJ1. 

For the Ham -An Improved Class "C" 
Amplifier, Art Gregor. 

A Simpld I -Tube Receiver, Using the 
Latest Type Tube -For the Beginner. 

A -B -C of Television for the Layman, 
H. Winfield Secor. 

The "S.W. &T." 441 -Line Television Res 
ceiver, Pt, IV, C. W. Palmer, E.E. 

Transmitter Relay Control Panel, H. G. 
McEntee, W2FHP. 
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Three diversity short -wave re- 
ceivers for picking up foreign 
programs at the Riverhead sta- 
tion of RCA Communications. 

See page 10. 

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 a service. 
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TRAIN FOR R ADIO IN 12WEEKS 
BYMYQUICK, EASY "LEARN BY DOING" METHOD 

1 

Prepare today tò enter a real money -making field 

by my quick, easy way to learn Radio. Here in my 
school you are trained in 12 weeks for your start 
for a better job and a real future. You do actual 
work on a great outlay of Radio equipment. 
The remarkable "Learn -By- Doing" methods 
used in the great Coyne Shops train you in Radio, 
Television and sound equipment servicing. Not 
by books ... Not by Correspondence ... But all 

under the individual guidance of skilled instruc- 
tors, and only on similar kind of work you will 

meet out on a real job. lily methods make it easy 
to learn -First you are told how to do a thing - then you are shown how to do it- then you 

do the work yourself. WHERE ELSE CAN 

YOU FIND SO QUICK AND EASY A WAY 

TO GET PRACTICAL TRAINING IN THIS 
GIANT INDUSTRY? 

ILL FINANCE YOUR TRAINING 
DON'T LET LACK OF MONEY keep you from sending in the Coupon TODAY. 

Learn how you can get training first and take more than a year to pay for it 

after graduation. Make your first payment 60 days after 
er 

your 
re ula tuition 2 

weeks' 
in 

training period ends. Then take over a year to pay 
easy monthly payments. Hundreds of ambitious fellows have used this method 

to get Coyne Training. FILL IN THE COUPON AND MAIL IT TODAY. It will 

bring you the details of this amazingly quick and easy way to get your start 

towards a good pay job. 

Radio-Television-Sound Equipment 
Your training at Coyne is in wonderful, modern daylight shops on the finest kind of 

RADIO, TELEVISION and SOUND EQUIPMENT. Television is sure to come as a 

commercial industry, whether this year or next. Talking Picture and Public Address 

Systems offer opportunities for the trained man. Everything possible has been done to 

make your stay at Coyne happy and healthful as well as profitable. 

Electric Refrigeration Training 
Included at No Extra Cost 

This combination Training (Radio and Refrigeration) can be of great value to you. 

Whether you go into business for yourself or get a job working for a Radio Sales and 

Service organization, the fact that you are trained in servicing Electric Refrigerators 

should be profitable to you. Many Radio Manufacturers also make Electric Refriger- 

ators and men with this combination training are much more valuable to these employers. 

You can NOW get this training without extra cost. 

No Advanced Education or 
Previous Experience Needed 

If you can read and write simple English and are ambitious you can be trained the Coyne 

way -by actual experience on a wide variety of up- to-date Superheterodyne sets, 

oscillators, analyzers, and test instruments. You learn how to operate television receiv- 

ing and transmitting equipment and how to install, test and service public address 

systems and sound picture equipment. Coyne training also helps prepare you to qualify 

for a government license examination as Amateur Broadcast or Telegraph Radio Oper- 

ator and to know Code and Department of Commerce rules. Send coupon for all details. 

H. C. LEWIS, President RADIO DIVISION Founded 1899 

COYNE ELECTRICAL SCHOOL 
500 S. Paulina St., Dept. 58-2K, Chicago, III. 

Part Time Work While Learning 
Employment Service after Graduation 
If you need part time work to help pay living expenses while training, my 

Employment Department will help you get it. They will also give you Life- 

time Employment Service after you graduate. 

Mail Coupon Today 
I'll Send You All the Facts 

Get the new "Coyne Opportunity Catalog," 
giving all facts about Coyne Training, Photographs 
of Shops showing students at work on modern radio 

equipment under the personal supervision of Coyne 
Expert Instructors. Also details of my Part Time 

Employment Offer, Pay After Graduation Plan and 
Graduate Employment Service. Yours without cost. 
Simply Mail the Coupon. 

INN NM MINI M-- ME INN - NM =EN MEN NM IINM1 

H. C. LEWIS, President, 
I Radio Division, Coyne Electrical School, 

500 S. Paulina St., Dept. 58 -2K Chicago, Ill. 
ISend me your big FREE Book about Coyne Training and give me all 
details regarding your "Part Time Employment Offer" and "Pay 

IAfter Graduation Plan" of easy, monthly payments. 
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I CITY STATE 

NAME AGE 

ADDRESS 

Please say you saw it in SHORT WAVE & TELEVISION 
3 
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A new book that will appeal to tens of thousands - 
An essential book for all beginners- 

ON SALE 
ARIZONA 

Barn's Cigar Store, 
127 N. First Ave., 
Phoenix. 

CALIFORNIA 
Scott Wholesale Radio Co., 

399 E. Fourth Street. 
Long Beach. 
Offenbach Electric Co., Ltd. 
1952 Market street, 
San Francisco. 
Zack Radio Supply Co., 
1420 Market Sueet. 
San Francisco. 

COLORADO, 
Auto Equipment Co., 
14th at Lawrence, 
Denver. 

CONNECTICUT 
Radio Inspection Service Co., 
227 Asylum Street, 
Hartford. 
Stern Wholesale Parts. Inc., 
Stern Bldg., 210 Chapel St., 
Hartford. 

GEORGIA 
Wholesale Radio Service Co.. Inc.. 
430 W. Peachtree St., N.W., 
Atlanta. 

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

INDIANA 
Van Sickle Radio, Inc., 
34 West Ohio Street, 
Indianapolis. 

MASSACHUSETTS 
Greater Boston Distributors, 
90 Waltham St., 
Boston. 
H. Jappe Co., 46 Cornhill, 
Boston. 
Wholesale Radio Service Co., Inc., 
110 Federal Street, 
Boston. 
Springfield Radio Co., 
397 Dwight Street, 
Springfield. 
H. jappe Co.. 37 Mechanic Street, 
Worcester. 

MICHIGAN 
Bisai Brothers. Inc., 
6027 Hamilton Ave.. 
Detroit. 

SEE this remarkable 
book at your dealer 

Glance over its 1418 pages 
containing over 150 diagrams 
and halftone cuts. Read step 
by step how you can obtain 
the foundation of a short 
wave radio education 

This book represents the biggest 
value you ever received for 50c 

AT THE 
MISSOURI 

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

NEBRASKA 
Radio Accessories (company. 
2666 Farnam Street. 
Omaha. 

NEW HAMPSHIRE 
Radio Service Laboratory, 
1181 Elm Street. 
Manchester. 

NEW JERSEY 
Arco Radio Co., 
227 Central Avenue. 
Newark. 
Wholesale Radio Service Co., Inc.. 
219 Central Avenue. 
Newark. 

NEW YORK 
Wholesale Radio Service Co., Inc., 
542 E. Fordhmn Rd.. 
Bronx. 
Wholesale Radio Service Co., Inc., 
90 -08 166th Street. 
Jamaica. L. I. 
Bien. The Radio :flan. Inc., 
64 Dey Street, 
New York City. 
Eagle Radio Co., 
84 Cortlandt Street. 
New York City. 
Federated Purchaser. Inc.. 
23 -25 Park Place, 
New York City. 
Harrison Radio Co., 
12 West Broadway, 
New York City. 
Sun Radio Co.. 
227 Fulton Street. 
New York City. 
Terminal Radio Corp., 
80 Cortlandt Street, 
New York City. 
Thor Radio Corp.. 
65 Cortlandt St., 
New York City. 
Try -Mo Radio Co., Inc., 
85 Cortlandt Street. 
New York City. 
Wholesale Radio Service Co. , Inc., 
100 Sixth Avenue, 
New York City. 
Radio Parts & Equipment Co., 
294 Clinton Avenue No., 
Rochester. 
M. Schwartz & Son, 
710 -712 Broadway, 
Schenectady. 

OHIO 
News Exchange. 
51 So. Main Street. 
Akron. 

Written by Geo. W. Shuart, W2AMVIN -- 
the authority on short waves 

Your library is not complete without it 

FOLLOWING DEALERS 

Be sure to see future copies. of Short Wave & Television 
for additional names of dealers handling this book. 

99 HUDSON ST., 
NEW YORK CITY SHORT WAVE & TELEVISION, 

Canton Radio & Supply Co., 
1140 Tuscarawas Street, W., 
Canton. 
United Radio, Inc., 
1103 Vine Street, 
Cincinnati. 
The Hughes -Peters Electric Corp., 
178 -180 N. Third Street. 
Columbus. 
Standard Radio Parta Co., 
135 East Second Street, 
Dayton. 

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

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

RHODE ISLAND 
W. H. Edwards Co.. 
32 Broadway. 
Providence, R. I. 

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

WASHINGTON 
Spokane Radio Co., Inc., 
611 First Avenue. 
Spokane. 

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

TEXAS 
Amarillo Electric Co., 
111 East 8th Avenue, 
Amarillo. 

AUSTRALIA 
McGill's Agency. 
183 -184 Elizabeth Street, 
Melbourne. 

CANADA 
The T. Eaton Co., Ltd., 
Winnipeg, 
Manitoba. 
Canadian Electrical Supply Co., Limited, 
285 Craig Street W., - 

Montreal, Que. 
Metropolitan News Agency, 
1298 Peel Street. 
Montreal, Que. 

CUBA 
The Diamond News Co., 
Palacio Asturiano, Por San Jose, 
Habana. 

ENGLAND 
Gorringe's American News Agency, 
9a. Green Street, Leicester Square. 
London, W.C.2. 

INDIA 
Empire Book Mart, 
Box 631, 
Bombay. 

MEXICO 
American Book Store, S. A., 
Avenida Madero 25, 
Mexico City. 
Central De Publications, 
Avenida Juarez, 4, Apartado 2490, 
Mexico, D. F. 

NEW ZEALAND 
Te Aro Book Depot, Ltd.. 
64 Courtenay Place, 
Wellington. 

SOUTH AFRICA 
Technical Book Co., 
147 Longmarket Street, 
Cape Town. 

AND WE WILL CREDIT HIM WITH YOUR ORDER. PLEASE FILL OUT 
IF NOT AT YOUR DEALER'S, PLEASE SEND HIS NAME AND ADDRESS 
COUPON BELOW. 

SHORT WAVE AND TELEVISION, 
I 99 Hudson Street, New York City. 

Gentlemen I enclose herewith my remittance for 50e. for 
my copy of the "RADIO AMATEUR COURSE" postpaid. 

SW-5 -SS 1 

which please send me 

contains cash or I 

Name 

Address 

City . 
State 

I Dealer's Name and Address 
(Send remittance in form of check or money order. If letter 

I unused U. S. postage stamps, register it.) 
L moms mom _, 

4 Please say you saw it in SHORT WAVE & TELEVISION SHORT WAVE & TELEVISIONI 
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HUGO GERNSBACK, EDITOR 

Facsimile 

Broadcasting 
By W. G. H. Finch 
President, Finch Telecommunications Labs., Inc. 

DURING the past few months many 
pioneering radio broadcasters in many 

sections of the country inaugurated a new 
form of radio transmission having vast 
potentialities for public service and aug- 
mented revenue. The name of this new 
service is facsimile, first cousin to tele- 
vision, since it shares with it some of the 
same basic principles. 

Unlike its more glamorous and well - 
publicized relation, facsimile steps into the 
broadcasting service from other communi- 
cations fields in which it already has proved 
its capabilities, in a quiet but exceedingly 
effective manner. For facsimile, as most 
radiomen know, has been in daily use for 
several years in speeding news photos back 
and forth across the nation via telephone 
circuits, and across the Atlantic via short - 
wave channels. 

In spite of the rapid development and use 
of everyday wire and radio facsimile serv- 
ice, many are unaware of its greater capa- 
bilities as a mass communications medium 
in the broadcasting field. This is largely be- 
cause of the fact that facsimile transmis- 
sions have been almost entirely employed 
to handle press photographs for subse- 
quent newspaper reproduction, and in the 
average layman's mind this is the limita- 
tion of the method. Many also confuse 
television with facsimile and ask the ques- 
tion why television will not ultimately per- 
form the same duty. 

For these and similar reasons, the first 
questions to be answered are, "What is 
facsimile, how does it differ from tele- 
vision, and how does it fit into the radio 
broadcasting picture ?" 

Briefly, in non- technical language, fac- 
simile in its electrical communications sense 
involves the conversion of illustrations or 
other such copy as printed material or 
comics into an electrical signal which can 

for May, 1938 

H. WINFIELD SECOR, MANAGING EDITOR 

W. G. H. Finch, a leader in facsimile field. 

be transmitted over radio or telephone 
communications circuits. At the receiver 
the signal is automatically converted back 
into its visible form, appearing as a re- 
corded replica of the original copy. The 
received copy is permanent and like a 
printed page can be handled, observed or 
read whenever desired. It is somewhat as 
if an amazingly compact printing press 
installed at the receiving end or location 
were tò be remotely controlled by the dis- 
tant transmitter and in the process effected 
the printing of a duplicate of the copy 
seen at the transmission point. 

Television, like facsimile, involves the 
conversion of visible aspects of subjects 
into electrical signals which can be trans- 
mitted to distant points. However, the speed 
of this conversion is such that ordinary 
telephone circuits or conventional sound 
broadcasting equipment cannot handle the 
signal. Costly coaxial cables with asso- 
ciated high- frequency signalling apparatus 
or special ultra -high frequency radio trans- 
mitters and receivers are therefore called 
in to do this different job. 

In addition, there is as much difference 
in the technique of the two communications 
mediums as there is between the making 
of a newspaper and a motion picture. For 
primarily, where facsimile is concerned 
only with the transmission and subsequent 
recording or copies of still subjects such as 
pictures and printed pages, television deals 
with moving objects or persons. The image 
on the screen of a television receiver has 
the basic qualities of a motion picture. The 
image moves, it is transitional, and when 
the show is over the screen is blank. 
Since nothing has been recorded the 
images will not be seen unless some one 

Seventeenth of a Series of 
"Guest" Editorials 

watches the screen when they are received. 
Facsimile and television thus perform 

widely different functions. Each will fit 
into the communications picture as separate 
services, having fundamental distinctions 
as widely divergent as those of the public 
press and the motion picture. 

For those who want to know just how 
radio facsimile transmission is effected a 
brief description of the Finch facsimile 
transmitter now used by 23 major broad- 
casting stations will probably clarify some 
points in question. 

The facsimile transmitter of the type 
now employed consists of a scanning ma- 
chine, in which the copy to be sent over the 
air is inserted in what is termed the copy 
head. This holds and advances the copy in 
front of a scanning head, consisting of a 
small electric bulb, lens system and photo- 
cell. 

Light from the bulb is focused as a small 
spot on the surface of the paper carrying 
the copy, and the reflected light is picked 
up by the light -sensitive photo -cell. Tile 
scanning head is moved from side to side 
by an electric motor so that the spot of 
light traces a series of parallel paths across 
the copy, which is moved upwards through 
a distance equal to the diameter of the 
light spot at the end of each scanning 
stroke. In this manner, the entire surface 
of the paper is scanned, line by line, the 
black half -tone and white areas reflecting 
to the photo -cell varying amounts of light, 
ranging from minimum to maximum. 
These variations in reflected light effect 
a change in the amount of electric current 
flowing through the photo -cell, which in 
turn controls the loudness of a high- pitched 
whistle -like tone. The tone, called the "fac- 
simile carrier," with its rising and falling 
characteristics is then applied to the or- 

(Continued on page 56) 
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 F DDIE STARTZ, famous announcer of the Holland short - 
wave broadcast stations, PCJ and PHI, undoubtedly has the 

greatest following of any announcer in the world. Among the 
reasons for his popularity, we find that Mr. Startz, ever since 
he started broadcasting in 1928, has made it a habit to ad lib 
and inject personal remarks into his programs. He speaks seven 
languages, and talks to the people in foreign countries in their 
own tongue. Mr. Startz, further, knows how to mix various 
features that are entertaining. 

When he is talking to the Dutch East Indies, he will probably 
speak most of the time in Dutch, but every now and then he will 
make a remark or tell a short story in English.. If hé is talking 
to South America, he may tell high spots in the news,, mixed with 
short musical selections, stories, etc., in Spanish, but at times 
he may break into Portuguese and then again into English. 

Why Mr. Startz Is A Popular Announcer 
In the interview with Mr. Startz, he gave these reasons for 

the great popularity of the famous "happy station" located in the 
interesting old -world city of Hilversum. As the world's most 
popular short -wave broadcast announcer, the writer was interested 
in ascertaining just what made Mr. Startz's programs so appeal- 
ing to people all over the world. The answer is that he has made 
himself acquainted with many of the national customs and the 
daily habits of people in various parts of the world, by actually 
traveling and lecturing there. A few years'ago he made a 23,000 - 
mile airplane tour, which extended clear across Asia. He visited 
Batavia, Java, Bali, the Malay States, Borneo, Sumatra, etc., 
and delivered numerous lectures. Mr. Startz lived for a number 
of years in the United States; therefore, he is quite familiar with 
American customs. He had many interesting experiences while 
visiting South America and when he addresses Brazilians "over 
the air," he knows just what they will like. 

Thus we see that Mr. Startz worked hard to cultivate the 
charm which' is so characteristic of all his broadcasts. At times 
he mentions the names of people in various far -away lands, 

6 

The antenna towers of PCJ and PHI, from which the entertaining 
short -wave programs of Eddie Startz and his associates are hurled 
around the world. The new merry -go -round rotating antenna, which 

can be faced toward any part of the world by merely pushing 
a button, is shown at the left. 

Tommy Pentz has here caught the spirit of Eddie Startz's world -girdling 
mike activities. 

SHORT WAVE & TELEVISION 
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An Interview 
by H. W. Secor 

Mr. Startz is undoubtedly the best -known short- 
wave broadcast announcer we have today. He 
speaks seven languages and talks to people in 
many foreign countries in their own language. He 
has the happy faculty of knowing just how to mix 
music and other features with world news, plus 
personal items for those who write him from dis- 
tant lands -all of which make his programs un- 
usually entertaining. 

especially those he meets on his travels, and if he receives a letter 
from a friend or listener he will read it over the air. These per - 
sonal contacts help to make his broadcasts unusually full of 
interest. Lots of original stunts, 
some of them happening on the 
spur of the moment, have helped 
to enliven his many short -wave 
broadcasts for the past ten 
years. 

He Dramatized Airship's Flight 

Once M r. Startz was in the 
midst of a talk to the Dutch 
East Indies, when suddenly he 
heard a great roaring noise 
overhead. Knowing that the 
German dirigible Hindenburg 
was making its maiden flight 
to America, he decided that it 
must be she; although . no such 
flight Over the PCJ station was 
scheduled. Accordingly, he 
opened the studio window and by 
holding the microphone out of 
the window and talking at inter- 
vals, he gave the short -wave 
listeners in far parts of the 
world a most thrilling descrip- 
tion of the airship flying straight 
over the station, at a time when 
the whole world was interested 
iu its first trans -Atlantic flight. 
The sound of the motors was 
heard and thus another novel 
and unexpected feature in an 
Eddie Startz -PCJ program was 
a matter of record. 

for May, 1938 
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Eddie Startz, famous seven -language announcer of PCJ and PHI, the 
well -known Holland short -wave broadcast stations. The transmitter is 

located at Hilversum. Mr. Startz has traveled thousands of miles and 
visited many countries, all of which has helped to make his 

programs of far greater interest and value. 

When the "Hams" Turned 
Detectives 

One of the greatest short- 
wave "spur -of- the -moment" pro- 
gram stunts occurred when 
Eddie Startz suddenly received 
a telephone call that the mother 
of a famous Dutch financier was 
very ill and near death. Fur- 
thermore, the financier was on 
a world -tour and the puzzle 
was how to locate him quickly 
and tell him to come home. In 
the midst of a busy program, 
here is what Eddie Startz did. 
He stopped his regular dis- 
course and suddenly exclaimed : 

"Attention, short -wave Hams 
all over the world, you are all 
friends of PCJ and we have 
had many pleasant contacts. 
Here is a little piece of work 
that will try your mettle. We 

(Continued on page 57) 

Left -One of the high -power 
short -wave transmitter tubes used 
in the PCJ -PHI transmitter at 
Hilversum, Holland. The tubes of 
this and other types used in this 
famous station are the products of 
Philips, famous makers of tubes 

and sets in Europe. 
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Radio facsimile news bulletins will of necessity be abbreviated, and 
it is Mr. Finch's opinion that they will supplement regular newspaper 
service as well as stimulate public interest in current news events. Below, 
the Finch facsimile recorder and a sample of copy "reproduced" from 
a radio newscast by WOR. Photos, drawings, etc., 

are readily reproduced. 
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W. G. H. Finch, inventor of the radio 
facsimile system used by a number of radio 
broadcasting stations. WOR is the first in 
the East to transmit experimental illustrated 

"radio news" bulletins. 

Rd0 
To Print Experimental transmission of facsimile pictures and 

printed news, now taking place from a number of 
ultra -short wave and broadcast stations, will deter- 
mine if it will be a household commonplace tomorrow. 

AS you read this article, radio facsimile 
signals are probably circulating all 

around you. At least 23 broadcast sta- 

Hür,3 CsERMS:I7.CiC eat e 

RADIO SET 

PRINTS NEWSPAPER 
See Paye 500 

tions, some of them high power ones, and 
a number of short -wave stations are now 
transmitting experimental facsimile signals 

under a special li- 
cense granted by the 
Federal Communica- 
tion s Commission. 
This facsimile trans- 
mission is carried on 
between the hours 
of twelve o'clock 
midnight, a n d six 
o'clock in Ole morn- 
ing, when most 
broadcast programs 
are off the air. These 
facsimile broadcasts, 
which, in the course 
of a few hours, re- 
produce pictures and 
a typed news right 
in your own home, 
will most probably 
be one of our regu- 
lar radio adjuncts 
tomorrow. 

Each broadcaster 
has to install fifty 

receivers in the general vicinity 
of the station and the results of 
the reception obtained at these 
various pick -up stations_are to be 
submitted to the F.C.C. Eventu- 
ally, if results satisfactory to the 
Commission are obtained and no 
interference with regular pro- 

Hugo Gernsback, in the April 1934 issue of 
RADIO -CRAFT forecast the advent of the 
"radio newspaper." Here's the front cover 
illustration of that magazine. Compare it with 

the pictures on the opposite page! 
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grams are not, a regular broadcast li- 
cense for facs Ile transmission may be 
granted. 

A list of the broadcast and short -wave 
stations sending out these facsimile pic- 
tures is appended herewith. One of the 
latest stations to transmit facsimile pic- 
ture and news signals is WOR, the well - 
known 50,000 watt broadcast station at 
Newark, N. J. Some of the photos show 
the Finch facsimile apparatus, which has 
been highly simplified and particularly 
adapted to radio transmission. One of the 
latest and most startling announcements by 
the Finch engineers is to the .effect that 
they shortly intend to demonstrate the 
feasibility and desirability of transmitting 
sound as well as facsimile program signals 
on a single ultra -high frequency carrier. 
In other words, if a short -wave station so 
desires, it may broadcast sound programs, 
as many of them do at present, and in ad- 
dition, by super -imposing the facsimile sig- 
nals on the sane carrier or wave, they can 
also provide this additional news service 
without having to use an additional fre- 
quency or carrier. 

As one of the accompanying pictures 
shows, facsimile radio newspapers which 
would emerge from your radio receiving 
cabinet and could be leisurely read at 
breakfast over your coffee cup, were pre- 
dicted by Hugo Gernsback in our sister 
publication Radio-Craft, in April, 1934. 

Briefly the system of sending and receiv- 
ing facsimile images is as follows: 
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Below- Specimen of 100 line reproduction by 
RCA process, made on the apparatus illustrated. 

EXPERIMENTAL 

r--- 

The RCA facsimile receiver. All the controls are within the cab- 

inet, so that they may not get out of adjustment. 81/2- by I2 -inch 

pages on a continuous roll are printed at the rate of three feet 
an hour. 

NEWS tiot 
in your Home 

The photo or other piece of copy, such 
as news bulletins, is placed in the scanner 
at the transmitter. At the rate of 100 lines 
per inch the picture to be transmitted is 
scanned, and the transmitter sends out 
periodic impulses which vary in strength 
with the degree of light or shade on the 
picture. When these signals are received, 
by wire or radio, they are passed into a 

recording stylus. This stylus moves back 
and forth over a piece of chemically dry - 
processed paper (the Finch system) and a 

line, wide or narrow as the case may be, 
is traced on the paper. Finally there are 
100 of these lines per inch (of varying 
width) recorded on the paper. A facsimile 
such as that shown in one of the accom- 
panying pictures is obtained, and it thus 
becomes an easy matter to reproduce print- 
ed matter, drawings, photos, etc. 

The movements of the pick -up device at 
the transmitter and the recording stylus at 
the receiver have to be synchronized. Mr. 
Finch uses a synchronizing signal. In other 
systems a synchronous motor is used. In 
one of the devices illustrated, a very simple 
arrangement is used whereby synchroniz- 
ing impulses are transmitted after each 
scanning line. In this way the receiver may 
be operated by a D.C. or A.C. motor, or 
even a battery motor. The motor speed is 
adjusted so that the movement of the re- 
cording stylus is just a trifle ahead of the 
transmitting pick -up tracing head. When 

Above -The new R C A 
facsimile transmitter scan- 
ner. Pictures or text are 
placed directly on the 
drum, the speed of which 
is synchronized with the 

receiver -printer. 

the synchronizing im- 
pulses arrive it is a 
simple matter to cause 
the speed of the receiv- 
ing mechanism to be 
momentarily checked. 
In other words, after 
each synchronizing im- 
pulse is transmitted and 
received, the image re- 
producing machine 
starts from scratch, and 
is thus always in step 
with the scanner and 
drum at the transmitter. 

Many different sys- 
tems of transmitting and recording de- 
vices by facsimile have been tried. The 
one used by the Finch system employs 
a special chemically treated paper. When 
a current passes through the moving 
stylus needle, the reaction causes a black 
spot to appear on the paper, the size of 
the spot at a given point depending upon 
the strength of the received impulse. At 
the transmitter the light beam is focused 
on the picture to be sent and the reflected 
light falls on a photo -electric cell. 

As the strength of the current generated 
by this cell depends upon the degree of 
light or dark on the picture, it is at once 
apparent that the signal at the receiving 
station will vary in direct accordance with 
the light and dark parts of the picture 

Above -Charles J. Young, RCA engineer, with 
the simplified facsimile receiver -printer with 
the lid -cover removed. Ordinary white or 

newsprint paper and carbon paper are 
utilized for reproduction. 

just as the photo- electric pick -up eye sees it. 
One of the simplest image recording 

methods utilizes a piece of . carbon paper 
backed up by a sheet of white paper. By 
employing a simple electro- magnetic record- 
ing device, similar to the element used on a 
reed type cone loudspeaker, the facsimile 
signals cause varying strengths of line to be 
recorded on the paper behind the carbon 
sheet. All we have to do is to cause this 
magnetic recording head to move back and 

(Continued on page 60) 
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&Iüàdl/w Scusisafa. Rlust 
e "WE now take you to Europe via short 

waves." How often have you heard this 
phrase on the radio when listening to your 
favorite broadcasting station ? But have 
you ever stopped to think of what goes on 
behind the scenes in the presentation of 
one of these international relays? The pro- 
gram originates in Europe, and you, sit- 
ting in the comfort of your living room 
somewhere in the United States, are a 
casual listener. Just what fills the gap be- 
tween the point where the broadcast 
originates and your home? This is a story 
in itself, fully as interesting as the con- 
tents of many of these short -wave relays. 
So let us draw the curtain aside and see 
what actually goes on behind the scenes. 

Several S -W Routes for "Foreign Pick -ups" 
There are several ways generally used 

for bringing programs to this country from 
abroad. All of them make use of short- 
wave radio to bridge the Atlantic. The first 
method makes use of the trans- Atlantic 
radio -telephone circuits of the A. T. & T. 
Co., between London or Paris, and New 
York. The signals go by short -wave radio 
from the short -wave transmitting centers 
at Rugby, England, or Pontoise, France, to 
the Netcong, New Jersey, receiving station 
of the A. T. & T. Co. The link between 

IO 

the French or English transmitting centers 
and the place where the broadcast orig- 
inates is made by means of an ordinary 
high -fidelity telephone circuit. Suppose a 
broadcast originates in Marseilles, France. 
The microphone is set up at the scene of 
the annual clambake of the Marseilles 
Rotary club and is connected to a special 
telephone line running across France to the 
transmitting center at Pontoise, where the 
program is fed into a high power short- 
wave transmitter and hurled out across the 
Atlantic, via a beam aerial system concen- 
trating the signal on the coast of New 
Jersey. The signal is picked up on an 
elaborate receiving aerial at Netcong and 
amplified through special short -wave re- 
ceiving sets. It is then fed into a special 
telephone line to the long- distance head - 
quarters of the A. T. & T. Co. on Walker 
St., New York City. From here telephone 
lines lead to the several broadcasting net- 
work headquarters in New York ; arriving 
at the New York studios of the National, 
Mutual, or Columbia broadcasting net- 
works, the program is routed over the 
regular wire telephone networks of these 
systems to stations in all parts of the 
country, where the broadcast is put on the 
air over the local broadcaster and you, fur- 
tively dropping cigar ashes in your wife's 

prized Ming vase, lend an appreciative ear 
to the festivities in far -off Marseilles. 

Programs from England 
Programs originating in England go by 

telephone wire to London and then to the 
Rugby transmitting center, where they are 
shot out across the Atlantic to New Jer- 
sey in the same way as from the French 
station. Once picked up in New Jersey the 
programs follow the same paths to your 
receiver as in the case mentioned above. 

A Second Method 
The second method of sending a pro- 

gram from Europe to America is somewhat 
different. In this case the services of any 
of the powerful short -wave broadcasting 
stations in the various European countries 
are employed. A specially arranged pro- 
gram originating in Germany would be 
sent by telephone to the German short- 
wave station near Berlin, and put on the air 
over one of the powerful DJ- stations, using 
an antenna directed to the U. S. The pro- 
gram in this case is picked up at the elab- 
orate receiving. terminal of RCA Com- 
munications located at Riverhead, Long 
Island, about 75 miles from New York 
City. At Riverhead the signals are fed into 
a telephone line, which takes them into the 
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New York headquarters of RCA on Broad 
St., where they are routed out to the broad- 
casting networks in the usual manner. 

When the RCA circuits are used, several 
powerful short -wave transmitters at Rocky 
Point, Long Island, are used for com- 
municating with the foreign broadcasting 
station which is sending the program to 
this country. This is necessary in order to 
complete preliminary arrangements about 
the time at which programs will start, how 
long they will last, and other ' technical 
details. 

The short -wave broadcasting stations at 
Rome, Italy ; Geneva, Switzerland ; Prague, 
Czechoslovakia ; Huizen, Holland ; Paris, 
France ; and Daventry, England, are often 
used for sending these special programs 
over the Atlantic to the RCA receiving 
station. 

Sometimes a European short -wave sta- 
tion may be broadcasting a program for its 
regular short -wave audience, which is of 
sufficient interest to warrant it being re- 
layed by American broadcasting stations. 
In this case the RCA receiving station 
is also used to pick up the signals from 
Europe for relaying, but the services of 
a transmitter at Rocky Point, L. I., are not 
required since no special arrangements are 
made beforehand. In most cases, programs 

for May, 1938 

., 
Four alternate routes by which programs may be sent 
by short -wave from Europe to the United States for 
rebroadcasting. The two narrow beams show the paths 

of the trans -Atlantic telephone circuits. 

from abroad are specially arranged ex- 
clusively for an American audience and are 
not broadcast locally in Europe. 

Broadcasts Via Canada 
A third method by which programs are 

received from abroad is by way of the 
short -wave receiving station operated by 
the Canadian Broadcasting Corporation. 
This receiving station is used mainly for 
picking up . short -wave broadcasts from 
abroad for the benefit of Canadian listen- 
ers.. American networks frequently tie in 
with the Canadian. Broadcasting Corpora- 
tion to present these foreign relays to 
listeners in the United States. The Canadian 
broadcasting authorities pick up the pro- 
grams from any of the European short- 
wave broadcasting stations in the same 
manner as the RCA . receiving station on 
Long Island. Where special programs have 
been arranged, preliminary arrangements 
as to tuning, etc., are generally made by 
trans- Atlantic cable. The European S -W 
station sending the program comes on the 
air a few minutes before the program is 
scheduled to start and at exactly the pre- 
determined time the program commences 
and is "piped" into the Canadian and 
United States broadcasting networks and 
broadcast by your local radio station. 

Programs originating in European coun- 
tries which do not possess powerful short- 
wave stations are generally sent by tele- 
phone lines to the nearest available trans- 
mitting center. Programs from Norway 
and Sweden are generally sent by telephone 
lines to the Berlin station where they are 
broadcast to the United States via short- 
waves. - 

As in the case of local broadcasts in the 
United States, these European relays may 
originate either in the studios of the .nu- 
merous European broadcasting stations or 
at some outside point such as a sporting 
arena or the scene of some important gath- 
ering. When the program originates outside 
the studios of a broadcast station, it is sent 
by telephone to the nearest studio head- 
quarters for amplifying and regulation of 
the volume level before being sent to 
the short -wave transmitting station. 

Receiving Equipment Used 

The short -wave receiving equipment at 
Riverhead, 'L. I., and Netcong, N. J., is of 
a very elaborate nature to insure good re- 
ception from Europe. At Riverhead the 
aerial system consists of a large number 
of antennas which are connected to dif- 
ferent receivers. The outputs of these re- 

(Continued on page 59) 
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Above -Special large size cathode ray tube built in the RCA 
television laboratory at Camden, N. J. Aside from the fact 
that an extra large image is produced on the fluorescent 
screen, this tube differs from the ordinary one in that it has 
an automatic pump to maintain a high degree of vacuum 

within the tube. 

Short Wave 
T ata It/¢W9 

4, A group of actors heard on short -waves from Berlin. The group 
shown produce a weekly short -wave broadcast feature of a polyglot 

nature called, "Non -Stop, Tip- Top." 

Color television was recently demonstrated by 
Logie Baird in London; +his picture 

taken at the Crystal Palace dur- 
ing the demonstration, when 

brightly colored chapeaux 
were successfully tel- 

evised. Mr. Baird 
appears at 

left 

James 
was 

4' Above -The B.B.C. mag- 
netic sound recorder which 
enables programs to be 
recorded on a thin steel 
tape. These programs can 
be reproduced later at any 

desired time. 
Photo Courtesy B.B. . 
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4 

Right -No, this is not a 
new version of Bob 
Burns' bazooka, but a 
giant cathode ray tele- 
vision tube used in a 
recent demonstration by 
the Bell Telephone Labs. 
Photo courtesy Bell Telephone 

Labs. 

Left - New type of 
short -wave diathermy 
apparatus. By coiling a 
heavily insulated rubber 
cable over the part to 
be treated, a high fre- 
quency current is in- 

duced in the body. 
Photo courtesy General Elec- 

tric X -Ray Corp. 
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How Ham radio helps to educate 
Cadet Radio Station 

W2KGY, West Point, New York. Uncle Sam's future army officers. 

DA da dit dit da dit da dit da dit dit dit. 
This sprinkling of dits and das (dots and dashes) means 

something to W2KGY. It means maybe "Merry Christmas ", 

or "How are you, old man, everything is fine here." or perhaps 
"Many happy returns of the day." W2KGY means something 
also. "It means that it is a licensed amateur radio station at West 
Point and is accepted by the Federal Communications Commis- 
sion. So we enter the realm of radio "ham - 
dom" through the doors of a little room in 
the gymnasium. After entering those doors 
the far corners of the earth are as close as 
your next door neighbor. Japan, South 
Africa, South America, Hawaii, Australia 
are more easily contacted than a plebe on 
the fourth floor. - 

It all began two years ago when a few 
radio : bugs in the corps got: itching fingers 
to turn legalized dials. General Allison, the 
then. Chief of Signal Corps made it possible 
for those men to pursue their hobby and the 
nucleus of Radio Station W2KGY was 
formed. The radio minded general presented 
the club with a transmitter and an RCA receiver. A room on the 
third floor of the old gymnasium was used and the club set to 
work. A,number of the men had been, amateur operators before 
their plunge into the military and they acted as the brains of 

the club. The equipment was set up and the first few contacts 
were made. Each contact, with its call number, is methodically 
listed in a log book. Anyone interested in taking a world cruise 
in seven minutes flat needs but to glance over the stations con- 
tacted. W2KGY holds a certificate which shows that it has 
worked all,: continents. 

Going on the air however is not quite as easy as it sounds. 
There are a few yards of red tape that, must be stripped away 
before one can really fall into the radio groove. - Before a station 
is licensed it must have a class A operator. In order to be dubbed 
"Class A Operator" (sounds surgical but is not) there are cer- 
tain qualifications that must be filled. The primary requisite is 
the sending and receiving of code. The operator who aspires 
to a Class A rating must send and receive a certain number of 
words per minute. This cannot_be done haphazardly for the work 
must be accurate. He must master the international "Q" signals. 
These signals compose a language or rather a dialect all by them- 
selves. With radio stretching as far as it does there arises the ques- 
tion of a Japanese talking to a South American. The difference of 
language question is answered by means of the "Q" signals. 
So Mr. Ducrot in Utah just Bits his key and his dits pour out 
a profusion of French in Paris, guttural German in Berlin, and 
sing -song Chinese in Hong Kong. (Radio really is the . ideal 
way to master the French language.) The operator is also re- 
quired to know the principles of radio in order that he may train 

Henry R. Brewerton 

other men at his station so that they may also become Class A 

in time. The lower ranking radio -oids are known as Class C. 

They probably sweep out the station like plebes on trunk room 

orderly duty. 
The Class C men are trained by the ediphone (phonograph) 

system. Code is played on a record and the beginner takes the 
code down in pencil. As the men become more adept the speed 

of the record is increased until the speed is 
equal to that required for the Class A rating. 
Radio is changing and improving every 
year and the new radio principles as well 
as the old must be learned by the new men. 
The qualifications are r e n e wed over 
scheduled intervals of time and improve- 
ments are added to the tests. 

The club, however, is not content with 
merely "da -ing" and "ditting" through the 
atmosphere. They are pressing on towards 
greater improvements in their station. At 
the present time they are building a phone 
transmitter. The work is being supervised 
by Captain J. L. Greene of the department 

of Chemistry and Electricity. Captain Greene acts in an advisory 
capacity only. The actual work and the experimentation is being 
carried on by the cadets. In the spring the phone will be com- 
pleted and then verbal contact can be made. This type of contact 
packs a thrill for the novice but the older radio men find that 

(Continued _on page 45) 

Few people know that a 

licensed amateur radio sta- 
tion is operated by the ca- 
dets at the U. S. Military 
Academy at West Point, 
N. Y. The call is W2KGY 
and QSL cards have been 
received from fifty -seven 

different countries. 

ON MC AT ..Y- N SN, 
X 

TO O50 QNpX_ G951- TN 

T9 SGV505A_ RKw.(-co FINAL-e6+86o /tí, 

Vfà__-._. GONT. -- uÿ!-CCVµTfUES 
XTA W AG XMTR RHET. 

o.X 

F' 
O 

PHV55 qTOL`,NTFIYUU`PD 

Just a sample QSL card 
from W2KGY's collection. 

The West Point cadet station has worked all continents. 
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What 
Do 

You 
Think? 

Mr. Fiege, Are You There ?! 
Editor, 

Just who wants to get a report stating 
(heard you R9 in Static Island, N. Y., 
while talking to VK9ZL). :fly friend, do 
YOU not know all the information a S \\'L 
gives ? We will grant that such a report as 
your model one is of no use. But taking it 
into consideration that from your ignor- 
ance of SWL reports you do need new 
"specs." PLEASE, SOMEBODY, send 
the poor fellow a' SWL card with "specs" 
enclosed ! - 

Or, maybe, you don't get favorable re- 
ports (like other fellows do) ? Or, perhaps 
you have never, received a foreign SWL 
card? Or, Maybe ,you lack publicity on the 
air -waves, so you get it this way (clever) ? 

Pal, }ßóu talk as though you have had 
plenty of experience at SWL; such as 
knowing about SWL's always giving R9 
reports to other fellows and not to you. Of 
course, if the QRM has you down, well, too 
had, but don't worry, there aren't many 
fellows who would want to listen to you 
anyhow. 

As for fellows who keep SWL's, I refer 
you to \V'9M EL. 

Yours for less Fiege, Jr's. 
Lawndale S -W Club, 
Bon LiGGErr,' Pres., 

..Philadelphia, Pa. 

He Didn't Like Cover! 
Editor, ..... -- .. .. 

I just received- my January 1938 copy of 
your once perfect magazine. Here are a few 
"brickbats" for you. First of all you have 
spoiled your ,cover by using a photograph 

S -W listening den of Ernest Jones, McKeller St., Tenerife NI, Bris- 
bane, Queensland, Australia. This month's prize winner, a year's 

subscription. 

instead of your paintings. Also, your Kink 
page was much better in 1937, '36, and '35. 
The line around each of the Kinks made it 
much easier to read. I do not like the way 
space is left at the top of each page. It was 
a much better magazine before in my esti- 
mation. 

I also agree with other S \ \'L's that you 
have too much television in your really 
marvelous magazine. Also give us SWL's 
more one, two, and three -tube sets, instead 
of these superhets, as no one builds 9 to 12 
tube sets very often. 

Don't get me wrong ! I really think your 
magazine is swell, except for these objec- 
tions mentioned above in your 1938 issue. 
I hope the February issue is like the old 
one again ! More luck. 

JACK PHILLIPS, 
Toronto, Ontario, Canada. 

(We are quite surprised thet you did not 
like the January cover or the new style em- 
ployed in some of the page layouts, par- 
ticularly the S -W Kink page. If you have 
looked over modern magazines to any great 
extent, you will note that much nwre space 
is used in laying out the head titles of 
articles and also nwre freedom is used in 
laying out cuts. Rules or lines around a lot of 
cuts -such as those in the Kink department 
-become very monotonous, we believe, aft- 
er a little thought on the matter. LVe have 
received many letters from readers prais- 
ing us for the much clearer and more mod- 
ern style of layout now used in the maga- 
zine. ll'e zc'ill keep in mind the other sug- 
gestions yon have made, especially with 
regard to small set -construction articles. 
-Editor.) 

Hugo Malm, OH3NA, Railway Dept., Lahti, Finland, and his fine 
Ham station. Just look at those QSL's! 
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More Bricks! 
Editor, 

I have been read- 
ing Short Wave & 
Television for two 
years now and it 
does not seem to 
make as big an im- 
pression to me now 
as it did when I first 
started reading it. It 
seems to me that 
your magazine is for 
the radio beginner 
and not for the ad- 
vanced radio fan. I 
think that instead of 
having so many 
written articles you 
should print more 
dope on experimental 
apparatus. When you 
print an article 
about a receiver 

you always print everything except a 
"flexible" circuit. I personally think that 
you do not live up to the saying on your 
cover -" The Radio Experimenter's Maga- 
zine." 

Many S\VL's, I am sure, would appre- 
ciate an article on "How to Learn the 
Code." 

ARTHUR GLOBMAN, 
751 Gerard Avenue, 
Bronx, New York. 

(Much obliged, Arthur, and we will try 
our best to give all the dope possible on 
circuits published in S.W. &T., hereafter, 
including kinks showing how Jo make cir- 
cuits more flexible. We might mention that 
in the past we have quite frequently re- 
ceived letters from readers taking us to 
task because some of the articles and cir- 
cuit diagrams were too general, that is 
they showed a circuit with a number of 
suggestions as to flexibility. The criticism, 
in this case, was that the design or circuit 
given should be held to one specific type. 
But the editors are perfectly open -minded 
on the.matter- and we will endeavor where - 
ever possible to give all of these "flexible 
angles" on circuits. Editor.) 

One Year's Subscription to 
SHORT WAVE & TELEVISION 

FREE 
for Best "Listening Post" Photo 
Closing date for each contest -75 days 
preceding date of issue: April 15 for July 
issue, etc. The editors will act as judges 
and their opinions will be final. In the 
event of a tie a subscription will be given 
to each contestant so tying. 

More Television, Says He! 
Editor, 

On January 1, 1936, I received my first 
foreign station, 2R0, Rome, Italy, which 
was verified. From that time I have been 
an enthusiastic short -wave listener. 

I have only ä three -tube radio which I 
built from a kit. This has not given very, 
satisfactory results but it was enough to 
cause the radio bug to bite me so deeply 
that I am afraid I shall never recover. 1, 
am 17 years old and am finishing my last 
year in High School. When this is corn- I 

pleted I hope to take up the interesting 
work of the hams. . 

I bought your Short Wave Listener 
monthly until it was no longer published. , 

I was very much pleased with this magazine; 
and am now taking Short Wave and Tele- I 

vision. I think Joe Miller's column is the Ì 

best department of the magazine. 
Contrary to J. L.'s opinion on the tele- 1 

(Continued öñ 'per e -54)- 
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New Silver Trophy 
To be Awarded Monthly 

for 

Best HAM Station Photo 
Hams everywhere are eligible in this monthly contest and the 
photos will be judged by the simple rules given below. 

TO promote interest and pride among Ham station owners, Short 11'ace & Television ision 
magazine offers this handsome silver trophy each month .for the best amateur station 

photo. The photos must be as large as possible, preferably not less than 5" x 7 ", and should 
have clear detail. 

The general layout of the apparatus in the station as pictured in the photo, also the 
quality of workmanship exhibited will be judged, as well as the appearance of the photo- 
graph itself. Neatness will count a great deal when the judges come to pass on the photos 
each month, and when you submit a photo of your Ham station, send along a brief descrip- 
tion of about 200 -300 words, giving the general line -up of the apparatus employed -the 
size, type and number of tubes, the type of circuit used, name of commercial transmitter. 
if not home -made, watts rating of the station, whether for C.W. or phone, or both, etc. 
Also name of receiver. 

A few words as to the number of continents worked, number of stations logged, will he 
of interest and may be given in brief order. Also mention type 
of aerial system used for transmitting and receiving and what 
type of break -in relay system, if any, is used. 

One more important point -don't forget to send along a 
photo of yourself, if you do not already appear in the picture 
of the station. 

The beautiful trophy illustrated is a masterpiece of the silver- 
smith's art and we are sure that every Ham in the country will 
be more than pleased if he should win it.. The trophy stands 
1134 inches high and represents the spirit of victory. It was 
designed by one of the leading silversmiths and is truly a 
work of art. The name of the winner will be engraved on the 
silverplate mounted on the bakelite pedestal before the trophy is 
sent to the successful contestant. 

The winner of the first trophy award will be announced 
in the July issue and the closing date for the first contest is 
May 10, and thereafter will be the first of the month. The judges 
in the contest will be the Editors of Short Wave & Television, 
and in the event of a tie, duplicate prizes will be awarded to the 
contestant so tying. 

You don't have to be a reader of this magazine in order to 
enter the contest. Pack all photos carefully. The Editors and 
publishers cannot be responsijle for photos lost in transit. 

(Continued on page 45) 

This beautiful silver tro- 
phy stands I I 

)4" high 
and is to be awarded 
monthly by S H O R T 
WAVE & TELEVISION 
magazine for the best 
photo of a Ham station. 
The silver statue stands 
on a handsome bakelite 
base on which is a silver 
plate. The name of the 
winner will be engraved 
on this plate before the 
trophy is sent to him. 
The photos for this con- 
test must be as large 
and clear as possible 
and the degree of work- 
manship and the quality 
of the apparatus in the 
station will be judged, 
as well as the clearness 
of the picture. Come on, 
boys, let's see some 
good Ham station 

photos! 

e au Vou 421w¢7 7'4 )2ada 2ueit,'ani? 
I. What is the difference between facsimile and television? 

See page 5. 
2. Where is station PCJ located and what is one of its prin- 

cipal purposes? See page 6. 
3. Will the new facsimile transmit pictures as well as printed 

letters, and between what hours are these facsimile images being 
broadcast now? See page 8. 
4. Upon what peculiar physiological effect does the action of 

the lie detector depend? See page 14. 
5. What is the name of the inventor who recently demonstrated 

color television? See page 12. 
6. What simple device is used to teach code to Uncle Sam's 

West Point Cadets? See page 13. 

7. How is a short -wave program originating in Paris picked -up 
and rebroadcast to American audiences? See page 10. 

8. What is the simplest efficient type of circuit for 5 -meter 
reception? See page 19. 

9. Can you name two modern uses for a carborundum crystal 
detector? See page 29. 
10. How is a beat oscillator connected to a superhet receiver? 
See page 30. 
I I. What is the advantage of the new type 1851 tube for tele- 
vision receivers? See page 32. 
12. What is the simplest method of connecting a doublet an- 
tenna to the plate coil of a beginner's Ham transmitter? See 
page 34. 
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Latest Radio Styles 

From Paris 
Novel ideas in radio sets were 
shown at a Paris exhibition, 
which featured parts and tubes. 

Above -New portable receiver 
easily carried about by means 

of the shoulder strap. 

Above - An electric 
soldering iron which will 
not overheat. When the 
iron is placed on the 
support, the mechanism 

gradually cuts off the 
current. 

4A push- button selector- switch which enables 
the set- constructor to build a push -button 
tuner. Eight stations may be thus selected. 

Right -The "rolling" re- 
ceiver can be moved 
about from room to room 
with ease. The receiver 
unit may be moved up 
or down for convenient 
tuning. Below the re- 
ceiver, with its all -wave 

universal dial, is the 
loudspeaker. 

4 
Left -No, this is not a 

search -light, but an odd - 
looking radio receiver. 
New type control knobs 
are incorporated in this 
set. A close -up of one of 
them appears at the right 
of the picture. Only the 
band selected shows on 

the illuminated knob. 

Baird Demonstrates Color Television 
I l_LL\ 1 -1O\ iu culer i, a little toe 

:ulv zinced, perhaps, for the average 
reader tu Worry about and vfie can hear 
hint ,ay- "(.ive u, sente good black and 
white televi,il'u fìr,t." In and event, Jantes 

Logic Baird recently demonstrated culer 
tele ilion tu an audience in London. 

TELEVISION IS STILL IN THE EXPERIMENTAL STAGE. THIS 
ARTICLE GIVES THE LATEST TECHNICAL INFORMATION ON 
THE SU EJECT. HOME TELEVISION WIT L NOT BE REALIZED FOR 

SOME TIME TO COME. 

The diagram shows how the color effect 
was achieved. The size of the screen on 
which the large size images were projected, 
measured 9 x 12 feet and the images were 

(Continued OII rage 5.1) 

20 FACET REVOLVING 
MIRROR DRUM, 6000 R. PM. 

COUPLING 
SHAFT 

FLOODLIGHT (ARC) 

MULTIPLIER 
PHOTO -CELL WITH 
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CATHODE 

\ 
L_NSES 

DISC HAS 
12 SLOTS 
COVERED ALTER- 
NATELY, BLUE. 
GREEN AND 
RED FILTERS. 
500 R P. M. 

APERTURE 
SLOT 

MIRROR SUBJECT 

ARC FLOODLIGHT -TRANSMITTER- 

DIPOLE 
AERIAL 

INTERMEDIATE 
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G AT / 6.000 REV. PER MIN. 

I KERB CELL - - _ M- 
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LENS 

OUTPUT 
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LENS 

MIRROR 
DISC HAS 

12 SLOTS COVERED 
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AND RED FILTERS 500 R Pt/ 
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CONDENSER LENS 

\ 7 HIGH INTENSITY 
AUTOMATIC ARC 

T 
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The author states that W I JFF 
and W I BVI also use this 5- 
meter receiver circuit in pref- 
erence to many others which 
they had previously tried. 

General appearance of the 5 meter receiver 
-it's in regular service at WIJNO's shack and 0- 

has proven very reliable. 

George W. Brooks, W1 JNO 

2 -Tube Five -Meter Receiver 
Using an 89 and a 42 

Top view of the 2 -tube 5 -meter receiver. 

MOST 5 -meter receivers use at least 
three tubes and many of them employ 

from 5 to 8 tubes or more. Very surprising 
results have been obtained with this little 
2- tuber, using an 89 and a 42. This circuit 
works as a super- regenerator with a self - 
quenched oscillator. 

To construct the receiver the parts should 
be mounted in the cabinet, so that the tun- 
ing condenser and :coil connections to the 
grid of the 89 are as 'short as possible. The 
rotor of the tuning condenser is grounded 
to the front panel and condensers C3 and 
C4, also choke, R.F.C.1, are connected 
to this ground point on the tuning con - 
denser, the leads as short as possible in each 
case. 

The position of the individual parts is not 
so very important, except that an effort 
should be made to make all leads as short 
as possible, especially in the detector grid 
and tuning circuits. The audio amplifier 
stage is wired up in the usual way. The 
inductances L1 and L2 are both wound 
alike, coil L1 should have the antenna con- 
necting to the side nearest to the grid of 
coil L2. The ground connection may be 
made to the ground terminal on the tuning 

condenser and the wire then led to a good external ground. 
A word about the antenna -it seems that a single wire -fed 8 ft.` 

rod, tapped 133/4" off -center on the low side, when mounted ver- 
tically, is perhaps the best aerial and it should he mounted as high: 
as possible clear of all other objects. In the author's case the an 
tenna is a piece of No. 14 wire attached to a 35 ft. bamboo fish - 
pole, provided with 2" stand -off insulators mounted on the pole 
and secured with tape and wire wound around the pole 'arid 
insulators. The fishpole is attached to the chimney of the house 
and is about 35 ft. above the roof of the house or between 70and 
75 ft. above the ground. The signals received on this antenna are 
much stronger than those picked up with lower antennas. With a 
good antenna and especially with a favorable location, free 
from steel -frame buildings or other causes of absorption, you 
can hear signals on the 5 -meter bands up to distances of many 
miles. The 89 tube should -not have more than 90 volts applied ,to 
its plate. L1 should be coupled very loosely to L2, so that the, 89 

(Continued on page 45) 

Below- Hook -up of the receiver. 
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World Short Wave Stations.. 
/evie4 ,c1tGCC y 

Reports on station changes are appreciated. 

Broadcasters' Calls in bold typo 

Phones' in light type 

Mc. Call 

31.600 W3XEY BALTIMORE, MD., 9.494 m., Relays 
WFBR 4 pm -12 m. 

31.600 W2XDV NEW YORK CITY, 9.494 m., Addr. 
Col. Broad. System, 485 Madison 
Ave. Daily 6 -11 pm.; Sat. and 
Sun. 1.30 -6, 7 -10 pm. 

31.600 W9XHW MINNEAPOLIS MINN., 9.494 m. 
Relays WCC6 9 am. -12 m. 

31.600 W3XKA PHILADELPHIA, PA., 9.494 m., 
Addr. NBC. Relays KYW 12 n- 
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 W8XAI ROCHESTER, N. Y., 9.494 m., Addr. 
Stromberg Carlson Co. Relays 
WHAM 7.30 -12.05 am. 

31.600 W8XWJ DETROIT, MICH., 9.494 m., Addr. 
Evening News Assn. Relays WWJ 
6 -12.30 am., Sun. 8 am -12 m. 

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

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

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

26.100 GSK DAVENTRY, ENG., 11.49 m., Addr. 
B.B.C., London. Operates irreg- 
ularly. 

25.950 W6XKG LOS ANGELES, CAL., 11.56 m., 
Addr. B. S. McGlashan, Wash. 
Blvd. at Oak St. Relays KGFJ 
24 hours daily. 

21.550 GST DAVENTRY, ENG., 13.92 m., Addr. 
(See 26.100 mc.) Irregular at 
present. 

21.540 W8XK PITTSBURGH, PA. 13.93 m., Addr. 
Grant Bldg. Relays KDKA 6.45 -9 
am. Exc. Sun. 

21.530 GSJ DAVENTRY, ENG., 13.93 m., Addr. 
(See 26.100 mc.) 5.45 am. -12 n. 

21.520 W2XE NEW YORK CITY, 13.94 m., Addr. 
Col. Broad. Syst., 485 Madison 
Ave. 7.30 -10 am., Sat. and Sun. 
8 am. -I pm. 

21.500 W2XAD SCHENECTADY, N. Y., 13.95 m., 
General Electric Co., 8 am. -12 n. 

21.470 GSH DAVENTRY, ENG., 13.97 m. (See 
26.100 mc.), 5.45 am. -12 n. 

21.450 DJS BERLIN, GERMANY, 13.99 m., 
Addr., Broadcasting House. 12.05 - 
II am. 

21.420 \VKK LAWRENCEVILLE, N. J., 14.01 m., 
Addr. Amer. Tel. &- Tel. Co. 
Calls S. Amer. 7 am. -7 pm. 

21.080 PSA RIO DE JANEIRO, BRAZ., 14.23 m., 
Calls WKK daytime. 

21.060 WKA LAWRENCEVILLE, N. J., 14.25 m. 
Addr. (See 21.420 mc.) Calls 
England morning and afternoon. 

21.020 LSN6 BUENOS AIRES, ARG., 14.27 m., 
Addr. Cia. Internacional de Ra- 
dio. Works N.Y.C. 7 am. -7 pm. 

20.860 EHY- MADRID, SPAIN, 14.38 m., Addr. 
EDM Cia Tel. Nacional de Espana. 

Works S. Amer. mornings. 
20.700 LSY BUENOS AIRES, ARG., 14.49 m., 

Addr. Transradio Internatl. Tests 
irregularly. 

20.380 GAA RUGBY, ENG., 14.72 m. Calls Arg., 
Brazil mornings. 

20.040 OPL LEOPOLDVILLE, BELGIAN CON- 
GO, 14.97 m. Works ORG morn. 

20.020 DHO NAUEN, GERMANY, 14.99 m., 
Addr. Reichspostzenstralamt. 
Works S. Am. mornings. 

19.900 LSG BUENOS AIRES, ARG., 15.08 m., 
Addr. (See 20.700 mc.) Tests 
irregularly. 

19.820 WKN LAWRENCEVILLE, N. J., 15.14 m., 
Addr. A. T. & T. Co. Calls Eng - 
land daytime. 

Mc. Call 

19.680 CEC 

19.650 LS N 5 

19.620 VCG4 

19.600 LSF 

19.480 GAD 

19.355 FTM 

19.345 PMA 

19.260 PPU 

19.220 WKF 

19.200 ORG 

19.160 GAP 

19.020 HS8PJ 

18.970 GAQ 

18.890 ZSS 

18.830 PLE 

18.680 OCI 

18.620 GAU 

18.450 HBF 

18.345 FZS 

18.340 WLA 

18.310 GAS 

18.299 YVR 

18.250 FTO 

18.200 GAW 

18.135 PMC 

18.115 LSY3 

18.040 GAB 

17.810 PCV 

16 /fiat. 
17.800 - 
17.800 TGWA 

17.790 GSG 

17.785 JZL 

17.780 W3XAL 

SANTIAGO, CHILE, 15.24 m., 
Addr. Cia. Internacional de Ra- 
dio. Calls Col. and Arg. day - 
time. 

BUENOS AIRES, ARG., 15.27 m., 
Addr. (See 21.020 mc.) Calls 
Europe daytime. 

NAIROBI, KENYA, 15.28 m., Addr. 
Cable and Wireless, Ltd. Calls 
London 7.30 -8 am. 

BUENOS AIRES, ARG., 15.31 m., 
Addr. (See 20.700 mc.) Tests 
irregularly. 

RUGBY, ENG., 15.4 m. Calls VQG4 
7.30 -8 am. 

ST. ASSISE, FRANCE, 15.5 m. Calls 
S. America mornings. 

BANDOENG, JAVA, 15.51 m. 
Works Holland 5.30 -II am. 

RIO DE JANEIRO, BRAZ., 15.58 
m., Addr. Cia. Radiotel. Brasil - 

eira. Works France mornings. 
LAWRENCEVILLE, N. J. 15.6 m., 

Addr. A.T. &T. Co. Calls London 
and Paris daytime. 

RUYSSELEDE, BELGIUM, 15.62 m. 
Calls OPL mornings. 

RUGBY, ENG., 15.66 m. Calls Aus- 
tralia I -8 am. 

BANGKOK, SIAM, 15.77 m. Mon- 
days 8.10 am. 

RUGBY, ENG., 15.81 m. Calls S. 
Africa mornings. 

KLIPHEUVEL, S. AFRICA, 15.88 m., 
Addr. Overseas Comm. of S. 
Africa, Ltd. Calls GAQ 9 -10 am. 

BANDOENG, JAVA, 15.93 m. Calls 
Holland early am. 

LIMA, PERU, 16.06 m. Tests with 
Bogota, Col. 

RUGBY, ENG., 16.11 m. Calls N. Y. 
daytime. 

GENEVA, SWITZERLAND, 16.26 m., 
Addr. Radio Nations. Tests irreg- 
ularly. 

SAIGON, INDO- CHINA,.16.35 m. 
Works Paris early morning. 

LAWRENCEVILLE, N. J. 16.36 
Addr. A.T. &T. Co. Calls England 
daytime. 

RUGBY, ENG., 16.38 m. Calls N.Y. 
daytime. 

MARACAY, VENEZ., 16.39 m. 
Works Germany mornings. 

ST. ASSISE, FRANCE, 16.43 m. 
Works S. America daytime. 

RUGBY, ENG., 16.48 m. Works 
N.Y.C. daytime. 

BANDOENG JAVA, 16.54 m. 
Works Holland mornings. 

BUENOS AIRES, ARG., 16.56 m., 
Addr. (See 20,700 mc.) Tests 
irregularly. Broadcasts 5-6 pm. 
Friday. 

RUGBY, ENG., 16.83 m. Works 
Canada morning and afternoon. 

KOOTWIJK, HOLLAND, 16.84 m. 
Works Java 6 -8 am. 

Broadcast Band 
PARIS, FRANCE. 16.84 m., Radio 

Colonial. Testing mornings. 
GUATEMALA CITY, GUAT., 16.84 

m., Addr. Ministre De Fomento. 
Irregular. 

DAVENTRY, ENG., 16.86 m., Addr. 
B.B.C., London. 1 -3.15 am., 
5.45 am. -12 n., 12.20-4 pm. 

TOKYO, JAPAN, 16.87 m. Tests ir- 
reg Wanly. 

BOUND BROOK, N. J., 16.87 m., 
Addr. Natl. Broad. Co. 8.55 am.- 
6.45pm. 

Mc. Call 

17.770 PHI 

17.760 DJE 

17.760 W2XE 

HUIZEN, HOLLAND, 16.88 m., 
Addr. (See PHI, 11.730 mc.) Daily 
except Wednesday, 8.25 -10 am., 
Sun. 7.25-10.25 am. 

BERLIN, GERMANY, 16.89 m., 
Addr. Broadcasting House. 12.05= 
10 am.; also Sun. 11.10 am -12.25 
pm. 

NEW YORK, N. Y., 16.89 m., Addr. 
Col. Broad. System, 485 Madi ;on 
Ave. Irregular. 

17.755 ZBWS HONGKONG, CHINA, 16.9 m., 
Addr. P.O. Box 200. 4 -10 am. 
Irregular. 

End of Broadcast Band 
17.741 HSP BANGKOK, SIAM, 16.91 m. 

Germany 3 -5 am., 8 -9 pm. 
JVE II pm. -6 am. 

SHANGHAI, CHINA, 17 m. 
London 7 -9 am. 

17.520 DFB NAUEN, GERMANY, 17.12. m. 
Works S. America, near 9.15 em. 
Works Siam 3 -5 am., 8 -9 pm. 

17.480 VWY2 KIRKEE, INDIA, 17.16 m. Works 
London 7.30 -8.15 am. 

17.310 W2XGB HICKSVILLE, L. I., N. Y., 17.33 m., 
Addr. Press Wireless, Box 296. 
Tests 9.30 -11.30 am. except Sat. 
and Sun. 

17.120 WOO OCEAN GATE, N. J., 17.52 m., 
Addr. A.T. &T.Co. Works ships 
irregularly. 

17.080 GBC RUGBY, ENG., 17.56 m. Works 
ships irregularly. 

MOGADISCIO, ITAL. SOMALI - 

LAND, 18.32 m. Calls IAC around. 
9.30 am. 

LAWRENCEVILLE, N. J., 18.44 m., 
Addr. A.T.&T. Co. Works S. 
Amer. daytime. 

16.270 WOG OCEAN GATE, N. J. 18.44 m., 
Addr. A.T. &T. Co. Works Eng- 
land late afternoon. 

16.240 KTO MANILA, P. I. 18.47 m., Adds..; 
RCA Comm. Works Japan and 
U. S. 5 -9 pm. irregularly. 

SAIGON, INDO -CHINA, 18.48 m,\ 
Calls Paris early morning. 

KAHUKU, HAWAII, 18.7.1 m., 
Addr. RCA Comm. Works Dixon 
3 -10 pm. 

ST. ASSISE, FRANCE, 18.9 m.' 
Works Saigon 8 -11 am. 

SANTIAGO, CHILE, 18.91 m. Calls 
Peru daytime irregular. 

BUENOS AIRES, ARG., 18.98 m., 
Addr. (See 21,020 mc.). Works, 
London mornings and Paris after- 
noons. 

15.660 JVE NAZAKI, JAPAN, 19.16 m. Works 
Java and Siam 3 -5 am. 

15.620 JVF NAZAKI, JAPAN, 19.2 m. Works, 
Cal. near 5 am. and 8 pm. 

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

MAZATLAN, SIN., MEX., 19.43 m., 
Addr. Flores 103 Alto. "EI Pre - 
gonero del Pacifico." Irregularly 
7 am. -10 pm. - 

ADDIS ABABA, ETHIOPIA, 19.44 
m. Works Rome 9.15 -10.30 am. 

DIXON CAL., 19.46 rn., Addr. A. 
T. & T. Co. Works Hawaii 2 -7 pm. 

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

15.360 DZG ZEESEN, GERMANY, 19.53 
Addr. Reichspostzenstralamt, Tests. 
irregularly. 

15.355 KWU . DIXON, . CALIF. 19.53 m. Addr.- 
A.T. &T..Ço. Phones Pacific Isles 
and Japan. 

(Continued an page 22) 

17.650 XGM 

Works 
Works 

Works 

16.835 ITK 

16.270 WLK 

16.233 FZR3 

16.030 KKP 

15.880 FTK 

15.865 CEC 

15.810 LSL 

15.440 XEBM 

15.430 IUD 

15.415 KWO 

All Schedules Eastern Standard Time 
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Let's Listen In 

with 
pe Atiet 

Winner of the 30th S.W. Scout Trophy 

CONDITIONS during the past month have been more or 
less. "up and down." some days being very good and other 

days just fair, but on the whole, February was a good DX month. 
We are now entering April and this month heralds the return 

of Spring conditions, already evident during a few days early 
in March. 

A certain sign of the return of Spring is the reception of Aus- 
tralian amateurs daily, during the early morning hours, and also 
the rather unusual reception in large quantities of European 
amateurs, also during the early morning hours, from midnight 
till 3-4 a.nl. 

A certain amount of QRN is being noticed also. as we enter 
the warm seasons ahead, but for the months of March and 
April QRN will rarely be evident enough to be troublesome. 

We do hope something will be done toward allocating more 
frequencies, and more space in the already far too crowded 20 
and 40 meter amateur bands. as the QRN situation, so evident 
in the last couple of years, especially on these 2 bands, is now 
so bad that it is becoming well -nigh hopeless for an amateur to 
effect even a single QSO without having some part of his trans- 
mission completely ruined by an interfering station on the 
same frequency. 

This condition, of course, is due to the fact that neither of 
these bands has sufficient frequency span to hold half of the 
signals ordinarily heard, at any time of the day, with comfort. 

It is ironic to think, too, that it was the amateurs, as a body, 
who developed the. short -wave art, in the main, to its present 
highly efficient stage. And now, despite the invaluable services 
which the amateurs have rendered to the short -wave art, this 
group has been accorded but a mite of the recognition due them 
by various governments throughout the world. The amateur is 
usually permitted to operate by the various countries as a sign 
of tolerance, rather than one of recognition, judging from the 
begrudging by representatives of a number of nations of even 
the space the amateurs now hold in the short-wave spectrum! 
And Japan's representative, for one, during the last Cairo con- 
vention, suggested that all' amateur allocations be wiped out! 

So we do hope that the amateurs win more recognition of 
their achievements because, as a prominent radio personage has 
said, "It is to the amateurs, collectively, that we must look for 
the future of short waves." 

Now for DX: 

MOZAMBIQUE 
CR7BH, 11.718 mc., Lourenco Marques, Portuguese East 

Africa, is being heard daily, when tuned for, with such a fine 
signal for a station so distant, that while listening to this signal, 
we often wonder how it can be heard so well ! 

The afternoon schedule is from 12:10 -4 p.m. weekdays, and 
12:10 -2 p.m. Sundays. 

The best signal is heard from 3-4 p.m., when CR7BH is so 
well received that if conditions are at all 'fair, the program is 

for May, 1938 

ANION uAt+:,kuttt.; 
ARCHDUKE OF AUSTRIA 

0E3AH- Austria. An unusual QSL from royalty, the 
Archduke of Austria! 

really enjoyable, combining as it does many recent popular Amer- 
ican recordings and other fine music, and with none of the Amer- 
ican "ad" requests for box -tops (page Zeh Bolick), etc. 

Announcements are usually made by a woman, who announces 
after each number "Portuguese CR7BH," and every quarter -hour 
gives full announcements, as "Station CR7AA and CR7BH -" 
A Portuguese announcement is usually made just before the 
English one. Occasionally a man announces. 

To tune CR7BH in, just look for the vcry first signal on the 
low frequency end of the 25 -meter broadcast hand. If one hears 
France on 11.713, which is now on from 6 p.m. -1 a.m., one need 
only look on the sane spot as France is heard for CR7BH. 

At present CR7BH is very strong and we hope it will remain 
so for another month at least, in order that all readers may log 
this fine DX catch. Indications favor the continuance of their 
present signal strength through April, though with more QRN, 
or static. 

Reports of CR7BH should be sent to : Station CR7BH, Caixa 
Postal 594, Lourenco Marques, \I 'zambique, Port. East Africa. 

DUTCH BORNEO AND JAVA 
YPC, 9.12 mc., located at Balekpapan, Dutch Borneo, was 

logged during the second week in March at 6 a.m., a really rare 
DX catch. 

We heard a carrier on 9.12 mc. with distinct Asiatic charac- 
teristics and, listening for several minutes for voices to be heard, 
what was our astonishment but to hear music of native origin, 
with a mixed chorus, coming through FB ! ! 

However, Javanese stations often send test transmissions with 
musical recordings, and after the recording ended, YCP resumed 
their usual radiophone work. YCP is probably not equipped with 
speech inverters, as they have never been heard using any but 
clear speech transmissions. 

YCP usually works PNI, 8.77 mc., Makassar, Celebes, but PNI 
was not heard this time, nor could contact station be located. 

Look for YCP or any other of the Javanese phones, usually 
heard between 5:30 -6:30 a.m., E.S.T., all with very good signals. 

PLP, 11.00 me., YDC, 15.15 mc., PMN, 10.26 mc., and PMH, 
6.72 mc., are, all coming through fairly well, with PMH and 
YDC, surprisingly, coming through best. All Javanese broad- 
casters will rise in signal strength during (Turn to page 23) 
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/9 íkat. ilzoadcast Band 
Mc. Call 

15,340 DJR BERLIN, GERMANY, 19.56 m., 
Addr. Br'dcast'g House, 8 -9 am., 
4.50 -10.45 pm. 

15,330 W2XAD SCHENECTADY, N. Y., 19.56 m., 
Addr. General Electric Co. Re 
lays WGY 12.30 -7 pm. 

15.320 OLRSB P R A G U E, CZECHOSLOVAKIA. 
19.58 m. Addr. (See 11.840 mc.) 
Daily exc. Sun. 6.30 -7.30, 9.10- 

9.50 am., Sun. 6.15 -7.45 am. 
15.310 GSP DAVENTRY, ENG., 19.6 m., Addr. 

(See 26.100 mc.) 12.15 -1.15, 4.15 
6, 6.20 -8.30 pm. 

15.290 LRU BUENOS AIRES, ARG., 19.62 m., 
Addr. El Mundo. Relays LRI, 
7 -9 am. 

15.280 HI3X CIUDAD TRUJILLO, D. R., 19.63 
m. Relays HIX Sun. 7.40 -10.40 am. 
Weekdays 12.10 -1.10 pm. 

15.280 DJQ BERLIN, GERMANY, 19.63 m., 
Addr. Broadcasting House. 12.05- 
10 am., 4.50 -10.45 pm. Also Sun. 
11.10 am -12.25 pm. 

NEW YORK CITY, 19.65 m., Addr. 
(See 21.520 mc.) Daily except 
Sat. and Sun., 1 -6 pm., Sat. & 
Sun. 2.30 -6 pm. 

15.270 W2XE 

15.260 GS! 

15.252 RIM 

15.250 WIXAL 

15.245 TPA2 

15.230 HS8PJ 

15.230 OLR5A 

15.220 PCJ 

15.210 W8XK 

15.200 DJB 

15.190 ZBW4 

15.180 GSO 

15.170 TGWA 

15.160 XEWW 

15.160 JZK 
15.155 SM5SX 

15.150 YDC 

15.140 GSF 

15.130 - 
15.130 WIXAL 

15.120 HVJ 

15.110 DJL 

15.080 RKI 

15.055 

14.980 KAY 

DAVENTRY ENG. 19.66 m. Addr. 

m. 

r. 

(See 26.100 mc.) 9.20 -11.20 pm. 
TASHKENT, U.S.S.R., 19.67 

Works RKI near 7 am. 
BOSTON, MASS., 19.67 m., Add 

University Club. Daily 2.15 -4 pm 
Sun. 10.15 am. -12 n, 

PARIS, FRANCE, 19.68 m., Addr. 
98 bis. Blvd. Haussmann. "Radio 
Colonial." 5 -10 am. 

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

PRAGUE, CZECHOSLOVAKIA, 19.7 r. Daily exc. Sun. 6.30 -7.30, 9.10- 
9.50 am., Sun. 6.15 -7.45 am. 

HUIZEN, HOLLAND, 19.71 m., 
Addr. N. V. Philips' Radio Hil- 
versum. Tues. 3.30 -5 am., Wed. 
9 am. -12 n. 

PITTSBURGH, PA., 19.72 m., Addr. 
(See 21.540 mc.) 9 am. -7 pm. 

BERLIN, GERMANY, 19.74 m., 
Addr. (See 15.280 mc.) 12.05 -II 
am., 4.50 -10.45 pm. Also Sun. 
11.10 am. -12.15 pm. 

HONGKONG, CHINA, 19.75 m., 
Addr. P. O. Box 200. Irregular. 
11.30 pm. to 1.15 am., 3 -10 am., 

DAVENTRY, ENG., 19.76 m., Addr. 
(See 26.100 mc.) 1 -3.15, 5.45- 
10 arr., 4.15 -6, 6.20 -8.30 pm. 

GUATEMALA CITY, GUAT., 19.77 
m., Addr. (See 17.8 mc.) Irregu- 
lar 11.30 am. -2 pm. 

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

TOKYO, JAPAN, 19.79 m. Irreg. 
STOCKHOLM, SWEDEN, 19.79 m., 

Daily II am. -5 pm., Sun. 9 am.- 
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., 
5.30 -10.30 am. 

DAVENTRY, ENG., 19.82 m., Addr. 
(See 26.100 mc.) I -3.15, 5.45 am.- 
12 n., 4.15 -6, 6.20 -8.30. 

PARIS, FRANCE. 19.83 m., Addr. 
Radio Colonial, 98 Bis Blvd. 
Haussmann. Testing morning and 
afternoon 

BOSTON MASS., 19.83 m., Addr. 
World -Wide B'cast'g. Founda- 
tion, University Club. Irregular. 

VATICAN CITY, 19.83 m. 10.30- 
10.45 am., except Sun., Sat. 10- 
10.45 am. 

BERLIN, GERMANY, 19.85 m., 
Addr. (See 15.288 mc.) 12 m. -2, 
8.9 am., 10.40 am. to 4.30 pm. 
Sun. also 6 -8 am. 

MOSCOW, U.S.S.R., 19.87 m. 
Works Tashkent near 7 am. Broad- 
casts Sun. 12.15 -2.30 pm. 

End of Broadcast Band 
WNC HIALEAH, FLORIDA, 19.92 m. 

Addr, A.T. &T. Co. Calls Central 
America daytime. 

MANILA, P. I., 20.03 m., Addr. 
RCA Comm. Works Pacific Is. 

Mc. Call 

14.960 PSF 

14.950 HJ B 

14.940 H I I 

14.940 HJA3 

14.920 LZA 

14.845 OCJ2 

14.790 ROU 

14.730 IQA 

14.653 GBL 

14.640 TYF 

14.600 JVH 

14.590 WMN 

14.535 HBJ 

14.530 LSN 

14.500 - 
14.500 LSM2 

14.485 TIR 

14.485 YSL 

14.485 HPF 

14.485 TGF 

14.485 YNA 

14.485 HRLS 

14.485 HRF 

14.470 WMF 

14.460 DZH 

14.440 - 
14.440 GBW 

14.166 PIIJ 

14.030 EA9AH 

13.990 GBA 

13.820 SUZ 

13.690 KKZ 

13.635 SPW 

13.585 GBB 

13.415 GCJ 

13.410 YSJ 

13.390 WMA 

13.380 IDU 

13.345 YVQ 

RIO DE JANEIRO, BRAZIL, 20.05 
m., Works with Buenos Aires day- 
time. 

BOGOTA, COL., 20.07 m. Calls 
WNC daytime. 

CIUDAD TRUJILLO, D. R., 20.08 
m. Phones WNC daytime. 

BARRANQUILLA, COL., 20.08 m. 
Works WNC daytime. 

SOPHIA, BULGARIA, 20.10 m., 
Addr. Radio Garata. Mon., Tues., 
Thurs., Fri. 11.30 am. -2.45 pm., 
Wed. 11.30 am. -4.45 pm., Sat. 
11.30 am. -5 pm., Sun. 2 am. -5 pm. 
Daily except Sun. 5 -6.30 am. 

LIMA, PERU, 20.21 m. Works South 
America stations daytime. 

OMSK, SIBERIA, U.S.S.R., 20.28 m. 
Works Moscow irregularly 7 -9 
am. 

ROME, ITALY, 20.37 m. Broadcasts 
6 -9 pm. irregular. 

RUGBY, ITALY, 20.47 m. Works 
JVH 1 -7 am. 

PARIS, FRANCE, 20.49 m, Works 
Saigon and Cairo 3 -7 am, 12 n.- 
2.30 pm. 

NAZAKI, JAPAN, 20.55 m. Broad - 
casts irregularly 5 -11.30 pm. 
Works Europe 4 -8 am. 

LAWRENCEVILLE, N. J. 20.56 m., 
Addr. A.T. &T. Co. Works Eng- 
land morning and afternoon. 

GENEVA, SWITZERLAND, 20.64 m., 
Addr. Radio Nations. Broadcasts 
Sat. 6.45-8 pm. 

BUENOS AIRES, ARG., 20.65 m. 
Addr. (See 20.020 mc.) Works 
N. Y. C. afternoons. 

ASMARA, ERITREA, AFRICA, 20.69 
m. Works Rome and Addis 
Ababa 6.30 -7.30 am. 

BUENOS AIRES, ARG., 20.69 m., 
Addr. (See 21.020 mc.) Works 
RIO and Europe daytime. 

CARTAGO, COSTA RICA, 20.71 
Woks Central America a- 3 

U. S. A. dayti^,e. 
SAN SALVADOR, SALVADOR, 20.71 

Irregular. 
PANAMA CITY, PANAMA, 20.71 

m. Works WNC daytime. 
GUATEMALA CITY, GUATEMALA, 

20.71 m, Works WNC daytime. 
MANAGUA, NICARAGUA, 20.71 

. Works WNC daytime. 
NACAOME, HONDURAS, 20.71 m. 

Works WNC daytime. 
TEGUCIGALPA, HONDURAS, 20.71 

m. Works WNC daytime. 
LAWRENCEVILLE, N. J., 20.73 m., 

Addr. A.T. &T. Co. Works London 
and Paris daytime. 

ZEESEN, GERMANY, 20.75 m., 
Addr. (See 15.360 mc.) Irregular. 

RADIO MALAGA, SPAIN, 20.78 m. 
Relays Salamanca. Irreg. after - 
noonS. 

RUGBY, ENG., 20.78 m. Works 
U.S.A. afternoons. 

DORDRECHT, HOLLAND 21.15 m., 
Addr, (See 7.098 mc.) Sat. 12 n.- 
12.30 pm. 

TETUAN, SPANISH MOROCCO, 
21.4 m. Daily except Sun. 2.15- 
5. 7 and 9 pm. 

RUGBY, ENG., 21.44 m. Works 
Buenos Aires late afternoon. 

ABOU ZABAL, EGYPT, 21.71 m. 
Works with Europe II am. -2 pm. 

BOLINAS, CALIF., 21.91 m., Addr. 
RCA Comm. Irregularly. 

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

RUGBY, ENG., 22.08 m. Works 
Egypt and Canada afternoons. 

RUGBY, ENG., 22.36 m. Works 
Japan and China early morning. 

SAN SALVADOR, SALVADOR, 22.37 
m. Works WNC daytime. 

LAWRENCEVILLE, N, J., 22.4 m., 
Addr. A.T.V. Co. Works Eng- 
land morning and afternoon. 

ASMARA, ERITREA, AFRICA, 22.42 
m. Works Rome daytime. 

MARACAY VENEZUELA, 22.48 m. 
Works WNC daytime. 

All Schedules Eastern Standard Time 

Mc. Call 

13.285 CGA3 DRUMMONDVILLE, QUE., CAN. 
22.58 m. Works London anal 
ships afternoons. 

13.330 IRJ ROME, ITALY, 22.69 m. Works 
Tokio 5 -9 am. irregularly. 

13.075 VPD SUVA, FIJI ISLANDS, 22.94 m. 
Irregularly. 

12.882 W9XDH ELGIN, ILL., 23.25 m. Press Wire -. 
less, Tests 2 -5 pm. 

12.840 WOO OCEAN GATE, N. J., 23.36 m., 
Addr. A.T. &T. Co. Works with 
ships irregularly. 

12.825 CNR RABAT, MOROCCO, 23.39 m., 
Addr. Director General Tele. & 
Teleg. Stations. Works with Paris 
irregularly. 

12.800 lAC PISA, ITALY, 23.45 m. Works Ital- 
ian ships mornings. 

12.780 GBC RUGBY, ENG., 23.47. Works ships 
irregularly. 

12.325 DAF NORDDEICH, GERMANY, 24.34 m. 
Works German ships daytime. 

12.290 GBU RUGBY, ENG.,. 24.41 m. Works 
N. Y. C. evenings. 

12.250 TYB PARIS, FRANCE, 24.49 m. Irregular. 
12.235 TFJ REYKJAVIK, ICELAND, 24.52 me 

Works Europe mornings. Broad- 
casts Sun. I.40 -2.30 pm. 

12.215 TYA PARIS, FRANCE, 24.56 m. Works. 
French ships in morning and 
afternoon. 

12.150 GBS RUGBY, ENG., 24.69 m. Works' 
N. Y. C. evenings. 

12.130 DZE ZEESEN, GERMANY, 24.73 m., 
Addr. (See 15.360 mc.) Tests 
irregular. 

12.120 TPZ2 ALGIERS, ALGERIA, 24.75 m. Calls 
Paris 12 m. -6.30 am. 

12.060 PDV KOOTWIJK, HOLLAND, 24.88 m. 
Tests irregularly. 

12.060 RNE MOSCOW, U.S.S.R., 24.88 m. Daily 
6 -7 am., 12.15 -I pm., 8 -9.15, I0- 
II pm., also Sun. 6 am. -I pm. 

11.991 FZS2 SAIGON, INDO- CHINA, 25.02 m. 
Phones Paris mornings. 

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

11.955 IUC ADDIS ABABA ETHIOPIA, 25.09 
m. Works IAC around 12 m. 

11.950 KKQ BOLINAS, CALIF., 25.1 m. Tests 
irregularly evenings. 

11.940 FTA STE. ASSISE, FRANCE, 25.13 m. 
Works Morocco mornings and 
Argentina late afternoon. 

25 Met. ilroadcast iland 
11.910 CDI190 VALDIVA, CHILE, 25.2 m., P. O. 

Box 642. Relays C869 10 am. -I 
pm., 3 -6 pm., 7 -10 pm. 

MEXICO CITY, MEXICO, 25.21 
Addr. P. O. Box 2874. Tues. and 
Thurs. 7.30 pm. -I2 m., Fri. 9 pm: 
12 m. Sun. 12.30 -2 pm. - 

AGUADULCE, PANAMA, 25.22 m. 
Addr. La Voz del Interior. 7.30- 
9.30 pm. 

PARIS, FRANCE, 25.23 m., Addr. 
(See 15.245 mc.) 2 -5 am., 12.15- 
6 pm. 

PITTSBURGH, PA., 25.26 m., Addr. 
(See 21.540 mc.) 7 -II pm. 

SOERABAJA, JAVA, 25.29 m., 
Addr, N. I. R. O. M. Sat. 7.30 
pm. to 2.30 am., daily 10.30 pm. 
to 2 am. 

DAVENTRY, ENG., 25.29 m., Addr. 
(See 26.100 mc.) Irregular. 

BERLIN, GERMANY, 25.31 m., 
Addr. (See 15.280 mc.) Irregular 
11.35 am. -4, 7 -10.45 pm. 

PARIS, FRANCE, 25.34 m. (See 
15.245 mc.) Testing 3 pm.-II pm. 

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

LISBON, PORT., 25.35 m. Nat'l 
Broad. Station. I I.30 am.-I.30 
pm. Irregular. 

PRAGUE, CZECHOSLOVAKIA, 25.35 
m., Addr. Czech Shortwave Sta., 
Praha XII, Fochova 16. Sun. 6.15- 
8.55 pm., Mon., Tues., Thur., 
Fri. 8-10.35 p.m. Daily exc. Sun. 

9.55 -10.50 am. 
(Continued on page 24) 

11.900 XEWI 

11.895 H P5I 

11.880 TPA3 

11.870 W8XK 

11.860 YDB 

11.860 GSE 

11.855 DJP 

11.845 - 
11.840 KZRM 

11.840 CSW 

11.840 OLR4A 
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April, when this issue will be published, and all S -W fans should 
avail themselves of the opportunity to add a few new Asiatics 
to their logs. 

All the above stations commence broadcasts at 5:30 a.m. and 
are best heard from 6:30 -7 a.m. 

Ashley Walcott, W6, who of late has been so busy with studies 
at Leland Stanford University, that he has done little DXing, 
reports the following Javanese S -W broadcasters on low 
frequencies heard best in California, listing them in order of 
signal strength as follows : YDA, 3.04 mc. ; YDL2, 4.81 mc.; 
YDE4, 3.15 mç.; YDL3, 3.45 mc.; YDD2, 2.91 mc.; "R.V.M.J.,rr 
unlisted call, on 3.38 mc. ; YDL4, 3.41 mc. ; YDH4, 3.31 mc. 

All of these stations are low- powered, intended mainly for 
local reception, excepting YDA, which has 10 k'w., and may be 
heard on the East Coast, providing conditions are ideal. Most of 
the Javanese stations are privately owned. Ralph Gozen reports 
PLQ, 10.68 mc., at 8 a.m. in contact with YBG, 10.43 mc., Sumatra. 

BELGIAN CONGO 
OPL, 20.04 mc., that old -time DX favorite located at Leopold- 

ville, was recently logged at 10:25 a.m. while phoning Belgium. 
OPL had a good signal, easily readable, but using inverted speech. 
OPL usually is heard around 10-11 a.m. phoning ORG, 19.21 mc., 
at Brussels, Belgium. 

OPM has recently been reported in the afternoons, so look 
for OPM, 10.14 mc., between 3 -5 p.m., phoning ORK, 10.33 mc. 
OPM at this time has an unusually strong signal, too. 

OPM used to he heard excellently between 1 -3 a.m., but has 
not been reported around these times for a long period. 

The QRA for OPM -OPL is: Radio Station OPM, OPL, 
Radio Leopoldville, Leopoldville, Belgian Congo, Africa. 

PHILIPPINE ISLANDS 
KTO, 16.24 mc., Manila, was 

recently heard at 6 :20 a.m., with 
a very good signal. Inverted 
speech used. 

KBB, 8.71 mc., Manila, also 
was heard, at 7 a.m., using in- 
verted speech, excellent signal. 

These stations are operated 
by the Philippine Long Dis- 
tance Telephone Co., Manila, 
but we doubt if they verify 
commercial reports, as they 
have never answered our re- 
ports of KAY, KAX, KAZ. 

INDIA 
VUD2, the call of the Delhi 

station on 9.59 mc., is being 
heard here nightly, except Sat- 
urdays, from 9:30 p.m. -11 p.m., 
when signals fade out. 

The I.D.A. reports the Indian transmitter using the following 
Calls and frequencies, besides VUD2: VUD4, 15.29 mc. ; VUE3, 
15.16 mc. ; VUD3, 11.87 nie. ; VUE, 6.085 mc. 

Announcements during the usual native program are in Hin- 
dustani, and at 10:40 p.m., English announcements and news are 
given. DXers who have first heard VUD2 at our DX shack still 

PMC -Java. Looks as though they do 
sometimes verify! 

*, it. it. 3E 

RADIO 
ToE 

VR URNE 
M1uttR 193 .T 

WRO NR ON 

McSles 

S.A.S T 

R.S.T 

io wATTn RcvR RME69 
ARTA 3¡COUNTRI[6 
DX 

.B.C.N. 
FIRST ZT6 W.B.C.N 

....a .a ..o,. undo. she .all ZS6BW 

P; QSL to (,01P 
A. SAC S. 

57, Porgea Street, 

Raadfonteirt, 
South Africa. 6A1 

ZT6AU -10 m. South African. A nice 

card, tan with green letters. 

refuse to believe, at first, that they are actually listening to dis- 
tant India, so well is'this station heard. It is well reported through- 
out the U. S. 

The QRA is : Radio Station VU -, All -India Radio, New 
Delhi, India. 

VVN, Madras, India, verifies our recent reception with an 
ordinary letter, giving frequency as 13.35 mc., somewhat differ- 
ing from the listed frequency of 13.26 mc. Time of reception was 
7 :26 a.m. VVN and VVS, 12.87 mc., Mingaladon, Burma, usually 
contact each other near 7 a.m. 

The QRA of VVN given in the verification is : Chief Radio 
Officer, Wireless Station, VVN, 
Fort St. George, Madras, India. 

P.O. Box 1093, NAIROBI. 
KENYA COLONY. 

FRO Atri.a. 

. during m Q ` 
. 

............ mir 
. 

1.Sh.Your phone .. . 

1'n Rad;a. . R(......... Ml}ll 

t,x'üÏ ttYjj]jGiT .QS11..........QRt......... 0 
t,,,... .. ... , . _ _ 

VQ4CRE- Kenya Colony. A neat white card, blue letters, 

on this rare QSL. 

PMC BANDOENG llova22th, 
193 7. 

Dear Mr Miller, 
Your report on station P dated M C , 18135 kclsec, Oct. 6th 

log , 1937, checks correctly with the station 

Thank you 

for May, 1938 

I. SANDERS 
Engine-farge, 

lava Wireer less 

n- ch 

Statfoos. 
Bandoeng, Java. 

FRENCH SOMALILAND 
FZE8, 17.28 mc., at Djibouti, 

is scheduled to broadcast test 
transmissions the first Thurs- 
day of each month, so look for 
FZE8 on April 7, and May 5, 
from 8 -8:30 a.m. This station 
has a very strong signal at this 
time, and, being situated well 
clear of any other stations on 
that particular frequency, and, 
of course, using French, should 
be easily recognized and heard. 
All DXers would be proud to 
have a veri from this DX catch, 
and it also affords them a new 
country that they can add to 
their "log ". QRA was given in 
previous issues. 

ASIATIC REVIEW 
JVA, 15.86 mc., Nazaki, Japan, was heard with an excellent 

signal at 6:40 a.m., using inverted speech. 
FZS, 18.388 mc., Saigon, French Indo- China, heard at the 

unusually early time of 6:45 a.m., but not as well heard as during 
their regular times of operation, near 8:30 a.m. This signal has 
an unusually rapid Asiatic "flutter ". 

JDY, 9.925 mc., Kwantung, Manchukuo, is indeed well heard 
daily, from 7 -8 a.m., and all should avail themselves of the oppor- 
tunity to log and verify this Asiatic, a new country besides. JDY 
is heard on almost the exact spot on the dial that CSW3, 9.95 mc., 
Lisbon, occupies, as JDY is now reported to be on 9.94 mc., having 
shifted slightly from 9.925 mc. QRA given in previous issues. 

TDE, 10.065 mc., Hsingking, Manchukuo, is still being heard 
daily, usually phoning JVO, 10.37 mc., Nazaki, around 6 -7 a.m. 
TDE has a very strong signal, uses side -band secrecy for phone 
transmissions, so that voice is just about audible. 

JVH, 14.60 mc., is being heard daily around 7 a.m., good signal. 
RV15, 4.27 mc., Khabarovsk, Siberia, U.S.S.R., continues to 

be well heard, best 6 -7 a.m., but lately QRN has been affecting 
their signals, this low frequency being more or less noise -free 
during only 2 or 3 months, in the Winter Season. 

(Continued on page 41) 
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Mc. ,Call 

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

NEW YORK CITY, 25.36 m., Addr. 
Col. Broad. System, 485 Madison 
Av., N.Y.C. 6.30 -II pm. 

HERMOSILLA, SON., MEX., 25.37 
m., Addr. Box 68. Relays XEBH. 
2 -4 pm., 9 pm. -12 m. 

DAVENTRY, ENG., 25.38 m., Addr. 
(See 26.100 mc.) Irregular. 

ROME, ITALY, 25.4 m., Addr. 
E.I.A.R., Via Montello 5. Daily 
5 -8.30 am., 10.30 am. -12.20 pm. 

MATANZAS, CUBA, 25.41 m., Addr. Gen. Betancourt 51. Re- 
lays CMGF. 2 -3, 4 -5, 6 -I I pm. 

SKAMLEBOAEK, DENMARK, 25.41 
m. Addr. Statsradiofonien. Irreg. 

TOKYO, JAPAN, 25.42 m., Addr. 
Broadcasting Co. of Japan, 
Overseas Division. 12.30 -I.30, 7- 
7.30, 8 -9.30 am., 2.30 -4, 4.30 -5.30, 
6 -6.30 pm. 

BERLIN, GERMANY, 25.43 m., 
Addr. (See 15.280 mc.) Irregular. 
7.11 pm. 

11.790 OER3 VIENNA, AUSTRIA, 25.45 m. Daily 
10 am. -5 pm. Sat. until 5.30 pm. 

11.790 WIXAL BOSTON, MASS., 25.45 m., Addr. 
(See 15.250 mc.) Daily 4.45 -6.30 
pm., Sat. 1.45 -5.15, 6 -6.30 pm., 
Sun. 3 -6.30 pm. 

BERLIN, .GERMANY, 25.49 m., 
Addr. (See 15.280 mc.) 10.40 am.- 
4.30 pm., 4.50 -II pm. 

GUATEMALA CITY, GUAT., 25.51 
m. (See 17.8 roc.) Sun., Tues. 
and Thurs. 8 pm.- 12 m. 

PRAGUE, CZECHOSLOVAKIA, 
25.51 m., Addr. (See 11.840 mc.) 
Irregular. 

DAVENTRY, ENG., 25.53 m., Addr. 
B.B.C., London. I -3.15 am., 12.20- 
6.00 pm., 6.208.30, 9.20 -11.20 pm. 

VATICAN CITY, 25.55 m. Testing 
irregular. 

SAIGON, INDO CHINA, 25.57 m., 
Addr. Radio Philco. 11 pm.- 
I am., 5.30 -9.30 am. 

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

1 1.730 WIXAL BOSTON, MASS., 25.57 m., Addr. 
World -Wide B'cast'g. Founda- 
tion, University Club. Irregular. 

WINNIPEG, CANADA, 25.6 m., 
Addr. James Richardson & Sons, 
Ltd. Daily 6 pm. -12 m., Sun. 5- 
10 pm. 

11.718 CR7BH LAURENCO MARQUES, PORTU 
GUESE E. AFRICA, 25.6 m. Dail 
12.05 -I, 4.30 -6.30, 9.30 -II am. 
12.05 -4 pm., Sun. 5 -7 am., IO am. 
2 pm. 

PARIS, FRANCE, 25.61 m., (Se 
15.245 mc.) 6.15 -8.15 pm., 10 pm. 
I am. 

MOTALA, SWEDEN, 25.63 m., 1.20 
2.05, 6 -9 am., II am. -I pm., Sat 
1.20.2 am., 6 am. -1.30 pm., Sun 
3 am. -I.30 pm. 

SAN SALVADOR, EL SALVADOR, 
25.63 m., Addr. (See 7.894 mc.) 
Irregular I.30 -2.30 pm. 

PANAMA CITY, PAN., 25.65 m. 
Addr. Radio Teatro, Apartado 
954. 10 am. -10 pm. 

11.830 W2XE 

11.826 XEBR 

11.820 GSN 

11.810 2R0 

11.805 COLF 

11.805 OZG 

11.800 JZJ 

11.795 DJO 

11.770 DJD 

11.760 TGWA 

11.760 OLR4B 

11.750 GSD 

11..'40 HVJ 

11.730 - 
11.730 PHI 

11.720 CJRX 

11.715 TPA4 

11.710 SBP 

11.710 YSM 

11.700 H P5A 

e 

11.700 C131170 SANTIAGO, CHILE, 25.65 m. Re- 
lays CB89 6 pm. -12 m. 

End of Broadcast Band 
KAHUKU, HAWAII, 25.68 m., Addr. 

RCA Comm. Irregularly. 
STONY HILL, JAMAICA, B. W. I. 

25.87 m. Works WNC daytime. 

11.680 KIO 

11.595 VR R4 

11.560 VIZ3 

11.530 SPD 

FISKDALE, AUSTRALIA, 25.95 m., 
Addr. Amalgamated Wireless of 
Australasia Ltd. Tests irregularly. 

WARSAW, POLAND, 26 m., Addr. 
5 Mazowiecka St. 6 -8 pm., Sat. 
& Sun. 6 -9 pm. 

11.500 XAM MERIDA, YUCATAN, 26.09 m. Ir- 
regular I -7.30 pm. 

11.500 PMK BANDOENG, JAVA, 26.09 m. Tests 
irregularly. 

11.420 COCX HAVANA, CUBA, 26.25 m. P. 0. 
Box 32. 6.55 am. -I am. Sun. till 
12 m. Relays CMX. 

DRUMMONDVILLE, QUE., CAN., 
26.28 m. Tests irregularly. 

: 11.413 CJA4 

Mc. Call 

11.402 HBO 

11.040 CSW 

11.005 ZLT4 

11.000 PLP 

10.970 OCI 

10.960 - 
10.840 KWV 

10.770 GBP 

10.740 JVM 

10.675 WNB 

10.670 CEC 

10.660 JVN 

10.600 ZIK2 

10.550 WOK 

10.535 JIB 

10.520 VLK 

10.430 YBG 

10.420 XGW 

10.410 PDK 

10.410 KES 

10.370 JVO 

10.370 EAJ43 

10.350 LSX 

10.330 ORK 

10.300 LSL2 

10.290 DZC 

10.260 PMN 

10.250 LSK3 

ru.230 CED 

10.220 PSH 

10.160 RIO 

10.140 OPM 

10.080 RIR 

10.070 EDM- 
EHY 

10.065 JZB- 
TDB 

10.055 ZFB 

10.055 SUV 

10.042 DZB 

9.990 KAZ 

GENEVA, SWITZERLAND, 26.31 m., 
Addr. Radio Nations. Sat. 6.45- 
8 pm, 

LISBON, PORTUGAL, 27.17. m., 
Addr. Nat. Broad. Sta. 1.30 -5 pm. 

WELLINGTON, NEW ZEALAND, 
27.28 m. Works Australia and 
England early morning. 

. BANDOENG, JAVA, 27.27 m. Re- 
lays YDB. 6 -7.30 p.m., 5.30 -10.30 
or II am. Sat. until 11.30 am. 

LIMA, PERU, 27.35 m. Works Bo- 
gota, Col. evenings. 

T A N A N A R I V E, MADAGASCAR, 
27.36 rn., Addr. (See 9.53 mc.) 
12.30 -45, 3.30 -4.30, 10.11 am. 

DIXON, CALIF., 27.68 m., Addr. 
A.T. &T. Co. Works with Hawaii 
evenings. 

RUGBY, ENGLAND, 27.85 m. Works 
Australia early morning. 

NAZAKI, JAPAN, 27.93 m. Works 
U.S.A. 2 -7 arn. 

LAWRENCEVILLE, N. J., 28.1 m., 
Addr. A.T. &T. Co. Works with 
Bermuda irregularly. 

SANTIAGO, CHILE, 28.12 m. 
Irregular. 

NAZAKI, JAPAN, 28.14 m. Broad- 
casts daily 2 -8 am. Works Europe 
irregularly at other times. 

BELIZE, BRIT, HONDURAS, 28.25 
m., Tues., Thurs., Sat. 7.30- 7.45pm. 

LAWRENCEVILLE, N. J., 28.44 m., 

nAddightr. s. 
A.T. &T. Co. Works S. A. 

TAIHOKU, TAIWAN, 28.48 m. 
Works Japan around 6.25 am. 
Broadcasts, relaying JFAK 9 -10.25 
am., 1 -2.30 am. Sun. to 10.15 am. 

SYDNEY, AUSTRALIA, 28.51 m., 
Addr. Amalgamated Wireless of 
Australasia Ltd. Works England 

I -6 am: 
MEDAN, SUMATRA, 28.76 m. 5.30- 

6.30 am., 7.30 -8.30 pm. 
SHANGHAI, CHINA, 28.79 m. 

Works Japan 12 r,. -3 am. 
KOOTWIJK, HOLLAND, 28.8 m. 

Works Java 7.30 -9.40 am. 
BOLINAS, CALIF., 28.8 m., Addr. 

RCA Communications. Irregular. 
NAZAKI, JAPAN, 28.93 m. Broad- 

casts around 5 am, 
TENERIFFE, CANARY ISLANDS, 

28.93 m. Relays Salamanca, 
Spain, 2.15 -3.15, 6.15 -10 pm. 

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

RUYSSELEDE, BELGIUM, 29.04 m. 
2.30 -4 pm. 

BUENOS AIRES, ARG., 29.13 m., 
Addr. Cia. Internacional de Ra- 
dio. Works Europe evenings. 

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

BANDOENG, JAVA, 29.24 m. Re- 
lays YDB 5.30 -10.30 or II am., 
Sat to 11.30 am. 

BUENOS AIRES, ARG., 29.27 m., 
Addr. (See 10.310 mc.) Works 
Europe and U.S.A. afternoons 
and evenings. 

ANTOFAGASTAN, CHILE, 29.33 
ro. Tests 7 -9.30 pm. 

RIO DE JANIERO, BRAZIL, 29.35 
m., Addr. Box 709. Broadcasts 
6 -9 pm. 

BAKOU, U.S.S.R., 29.5 m. Works 
Moscow 10 pm. -5 am. 

LEOPOLDVILLE, BELGIAN CON- 
GO, 29.59 m. Works Belgium 
around 3 am. and from 1 -4 pm. 

TIFLIS, U.S.S.R., 29.76 m. Works 
Moscow early morning. 

MADRID, SPAIN, 29.79 m. Works 
S. A. evenings. 

SHINKYO, MANCHUKUO, 29.81 
m. Works Tokio 6.30 -7 am. 

HAMILTON, BERMUDA, 29.84 m. 
Works N.Y.C. irregular. 

ABOU ZABAL, EGYPT, 29.84 m. 
Works Europe 1 -6 pm. 

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

MANILA, P. I., 30.03 m., Addr. 
RCA Communications. Works 
Java early morning. 

Mc. Call 

9.980 COBC 

9.950 GCU 

9.940 CSW 

9.940 JDY 

9.930 HKB 

9.890 LSN 

9.870 WON 

9.865 COCM 

9.860 EAQ 

9.830 IRF 

9.800 XGOX 

9.800 LSI 

9.790 GCW 

9.760 VLJ- 
VLZ2 

9.750 WOF 

9.745 COCO 

9.710 GCA 

HAVANA, CUBA, 30.04 m Addr. 
P. O. Box 132. Relays CMBC 
6:55 a.m., -12:30 a.m. 

RUGBY, ENGLAND, 30.15 m. 
Works N.Y.C. night time. 

LISBON, PORTUGAL 30.18 m. Addr. Nat. Broad. 
PORTUGAL, 

5 -7 pm. 
DAIREN, MANCHUKUO, 30.18 m. 

Relays JQAK daily 6.50 -8 am. 
BOGOTA, COL., 30.21 m. Works 

Rio evenings. 
BUENOS AIRES, ARG., 30.33 m., 

Addr. (See 10.300 mc.) Works 
N.Y.C. evenings. 

LAWRENCEVILLE, N. J., 30.4 m., 
Addr. A.T. &T. Co. Works Eng- 
land nights. 

HAVANA CUBA, 30.41 m., Addr. 
Transradio Columbia, P. 0. Box 
33. 7 am. -I2 m. Relays CMCM. 

MADRID, SPAIN, 30.43 m., Addr. 
Post Office Box 951. Irregular. 

ROME, ITALY, 30.52 m. Works 
Egypt afternoons. Relays 2RO, 
6 -9 pm. 

NANKING, CHINA, 30.61 m., 
Reported off the air. 

BUENOS AIRES, ARG., 30.61 m., 
Addr. (See 10.350 mc.) Tests ir- 
regularly. 

RUGBY, ENGLAND, 30.64 m., 
Works N.Y.C. evenings. 

SYDNEY, AUSTRALIA, 30.74 m., 
Addr. Amalgamated Wireless of 
Australasia Ltd. Works Java and 
New Zealand early morning. 

LAWRENCEVILLE, N. J., 30.77 m., 
Addr. A.T. &.T. Co. Works Lon- 
don and Paris night time. 

HAVANA, CUBA, 30.78 m. Addr. 
25 No. 445, Vedado, Havana. 
6.55 am. -I am. Sun. till 12 m. 

RUGBY, ENGLAND, 30.9 m. Works 
S. A. evenings. 

9.698 TI4NRH HEREDIA, COSTA RICA, 30.91 m., 
Addr. Amando C. Marin, Apar- 
tado 40. Sun. 7-8.30 am., Irreg- 
ular evenings. 

9.685 TGWA GUATEMALA CITY, GUAT., 30.96 
m. Irregular. 

FORT DE FRANCE, MARTINIQUE, 
30.97 m., Addr. P. 0. Box 136. 

I I.30 am. -12.30 pm., 6.15 -7.50 pm. 
ZEESEN, GERMANY, 31.01 m., 

Addr. (See 10.042 mc.) Irregular. 
BUENOS AIRES, -ARG., 31.06 m., 

Addr. El Mundo. Relays LRI, 
9.30 am. -11.30 pm. 

LISBON, PORTUGAL, 31.09 m., 
Addr. Radio Colonial. Tues., 
Thurs. and Sat. 4.30 -7 pm. 

NAUEN, GERMANY, 31.09 m., 
Addr. (See 20.020 mc.) Works 
Egypt afternoons. 

PORT -AU- PRINCE, HAITI, 31.1 m., 
Addr. P. 0. Box A117. I -2, 7 -8 
pro. 

COLONIA, URUGUAY, 31.12 m., 
Addr. Belgrano 1841, Buenos 
Aires, Argentina. Relays LR3, 
Buenos Aires 7 am. -12 m. 

ROME, ITALY, 31.13 m., Addr. 
(See 11.810 mc.) Daily 12.30 -9 pm. 

BUCARAMANGA, COL., 31.14 m. 
10 am. -12 n., 4 -11 pm. 

TAIHOKU, TAIWAN, 31.16 m. Re- 
lays JFAK irreg. 8 -10.25 am., I- 
2.30 am., Sun. 8 -10.15 am. 

9.617 HJIABP CARTAGENA, COL., 31.20 m., 
Addr. P. O. Box 37. I I am. -I pm., 
5 -11 pm., Sun. 10 am. -I pm., 3- 
6 pm. 

KLIPHEUVAL, SOUTH AFRICA, 
31.2 m., Addr. P. 0. Box 4559, 
Johannesburg. Daily, exc. $at. 
11.45 pm. -12.40 am. Daily exc. 

Sun. 3.20 -7.20, 9 -11.40 am., . Sun. 
4 -5.30, 8-11.40 am. 

PANAMA CITY, PANAMA, 31.23 
m. Addr. Apartado 867. 12 n., to 
1.30 pm., 6-10.30 pm. 

9.680 FZF6 

9.675 DZA 

9.660 LRX 

9.650 CS2WA 

9.650 DGU 

9.645 HH3W 

9.640 CXA8 

9.635 2RO 

9.630 HJ7ABD 

9.625 JFO 

9.615 ZRK 

9.607 HP5J 

3/ Met. ACPadcast ilaatd 
9.600 RAN MOSCOW, U.S.S.R., 31.25 m. Daily 

7 -9.15 pm, 
9.595 HBL GENEVA, SWITZERLAND, 31.27 t 

Addr. Radio Nations. Irregular. 
(Continued on page 26) 

All Schedules Eastern Standard Time 
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Short Wave Kinks 
Each month the Editor will award a 2 year subscription for the best short- 
wave kink submitted. All other kinks published will be awarded eight 
months' subscription to SHORT WAVE & TELEVISION. Look over 
these kinks; they will give you some idea of what is wanted. Send a 

typewritten or ink description, with sketch, of your favorite 
to the "Kink" Editor. 

AN ELECTROSTATIC SHIELD 
1st Prize 

For reducing the effects of man -made 
static on the short -waves an electrostatic 
screen placed between the antenna coupling 
coil and the grid coil of a set's input stage 
is very effective. This shield prevents any 
capacitive coupling between the two coils. 
This screen is in the form of a coil wound 
on a bakelite tube having an inside diameter 
about one -half inch greater than that of the 
plug -in coil. A single layer of No. 26 D.S.C. 
wire is wound on the bakelite tube. The 
number of turns should be sufficient to 
overlap the space occupied by the antenna 
coupling coil. One end of the screening coil 
is grounded, the other end left free. -A. R. 
Edmonds. 

SOCKET MOUNT 
To avoid the necessity of making socket 

hole cut -outs in a chassis, follow the in- 
structions given in the drawing. Drill sev- 
eral small holes as shown to permit a hack- 
saw blade to be inserted and then cut out 
the required slot and bend the cut -outs. All 
socket leads are then run through the cut- 
out hole to the under side of the chassis. 
-Irving Lyon, Jr. 

BANDSPREADER 
A method of adding electrical band - 

spread to any commercial all -wave set to 
facilitate the separation of stations in the 
congested short -wave bands is shown in 
the sketch. The small 3 -plate midget con- 
densers are mounted on the main tuning 
condenser and are connected in parallel 
with each of the sections of this condenser. 
The maximum capacity of the bandspread 
condensers should be about 15 mmf. each. 
Of course this added capacity will affect 
the calibration of the dial on the receiver 
and for this reason it is advisable to have 
a switch to disconnect the stator plates of 
the band- spread unit when it is not in use. 
-Walter F. Purkis. 

COMB I NATION TOOL 
A hacksaw blade and a roll of rubber 

electrician's tape is all that is necessary for 
making this tool. As shown, part of the saw 
tooth edge is ground away to form a knife 
edge, and one end is similarly ground for 
use as a screw driver. The remaining saw 

BAKELITE 
HANDLE 

SPAGHETTI 
TUBING 

teeth are used for wire scraping purposes. 
From the looks of it, it might be useful 

to a fisherman, too. -William Kwas. 

A MIKE STAND 
A flexible mike stand for use with a 

crystal or dynamic mike may be made from 
a goose neck desk lamp. The stand has the 
advantage that the microphone may be 
shifted around the operating desk with- 
out moving the stand. -Frank Cimino, Jr. 

BASS BOOSTER 
A useful addition to any high- quaíity 

modulator or amplifier is this unit in the 
plate circuit of a first A.F. pentode. Ad- 
justing R3 controls the amount of amplifi- 
cation of the bass register, while the adjust- 
ment of R2 controls the volume level of the 
higher frequencies. L1 is shunted by a fixed 
condenser of from .05 to .25 mf. The value 
of this condenser and the size of L1 deter- 
mines the frequency at which the combina- 
tion will resonate. 

For best results the resonant frequency 
should be quite low, in the neighborhood of 
40 -70 cycles. By means of R2 and R3 a 
wide variation in frequency response may 
be had from an amplifier. -H. Summers. 

CODE PRACTICE 
A keyed R.F. oscillator attached to the 

input of a receiver makes a handy code 
practice affair. The receiver should be 
tuned to a steady signal and the oscillator 
tuned to an adjacent frequency so that it 
will beat with the incoming signal to pro- 
duce an audible signal in the loudspeaker 
of the set. L and Cl should be selected to 
cover the frequency range to which the 
receiver is tuned. An ordinary plug -in coil 
with a tap 1/3 from the end will suffice for 
L.- Engelbert Bartosch. 

.2 MEGS.1 100 MMR 

REPAIR AID 
A useful dingbat for spotting trouble in 

any out -of- the -way place on a chassis is 
shown in the drawing. An eight inch length 
of No. 14 soft drawn copper wire is sol- 
dered to the short handle of a dental mirror. 
A piece of spaghetti tubing is then slipped 
over the wire and the other end of the wire 
secured to a bakelite handle by a set screw. 
-Warren Freeman. 

TO ANT..- 
POST OF 
RECEIVER 

1?T. A.F. STAGE C1,, 

.._ T Ó2Ñ 
AUDIO 

SOFT COPPER DENTAL 
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TO MIRROR HANDLE 

Repair Aid 

for May, 1938 
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Electrostatic Shield 
Ist Prize 
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Mc. Call 

9.590 VUD DELHI, INDIA, 31.28 m. Addr. All -India Radio, 9.30 pm. -12 m, 
2 -4 am. 

9.590 PCJ HUIZEN, HOLLAND, 31.28 m. 
Addr. (See 15.220 mc.) Sun. 2 -3 
7 -9.15 pm., Tues. 5.30 -8 am., 2 -3.3( 
pm., Thurs. 7 -8.30, 9 -10.30 pm. 

9.590 VK6ME PERTH, W. AUSTRALIA, 31.28 m. 
Addr. Amalgamated Wireless o 
Australasia, Ltd. 6 -8 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 -9, 9.30 -11.30 am 

9.590 W3XAU PHILADELPHIA, PA., 31.28 m. Re 
lays WCAU 12 n. -8 pm., 11 pm.. 
12 m. 

9.580 GSC DAVENTRY, ENGLAND, 31.32 
Addr. B. B. C., Portland PI., 

London, W. I, 9.20 -11.20 pm. 
9.580 VLR MELBOURNE, AUSTRALIA, 31.32 

m. Addr. Box 1686, G. P. O. 
Daily 3.30 -8.30 am. (Sat. till 9 
am.) Sun. 3 -7.30 am. Daily exc. 
Sat. 9.35 pm. -2.I5 am. 

9.580 OAX5C ICA, PERU, 31.32 m. Radio Uni- 
versal 6 -10 pm. 

9.570 KZRM MANILA, P. I., 31.35 m., Addr. 
Erlanger & Galinger, Box 283. 
4.30 -6 pm., 5 -9 am., Sun 4 -10 am. 

9.570 WIXK SPRINGFIELD, MASS., 31.35 m.,l 
Addr. Westinghouse Electric & 
Mfg. Co. Relays WBZ 7 am. to 
I am. Sun. 8 am. to 1 am. 

9.560 DJA BERLIN, GERMANY, 31.38 m., 
Addr. Broadcasting House. 12.05 - 
II am., 4.50 -10.45 pm. 

9.550 W2XAD SCHENECTADY, N. Y., 31.41 m., 
General Electric Co., 7.30 pm,- 
12m. 

9.550 OLR3A PRAGUE, CZECHOSLOVAKIA, 
31.41 m. (See 11.840 mc.) 12.55- 
4.40 pm. 

9.550 - PARIS, FRANCE, 31.41 m. Addr., 
(See 15.245 mc.) Testing eve. 

9.550 )(EFT VERA CRUZ, MEX., 31.41 m. 11.30 
am. -4 pm., 7 pm. -12 m. 

9.550 YDB SOERABAJA, JAVA, 31.41 m., 
Addr. N.I.R.O.M. Daily exc. Sat. 
6 -7.30 pm., 5.30 to 10.30 or II 
pm. Sat. 5.30 -11.30 am. 

9.540 DJN BERLIN, GERMANY, 31.45 m., 
Addr. (See 9.560 mc.) 12.05 -IO 
am., 4.50 -10.45 pm. 

9.540 VPD2 SUVA, FIJI ISLANDS, 31.45 m., 
Addr. Amalgamated Wireless of 
Australasia, Ltd. 5.30 -7 am. 

9.535 JZI TOKYO, JAPAN, 31.46 m., Addr. 
(See 11.800, JZJ) 12.30 -1.30 am., 
2.30 -4, 4.30 -5.30 pm. 

9.535 HB9D ZURICH, SWITZERLAND, 31.46 m., 
Addr. Radio Club of Zurich, 
Post Box Zurich 2. Sun. 9 -II am., 
Thur. 4 -3 pm. 

9.530 W2XAF SCHENECTADY, N. Y., 31.48 m., 
Addr. General Electric Co. 4 
pm. -12 m. 

9.530 - TA N A N A R I V E, MADAGASCAR, 
31.48 m., Addr. Le Directeur des 
PTT, Radio Tananarive, Adminis- 
tration PTT. 12.30-12.45, 3.30.4.30, 
10.11 am. 

9.526 XEDQ GUADALAJARA, GAL., MEXICO, 
31.49 m. Irregular 7.30 pm. to 
12.30 am. 

9.525 ZBW3 HONGKONG, CHINA, 31.49 m., 
Addr. P. O. Box 200. 11.30 pm. 
to I am., 3 -10 am. 

9.525 LKJI JELOY, NORWAY, 31.49 m. 5 -8 
am. 

9.523 ZRH ROBERTS HEIGHTS, S. AFRICA. 
31.5 m., Addr. (See IRK, 9.606 
mc.) Daily exc. Sat. 11.45 pm- 
12.45 am.; Daily exc. Sun. 5-7.30 
am.; Sun. 3 or 3.30 to 4.30 or 
5 am. 

9.520 HJ6ABH ARMENIA, COLOMBIA, 31.51 m. 
8 -11 am., 6 -10 pm. 

9.520 OZF SKAMLEBOAEK, DENMARK, 31.51 
m., Addr. Statsradiofonien, Co- 
penhagen,. 2 -6.40 PM. 

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. -GS(2) 
1 -3.15 am., 12.20 -6 pm., 6.20- 
9, 9.20 -11.20 pm. 

9.510 HSBPJ BANGKOK, SIAM, 31.55 m. Thurs- 
day, 8 -10 am. 

Mc. Call 

9.510 HJU BUENAVENTURA, COLOMBIA 
31.55 m., Addr. National Rai 
ways. Mon., Wed. and Fri. E 

11 pm. 
9.500 VK3ME MELBOURNE, AUSTRALIA, 31.5 

m., Addr. Amalgamated Wireles 
of Australasia, 167 Queen Si 
Daily except Sun. 4 -7 am. 

9.500 XEWW MEXICO CITY, MEX., 31.58 m 
Addr. Apart. 2516. Relays XEW 
6 pm. -12 m. 

RIO DE JANEIRO, BRAZ., 31.58 m 
Irregularly 4.45 to 5.45 pm. 

MADRID, SPAIN, 31.6 m., Addr 
(See 9.860 mc.) 7.30 -8.30 pm 
Mon., Tues., Thur., Sat. at 9.3( 
pm. also. 

End of Broadcast Band 
TRIPOLI, N. AFRICA, 31.71 m 

Works Rome, 5.30 -7 am. 
9.445 HCODA GUAYAQUIL, ECUADOR, 31.77 

m. Irregularly till 10.40 pm. 
9.428 COCH HAVANA, CUBA, 31.8 m., Addr, 

2 B St., Vedado. 7 am. -I am. 
BANDOENG, JAVA, 31.87 m. 

Works Holland around 9.45 am. 
Broadcasts 5.30 -9.30 am., 6 -6.30 
pm. 

9.355 HCIETC QUITO, ECUADOR, 32.05 m., 
Addr. Teatro Bolivar, Thurs. un- 
til 9:30 p.m. 

GENEVA, SWITZERLAND, 32.08 m., 
Addr. Radio Nations Fri. 7:15- 
8:30 p.m., 6:45 -8 p.m. 

DRUMMONDVILLE, CANADA, 
32.15 rn. Works England irreg. 

9.330 OAX4J LIMA, PERU, 32.15 m., Addr. Box 
1166, "Radio Universal." 12 n.- 
3 pm., 5 pm. -I am. 

CIUDAD TRUJILLO, D. R., 32.29 
m. 7.10 -8.40 am., 11.40 am. -2.10 
pm., 3.40 -8.40 pm. 

9.280 HC2CW GUAYAQUIL, ECUADOR, 32.31 m 
11.30 am. -12.30 p.m., 8 -II pm. 

RUGBY, ENGLAND, 32.33 m 
Works Canada and Egypt eve 
pings and afternoons. 

HAVANA, CUBA, 32.59 m. Addr 
San Miguel 194, Altos. Relays 
CMBX 7 am. -I2 m. 

LAWRENCEVILLE, N. J., 32.72 m. 
Works England evenings. 

MARACAY, VENEZUELA, 32.79 m. 
Works with Europe afternoons. 

BUDAPEST, HUNGARY, 32.88 m., Addr. 'Radiolabor," Gyali -ut, 
22. Sun. and Wed. 7 -8 pm., Sat. 
6-7 pm. 

9.100 COCA HAVANA, CUBA, 32.95 m., Addr. 
Galiano No. 102. Relays CMCA 
9 am. -12 m. 

9.060 TFK REYKJAVIK, ICELAND, 33.11 m. 
Works London afternoons. 

9.020 COBZ HAVANA, CUBA, 33.26 m., Radio 
Salas Addr. P. O. Box 866, 7:45 
am. -12.10 am. Irreg. 12.30 -2 am. 
Relays CMBZ. 

9.020 GCS RUGBY, ENG., 33.26 m. Works 
N. Y. C. evenings. 

9.010 KEJ BOLINAS, CAL., 33.3 m. Relays 
NBC and CBS programs in eve- ning irregularly. 

8.967 VWY KIRKEE, INDIA, 33.43 m. Works 
with England in morning. 

8.965 COKG SANTIAGO, CUBA, 33.44 m. Addr. 
Box 137. 9 -10 am., 11.30 am. -1.30 
pm., 3-4.30, 5 -6, 10 -II pm., 12 
m. -2 am. 

ALGIERS, ALGERIA, 33.48 m. 
Works Paris afternoons. 

UITO, ECUADOR, 33.5 m. 
7 -8.30 am., 11.45 am. -2.30 pm., 
5 -10 pm., except Mon. Sun. 12 n.- 
1.30 pm., 5.30 -10 pm. 

MAKASSER, CELEBES, N. I., 34.19 
m. Works Java around 4 am. 
ORDDEICH, GERMANY, 34.23 m. 
Works German ships irregularly. 
UGBY, ENG., 34.25 m. Works 
Africa afternoons. 
JIBOUTI, FR. SOMALILAND, 
AFRICA 34.29 m. Works Paris 
around 2.30 am. 
UGBY, ENG., 34.36 m. Works 
India 8 am. 

UVA, FIJI ISLES, 34 m. Addr. 

9.500 PRF5 

9.488 EAR 

9.460 I C K 

9.415 PLV 

9.345 HEIL 

9.330 CGA4 

9.290 HIG 

9.280 GCB 

9.200 COBX 

9.170 WNA 

9.150 YVR 

9.125 HAT4 

8.960 TPZ 

8841 HCJB 

8.775 PNI 

8.765 DAF 

8.760 GCQ 

8.750 FZE8 

8.730 GCI 

8.720 VPD3 

Q 

N 

R 

D 

R 

S 

(See 9.540 mc., VPD2). Irregular. 

8 
s 

Mc. 

8.700 

8.860 

Call 

HKV 

GBC 

8.665 COJK 

8.665 W2XGB 

8.580 YNPR 

8.560 WOO 

8.380 

8.185 PSK 

8.036 CNR 

7.901 LSL 

BOGOTA, COLOMBIA, 34.46 m. Tues. and Fri. 7 -7.20 pm. 
RUGBY, ENG., 34.56 m. Works 

ships irregularly. 
CAMAGUEY, CUBA, 34.64 m., Addr. Finlay No. 3 Altos. 5.30- 

6.30, 8 -II pm., daily except Sat. 
and Sun. 

HICKSVILLE, N. Y., 34.64 m., Addr. Press Wireless, Mon. to 
Fri. News at 9 am. and 5 pm. 

MANAGUA, NICARAGUA, 34.92 
m. Radiodifusora Pilot. 

OCEAN GATE, N. J. 35.05 m. 
Works ships irregularly, 

TAC PISA, ITALY, 35.8 m. Works Italian 
ships irregularly. 

RIO DE JANEIRO, BRAZIL, 36.65 
m. Irregularly. 

RABAT, MOROCCO, 37.33 m. Sun. 
2.30 -5 pm. Irregular. 

BUENOS AIRES, ARGENTINA, 
37.97 m. Works Brazil at night. 

SAN SALVADOR, EL SALVADOR, 
37.99 m., Addr. Dir. Genl. Tel. 
& Tel. 7 -11 pm. 

QUITO, ECUADOR, 38.1 m. La 
Voz de Quito. 9 -11 pm. 

ABOU ZABAL, EGYPT, 38.17 m. 
Works with Europe, 4 -6 pm. 

GUAYAQUIL, ECUADOR, 38.2 m. 
Evenings to II pm. 

GENEVA, SWITZERLAND, 38.48 m., 
Addr. Radio -Nations. Sat. 5.30- 
6.30 pm, 

BOLINAS, CAL., 38.89 m. Relays 
NBC and CBS programs in eve- 
ning irregularly. 

TACHKENT, U.S.S.R., 39.34 m. 
Works with Moscow in early 
morning. 

DIXON, CAL., 39.42 m. Works 
with Hawaii, Philippines, Java 
and Japan, nights. 

MOSCOW U.S.S.R., 39.76 m. Re- 
lays RAN 7 -9.15 pm. Works RIM 
early am. 

KAHUKU, HAWAII, 39.87 m. 
Works with Dixon and broadcasts 
irregularly nights. 

NAZAKI, JAPAN, 39.95 m. Irreg. 
QUITO, ECUADOR, 40.46 m., 7- 

9.30 pin. irregularly. 
WELLINGTON N. Z., 40.6 m. 

Works with Sydney, 3 -7 am. 
MEXICO CITY, MEX., 40.65 m., 

Addr. Foreign Office. Sun.,6 -7 pm. 
BOGOTA, COL., S. A., 41.55 m. 

Tues. and Sat. 8 9 pm. Mon. and 
Thurs. 6.30 -7 pm. 

MANAGUA, NICARAGUA, 41.67 
m. Irregular at 9 pm. 

PAPEETE, TAHITI, 42.25 m., 1ddr. 
Radio Club Oceanian. Tues and 
Fri. 11 pm. -12.30 am. 

GUADALAJARA, JALISCO, MEX., 
42.29 m., Addr. Madero 210, La 
Radiodifusora del Pueblo. 9 -II 
pm. 

DORDRECHT HOLLAND, 42.3 m., Addr. Dr. k-i. Hellingman, Tech- 
nical College. Sat. 11.10 -I1.50 am. 

MERIDA, YUCATAN, 42.89 m., Addr. Calle 59, No. 517, "La 
Voz de Yucatan desde Merida." 
Irregular. 

TACUBAYA, D. F. MEX., 43 m. 
9.30 am. -1 pm., 7 -8.30 pm. 

RUGBY, ENG., 43.45 m. " Works 
N.Y.C. evenings irregularly. 

BOLINAS, CALIF., 43.70 m. Tests 
irregularly. 11 am. -I2n., 6 -9 pm. 

NANKING, CHINA, 43.8 m. Daily 
6.40 -8.40 am., Sun. 4.40.6.05 am. 

CIUDAD TRUJILLO, DOM. REP., 
44.06 m., Addr. Emisoria Diaria 
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.- 
11.40 am. 

PARAMIRABO, DUTCH GUIANA, 
44.16 m., Addr. P. O. Box 48. 
Daily 6.06 -8.36 am., Sun. 9.36- 
11.36 am. Daily 5.36 -8.36 pm. 

SAN PEDRO DE MACORIS, DOM. 
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. 

(Continued on page 28) 

7.894 YSD 

7.870 HCIRB 

7.860 S U X 

7.854 HC2JSB 

7.797 HBP 

7.715 KEE 

7.626 RIM 

7.610 KWX 

7.540 R K I 

7.520 KKH 

7.510 JVP 
7.410 HCJB4 

7.390 ZLT2 

7.38 XECR 

7.220 HKE 

7.200 YNAM 

7.100 FO8AA 

7.090 - 
7.088 PIIJ 

6.990 XEME 

6.977 XBA 

6.905 GOS 

6.860 KEL 

6.850 XGOX 

6.805 HI7P 

6.790 PZH 

6.775 HIH 

All Schedules Eastern Standard Time 
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C.W. transmitter for 40 meters -I 122 

9 A 40 METER C.W. TRANSMITTER 
I would like you to print the diagram and coil data for a 

40 meter transmitter which later could be adapted. for phone use. 
The line -up I want is a 41 or a 47 crystal oscillator; 6L6G buffer 
and push -pull 6L6G's.- Chester Odell, Detroit, Mich. 

A. We have shown the diagram of the transmitter you re- 
quested. The 47 is used as a crystal oscillator and 6L6G's are 
used for the buffer doubler and final amplifier. Keying should be 
(lone in the cathode of the final amplifier stage for C.W. use. 
Coil.data is as follows: Ll (for 3.5 megacycle crystal), 21 turns 
'No. 22 D.S.C. wire close -wound on a 1/" dia. form. L2, 12 

turns of No. 22 D.S.C. spaced the diameter of the wire on the 
same size form. L3, 2 turns of No. 14 or 16 D.S.C. wire wound 
at one end of L2. L4, 2 turns of No. 14 or 16 wire wound over 
the center of L5. L5 is the sane as L2, except that it is center - 
tapped. L6 is 18 turns of No. 12 wire, spaced the dia. of the wire 
on a 2/" form. 

The antenna coupling is made to L6 in any conventional manner. 
Phone operation on the 40 meter band is prohibited in the United 
States and Canada. 

1 

Will you please print tu,. Circuit for an amplifier using 2- 
_2.1;3's in push -pull and a suitable inpurt tube for use zeitlr the 
crystal mike and phon,,nraplr pick -rip. The amplifier should also 
Juive a toue control. -It illiami Ambry, Jr., Calgary, Alta. 

A. We.have prepared a diagram using a 57 tube as a microphone 
pre -amplifier and a 56 as a secónd audio stage feeding 2 -2A5's 
in push -pull. 'The 57 is used only with the microphone. Phono- 
graph pick -up feeds directly to the 56 tube. A one megohm fader 
potentiometer is used to control volume of the microphone and 
the phonograph. Tone control is in the plate circuit of the 56 tube. 

PUSN-PULL AUDIO AMPLiFIER 
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3 -tube T.R.F. receiver-I123 

9 3 TUBE T.R.F. RECEIVER FOR 2.3 VOLTS 
Will you please publish the schematic circuit for a T.R.F. 

short -wave set using a 58-_R.F. amplifier, 58 regenerative detector 
curd a 56 audio tube and give the coil data. -Kurt Nelson, Bowling, 
Ill. 
A. You will find the diagram you requested reproduced on this 
page. A 4 prong plug -in coil is used in the antenna circuit and 
a 6 prong coil is used in the detector stage. Regeneration is by 
electron coupling in the cathode of the 58 detector. Regeneration 
is controlled by variation of the screen potential through a 50,000 
ohm potentiometer. The A.F. transformer secondary in the plate 
of the detector may be any conveniently available. Try using either 
the secondary alone or connected in series with the primary. If no 
transformer is available, a 700 henry plate choke should be used 
in this position. Complete coil data was given, in the Question Box 
in the March 1938 issue. 

Question Box 

A fee of 25c (stamps, coin or money order) is charged for letters that are 

answered by mail. This fee includes only hand -drawn schematics. We can- 
not furnish full -size working drawings or picture layouts. Letters not accom- 
panied by 25c will be answered on this page. Questions involving consider- 
able research will be quoted upon request. Names and addresses should 

be clearly printed on each letter. 

9 AN UNTL NED R.F. STAGE FOR A./'. -D.1'. SET 
!'lease publish the circuit 

of an untuned R.F. stage to 
be added to an A.C. -D.C. 
short -wave receiver, using 
any tube which you think 
proper. -Jarres Crouch, Los 
Angeles, Calif. 

A. We have drawn the cir- 
cuit you requested employing 
a 6D6 tube. The 6.3 v. heater 
terminals to this tube should 
he connected in series with 
the heaters of the tubes in 
your receiver and B- should 
go to the common return lead 
of the receiver.. B+ should go 
to the screen -grid terminal on the output tube of your receiver. 
For best results, the line cord resistor in the old receiver should 
be replaced with one having a resistance 20 ohms less than now 
employed, although the receiver will work without this change- - 

If a ballast tube is used instead of the line cord in this set, it 
may be replaced with one designed for a set using one more 6.3 
volt tube. 

An untuned R.F. amplifier -1124 

57 

x 

25 
% iME T 

I 50.000 

MIKE 
OHMS 

// 
1.000 

OHMS X X 

5 
MECS. .5V. 

0.25- 
MEG. 

l 

MF 

MEG. 

r 

05 
MEG. 

.0/5-MF. 2A5 
56 0.5-MEG. \ 

P 
FADER X X 

(T1 MEG.. 
.) 

5 M 
2.0001 

OHMS 

PHONO 

200 
OHMS 

IT 
M2 

X X 

X X 

2A5 

'20.000 
OHMS 

L.S. 

14000 
S 

(PLATE 

PLATE) 

41-3+250V. 

Push -pull 2A5 A.F. amplifier-I125 

9 ADDING PRONE CONNECTIONS 
I have an A.C. -D.C. set 

25Z5. Please show how to 
connect a phone jack in this 
set which will simultaneously 
cut off the dynamic speaker. - Yoshito Oda, Honolulu, 
T.H. 

A. The method of doing this 
with a two circuit jack is il- 
lustrated. When the phone 
plug is inserted the signal is 
transferred from the 25L6 to 
the phones. At the same time 
the voice coil of the dynamic 
speaker is shorted out to pre- 
vent hum being heard through 
the speaker. 

rsing 2 -37's, a 25L6 and a 

Connecting headphones -I 126 

The phones are connected automatically to the output of the 
first A.F. tube. Since there is no D.C. flowing in the phone circuit, 
crystal type phones may be safely used here. This method is 

applicable to any receiver employing two or more audio stages. 
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Mc. Call 

6.755 WOA LAWRENCEVILLE, N. J. 44.41 m., Addr. A.T. &T. Co. Works Eng. 
evenings. 

6.750 JVT NAZAKI, JAPAN, 44.44 m., Addr. 
Kokusai -Denwa Kaisha, Ltd., 
Tokio. Irregular. 

6.730 H13C LA ROMANA, DOM. REP., 44.58 m Addr. "La Voz de la Feria." 
12.30 -2 pm., 5 -6 pm. 

6.720 PMH BANDOENG, JAVA, 44.64 m. Re- 
lays NIROM programs. 5.30 -9 am. 

6.690 TIEP SAN JOSE, COSTA RICA, 44.82 m. 
Addr. Apartado 257, ta Voz del 
Tropico. Daily 7 -10 pm. 

6.672 - - 44:94 m., relays 
Salamanca, Spain, evenings. 

6.672 YVQ MARACAY, VENEZUELA, 44.95 m. 
Irregular. 

6.650 IAC PISA, ITALY, 45.11 m. Works ships 
irregularly. 

6.635 HC2RL GUAYAQUIL, ECUADOR, S. A., 
45.18 m., Addr. P. O. Box 759. 
Sun. 5.45 -7.45 pm., Tues, 9.15- 
11.15 pm. 

6.630 HIT CIUDAD TRUJILLO, D. R., 45.25 
m., 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. 

6.625 PRADO RIOBAMBA, ECUADOR, 45.28 m. 
Thurs. 9.11.45 pm. 

6.558 H14D CIUDAD TRUJILLO, D. R., 45.74 m. 
Except Sun. 11.55 am. -1.40 pm. 

6.550 XBC VERA CRUZ, MEX., 45.8 m. 8.15 -9 

6.550 TIRCC 

6.545 YV6RB 

am. 
SAN JOSE, COSTA RICA, 45.8 m., 

Addr. Radioemisora Catolica 
Costarricense, Sun. I I am. -2 pm., 
6 -7, 8.9 pm. Daily 12 n. -2 pm., 
6 -7 pm., Thurs. 6 -11 pm. 

BOLIVAR, VENEZUELA, 45.84 m., 
Addr. "Ecos de Orinoco." 6 -10.30 
pm. 

6.520 YV4RB VALENCIA, VENEZUELA, 45.98 m. 
II am. -2 pm., 5 -10 pm. 

6.516 YNIGG MANAGUA, NICARAGUA, 46.02 
m., Addr. "La Voz de los Lagos." 
8 -9 pm. 

6.500 HIL CIUDAD TRUJILLO, D. R., 46.13 m. 
Addr. Apartado 623. 12.10.1.40 
pm., 5.40 -7.40 pm. 

6.490 HIIL SANTIAGO DE LOS CABALLEROS, 
D. R., 46.2 mt., Addr. Pres., Tr, 
¡illo 97, Altos., 5.40 -7 pm. 

6.470 YNLAT GRANADA, NICARAGUA, 46.36 
m:, Addr. Leonidas Tenoria, "La 
Voz del Mombacho." Irregular. 

6.465 YV3RD BARQUISIMETO, VENEZUELA, 
46.37 m. Radio Barquisimeto, ir- 
regular. 

6.450 HI4V SAN FRANCISCO DE MACORIS, 
D. R., 46.48 m. 11.40 am. -I.40 
pm., 5.10 -9.40 pm. 

6.440 TGQA QUEZALTENANGO, GUATEMALA, 
46.56 m. Mon. -Fri. 9 -1I pm., Sat. 
9 pm. -I am., Sun. 1 -3 pm. 

6.420 HIIS SANTIAGO, D. R., 46.73 m. 11.40 
am. -1.40 pm., 5.40.7.40, 9.40-11.40 
pm. 

6.416 YV6RC BOLIVAR VENEZUELA, 46.73 m. 
Radio Bolivar. 

6.410 TIPG SAN JOSE, COSTA RICA, 46.8 m., 
Addr. Apartado 225, "La Voz 
de la Victor." 12 n. -2 pm., 6- 
11.30 pm. 

6.400 YV5RH CARACAS, VENEZUELA, 46.88 m. 
7- I I pm. 

6.388 HI8J LAS VEGAS, D. R., 46.92 m., Irreg. 
6.384 VP2LO STE. KITTS, B.W.I. 46.96 m. ICA 

Service Labs, Box 88, Daily 4 -4.45 
pm., Sun 10 -10.45 am, and irreg. 
at other times. 

6.380 YV5RF CARACAS, VENEZUELA, 46.92 m., 
Addr. Box 983. 6 -10.30 pm. 

6.370 T18WS PUNTARENAS, COSTA RICA, 
47.07 m., Addr, "Ecos Del Pa- 
cifico", P. O. Box 75. 6 pm.- 
12 m. 

6.365 YVIRH MARACAIBO, VENEZUELA, 47.18 
m., Addr. "Ondas Del Lago," 
Apartado de Correos 261. 6 -7.30 
am., 11 am. -2 pm., 5 -I1 pm, 

6.360 HRPI SAN PEDRO SULA, HONDURAS, 
47.19 m. 7.30 -9.30 pm. 

6.340 HIIX CIUDAD TRUJILLO, D. R., 47.32 m. 
Sun. 7.40 -10.40 am., daily 12.10- 
1.10 pm., Tues, and Fri. 8.10 -10.10 
pm. 

6.335 OAXIA ICA, PERU, 47.33 m., Addr. La Voz 
de Chiclayo, Casilla No. 9. 8- 
II pm. 
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6.324 COCW HAVANA, CUBA, 47.4 m., Addr 
La Voz de las Antillas, P. 0 
Box 430. 6.55 am. -I am. Sun. II 
am. -10 pm. 

6.310 HIZ CIUDAD TRUJILLO, D. R. 47.52 m 
Daily except Sat. and S=un. 11.1( 
am. -2.25 pm., 5.10 -8.40 pm. Sat 
5.10 -11.10 pm. Sun. 11.40 am. -1.4( 
pm. 

6.300 YV4RD MARACAY, VENEZUELA, 47.62 m 
6.30.9.30 pm. exc. Sun. 

6.295 OAX4G LIMA, PERU, 47.63 m., Addr 
Apartado 1242. Daily 7 -10.30 pm 

6.290 HIG TRUJILLO CITY, D. R., 47.67 m 
7.10-8.40 am., 11.40 am. -2.10 pm. 
3.40 -8.40 pm. 

6.280 COHB SANCTI SPIRITUS, CUBA, 47.77 m. 
Addr, P. O. Box 85. 9.11.30 am., 
12.30 -1.30, 4 -7, 8 -11 pm. 

6.270 YV5RP CARACAS, VENEZUELA, 47.79 m., 
Addr. "Le Voz de la Philco,' 
Daily to 10.30 pm. 

6.255 YV5RJ CARACAS, VENEZUELA, 47.18 m. 
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 Atlantida," 
8 -11 pm.; Sat. 8 pm. -I am.; Sun. 
4-6 pm. 

6.225 YVIRG VALERA, VENEZUELA, 48.15 m. 
6 -9.30 pm. - 

6.220 - SAIGON, INDO -CHINA, 48.2 m., 
Addr, Radio Philco. 4.30 or 5.30- 
9.30 am. 

6.210 TG2 GUATEMALA CITY, GUAT., 48.28. 
m., Addr. Dir. Gent. of Elect,. 
Commun, Relays TGI Mon. -Fri. 
6 -II pm., Sat. 6 pm. -I am. Sun. 
7 -II am., 3 -8 pm. 

6.205 YVSRI CORO, VENEZUELA, 48.32 m., 
Addr. Roger Leyba, care A. 
Urbina y Cia. Irregular. 

6.200 HIBQ CIUDAD TRUJILLO, D. R., 48.36 
m. Irregular. 

6.185 H 11 A SANTIAGO, D. R., 48.5 m., Addr. 
P. O. Box 423. 7 am. -5 pm. 

6.171 XEXA MEXICO CITY, MEX., 48.61 m., 
Addr. Dept. of Education. 7.11 
pm. 

6.160 VP8 COLOMBO, CEYLON, 48.7 m, 
Daily exc. Thurs. and Fri., 6.30 
am. -12.30 pm; Sun. 7 -11.30 am. 

6.156 YV5RD CARACAS, VENEZUELA, 48.71 m. 
II am. -2 pm., 4 -10.40 pm. 

6.153 H I5N MOCA CITY, D. R., 48.75 m. 6.40- 
9.10 pm, 

49 Met. ilroaácast ilancl 
6.150 ZRD DURBAN, SOUTH AFRICA, 48.78 

m., Addr. (See ZRK, 9.606 mc.) 
Daily exc. Sat. 11.45 pm, -12.45 
am.; Daily exc. Sun. 3.30 -7.30 
am., 9 am. -3.45 pm.; Sun. 8-11.30 
am., 12 n.-3.20 pm, 

6.150 CJRO WINNIPEG, MAN., CANADA, 
48.78 m., Addr. (See 11.720 mc.) Dity.6 pm. -12 m., Sun. 5 -10 pm. 

6.147 ZEB BULAWAYO, RHODESIA, S. 
AFRICA, 48.8 m. Mon., Wed., 
and Fri. 1.15 -3.15 pm.; Tues. 11 
am, -12 n.; Thurs. 10 am. -12 n. 

6.145 HJ4ABE MEDELLIN, COL., 48.79 m. II am.- 
12 n., 6 -10.30 pm. 

6.140 W8XK PITTSBURGH, PA., 48.86 m., Addr, 
Westinghouse Electric & Mfg. 
Co. Relays KDKA II pm. -1 am. 

6.137 CR7AA LAURENCO MARQUES, PORT. E. 
AFRICA, 48.87 m. Daily 12.05 -I, 
4.30 -6.30, 9.30 -1I am., 12.05 -4 pm., 
Sun. 5 -7 am., 10 am. -2 pm. 

6.130 VP3BG GEORGETOWN, BRIT. GUIANA. 
48.94 m, From 5 pm. on. 

6.130 COCD HAVANA, CUBA, 48.94 m., Addr. 
Box 2294. Relays CMCD 7 am.- 
I am. 

6.130 VE9HX 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. -II.15 pm. Re- 
lays CHNS. 

6.130 ZGE KUALA LUMPUR, FED. MALAY 
ST., 48.94 m. Sun., Tue. and Fri. 
6.40 -8.40 am. 

6.130 LKL JELOY, NORWAY, 48.94 m. I I am.- 
6 pm. 

6.125 CXA4 MONTEVIDEO, URUGUAY, 48.98 
m., Addr. Radio Electrico de 
Montevideo., Mercedes 823. 10 
am. -12 n., 2 -8 pm. 

All Schedules Eastern Standard Time 

Mc. Call 

6.122 HPSH PANAMA CITY, PAN., 49 M. Addr. Box 58. 12 n. -I pm., 8 -IO 
Pm., 

6.120 W2XE NEW YORK CITY, 49.02 m., Addr, Col. B'cast. System, 485 Madison 
Ave. II pm. -12 m. 

6.117 XEUZ MEXICO CITY, MEX., 49.03 m., Addr. 5 de Mayo 21. Relays 
XEFO 1 -3 am. 

6.115 HJ3ABX BOGOTA, COL., 49.05 m., Addr. La 
Voz de Col., Apartado 2665. 12 
n.-2 pm., 5.30 -II pm.; Sun. 6,11 
Pm. , 

6.115 OLR2C PRAGUE, CZECHOSLOVAKIA, 
49.05 m. (See 11:40 r,ic.) 

6.110 XEPW MEXICO CITY, MEX., 49.1 m., 
Addr. La Voz de Aquila Azteca 
desde Mex., Apartado 8403. Re- 
lays XEJW II pm. -I am. 

6.110 VUC CALCUTTA, INDIA, 49.1 m. Daily 
3 -5.30 am., 9.30 am. -12 n.; Sun. 
7.30 am. -12 n. 

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. 12.45 -2.30, 4 -8 am., I -6 pm. 

6.100 W3XAL BOUND BROOK, N. J. 49.18 m., 
Addr. Natl. Broad. Co. 7 pm. . 

I am. Sun. 6 pm. -I am. 
6.100 W9XF CHICAGO, ILL., 49.18 m., Addr. 

N.B.C. 4 -6.50 pm., 1.05 -2 am'. 
Sun. 1 -5.50 pm. 

6.097 ZRK KLIPHEUVEL, S. AFRICA, 49.2 m., 
Daily 12 n. -4 pm., Sun. 12 n. -3.20 
pm. 

6.097 ZRJ JOHANNESBURG, S. AFRICA, 49.2 
m., Addr. African Broad. Co. 
Daily exc. Sat. 11.45 pm :12.40 
am.; Daily exc. Sun. 3.15 -7.30, i 

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 am. -5 pm., Sun. 10.30 am. i 
12 n. 

6.090 ZBW2 HONGKONG, CHINA, 49-26 m., 
Addr. P. -O. Box 200. Irregular. 

6.085 HJSABD CALI, COLOMBIA, 49.3 m. Addr, 
La Voz de Valle. 12 n: Iiß,pm., 
5.10 -9.40 pm. 

6.083 VQ7LO NAIROBI, KENYA, AFRICA, 49.31 
m., Addr. Cable and Wireless, 
Ltd. Mon., Fri. 5.30 -6 am., 11.15 
am. -2.15 pm., als6 Tues. and 
Thurs. 8.15.9.15 am.; Sat. (1.15 
am. -3.I5 pm.; Sun. 10.45 am.- 
1.45 pm. 

6.081 YVIRD MARACAIBO, VEN., 49.32 m. -6.11' 
pm. 

6.080 ZHJ PENANG, FED. MALAY STATES, 
49.34 m, 6.40 -8.40 am., except 
Sun., also Sat. II pm. -I am. 

6.080 W9XAA CHICAGO, ILL., 49.34 m., Addr, 
Chicago Fed. of Labor. Relays, 
WCFL irregular. 

6.079 DJM BERLIN, GERMANY, 49.34 m., i- 

Addr., Broadcasting House. Ir- 
regular. 

6.077 OAX4Z LIMA, PERU, 49.35 m. Radio Na- 
tional 7 -II pm. 

6.075 VP3MR GEORGETOWN, BRI. GUIANA, 
49.35 m. Sun. 7.45.10.15 am.; .. 
Daily 4.45 -8.45 pm. 

6.073 HJ3A8F BOGOTA, COL., 49.41 m. 7- 11.15 
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 pm.- 
I am.; Tues. 6 -7.30 pm., 11.30 - 

pm. -1.30 am. Daily 6.7.30 pm. 
6.069 - TA N A N A R I V E, MADAGASCAR, 

49.42 m., Addr. (See 9.53 mc,) 
12.30 -12.45, 3.30 -4.30, 10 -II am., 
Sun 2.30 -4.30 am. 

6.065 SBO MOTALA, SWEDEN, 49,46 m. Re -, 
lays Stockholm 1.30 -5 pm. 

6.060 W8XAL CINCINNATI OHIO, 49.5 m,, 
Addr. Crosley Radio Corp. Re- 
lays WLW 5.45 am. -8 pm., II 
pm. -2 am. 

6.060 W3XAU PHILADELPHIA, PA., 49.5 m. Re- 
lays WCAU 8.11 pm. 

.6.054 HJ6ABA PEREIRA, COL.,, 4952 m. 9:30 am.- 
12 n., 6.30 -IO pm. 

(Continued on page 43.).; 
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Built 1 -Tube Portable 
With Great Success 

THE accompanying photos show the 
very neatly built 1 -tube portable which 

William Locke of Huron, South Dakota, 
built after the plans published in the 
December, 1934, issue of Short Wave 
Craft. 

The 1 -tube circuit is of the super- regen- 
erative type and an antenna wire only 3 
ft. long was used. Mr. Locke has heard 
dozens of amateurs on the 20 meter band, 
from all parts of the country. He also has 
heard many foreign short -wave broad- 
casters, notably the Germans. The box for 

this pocket -size receiver was made from 
sheet iron, soldered at the corners. A few 
changes were made from the original plans, 
in order to get all of the parts into the 
small case shown. 

The wafer socket was mounted upside 
down and was secured by a small machine 
screw passed through the center in place of 
the original rivet. Two small flashlight cells 
form the "A" battery, while one of the new 
midget size 45 volt "B" batteries is used 
for the plate supply. This very handy short- 
wave receiver covers a frequency range of 

ANT. P05T 

ioo 
MMF. ,TICKLER 

ANT. 

TICKLER .001- 
MF 

,-MMF 
MEG OF. 

PHONES 

\\"GRIo 
COIL 

0-A-F 
8- A- 45V. 

TYPE 30 
TUBE (TOP 

VIEW) 
B 

Schematic and picture wiring diagrams for I -tube set. 

Crystal Rectilier Has Many Uses 
Nelson G. Haas and Carl A. Erbacher 

EVERY, radio experimenter has use for 
this simple yet inexpensive crystal recti- 

fier ' that is universal in application. The 
advanced 'experimenter ' whose laboratory 
equipment includes a vacuum tube volt- 
meter naturally has no difficulty in making 
alternating current readings at audio or 
radio frequencies. For those not possessing 
such a device, or for jobs away from the 
laboratory, this lightweight unit makes a 
satisfactory substitute. 

Not only will it serve as an A.C. volt- 
meter but it can be used as an output -meter 
to line up superhets ; as a speech -level indi- 
cator for public address systems, a visual 
indieator for Wheatstone bridge measure- 
ments and, in emergencies, it may be 
pressed into service as a crystal detector 
receiver. The transmitting amateur will find 
additional uses for the instrument as a field 
strength meter, a phone monitor and hum 
checker, a carrier shift indicator and as 
an overmodulation indicator. Many other 
uses constantly present themselves. 

Such a versatile instrument might well 
appear to be a complicated piece of appara- 
tus to construct as well as requiring many 
expensive parts. Quite to the contrary, 
however, it was designed and built in three 
hours' time; the junkbox being raided for 

for May, 1938 

all the parts used, including the milliam- 
meter. The milliammeter was originally a 
low -range D.C. voltmeter which provided a 

The 
ble 

crystal detector (rectifier) proves value - 
for making many measurements, as de- 

scribed in the text. 

16 milliampere scale after the internal- re- 
sistance coil was removed, connections be- 
ing made directly to the instrument's 
movement. 

Later on, when the usefulness of the 
- (Continued on page 63) 

A 1 -tube Portable Receiver that fits in your 
pocket. 

approximately 11 to 15/ mc. The address 
of Mr. Locke is 101 Third St., S.W., 
Huron, So. Dakota. 

Data on I -Tube "Pocket Set" Construction 
The main objective is to keep the bat- 

tery element as light as possible and small 
enough to fit in another pocket. This little 
set will operate very nicely with a 22.5 
volt block of batteries for the plate supply, 
and two regular flashlight cells for the 
filament. 

In order to obtain the tremendous am- 
plification necessary in a set of this kind, 
the tube was made to super- regenerate by . 

sup plying its own quenching frequency. It 
is a well -known fact that if the number of 
tickler turns are increased over the usual 
amount necessary to obtain ordinary re- 
generation, the grid of the tube will "block" 
at intervals, the frequency of which is 
more or less controlled by the value of the 
grid -leak and grid -condenser. In this man- 
ner a very sensitive detector will result. 

Due to the set covering only the S -W 
broadcast bands, a small tuning condenser 
is used. This is a Hammarlund ultra - 
midget type having a total capacity of 50 
mmf. It is very small in size (1 "x1/ ") 
and allows more room for the other parts 
in the set than would one of the regular 
size midgets. 

These small condensers are equipped 
with a very short shaft, intended for' 
screw- driver adjustment and it is neces- 
sary to extend it somewhat in order to 
use the dial. This was done by simply 
soldering to it a one -half inch length of 
quarter -inch shaft. 

There is no regeneration control pro- 
vided, but the tickler coil is made just the 
right size to produce the right amount of 
feed -back. The size of the grid -leak should 
be just one megohm, no more or less. A 
.001 mf. plate by -pass condenser is neces- 
sary in order to keep the R.F. out of the 
phone cords and as an aid in obtaining 
smooth oscillation. Also, be sure that the 
grid condenser is of the size indicated in 
the diagram; if in doubt, use one marked 
slightly larger than the one shown in 
order to be on the safe side. The adjust- 
ment of the antenna trimmer has quite- an 
effect on smoothing up regeneration, so 
adjust it for best results. Best action of 
the detector is obtained when the antenna 
is adjusted to the point where tighter 
coupling will cause the tube to stop hissing. 
The usual hissing sound characteristic of 

(Continued on page 64) - 
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Wiring Diagram for Battery Superhet 
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A Battery - Operated 

s-w SUPER 
Raymond P. Adams 

An 8 -tube superhet designed to cover the bands between 9 

and 80 meters, with plenty of band- spread. A beat -oscillator 
is provided to help locate those elusive DX stations. Two volt 

tubes are used. 

THE author's Portable Superhet 4, described in January's 
Short Wave & Television, becomes- perhaps with some 

minor changes meeting individual service requirements -a 
more or less ideal job for strictly non -fixed application ; that 
is to say, it is reasonably 
compact, unusually sen- 
sitive and complete, low 
on battery drain, and eas- 
ily handled - very defi- 
nitely a portable assem- 
bly. But it does fall some- 
what short of perfection 
as a station receiver for 
both amateur communica- 
tions and general short- 
wave DXing use in com- 
munities where line power 
is not available, and for 
a number of quite patent 
reasons : it does not pro- 
vide for optimum image 
suppression at input fre- 
quencies around 28 mc. 
(10 meters), it uses a 
somewhat unorthodox 
and not too practical sec- 

Tom Baker, rising young screen star, shown with the 
8 -tube super in use as a modulator for a transmitter. 

and detector and BFO circuits, it is limited in AF output, it affords 
no automatic volume control (quite necessary on fading 'phone 
and broadcast) action, and it is physically unsuited to table 
installation. The writer has therefore designed a second battery 

job -(distinctly not- a 
portable one )- physically 
and electrically engi- 
neered for fixed or sta- 
tion service. A job, by 
the way, which though 
confined in coverage to 
tunable frequencies be- 
tween about seven and 80 
meters performs as well 
as if not better than most 
AC operated assemblies 
having equivalent input 
ranges. Using plug -in 
coils, providing for two 
watt output, and devel- 
oped for service either as 
a communications or gen- 
eral short -wave super, 
this new receiver -in our 
humble estimation - bids 
quite definitely for first 
place among battery de- 
signs of late release. 

Objectives and How We Met Them 
Instead of simply discussing general design before 

proceeding to a circuit analysis, we shall point out the 
objectives we had in mind when working out the 
receiver, the problems these objectives raised, and the 
ways and means employed to meet the first and over- 
come the second. 

1. Plug -in coils were called for in order to simplify 
matters of construction and parts cost, and to provide 
for maximum short -wave efficiency. We were not 
interested in coverage below about 3500 kc., but we 
(lid want full range from this frequency up to some- 
thing more than 28,000. We wanted to use as few coils 
as possible, and as seven or eight were required for 
detector and HF oscillator circuits alone to achieve 
desired coverage, the idea of employing an RF stage, 
with its four more coils, was dropped entirely. One 
oscillator coil, by the way, was made to do double duty, 
as analysis of the coil data will indicate. 

2. The receiver was to serve as both an amateur 
communications and general S -W job, separate tank 

(Continued on page 49) 
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The superhet together with mike, headphones and loudspeaker. 

Below- Bottom view of the super, showing the very neat construction of the receiver. 
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Build Your Own Television 
S. W. & T. Receiver Covers 441 -Line Image and Sound 

TELEVISION IS STILL IN THE EXPERIMENTAL STAGE. THIS ARTICLE GIVES THE LATEST TECHNICAL INFORMATION ON THE SUBJECT. HOME TELEVISION WILL NOT BE REALIZED FOR SOME TIME TO COME. 

Here we see the author hard 
at work soldering the last con- 
nections on the power sup- 
ply unit. The loudspeaker is 
mounted at one end of the 

power chassis. 

THE design of television reception equipment in the past has 
been very much handicapped by the lack of suitable parts com- mercially available -which necessitated the use or adaptation of 

available components to purposes for which they were not idealh 
suited. For example, some work was done making amateur tele- 
vision receivers using cathode -ray tubes which were designed for 
oscillographs and similar work. These tubes could be made to produce images -but had inherent characteristics which prevented 
them from producing undistorted, clear and suitably sized images. 

As we explained in the first part of this series, the manufacture 
of special cathode ray tubes specifically designed for television 
purposes -tubes which stay in focus with changes in grid voltage 
produced by signal modulation and have other characteristics 
which make them well suited to the problems at hand are now 
available and one such tube is used in this receiver. 

Another such case has come up within the' past month -a case 
of substitution of the commercial part which is nearest suited to 
the problem, yet a part which is not ideal for the purpose. After 
constructing and describing the tuner chassis last month, a new 
tube particularly suited to the I.F. stages of television receivers 
was placed on the market. The 6K7 tubes used in these stages 
had the highest trans -conductance of any tube on the market in the. U. S. However, in Europe, tubes have been available for 
several years. with trans -conductance. factors much higher. Be- 
cause of the high LF. which must be used for wide- frequency 
.amplification of 441 -1ine images, the amplification per stage and 
the inter- channel selectivity are rather poor. Naturally the steeper 
the curve of the plate characteristic, the better will be the possi- 
bility of getting high gain with good separation of signals (espe- 
cially the separation of video and sound channels). 

The new tubes -known as the type 1851 -which have become 
available since the appearance of our receiver, last month, can 
be inserted in the receiver by those builders who have not yet 
made their sets, or who desire the best that can be obtained, and 
are willing to sacrifice the cost of the tubes and a few other parts. 
This does not mean that good results cannot be obtained with the 
6K7 tubes -they are perfectly satisfactory. 

For those who wish to use the 1851 type tubes, the circuit in 
Fig. 1 is recommended. It will be seen that this is a detail of the 
circuit presented last month showing one I.F. stage of either the 
video or sound sections of the receiver. An examination of the 
circuit shows very little difference from the original. The resistor 

32 

The Power -Supplies Described 

in series with the screen -grid lead to the tube has been changed 
from its original value to 60,000 ohms; the suppressor has been 
shifted from the cathode to ground ; and the cathode resistor has 
been changed so that only a portion of the resistor is by- passed 
by the .01 mf. mica condenser. The cathode bias resistors are 
replaced by tapped wire -wound resistors with sliding taps. In 
the video (image) amplifier the first three stages have a value 
of 175 ohms each, the fourth has a value of 350 ohms and the 
fifth a value of 750 ohms. The mica condenser is connected to 
the tap -and this tap is varied on each stage toward the ground 
end until oscillation ceases. In the sound I.F. stage, a 175 ohm 
tapped resistor should be used. 

The characteristics of the 1851 are given at the end of this 
article. 

The Power Supply Chassis 
The second chassis of our receiver is the power plant which 

supplies filament and plate power for the entire receiver. This 
means a voltage of 3000 for the cathode -ray tube, 700 for the 
sweep circuits, 300 for the receiver, and various filament potentials 
for the tubes of the set. 

The 3000 volt supply does not have to supply very much current 
as the plate drain of the cathode -ray tube is comparatively small. 
An over -all current of 10 ma. is ample for this tube. This means 
that a simple type of filter can be used to smooth out ripples and 
it is-quite feasible to use half- zvaz'e rectification. 

The sweep circuits, however, require 700 volts at about 80 ma. 

Below -Front and top views of the power supply chassis, on which all 
the transformers and filter condensers are mounted; also the loud- 

speaker for the sound channel. 
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Receiver 
Part I I I 

C. W. Palmer, E. E. 

so that ripple filtering will be more difficult 
and a full -wave rectifier is much more suit- 
able than single pulse types. 

The receiver power supply is quite nor- 
mal- requiring a full -wave rectifier and 
good filter- capable of supplying about 100 

-ma. to the tuner chassis. 
- Peculiarities- of the supply systems are 
;the fact. that the filament winding for the 
cathode -ray tube is some 3000 volts nega- 

. tive with respect to the high -voltage wind- 
ing so that the high- voltage transformer 
must be made with very good insulation and 
the filament supply transformer must have 
equally good insulation. As a matter of 
fact, all the power transformers must be 
made unusually well to stand the voltage 
peaks which may be encountered in the 
case of "kick- backs." . 

The power supply chassis contains four 
transformers -(1) supplying the 21/2 volts 
for the filament of the type 879 high volt- 
age rectifier, the 2400 volts for the high - 
voltage supply (which is added to the 700 

volts of the sweep supply to produce 3000 
volts), the 2/ volts'for th' cathode -ray 
tube filament and the 2/ volts for the 
thyratron sweep oscillator tubes ; (2) sup - 
plies 6.3 volts for the sweep amplifier tubes 
filaments and 5 volts for the rectifier tube 
filament of the 700 volt power supply ; (3) 
supplies 1500 volts with a center- tap,for the 
sweep system `B" voltage; and (4) -sup- 
plies 5 volts for the receiver rectifier tube 
filament, 700 volts center-tapped, for _.the . 
receiver power supply and 6.3 volts for 
the filaments of the receiver. 

-- 
The Loud- Speaker . 

An odd point in the construction of the 
!power supply chassis is the loud -speaker 
tvhich is mounted on it, apparently without 
any good-rëasoli,' However, when it is re- 
n, enibered that any strong magnetic field 
near the )cat lode -ray tube will intródti e 

interference.. fields .,affecting the - cathode 
,stream as well as distorting the images, the 
reason why all transformers,. chokes and 
magnets (loud- speaker field) were put on 
the power supply chassis (which it will 
be remembered from the_ first .part of this 
series : is the bottom chassis in -the 3 -deck 
construction) can be. understood.. . 

Construction 
A study of 

; 

the photographs will show 
how :the.-three inter- connecting, power 'sup 
p tesare .laid' out with the 300 bolt supply_ 
a 'the e-froi t, nearest to the loud- speaker, 
¡bc; ":7001 volt 'supply in the center -land the_ 
Fttop volt unit in__the_back. The parts! are 

'mtttälgçí -in sttch_a_ way thé 'shortest 
possible leads are used. . . 

Three separate terminal strips are__em- 
(Continued on page 46) ` 

The SUPER-CLIPPER! 
An Outstanding Sensation with DXers! 

New 

1 
Tubes) 
Bands. 

Receiver with 
BUILT -IN SIGNAL 

BOOSTER AND 

PRESELECTOR 
IRE. SUPER -CLIPPER HAS BEEN DESIGNED FOR DX 
HUNTERS -IT HAS ALL THE FEATURES YOU HAVE 
EVER ASKED FOR BUILT INTO A SINGLE.. BIG RE- 
CEIVER WITH EVERY USEFUL CONTROL AT YOUR 
FINGER -TIPS. 

UNUSUAL DX RECEPTION 
The SUPER -CLIPPER guarantees you consistent for- 
eign reception. and goes further; you can exPeçt the 
unusual in longdistance reception with this big 
record- breaking receiver. Big? -Yes, big in size and 
bigger in performance -19 inches- wide, 'IO Inches 
high and 9 inches -deep! No crowding of parts on its 
large, well -designed chassis. Efficiency. dictated the 
mechanical and electrical layout ,of this superb set. 
The SUPER- CLIPPER circuit u);ilï7gs. both regeneration 
and super -regeneration combined- avitIvo'adlo- frequency 
amplification. The tube line- up-ls 61U.`R.F. Booster: 
6K7 R.F. 6K7 Ultra -high - R.F. ' (separate channel): 
6J5G Detector; 6J5G 1st audio; '6L6G Power output: 
80 Rectifier. - -. 

A Few of Many Features 
Built-in Signal Booster and.Prèselector Which permits 
foreign stations to be separated -and sneak tines built 
up to loudspeaker - volume. Covers- same range as 
main tuner, and is tuned automatic ally with . it but 

may be switched out of circuit for stand -by tuning 
and local high fidelity reception. Calibrated reduc- 
tion drive tuning dial covering from 22 to .54 
megacycles (13 to 555 meters) in four overlapping 
bands controlled by bandswitch (NOT plug -in coils). 
Both mechanical and electric bandspread entirely 
eliminating critical tuning on weakest foreign- sta- 
tions. A separate bandspread and ultra -high fre- 
quency condenser is used - 

Two stages of powerful audio amplification with 
6L6 beam power output. ' 
Separate ultra -high Frequency R.F. channel (3 to 12 
meters) `using air -wound coils and 6K7 R,F: ampli- 
fier. (Separate antenna connection is provided for 
maximum efficiency.). 
Six one -half inch dynamic speaker; Noise - and Tore 
Control: Earphone 'jack, etc.: The SUPER- CLIPPER 
has every worthwhile feature that you would like 
to have m your personal receiver. 

The New 1938 Super - Clipper 
complete -with 7 tubes, ready to plug $29.75 in to any 11O.v. A.C. line and operate 

Shipping co. 30 lbs. 
NOT SOLD IN KIT FORM 

The New U. H. F. CRUISER 

Efficient band -switching without plug -in coils. for 
the first time, over a tremendous ultra -high fre- 
quency tuning range. Covers from 27 to 80 mega- 
cycles in 5 bands, with no skips. 

NEW 5 TUBE A.C. CIRCUIT 
This new - super-regenerative circuit combines sensi- 
tivity with smooth tuning control and unusually 
great amplification. Uses a 6K7 R.F. amplifier, 
6J5 super- regenerative detector. 6,55 first stage 
audio -amplifier, and a transformer -coupled 61-6 
Beam power output tube. The rectifier is a 5W4 
Working' from a high voltage transformer giving 
full A.C. operation. 

UNIVERSAL CLIPPER 
A Low Priced DX Receiver that 
Pulls in Stations from All Over 

the Globe 
Uses the new 25L6 low voltage beam power tube 
which makes possible high power output with an 
inexpensive A.C.,D -C. power- supply, operating from 
any type of 110 -volt current. Here is the famous 
CLIPPER circuit, incorporated in an inexpensive 
receiver without sacrificing its distance getting 
ability. The same smooth. non -critical tuning; com- 
bined regeneration and super -regeneration; separate 
bandspread and ultra -high frequency tuning con- 
denser; bandswitch control; seven separate tuning 
bands; noise and tone control; 5 -inch. dyn,atnic 
speaker; 3 to 555 meter tuning range; automatic 
earphone 

nmakek; the 
fact, 

circuit 
splendid efeatures 

success. 

ASK THE MAN WHO OWNS A CLIPPER- 
LOOK AT HIS LOG! 

COMPLETE KIT WITH ALL PARTS ASSEMBI:ED and 
wiring diagram; less only tubes and cabinet. $12.40 unwired 

FREE 
_CATALOG 

Designed exclusively. jor'RACO 
by A...1. Haynes 

A SENSATIONAL NEW RE- 
CEIVER FOR ULTRA HIGH 

FREQUENCY BANDS 

RECEIVES: 
Television signals 
Long Distance IO meter band 
Two way police 
The new 40 M.C. broadcast band 
Five meter amateur band 
News service spot broadcasting, etc. 

The Cruiser is a surprisingly compact set measuring 
only 14" x 61 /z" x 51/4 ", yet it is entirely self 
contained, including 5 inch dynamic speaker. corn - 
plete A.C. power supply, stand -by switch. phone- 
jack (on output tube enabling use of larger external 
speaker if desired). single dial tuning, utilizing 
electrical bandspread only, and other desirable fea- 
tures developed during Mr. Haynes' long experience 
in the ultra -high frequency field. 
U.H.F. CRUISER complete with 

V. $19.95 tubes, reedy td plug into any 110 
A.C. line and operate (shpg. wgt. 
14 lbs). Price 

Black crackle finish cabinet 1 30 
Matched set of five tubes 3 20 
Wiring - 2 90 
UNIVERSAL CLIPPER: complete, with black crackle 
cabinet (20" x 10, a 9'); five tubes: 6K7. 2 -6J5G. 
25L6, 25Z6G; ready to operate. and one -year $19.50 guarantee. Special Complete Price 

QUOTES DIRECT-FROM-FACTORY PRICES 
Kits receivers, converters, valuable an- Write today for RACO'S LATEST 
tenna information -everything you'd ex- SHORT -WAVE CATALOG- illustrating 
pest to find in a complete short -wave and technically describing RACO'S corn- 
catalog-at prices astoundingly low. plete line of long distance receivers. 

Address Dept. SWT -538. 

RADIO CONSTRUCTORS LABORATORIES 
136 LIBERTY ST. Dept.SWT -538 NEW YORK, N. Y. 

Please say you saw it in SHORT WAVE & TELEVISION 33 
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The complete Beginner's Ham Station mounted on a small library table. 
The power -supply unit is on the book -shelf at the bottom. 

1938 amateur operation is demanding more of the Ham and his station than any year in the past. The crowded bands have made single- signal reception a necessity rather than the luxury it once was considered. Unfortunately, beginners and old- timers alike have, in most cases, limited purses with which to enjoy their hobby. Ours is one of these so we decided to make our new rig and receiver do the utmost with the least expenditure. 
It was decided at the outset that $50.00 was the most we could afford to spend for a complete station from key to antenna. Yet we wanted single -signal reception and we wanted to work some- body besides the fellow across the street. A modified version of the well -known Jones Super- Gainer was the answer to our receiver problem, while the 6L6 in a tri -tet circuit gives us more than sufficient output on two bands to work plenty of dx. On the fundamental of our crystal we are obtaining 34 watts in the antenna with only 70 watts input to the tube. The arrangement 

is ideal for the beginner who wants a station that will not only give him the greatest satisfaction for dollar expended, but one that «ill not be readily antiquated. 

Receiver 
Although most amateurs still use regenerative receivers, the highest grade receiver for general amateur use is the super- heterodyne. It is more selective and less susceptible to overload from local QRM. Unfortunately, it is more expensive to construct than the simple regenerative. However, if you take off some of the fancy gadgets and make each tube work at maximum effi- ciency, it is possible, as in our receiver, to obtain all the benefits of the super at the ridiculously low cost of $20.93, including tubes and an inexpensive pair of headphones. 
This four -tube super was primarily designed for cw reception, 

although phone is excellent. It is extremely selective -up to 
single -signal -and is unusually free of noise. Since the set was primarily designed for cw reception, no a.v.c. was included, and 
as headphones still seem to be the favorites with cw -men only 
one audio stage was considered necessary. 

The 20 and 40 meter hands can be covered without changing 
coils if the band - spread condenser is increased to 25 mmf. each 
section instead of 10 mmf. and the coils juggled a little. Per- 
sonally we prefer to use 10 mmf. band -spreaders and get three - 
inch spread on 20 meters and 12 inches on 40. Of course, this 
size condenser is too small if 80 and 160 meter operation is 
planned. In any event the coils remain the same since ample 
overlap was allowed to permit the use of any size band -spread 
condenser from 10 to 35 mmf. 
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The 1938 
George B. Hart, Ex -8DK, W8GCR 

The author explains in simple style how to build a 
reliable transmitter and receiver for the Ham be- 
ginner. The total cost need not exceed $50.00. 
Coil data is included to cover all Ham bands. 

Power -supply data is given. 

Regeneration Employed 
Regeneration is used in the first detector. It is necessary, there- 

fore, to use very loose coupling to the antenna to secure oscilla- 
tion without any dead spots due to antenna resonance. This is 
not a critical point, however, as we have used the receiver on 40 
and 20 with a 110 foot antenna and the coupling condenser set 
at maximum for best results. 

Regeneration in the first detector is obtained by means of a 
cathode tap on the detector coil which gives a smooth regenera- 
tive action. The detector conversion gain is increased many times 
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Beginner's 
"Ham" Outfi 

by this means. The 
use of, the 6L7 
special mixer tube 
enables us to obtain 
a high degree of sen- 
sitivity even on 10 
meters. The 6L7 also 
makes a very effec- 
tive regenerative 
,first detector with 
variable screen -vol- 
tage control. The 
tube is never per- 
mitted to oscillate; 
otherwise it will 
cause serious image 
interference. 

A stage of r.f. 
ahead of the detector 
might at first seem 
desirable, but it has 
been found that such 
a combination only 
means additional 
tubes and controls, 
And does not com- 
pare with a super 
having a regenera- 
tive first detector, 
unless regeneration is used in the r.f. stage. 

A 6C5 is used as high- frequency oscil- 
lator ; oscillation is again supplied by a 
cathode tap on the coil. 

'Excellent selectivity is obtained from the 
use of regeneration in the iron -core inter- 
mediate- frequency transformer. It is neces- 
sary that the coupling between the two 
tuned circuits be very loose for stable 
second. detector regeneration. The use of 
regeneration here eliminates the need of 
an I.F. amplifier. 

The second detector, a 6F5 high -mu tube, 
is the most important component of the 
receiver. It performs not only as second 
detector but as BFO (beat frequency oscil- 
latór) ' as well. Cathode regeneration is con- 
trolled by à 400 ohm potentiometer in series 
with a 350 ohm fixed resistor shunted 
across L3. Be sure to connect the potentio- 
meter to the ground side of the cathode coil 
or poor results will be experienced. This 
latter unit is not a physical part of the 465 
kc. tuned circuit. It consists of 100 turns of 
No. 26 D.S.C. wound on a %" dowel pin. 

A triode operated 6F6 is used as the one 
stage of audio. 

A Meissner Ferrocart I.F. transformer 
was used as it seemed to have good selec- 
tivity and high gain. Coupling is easily 
adjusted for maximum receiver perform- 
ance. 

The band -setting condensers are of 100 
mmf. while the band -spreaders are of only 
10 mmf. capacity for maximum spread. 
They are too small for convenience how- 
ever on the two lower frequency bands. 

The coils are simply made from the data 
given in the table or they may be purchased. 
Too many cathode turns on the oscillator 

NEW 

SETS 

NEW KITS 

OVER 

12,000 
PARTS 

NEW SOUND EQUIPMENT 

Rear view of the substantial 4 -tube receiver described by Mr. Hart. 
It fulfills the exacting requirements of the Ham beginner 

in excellent style. 

for May, 1938 

coil will generally cause a bad a.c. hum. 
The set is assembled on a 7" x 9" x 2" 

metal chassis with a small "S" shaped 
shield placed between the coils and the 
ganged condenser sections to prevent inter- 
lock above 10 megacycles. The band -setting 
condensers are mounted to either side of the 
main tuning condenser on the front panel. 
The latter is of aluminum 7" x 10" and of 
12 gauge stock. A fiber extension and a 
small coupling unit extends the tuning con- 
denser shaft to the dial on the panel. 

A common power supply for both trans- 
mitter and receiver was used to cut costs. 
We mounted it below the transmitter and 
receiver and ran cables to the sockets 
mounted in the rear of the receiver and 
transmitter chassis. Excellent results will 
be obtained with the receiver using voltages 
from 135 to 250 volts. 

In lining up the receiver, first adjust the 
I.F. transformer coupling so that the 6F5 
oscillates when the 400 ohm variable re- 
sistor is adjusted. Oscillation should occur 
with the first detector regeneration control 
at zero and the second detector control at 
about one -quarter open. This will result in 
smooth control at all times. A little time 
spent "fiddling" with the I.F. adjustment 
will be well worth while. Smooth regenera- 
tion and the utmost sensitivity will result 
on all frequencies if this adjustment is 
exact. 

Now couple the antenna to the first detec- 
tor and adjust-the antenna coupling con- 
denser for smoothest first detector regen- 
eration control and maximum signal. 

An excellent antenna for both receiver 
and transmitter is the unturied twisted pair 

(Continued on page 47) 

NEW TEST 

EQUIPMENT 

FOR DEALERS, SERVICE MEN 

SOUND MEN, AMATEURS, SET BUILDERS 1 

IN ALLIED'S NEW 

164 Page Spring Catalog 
Here's news! Whether you service, build, or sell radios, 
sell or rent Sound Equipment, or operate an Amateur 
Station -you need ALLIED'S big, new Spring Catalog! 
It brings you everything new in Radio -months ahead -at 
sensationally low prices. Over 12,000 parts; revolutionary 
new P.A. -10 to 70 watts -portable, mobile, permanent; 
all types of latest Testers, Analyzers, Tube -Checkers, Set 
Testers, Meters. Signal Generators; new Amateur Re- 
ceivers, Transmitters, Transceivers; Build- your -own Kits; 
books, tools, etc. -and 56 amazing KNIGHT Radios with 
newest features -Push - Button Tuning, etc., at new low 
prices, Auto Sets. Phono- Radios, etc. Radio men every- 
where say: "ALLIED'S Catalog is the book to shop -it 
saves you time and money!" Get this FREE book of 
values now -just send Coupon. 

Builder's Parts Lists Free! We 
supply Free Parts Lists of 
matched kits for building any 
circuit described in this or in 
any other magazine. Just specify 
where seen. 

Send 
FREE. 

SEND 
COUPON 

MOO r O owls O =IV 

ALLIED RADIO CORP., 
Dept. 3-E-8 
833 Jackson Blvd., Chicago, Ill. 

your new Spring- and -Summer Catalog- 

Name 

Address 

Please say you saw it in SHORT WAVE & TELEVISION 

SIMMS 0111IM 

State 
' 
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Compact 250 Watt Amplifier 

36 

THE era of large elaborate transmitters seems to be drawing 
rapidly to a close. The modern trend is toward more compact 

and simple transmitters that do not require a "ten -acre lot" as an 
operating room. After all, the day of large red signs reading 
"Danger," with skull and cross -bones mounted alongside of a 
transmitter that resembled a power- house, have long ago been 
written into amateur history. 

Just as foolish as that conspicuous sign alongside of the single 
'10 transmitter, is the transmitter of today, sadly suffering from 
elephantiasis. 

Why all this waste of space in the shack? For no good reason 
at all, insofar as efficient amateur radio is concerned ; but merely 
to impress the awe- stricken BCL who happens to be visiting. 
Now that we've gotten that load off our chest, let's get down to 
the business of this article. 

Uses 808's in Push -Pull 

The amplifier, as most have by now suspected, is of compact 
design. The entire amplifier, as well as its power- supply, is mount- 
ed on a chassis measuring 2 x 13 x 17 inches. It consists of a pair 

of 808's connected in push -pull in a standard 
circuit. The 808's are exceptionally well 
suited to a transmitter where the expected 
output is around 250 watts. They require 

The photos at the about 20 watts of driving power for maxi - 
left show front, rear mum output. Of course the driving amplifier 
and bottom dews of must be capable of greater than 20 watts 
the 250 watt am- output in order to provide good regulation. 
plifier. Design is A suitable driver would be a single 807, of straightforward and the newer type, in a well- designed arrange - the results obtained ment. Such a driving unit would be the were very gratifying. 
This amplifier was "40-Watt Switch -Band Exciter," described 
tested in a promi- in the February, 1938, issue by W2AMN. 
nent Ham's shack These two units can be mounted in a. "two- 
and "stepped out" deck" cabinet and will form a complete. 200 

in great shape! watt transmitter of truly modern design 
and compact enough to be mounted along- 
side of the receiver on the operating desk. 
If one desires to operate this combination 
as a phone transmitter, it is only necessary 

to add a 150 watt modulator unit which can also be of compact 
design. 

In laying out an amplifier of this sort, the components must be 
selected for size as well as design. For instance the plate trans- former is of such dimension as to fit perfectly into the space avail- 
able, although it was necessary to lay it flat on its side. Mounted 
on its end as the manufacturer intended, it would be higher than the panel and would not permit us to use a two -deck cabinet, as mentioned before. Other parts are of such design as to lend them- 
selves readily to the layout. 

Layout of Apparatus 
Looking at the "rig" from the front, we have the large split - stator tank condenser on the left and the grid tuning condenser 

on the right. The two 808's are so placed that the neutralizing 
condensers are between them and the grid coil. The coil for the grid circuit is on the left side of the tuning condenser, in order that the condenser could be so placed as to make a symmetrical 
panel arrangement of the controls. 

In order to conserve space the plate coil is mounted over the tank condenser and at right -angles to it. This arrangement not only is convenient, but provides for very short leads. Two tall bar -type insulators are used to support the coil. Small threaded 
bushings were fastened to the tops of these insulators and also 
drilled to function as a jack for the coil plugs. The center -tap 
connection of the coil consists of a five or six inch piece of wire 
with a plug at the end. This plug is inserted into a jack made 
the same as those for the ends of the coil. Since the R.F. choke 
is mound on a bar similar to those used for the coil, it was a 
simple matter to mount the third jack the same as the others,. 
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for the Ham Station 
Art Gregor 

Here is a dandy amplifier that will put your station on the map. It 
uses two high -efficiency 808's in push -pull. Built with high -quality 
parts, as all transmitters should be, this unit will still be of nominal 
cost. About 20 -watts driving power required for maximum output. 

The grid coil is wound on National Iso- 
lantite forms, and uses standard bases and 
plugs. Directly behind this coil, are located 
the filament transformer and filter choke. 

Between the choke and the plate trans - 
former we find the two rectifier tubes. 
Those shown in the photo are 866's, and 
serve nicely when 1450 volts are applied to 
the plates. However the plate transformer 
has two primary taps permitting 1160 volts 
on the low tap, and around 1450 volts on 
the high tap. If we use the low voltage, 
866 Jr.'s may be used. 

Filter Details 

The filter consists of a single heavy -duty 
choke and a single 2 mf. 2000 volt oil -filled 
condenser. While this is not what one might 
call a streamlined filter, it provides just 
enough filtering action to give us a pure 
D.C. carrier which is all we need, even for 
phone operation. This filter condenser is 
not visible in the photo but is mounted 
under the chassis. There was not sufficient 
space above the chassis for a condenser, so 
we selected the flat type condenser and fas- 
tened it to the side of the chassis on the 

under side. While we're on the subject of 
the under side of the chassis, we might men- 
tion that the other parts mounted there are 
by -pass condensers and the bleeder. 

According to the manufacturer of the 
808, we should have slightly over 20 watts 
of excitation in order to obtain maximum 
efficiency. It is always a good rule to have 
available at least 50% more excitation in 
order to permit good regulation in the 
driver stage. Our suggestion is a 40 or 50 
watt driver unit. A single 807 of the newer 
type will do the job nicely if proper pre- 
cautions are taken in the design of the 
circuit. We have successfully used this 
arrangement in a phone transmitter on the 
20 meter band. 

With approximately 1250 volts on the 
plates of the tubes at 250 ma., the output 
was just 250 watts. The output can be 
raised slightly by increasing the plate vol- 
tage to 1500. However, the recommended 
voltage for phone operation is 1250. 

The D.C. grid current depends partly on 
the type of plate load ; between 50 and 65 
ma. for the 2 tubes is a normal value. 

(Continued on page 42) 

Diagram of the 250 watt amplifier, using 2 -808's in push -pull. A simple yet very effective 
power -supply is also shown. 
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Step Into a Good 
PAYING JOB 
;n RADIO 
I Can Train You 
AT HOME 

to make 
$35.00 to $75.00 

Per Week 

I'LL PROVE I 
I Actually Set You Up For A 

Profitable Business 
Here's the greatest opportunity you've ever had to 

enter the fast moving Radio industry. Tremendous money 
making possibilities exist for properly trained men. If 
you are an ambitious fellow, I can train you for a good 

paying full time or part time 
job . . . with a big future ahead. 
My training is distinctly new and 
different. It not only teaches all 
phases of Radio .. .. it equips 
you fully for an actual start in 
your own Radio business. 

Professional Outfit Given 
Positively the finest equipment 

offered with any Radio Course is 
available to every Sprayberry stu- 
dent. Consists of All -wave, All - 
Purpose Analyzer, Rider Manuals 
(7,076 pages), Tool Bit, Electric 
Eye Outfit, Experimental Appar- 
atus. 
No Experience Needed 

Earn While You Learn 
Sprayberry lessons are In- 

tensely interesting and essy 
to understand . thoroughly cover all branches and phases 
of Radio. Right at the be- ginning of your training. I show you how to get profit- 
able spare time Radio servies 
work. Moreover, I show you 
how to do these jobs efficient 
ly. Thus you gain real prac tical experience and add easy 
cash to Your bank account 
while you re learning. 

Please say you saw it in SHORT WAVE & TELEVISION 

tfry 
Don't "Wish" For 

More Money 
Train For It Now! 
Wouldn't you like to 

be your own Boss . . 

with a regular cash in- 
come? Why envy those 
fellows who have good 
paying jobs . . who 
are building toward fu- 
ture security? They are 
no smarter than you. All 
that it takes is initiative. 

Iron -Clad Money 
Back Agreement 

You must be satisfied 
that my Course is exactly 
as represented . . . or it 
will cost you nothing. 
Why not cash in now on 
the spare time or full 
time jobs waiting for 
properly trained men? 
Hundreds of fellows have 
made good. I cannot urge 
you too strongly to get 
started immediately in 
Radio. 

THESE FELLOWS Made 
Good ... So Can Toul 
Cleared 5150 In Spare Time 
"Since enrolling I have 

cleared a net profit of 
more than $150 In spare 
time alone . . . And I am 
not one -half trough the 
course yet. Honestly, I 
cannot understand how 
you can give so much 
'dope' forgo little money. 
A. H. Lanole, Northbridge. 
Mass. 

Earns $25 Monthly Soars Tins "I am now doing spare 
time service work as s result of your training. Make around $25 per 
month installing a u t o 
Radio receivers. George 
Herrington, B. C.. Can. 
ada. 

Mahoney Oats lob With Sears 
"I found that after 

three months of study f 
avas able to service sets 
In a much more profes- 
sional manner. Business 
certainly showed an in- 
crease. I recently received 
an offer from Sears Roe- 
buck which I could not 
have accepted without 
having had your train- 
ing." Joseph Mahoney, 
Rhode Island. 

SPECIAL SERVICEMAN'S COURSE 
. . . Of an advanced nature for men already In Radio 

work. Explains newest methods, circuits 
and short cuts. Terms low as $3.00 
per month. 

GET THE FACTS 

Sprayberry Academy of Radio, 
F. L. Sprayberry, Pres., 
145 -E University Place, N. W., 
Washington, D. C. 

Dear Sir: 
Please send me free 

Radio." 
copy of "More Money In 

Name Age 

Address 

City State 
Mail in envelope or paste coupon' on postcard. 
If interested in Service Course only, check here ( ). 
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What's New in S -W Apparatus 

Above -The new Sargent model 50 marine type receiver. It is of rugged construction and covers the remarkable range of 13 -550 and 
750 -2000 meters. (No. 713 ) 

THIS receiver is a very interesting new type brought out 
by Sargent and has the remarkable tuning range of 13 -550 meters and 750 -2000 meters. This receiver is truly universal and will find many friends, especially among those who go in for yachting and motor- boating. 

The receiving range is adequate to provide daily contact with Europe, the Americas and the Orient from any sea location in the world, say its sponsors. The short -wave section of the set is especially designed to provide highest efficiency on the 17, 19, 25, 31 and 49 meter S - \V broadcast bands. Four of the six wave 

New 12-Tube Com- 
munications Receiver 

THE accompanying photographs show one of the latest com- munication receivers, known as the model 450. It has a fre- quency range from 540 kc. to 65 mc. and provides continuous coverage in six hands. The set provides eight watts of undistorted power output ; its sensitivity is one microvolt or less on all bands, except the 5 -meter band, which is about 10 microvolts for 100 milliwatt output. 
Among the special features we find that a dual channel LF. unit is employed, providing 1560 kc. for the 5 and 10 meter bands and 465 kc. iron -core stages for the other bands. With the same 

Names 

38 

and addresses of manufacturers of apparatus 

Universal Marine Type 

8 -Tube Receiver 
Tunes 13 -550 and 
750 -2000 Meters 

bands have been devoted to this purpose. As a result the sen- sitivity is correspondingly increased on the bands mentioned. Un- usually high efficiency is found on the long wave band of 750 -2000 meters, with a high degree of selectivity: The receiver noise level is kept very low by careful construction, design and complete shielding. The design engineers have eliminated tube hiss by using properly balanced amplification stages. 
A new type of A.C. -D.C. operation has been provided ; for A.Ç. operation the set is built to include regular A.C. equipment, a power transformer, rectifier, etc. By flipping a, simple toggle - switch the set may be changed instantly from A.C. to D.C. opera- tion, and with the hook -up provided in this set greater D.C. operating efficiency is claimed as there is no rectifier tube through' which the D.C. has to pass. 
The model 50 receiver -as this set is known, consists of one stage of tuned R.F., detector- oscillator ; 2 stages of I.F.; diode detector ; pentode first audio stage and push -pull 43 output. A 6E5 tuning indicator "eye" is used and an 80 rectifier is also 

(Continued on page 53) 

Above -Front view of the 12 -tube receiver. Left -Top view, showing 
well arranged and highly efficient layout. (No. 714) 

switching knob, the I.F. has two other settings, one for broad 
tuning and one for sharp tuning. The R.F. coils are built into the 
band- switch very compactly and thus eliminate secondary 'leads. 
The oscillator and R.F. circuits use air -tuned condensers. For the 
5 -meter hand a special terminal is provided for the use of a separate antenna. All the bands except that for 5- meters have 
an R.F. stage. 

Electric band -spread is furnished with a separate three -gang 
condenser and a calibrated R meter for measuring the signal 
strength is a valuable feature found in this receiver. The set is of 
reasonable size, measuring approximately 21" long by 11" deep 
by 10 /" high and its weight, with loudspeaker, is 50 lbs. The 
separate permanent- magnet type speaker cabinet measures 11" 
wide, 6" deep and 10" high. 

One Outstanding feature of this handsome appearing receiver 
,(Continued on page 54) 

request; mention No. of article. 
furnished upon receipt of postcard 
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ULTRA MODEL lAi 
PRECLSION SIGNAL GENERATOR 

"that has everything to do it all" 
* Wide range 100 K.C. to 66 M.C. (3000 to 4.5 meters) 
* Direct reading dial accurately calibrated for entire range 
* Accuracy of calibration % of 1% on I.F. and broadcast 

bands, 1% on short wave bands 
* High ratio vernier dial drive with hair splitting pointer 
* Separate outputs for both R.F. and audio 
* Attenuatkor for both R.F. and audio channels 
* Modulated or unmodulated R.F. 
* Pure sine wave audio output 
* Due to pure wave form of both R.F. and audio outputs 

unit may be used in conjunction with an oscillograph 
* Condenser testing by pitch method 
* Outstanding appearance. Unit has beautifully etched 

metal panel 
* A.C. and D.C. operation 
* Supplied for 110 volt A.C. and D.C. operation. May be 

supplied for any operating voltage from 110 volts up 
on request at no extra charge 

Model lAl ULTRA PRECISION SIGNAL GENERATOR supplied complete 
cabinet, and operating instructions, as illustrated and described $,L250 with tubes, P 9' 

ULTRA PRECISION INSTRUMENTS CO., Inc. 
123 LIBERTY ST. 
NEW YORK, N. Y. 

A HAM BAND "SIGNAL SHIFTER" 

New "Signal Shifter." (No. 715) 

A NEW variable frequency electron 
coupled exciter unit designed for use 

with amateur transmitters enables the op- 
erator to change the transmission frequency 
from his operating desk. 

This signal shifter is link coupled directly 
to the final stage of a low or medium 
powered transmitter, or to the preceding 
amplifier in a high -power transmitter. Out- 
put is more than sufficient to drive a con- 
ventional power stage such as an RK20, 
802, 807, etc., directly on the operating fre- 
quency without further doubling. 

Five sets of plug -in coils provide for 
operation on 10, 20, 40, 80 and 160 meters. 
The oscillator is a high C electron coupled 
arrangement fed into a dual buffer stage. 
A crystal is not used but frequency stability 

for May, 1938 

is very good. In operating on any of the 
Ham bands, the operator may change his 
frequency within that band by adjusting 
the vernier tuning dial on the signal shifter 
without retuning the main transmitter and 
without a great amount of loss in efficiency. 
The unit employs a 6F6, a 6L6 and an 80 

tube. 
This article has been prepared from data sup- 

plied by the courtesy of the Meissner Mfg. Co. 

NEW AMATEUR TUBES 

FOUR new RK tubes are now available 
to amateurs. All of them are low cost 

triodes, employing heavy thoriated fila- 
ments. 

The RK11 is a triode power amplifier 
for use as a power amplifier oscillator or 
frequency multiplier. It has a mu of 20. 

The RK12 is a zero bias modulator tube 
capable of delivering 100 watts with very 
low distortion in class B push -pull. This 
tube is particularly suited to buffer ampli- 
fier applications. The RK11 and RK12 
have power outputs of 55 watts each. 

The RK51 is a triode power amplifier 
oscillator or frequency multiplier with an 
output of 170 watts and a mu of 20. This 
tube has a carbon plate and an Isolantite 
base. The RK52 is a high mu zero bias 
triode with a low idling current. It may 
be used as a power amplifier modulator 
or frequency multiplier. The power output 
is 135 watts. This tube also has a carbon 
plate and Isolantite base. 

All of these tubes are particularly suited 
to R.F. applications. (No. 697.) 

This article luis been prepared from data sup- 
plied by courtesy of the Raytheon P.roduction Co. 

LINE NOISE ELIMINATORS 
FIVE plug -in devices are now available 
for attachment to the line -cord of all - 

wavé receivers for reducing interference 
coming in through the light lines. A sixth 
unit is available in a rectangular case and 
provided with an attachment plug, a re- 
ceptacle and a grounding post for use where 
interference is exceptionally severe. The 
units consist of a combination of inductance 
and capacity. (No. 706.) 

This article has been prepared from data 'sup- 
plied by courtesy of the Aerovox Corp. 
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The BIGGEST Sensation of the Year! 27 Instruments in One! 
The Allmeter, below, a 1,000 -ohms- per -volt d'Arsonval in- strument, instead of being just a volt -ohm- ammeter, is such an instrument plus a.c. readings for voltages and cur- rents, also accurately measuring very low resistance, from below one ohm, also high resistance, capacity, henries and decibels, comprising 27 instruments in one. For a.c. -d.c. use. 

0- 15-150 -750 volts and milliamperes, a.c. and 
d.c. 
-12 to +30 decibels .03 -- 
500 ohms 500 -- 
500,000 ohms PRICE 
-1,000 Henries. 
01 -50 m i d. 090 011 t i n u i t y 

Te,, et 

When You Buy 
SUPERIOR 
TEST EQUIPMENT 

YOU GET 

SUPERIOR 
VALUE! 

GENEMETER 
(above) 

WITH VARIABLE 
AUDIO FREQUENCIES 

I. Direct reading in frequencies 
100 kc.- 22mc., in five bands. 

panel switching. Ultra band byllharmonicse to a1105 mc.. also direct reading. 
2. Direct reading in frequencies, 25- 10,000 cycles, in three bands, fundamentals, 
3. R.F. and F.outputsrindependentlyt obtainable alone. or with A.F. (any frequency) modulating R.F. 4. Output meter. PRICE a. R.F. attenuation 

7. Alain dial protracted on 74" diameter, precision pointer 4 -to -1 vernier planetary drive. 1 440 8. .U1 services on 911 -130 volts a.c. or d.c 

6. Condenser and other leakages to 100 megohms. 

SUPERIOR INSTRUMENT COMPANY 
Dept. SW -S NEW YORK, N. Y. 

136 LIBERTY STREET 

SNó qvE 
DATA BOOK 

COMPLETE COIL DATA rim CIRCUITS 

FOR ALL TYPES 
OF RECEIVERS 

AM) TRRIISmITTERS 
Price 25 l rots 

RADIO PUBLICATIONS 

J13è , and ONLY 
SHORT WAVE COIL DATA BOOK Every experimenter knows that the difference between a good and a poor radio set is usually found in the construction of short- wave coils. Coil winding information is vitally important and in the new coil book all dope" appears. There's illustrations Which sit e instructions on how to wind coils, dimensions, sizes of curves and how to plot them. Every experimenter needs ibis book -it also contains complete data on all types of re- ..eiving coils, together with many suitable circuits using these Foils. Also complete data on various types of transmitting roils with many transmitting circuits such as exciters and amplifiers using the various coils described. 

FOR 
TRAfi9MITTERS 

Contents Briefly Outlined S -W Tuning Inductance Charts Coil Data for T. R. F. Re- ceivers One Tube Oscillodyne Two Tube Bandsp reader *,r,C er Mono -Coil 2 -Tube Old Reliable 2 -Tube Globe Winding Coils -10 -500 Meters Doerle 3- Tube "Signal Gripper" Electrified 3 -Tube Bandspreader for the Ham General Coverage Coils on Ribbed Forms * Coil Data for Superhet or S -W Converter Ultra S -W Coils Switch Coils for S -W Superhets Experimental Coils * S -W Antenna Tuner s Most Popular S -W Tuning Circuits * Self -Supporting Transmitting Circuits Employing Coils Described All Band Antenna Tuner for Transmitting * Plug -in Coils for Exciters Frequency -Wavelength Con- version Chart. 

PRICE 25c PREPAID 
For a copy of this handy book, send 25c in U.S. Coin or stamps to 
RADIO PUBLICATIONS 

97 HUDSON STREET NEW YORK, N. Y. 

SENSATIONAL $1 TUBE SALE 
OF Nationally Advertised Brands of High Gra eDTRIPE TESTED RADIO TUBES By popular request we are repeating our famous One Dollar Tube Sale at prices that have startled the entire radio industry. These tubes are the products of many of the nationally known manufacturers, who will not permit us to use their names. All prices and quantities subject to change without notice, subject to prior sale while the quantities last. The figure following the number indicates the quantities of tubes that will be given for One Dollar. No Order for less than One Dollar's worth of tubes will be accepted. Sufficient postage and insurance should be allowed for extra packing material for proper pro- tection. Every tube will be tested before packing for shipment. Only two items may be split or divided. provided that the quantities are equal. No other as- sortment will be allowed. 

-3 6F7 200A -4 37 -3 1F7G -2 201A -5 38 -4 80 -4 210 -2 1G5G -2 2A3 -3 39.44 -3 81 -3 6F6G -2 1H4G -2 
2A5 -3 40 

3 82 -4 6H6G -2 1H6G -2 
2A7 -5 42 -3 83 -4 6J7G -2 1J5G -2 
2B7 -3 -5 83V -2 6P7G -2 SU4G 
5Z3 -3 43 -_3 84 -4 5Z4 -2 SV4G -2 85 -5 6Z4 12Z3 -3 46 -6 89 -5 1C7G -2 684G -2 

2 22 -4 47 _2 182 -3 608G -2 688G -2 864 -4 183 -3 6J5G -2 6C8G -2 
2526G -2 50 -3 485 -44 6K7G-2 6K6G -2 
25A6G -2 53 -2 V99 -5 6Q7G-2 6K7G -2 
2516G -2 55 -5 X99 -3 6R7G -2 6L5G -2 26 -6 56 -6 112A -6 6X50-2 617G 27 -12 57 -5 6A7 -4 SY3G -2 6N6G -2 30 -4 58 -3 6A8G -2 5Y4G -2 6N7G -2 31 -4 59 -.4 6B7 -3 105G -2 677 -6Q6 -2 32 -3 71A -8 6C5G -2 107G -2 6U7G -2 33 -3 75 -3 6C6 -3 1E5G -2 6V6G -2 34 -3 76 -3 606 -3 1E7G -2 6V7G -2 35 -4 77 -3 6E5 -2 1F40 -2 6W50 -2 36 -3 78 -3 6G5 -2 1F5G -2 6Y7G -2 Send for our new money saving catalogue. Containing over 1000 red hot rad radio items at bargain prices. UNITED RADIO CO., Dept. S, Newark, N. J. 
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List Price 

NEW B9 CRYSTAL 

MICROPHONE 
A small, lightweight, crystal mi- crophone, with good response and high output. It is semi- directional 
and notably free from feedback. This unit has a wide range of ap- plications, enhanced by the avail- able accessories. The B9 is sin- gular in that it is equipped with 
a plug at the microphone, thus 
operation. Chromeafinish 

replacement simple 

$22.50 

with plug and 8' cable. Standard L J Sß-27 fitting. 
Request Catalog No. 27 for Complete 
All crystal microphones licensed under pat- ents of The Brush Development Co. 
American Microphone Co., Inc., Los Angeles, Calif. 

"111.4" serves the trade with every need in radio -complete 100.page catalog of r flonally known radio receivers, public ad- dress, parts. supplies and equipment. Or- ders shipped same day received. 

COMPLETE CATALOG AVAILABLE 

BURSTEIN- APPLEBEE CO ST. 
, KANSAS CITY, M. 

Please say you saw it in SHORT WAVE & TELEVISION 

COMPACT VELOCITY MICROPHONE 
A NEW velocity 
mike of compact 

size has a head size 
of only 1%" x 23/" 
x 1h1r. Although it 
weighs but 1 lb. it is 
complete with an out- 
put transformer, cable 
connecter and switch. 
The case is of molded 
rubber trimmed with 
chrome. It may be 
used as a hand mike 
as well as for stand 
mounting. The output 
is -70 db. into an open 
line. Frequency 

. re- 
sponse is ±2 db. from 
60 to 7500 cycles. 

The mike is avail- 
able in high or low 
impedance with 25 ft. of cable. (No. 711.) 

This article has been prepared from data sup- plied by the courtesy of the Amperite Company. 

A NEW RESISTANCE INDICATOR 
A DIRECT-READING resistance ana- lyzer and indicator has many uses. A direct reading calibrated dial covers the range from 0-1 megohm. Some of the item's many uses are : resistance or volume control analyzer; for the measurement of 

resistance values by substitution ; deter- mination of the proper control or resistance value for best results in any circuit; cali- brated gain -control attenuator. The instru- ment is supplied with test leads and three fuses. (No. 703.) 
This article has been prepared from data sup- plied by the courtesy of the I.R.C. 

POLICE BAND ADAPTER 
A NEW police band converter for use with auto radios employs a preset tuning condenser which may be adjusted in the range from 1500 -2500 kc. Two metal tubes are used in the converter, a pentagrid con- verter and a pentode. The pentode provides 

a stage of preselection ahead of the mixer. The output I.F. of the converter is variable from 600 -700 kc. (No. 710.) 
This data has been supplied by the courtesy of the ABC Radio Laboratories, 

SHORT WAVE & TELEVISION 
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ULTRA DUPLEX 6 TUBE MOBILE OR A. C. 
23/2 to 5 Meters (56 to 120 M.C.) 

This unit uses six of the latest 6 volt tubes in a 
circuit which may be operated from a 6 volt auto- 
mobile battery or by substituting power supplies 
from 110 volts A.C. Receiver uses 1 -6J5G as a super - 
regenerative detector, 1- 6C5-lst A.F. stage, 1 -6F6 out- 
put stage. Transmitter consists of 1 -6E6 oscillator, 
1 -6C5 speech amplifier, 1 -6L6 class A modulator. Power 
output of transmitter is 10 watts 100% plate modu- 
lator. Separate antennas are used for peak efficiency 
of both units regardless of frequency settings. Change- 
over from 6 volt to A.C. operation is extremely simple. 
All that is necessary is to remove the built in gene - 
motor and insert the A.C. power supply. 
Supplied complete with all coils including coil for 

10 meter reception. 

6J5G-. 6C5 - 6Fß -6E6- 
6C5-6L6 
Built in 350 volt 150 mil 
filtered genemotor 
Built in dynamic speaker 
10 watts power output 
100% platd modulation 
Absolutely independent re- 
ceiver and transmitter 
Negligible receiver radia- 
tion 
Automatic phone jack 

Ultra 6 tube Duplex complete 
with built In dynamic speaker, 
and A.C. power 
supply, wired and $28,90 tested, with cab- 
inet, less tubes. 
mike and antenna 
Ultra Duplex complete with 
built in dynamic speaker. and 
150 mil genemotor, wired 

and tested, with cabinet. less 
tubes. mike and 
antenna ..... ..$38.45 
Set of 6 Sylvania tubes - 5.35 
American SB hand mike 2.95. 
Adjustable 8 ft. antenna 1.60 

Ultra 4A -4 -Tube A. C. Operated Transceiver 
.2'2 to 5 
Meters 

In the design of 
the Ultra 4A 
A.C. operated 
transceiver, every 
tradition of ra- 
dio value has 
been - incorpora- 
ted. Built-in d y- 
namic speaker, 
self contained 
power supply. 
Class A 100% 
modulation are 
only a few of 
the outstanding 
features of this 
"Ultra 111gh Fre- 
quency,'' 

ry,neproduct. 
metal tubes are o e i o, ( ii n's: HPIi, C IIISM A n,odulalo, 
Power amplifier. (1(5 high rain c,11 amplifier-1st A. 
amplifier. 554 rectifier. aAn. oscillator- detector, The U11, 
AA is completely filtered :n both B.F. and A.F. Lev\'i 
Automatic phone lack silences speaker. Tuning range 21/2 1 

is meters with 5 watts output. Supplied complete with al 
coils, Including coil for 10 motor reception. 

Complete kit of parts Including all cod C 
leas cabinet. tubes, microphone. uno l,..1 s' . 
Wired and tested $ 1 O0 
Black wrinkle finished cabinet 2.50 
Sylvania GAO. 6C5, nro. 5Z4 matched set of 

4 tubes -t -o, 

American SB Hand Mike - 

SENSATIONAL ULTRA A. C. + D. C. 2 -TUBE TRANS -RECEIVER 2 i a to 4000 Meters 
FEATURES TRULY A SENSATION 

Uses the new 615G super triode tube which is the 
equivalent of acorn types 

Never before was a unit of this type available at 
any price. This compact and self -contained unit 
will receive from 2% to 4000 meters with a high 
degree of excellence. Will receive foreign sta- 
tions, amateurs, police calls, broadcast, press, air- 
plane and weather 'reports, time signals, and all 
ultra high frequency stations. As a 21í(a and 5 

meter transmitter surprising results will be ob- 
tained when calling friends from afar. 

Transmits from 21/2 to 5 
meters 
Receives from 21/2 to 
4000 meters (12 bands) 
Separate electrical and 

mechanical bandspread 
Loud speaker volume 

Automatic super- regenera- 
tion, 21/2 to 15 meters 
House to house com- 
munication 
Plate modulation 
Built-in A.C. & O.C 
power supply (any cycle) 

Complete kit unwired less 
microphone 

Cabinet ......... S .95 
Matched set of tubes 

(12A7 -6J5G) .. 1.65 
Wired and tested.. 2.00 
Set of 4 coils (21/2 

to 15 meters). . .30 

tubes, coil, cabinet, $7.15 
Set of 4 coils (15 

Set oof 50 coils ( 00 

95 

to 4000 meten). 1.75 
American 58 Hand - 

mike . 2.95 
5,, Magnetic Speaker 1.25 

SPECIAL HEAVY DUTY POWER SUPPLY -OUTSTANDING FEATURES 
6.3 volts at 6 amps. 

400 volts D.C. at 250 mils. 

Encased in handsome black crackle metal finish 
cabinet . 123/4 "x7r /e "x33" overall dimensions. 

Tapped extremely heavy duty power transformer 
allows operation on any line voltage from 95 to 
250 volts, 25 or 60 cycles. 
Ideal for medium powered transmitter or P.P. 
6L6 amplifier or modulator. 

ULTRA HIGH FREQUENCY PRODUCTS CO., NeworkÑS 

Complete, wired 
and tested with 
Sylvania 523 rec- 
tifier tube and 
cabinet 

Act now as quantity is limited 

$4.95 

OTHER DX 
VP2LO, 6.38 mc., St. Kitts, B. W. I., 

verifies very promptly, and in a letter re- 
ceived from the station engineer, gives fol- 
lowing data: VP2LO is testing each day 
from 4 -4:45 p.m., E.S.T., and using 100 
watts during test. Full power is 500 watts. 

QSL cards are now being printed, and 
will soon be sent to all reporting VP2LO. 
The engineer adds that VP2LO is the first 
transmitter of the newly inaugurated 
Caribbean Broadcasting Service. 

VP2LO's QRA: ICA Radio Sales & 

Service, P. O. Box 88, St. Kitts, B. W. I. 
RADIO TANANARIVE, 10.95 mc., in 

Madagascar, reported at noon, during Feb., 
by G. C. Gallagher, W6. F.B. OM! 

HAM STARDUST 

Regarding our Special program from 
CN8AJ on 20 and 40 meters, we wonder 
how many DXers tried for CN8AJ ? All 
those who did were no doubt astounded by 
the terrific signal "OM" Rene poured into 
the U.S.A., especially on 40 meters ! We 
have heard some good DX on 40 meters, 
but never have we heard anything like the 
signal ` CN8AJ put into New York, and 
most likely, the whole U.S.A.!! R99++ 
would be only a fair rating, as when we 
heard Rene, and then our former Brook- 
lyn resident, and friend, Jack Bohana 
speaking, the signal actually hurt our ears 
to listen to, ' and with no fading whatever 
on 40, was about the most perfect "sig." 
we've ever heard from Africa on 40 meter 
phone!! 

We wish to, add that we certainly did 
get a thrill to hear Jack announcing our 
name over the air, all the way from 
Morocco, and Jack adds in a letter just 

for May, 1938 

Let's Listen In with 
Joe Miller 

(Continued from page 23) 

received that English DXers reported 
CN8AJ's signals were well received. 

On 20 meters, CN8AJ hit R9 peaks, but 
faded badly in surges, conditions not being 
very good for 20 meters from Africa, at 
1 a.m., but altogether, the special was a 
grand success, and enabled many to "log" 
their first 40 meter African phone. 

` \' David Styles, 2, reports a FB catch 
in J2NS, Japan, which OM Dave heard at 
12:37 a.m. on 14290, while J2NS was in 
QSO with VESOT, Vancouver. An ace, 
OM, congrats! 

AFRICA 
CN8AH, 14100; CN8AM, 14100, also 

14075; CN8AV, 14105; CN8MN. 14110; 
CN8MU, 14105, in Morocco, heard after- 
noons, 2:30 -5 p.m. 

ZS6AJ, 14100; ZS3F, 14310; ZS6EF, 
14385; ZS5M, 14015; ZUSZ, 14120; ZU5M, 
14110; ZS6S, 14120; ZS6AA, 14350; 
ZS6AJ, 14070; ZS2X, 14050; ZS5CA, 
14115, all in South Africa heard during 
Feb. 

OQ5AA, 14080, Belgian Congo, 11 -12 
p.m.; SU1RD, 14340; SU1RK, 14045, in 
Egypt. 1RD at midnight; 1RK at 4:15 p.m. 

In Europe, reception was very good for 
a week or two during Feb., from 1-3:30 
a.m. on 20 meters, the following being 
heard during 2 nights. ES5D, 14060, 
Esthonia, R9 solid ; LA2G, 14100, LA8C, 
14130, Norway ;. HB9BL, 14500, Switzer- 
land ; ON4AJ, 14140, Belgium ; SM7YA, 
14040, Sweden. 

Ralph Gozen also submits, besides these 

reported, I1 IY, 14330, Italy ; HB9CL, 
14040; HB9AY, 14120, Switzerland, in the 
early a.m.'s. Ralph also heard HB9BL, 
14500, 7 p.m., HB9BG, 14120, 6 p.m. In 
Africa, Ralph ran into CN8MIT, 14070; 
CN8MU, 14100, in early a.m.'s, and 
CN8MI, 14100, CN8MA, 14100, afternoons. 

Murray Buitekant, W2, reports ES5D, 
ZS5MI, CN8AU, 14020. FB! 

VP1DM, 14120, British Honduras, heard 
at 1 :20 a.m. and, as ZIK2 probably won't 
QSL, as reported, we will depend upon 
verifying British Honduras through 
VP1DM. Ralph Gozen already reports 
QSL, a rather plain one. but it counts! 

Mario Bruscia, W2, reports LA1F, 
SM7YA, ES5D and PAOMQ. 

By the way, you fellows who don't tune 
for G's, did you know that G6IA and 
G8MF are two separate countries, apart 
from the British Isles? Yes, indeed! G6IA 
is located on the Isle of Man, in English 
waters, as is G8MF, located in the Channel 
Islands. Both islands are a part of Great 
Britain, but the I.D.A., and QST say they 
are new countries, so they are ! Both are 
frequently heard on 20, and G6IA recently 
heard on 10 at 9 a.m. 

As we write this, at 2 a.m. we decided 
to try for VR6A, and sat down to the 
dials of the FB Super Skvrider, and in 
10 minutes had located, and obtained a 
good "log" on VR6A ! Just like that, hi! 
So we add a new country to our long list! 

Aside from Gs, Fs, etc., we have heard 
ZS6T, 28200, ZS6S, 28200, So. Africa, 
CN8MA, 28200, CN8AV, 28200, Morocco. 

Ralph Gozen reports ES5D on 28050, 
and IHIT, 28000, 8 -10 a.m. 

The Africans heard were on later, near 
noon, E.S.T., though CN8AV was heard 
also at 9 a.m. 
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TECO TEST EQUIPMENT Sold with a GUARANTEE 
10 DAYS , 

FREE TRIAL 
You can buy TECO instruments direct from the factory 
on a 10 -Day Free Trial. If the instrument you buy does not meet your specific needs you may return it to. us for full credit on any other TECO equipment which we make! Buy TECO and SAVE the difference! 

NEW TECO TUBE TESTER 
Model T -10 

A genuine achieve- 
ment! For accurate 
and rapid work. Has 
d'Arsonval m o v i n g 
soil meter. Tests all 
t) pes of receiving 
tubes. For use on 
I10v., 60 cycle AC. 

Features 
Tests all 4, 5. 6, 

7. 71. and octal base 
rubes. Tests by 
the well established 
emission method for tube quality, directly 
on the' Good ? Bad 
scale of the meter. . Affords separate 
neon test for leakage 
and shorts between elmts. ices Performed sitb :, a aurols at maximum mmy tests not requiring all controls. Rugged, leatherette carry- mg case with removable hinged cover and handle attractive etched metal panel. Works on 00-120 volts, 60 cycle AC. Supplied with lnstructh,ns and refer- ence table covering all tubes which 1s you will commonly encounter in sere 

75 icing Size 1118 x U1/2 x 511 ̂ . { shpt{. wtg. 11 lbs. 
Net price 

TECO POCK -O -METER 
AC and DC 

A new pocket size 
volt - ohm - milliam- 
meter that includes 
AC measurements 
and is the lowest 
priced. full- service 
instrument ever of- 
fered! Has 3^ d'- 
Arsonval movement 
0 -1 milliammeter. 
Comes with etched 
panel. 

SPECIFICATIONS 
", Dl` ranges: 0/ 
1.5/15/25/75/5011 
softs. 

AC ranges: 0/15/40/73/200/1200 colts. 
t D(' current ranges: 0/1/l0/100/500 M.a resistance ranges: 0/500/500,000 ohms (lms ohms read to 1 ohm.) 
I'ock -O -Meter supplied complete n1th Iratturles. test leads and tn- a structlons. Size 61/2x3'. x2% ^: shim. 's. Our net price 

TEST EQUIPMENT CO. of America 
I 139 CEDAR STREET ; Dept. SW -538 NEW YORK, N. Y. 

Elgin V 15 -550 Meter 5 -Tube Receiver 

Entirely new in design. Operates 
from 110 volts A.C. or D.C. Fea- 
tures: Five Tubes . Dynamic 
Speaker ... 4 Band Switch Coil ... 
Band Spread Tuning ... Beam Pow - 
er Output. 
A receiver that any "ham" or ex- 
perimenter will be proud to own. 
Pulls in signals from all parts of 
the world with ease. 
Elgin AR6 Complete with 6 $17 25 tubes, ready for operation J 
TRY -MO RADIO CO., Inc. 

85 -S Cortlandt St., N. Y. C. N. Y. 

ALL NEW TUBES THE 

TRANSMITTING 
RADIO AMATEUR 
RCA - RAYTHEON 
TAYLOR-El MAC 
ALL TYPES IN STOCK 
FOR RUSH SHIPMENT 

t CARDI 
963 LIBERTY AVE. 30 TWELFTH ST. 
PITTSBURGH, PA. WHEELING. W. VA. -NNIN Established 1914 

A SMALL BUSINESS 
of YOUR OWN 

Men and stamen don't !caste your life slaving for others. 
(:et a copy of a SMALL BUSINESS OF YOUR OWN by 
w. A. Brooks. s 150 page book containing 1000 practical 
plans on how to start a profitable business In spare time 
without capital investment. Send S1 for this gold mine of 
praeurai Information. Money back guaranteed. Dept. SW. 
UNIVERSITY PRESS. 305 E. 45th St.. N. Y. C. s 
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BOOK REVIEW 
MATHEMATICAL TABLES -Fifth Edition, compiled 
by Charles D. Hodgman, M.S. Stiff leatherette 
covers; size 5y2" x 8 "; 312 pages, published by 
The Chemical Rubber Publishing Co., Cleveland, 
Ohio. 

Every reader irterested in electrical or mechar ,. 

design or mathematical studies in general, 
find this book of tables extremely valuable. 7, c, 
are printed in large, clear, readable type on goo(' 
quality paper. The useful tables of anti -logarithms, 
five place logarithms, a -d logs of trigonometric 
functions are given. These tables are followed b. 
those giving natural trigorometric functions, nat- 
ural logarithms, hyperbolic functions, squares, 
cubes and roots. Later we find tables of factors 
and primes, an elaborate set of interest tables 
and commutation columns. 

The closing sections of the boot deal ..its, t + 
calculus, with numerous examples of d'Here 
formulas; then comes a section cn a'geb'a and 
the mathematics of statistics. 

AIR -COOLED TRANSMITTING TUBES -Technical 
Manual TT3, published by the RCA Mfg. Co., Harri- 
son, N. J. 

Every licensed amateur and embryo amateur who 
is thinking of building a transmitter and getting 
started in the Ham game, should have a copy of 
this valuable book on transmitting tubes. 

How transmitting tubes operate and why differ- 
ent types of tubes are necessary, is explained in 
this booklet which contains pictures and technical 
data on all of the RCA air -cooled transmitting 
tubes, including hints on their installation and 
application. The book contains a considerable num- 
ber of useful formulas and also has a section 
describing the different types of amplifiers; how 
to neutralize tubes; interstage coupling; parasitic 
oscillations; calculating the size of condensers and 
coils for tuned circuits; grid bias; how trans- 
mitting tubes are rated and why; table showing 
tube ratings versus operating frequency. 

Twenty -two diagrams.,, covering all types of 
oscillators, amplifiers, and modulators are given, 
with values of all the condensers and resistors in 
the circuits. 

A New Transmitter Guide 
AN unusually well edited book illustrating 
and describing a wide range of transmitters 

has just been issued by Thordarspn. 
The book consists of 48 pages, 8'/z x II", 

printed on heavy coated paper. There are 95 

photos illustrating Transmitters, Power Ampli- 
fiers, Buffers, Exciter Units, Modulators, Power 
Supplies; also 15 working diagrams with parts 
lists, coil data and other technical information. 

Large size graphs with complete data on 
"Determination of Correct Driver Transformer 
Ratio" and "Multi -Match Modulation Trans- 
former Ratios" will be found instructive. 

This book was prepared by six engineers, 
all of them licensed Hams. The following size 
transmitters are described in complete dia- 
grams. 100, ISO, 250, 400, 500, 600, and 1,000 
watt units. A 5 and 10 meter transmitter is 
also described. A great deal of technical 
data is included, covering class A and B cal- 
culations, bias supply circuits, and many other 
subjects of interest to every Ham or anyone 
studying to become one. 

This valuable guide will be supplied at the 
nominal cost of fifteen cents prepaid. Ask for 
book No. 107A, Readers' Technical Service 
Department, Short Wave d Television, 99 Hud- 
son St., New York, New York. 

Compact 250 Watt Amplifier For the Ham Station 
t'r.rltilu(t'd 

List of Parts 
NATIONAL 
1 -100 mmf. split stator condenser ("TM tr 
1 -100 mmf. condenser (TMC) 
2 -N -800 neutralizing condensers 
1 -Coil socket (XB5) 
3 -Forms (XR13) 
3 -Plugs (PBS) 
1 -R.F. choke (154 -U) 
4-4 prong sockets 
4 -Large grid clips 
2 -Small grid clips 

TRANSFORMERS* 
1 -7.5 V. 8 A. fil. transformer 
1 -2.5 V. 10 A. fil. transformer 
1 -300 ma. swinging choke 1- 1500 -1250 V. plate transformer 

I.R.C. 
1-- 50,000 ohm 75 W. resistor 
1 -2000 ohm 20 W. resistor 

CORN ELL- DUBILIER 
1 -.001 mf. 1000 V. mica condenser 
1 -2 mf. 2000 V. oil -filled condenser 

R.C.A. 
2 -866 tubes 
2 -808 tubes 

trou, rage 37) 

PAR -METAL 
1 19 x 83.i" panel 
1 2 x 17 x 13" chassis 

Please say you saw it in SHORT WAVE 8 TELEVISION 

TRIPLETT 
1 -300 ma. milliammeter 

'Most radio mail order houses can supply these arms, if properly identified as to title of article, 
issue (month and year) of SHORT WAVE $c TELEVISION. 

Coil Data (Plate) 
80 M. 30 turns No. 12, dia. 234 in. length wind- ing 3% in. 
40 M. 20 turns No. 12, dia. 2y in. length wind- 

ing 3 in. 
20 M. 10 turns No. 12, dia. 2% in. length wind- ing 3% in. 

All link coils for the grid are two turns. Th e links for the plate are of the number of turn 
to provide proper load, if a low impedance antenn feeder -system is used. 

Band 
80 m. 
40 in. 
20 m. 

Grid Coils 
Turns 

40 

Its 

Wire 
No. 18 tinned 
No. 16 tinned 
No. 16 tinned 

Wound full length on XR13 form. 

s 
a 
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World S -W Stations 
(Continued from page 28) 

Mc. Call 

6.050 HPSF COLON, PAN., 49.59 m., Addr. 
Carlton Hotel. Irregular. 

6.045 XETW TAMPICO MEXICO, 49.6 m. Ir- 
regular '7-11 pm. 

6.042 HJIABG BARRANQUILLA, COL., 49.65 m., 
Addr. Emisora Atlantico. II am: 
H pm.; Sun. II am.-8 pm. 

6.040 W4XB MIAMI BEACH, FLA., 49.65 m. 
Off the air temporarily. 

6.040 WIXAL BOSTON, MASS., 49.65 m., Addr. 
University Club. Exc. Sat. 7 -9 pm. 

6.040 YDA TANDJONGPRIOK, JAVA 49.65 
m., Addr. N.I.R.O.M., Batavia, 
10.30 pm. -2 am.; Sat. 7.30 pm.- 
2 am. 

6.033 HP5B PANAMA CITY, PAN., 49.75 m., 
Addr. P. O. Box 910. 12 n. -1 pm., 
7 -1030 pm. 

6.030 VE9CA CALGARY, ALTA, CAN., 49.75 m. 
Thur. 9 am. -I am.; Sun. 12 n.- 
12m. 

6.030 OLR2B PRAGUE, CZECHOSLOVAKIA, 
49.75 m. (See 11.875 mc. 4.40 -5 
pm. Mon., Tues., Thur., Fri. 

6.023 XEUW VERA CRUZ, MEX., 49.82 m., Addr. 
Av. Independencia 98. 8 pm: 
12.30 am. 

6.020 DJC BERLIN, GERMANY, 49.83 m., 
Addr. (See 6.079 mc.) 10.40 am: 
4.30 pm. 

6.018 ZHI SINGAPORE, MALAYA, 49.84 m., 
Addr. Radio Service Co., 2 

Orchard Rd. Mon., Wed. and 
Thurs. 5.40 -8 am., Sat. 10.40 pm.- 
1.10 am. 

6.017 HI3U SANTIAGO DE LOS CABALLEROS 
D. R., 49.85 m. 7.30 -9 am., 12 n.- 
2 pm., 5 -7 pm., 8 -9.30 pm.; Sun. 
12.30 -2, 5-6 pm. 

6.015 PRAO PERNAMBUCO, BRAZIL, 49.84 m., 
Radio Club of Pernambuco, 6 -9 
pm. 

6.010 OLR2A PRAGUE, CZECHOSLOVAKIA. 
49.92 m:, Addr. (See OLR, 11.84 

mc.) 4.40-5 pm. Mon., Tue., 
Thur., Fri. 

6.010 COCO HAVANA, CUBA, 49.92 m., Addr. 
P. O. Box 98. Daily 7.55 am.- 
12 m., Sun. until II pm. 

6.010 9M1 S. S. KANIMBLA, 49.92 m. (Travels 
between Australia and New Zea- 
land). Sun. around 7 am. 

6.010 CJCX SYDNEY, NOVA SCOTIA, 49.92 m. 
Relays CJCB 7 am. -I pm., 4 -8 pm. 

6.007 ZRH ROBERTS HEIGHTS S. AFRICA 
49.94 m., Addr. (See ZRK, 9.606 
mc.) Daily exc. Sun. 10 am. -4 
pm., Sat. till 4.45 pm.; Sun. 8 

am.-I2 n., 12.15-3.15 pm. 

6.005 HPSK COLON, PAN., 49.96 m., Addr. 
Box 33. 7 -9 am., 11.30 am.-1 pm., 
6 -II pm. 

6.005 CFCX MONTREAL CAN. 49.96 m., Can. 
Marconi Co. Relays CFCF 7.45 
am. -I am.; Sun. 9 am. -II.15 pm. 

6.005 VE9DN DRUMMONDVILLE, QUE., CAN., 
49.96 m., Addr. Canadian Mar- 
coni Co. Sat. 11.30 pm. -2 am. 

6.004 RV59 MOSCOW, U.S.S.R., 49.97 m. Ir- 
regular. 3 -6 pm. 

6.002 CXA2 MONTEVIDEO, URUGUAY, 49.98 m. 
Addr. Rio Negro 1631. Relays 
LS2, Radio Prieto, Buenos Aires. 
11.30 em. -11.30 pm. 

SALISBURY, RHODESIA, S. AFRICA, 
50 m. (See 6.147 mc., ZEB.) Also 
Sun. 3.30 -5 am. 

6.000 XEBT MEXICO CITY M,EX., 50 m., 
Addr. P. O. Box 79.44. 8 am. -I 
am. 

6.000 ZEA 

End of Broadcast Band 
6.977 CS2WD LISBON, PORTUGAL, 50.15 m., 

Addr. Rua Capelo 5. 3.30 -6 pm. 

6.975 OAX4P HUANCAYO, PERU, 50.16 m. Le 
Voz del Centro del Peru. 8 pm. 
on. 

5.969 HVJ VATICAN CITY, 50.27 m. 2 -2.15 pm. 
daily; Sun. 5-5.30 am. 

6.940 TG2X GUATEMALA CITY, GUAT., 50.47 
m. 4.6, 9 -II pm.; Sun. 2 -5 am. 

6.940 PJCI CURACAO, DUTCH W. INDIES, 
50.47 m., 6.36 -8.36 pm. 

6.935 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. 

6.913 YV4RP VALENCIA, VEN., 50.71 m. Irreg. 

for May, 1938 

Built for All -Wave Broadcast Reception at Sea 

SARGENT MODEL 50. AC -DC 

PLENTY GOOD ASHORE TOO! 
The unusual precautions that have been observed 
in designing Model 50 for sea service result 
in better reception ashore also. Good shielding. 
good materials, experienced design and rugged 
construction will give better results anywhere. 
This receiver is highly suitable for long and short 
wave listening in any location. at sea or ashore. 
If you are interested in reception from foreign 
countries, and over extremely long distances, 
Model 50 Is your receiver. 

LIFE -TIME FILTER CONDENSER 
No electrolytics used in this set. Lifetime insula- 
tion is used throughout. and the filter condensers 
will last as long as the receiver. A receiver you 
can depend upon in locations where replacement 
parts are not readily available. 

A GOOD PRE -SELECTOR STAGE 
A highly efficient, sharply tuned pre- selector is a astJ s or1a trim- 
mer djument is provided to assure perfect line- 
up at all times. High input efficiency makes pos- 
sible the operation of the 2 -stage I.F. amplifier 
at a low level -below the level of tube hiss. 

Net Price, Complete S127.00 
IMMEDIATE DELIVERY 

TUNES from 13 to 550 and from 750 to 2000 meters, giv- 
ing complete coverage of long, intermediate and short 

wave broadcast. Model 50 is one of the most powerful D.C. 
receivers ever built. Power output, when operated from 110 
volts D.C., equals that of the large home -type A.C. 
receivers. A sharply tuned stage of pre -selection keeps 
down image interference and receiver noise, and increases 
input sensitivity. 
Extremely high efficiency is obtained on all short wave 
broadcast bands. Separate sets of coils are used for the 
13, the 17, 19, 25, and the 31, 48 bands. This enables 
the design of coils having peak efficiency at these points 
and results in reception of programs over unusually long 
distances. Efficiency is also very high on the regular broad- 
cast band and on long waves. 
Both power lines are completely filtered against noise. 
Model 50 is built to communication standards throughout. 
and is a receiver that will stand up for years under vibra- 
tion, humidity and rough handling. Equally good on either 
A.C. or D.C. Should maintain daily contact with Europe, 
the Americas or the Orient from any sea location in the 
world. 

From Ultra Highs to Audio Frequency- 
This is the tuning range of Model 11 -IfA, which 
covers from 9.5 to 20.000 meters without a gap. 
Ten wavebands give high efficiency throughout. 
This receiver has band spread. regeneration, oscil- 
lation, all features desired by the wireless oper- 
ator. Available in 3 tuning ranges. Hundreds in 
use at sea and ashore in all parts of the world. 
Ideal for C.W. reception and amateur work. 

A.C. Prices, Complete 
Model 11 -AA, 9.5 -550 mtrs, net $52.00 
Model 11 -MA, 9.5.3750 mtrs, net $57.00 
Model 11 -UA, 9.5. 20.000 mtrs, net $77.00 
Available also for D.C. and battery operation. 

E. M. SARGENT CO,, 212 9th St., Oakland, Calif. 

Mc. Call 
5.900 Z N B MAFEKING, BRI. BECHUANA- 

LAND S. AFRICA, 50.84 m. Addr. 
The Govt. Engineer, P. O. Box 
106. 6 -7 am. 1 -2.30 pm. 

5.900 TILS SAN JOSE, COSTA RICA, 50.85 m. 
6 -10 pm. 

5.898 YV3RA BARQUISIMETO, VEN., 50.86 m., 
Addr. La Voz de Lara, 12 n. -I 
pm., 6 -10 pm. 

5.892 HH2S PORT -AU- PRINCE, HAITI, 50.89 
m., Addr. P. O. Box A103. 7 -9.45 
pm. 

5.890 JIC TAIHOKU FORMOSA, 50.9 m. 
Works Tokio 6 -9 am. 

5.885 HI9B SANTIAGO, D. R., 50.95 m. Irreg- 
ular 6 -11 pm. 

5.875 HRN TEGUCIGALPA, HONDURAS, 51.06 
m. 1.15 -2.16, 8.30 -10 pm.; Sun 
3.30 -5.30, 8.30 -9.30 pm. 

5.855 HIIJ SAN PEDRO DE MACORIS, D. R., 
51.25 m., Addr. Box 204. 12 n.- 
2 pm., 6.30 -9 pm. 

5.853 WOB LAWRENCEVILLE, N. J., 51.26 m., 
Addr. A.T. &T. Co. Works Ber- 
muda nights. 

5.845 YVIRB MARACAIBO, VEN., 51.3 m., 
Addr. Apartado 214. 8.45 -9.45 
am., 11.15 am. -12.15 pm., 4.45- 

'9.45 pm.; Sun. 11.45 am. -12.45 
pm. 

5.830 TDD SHINKYO, MANCHUKUO, 51.46 
m. Works Tokio 6 -9 am. 

5.825 TIGPH SAN JOSE COSTA RICA, 51.5 m., 
Addr. Alma Tice, Apartado 800. 
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. 

5.800 YV5RC CARACAS, VEN., 51.72 m., Addr. 
Radio Caracas. Sun. 8.30 am.- 
10.30 pm. Daily 7 -8 am., 10.30 
am. -I.45 pm., 3.45 -9.30 pm. 

5.790 JVU NAZAKI, JAPAN, 51.81 m. Irreg. 
5.758 YNOP MANAGUA, NICARAGUA, 52.11 

m. 8 -9.30 pm. 
5.740 YV2RA SAN CRISTOBAL, VENEZUELA, 

52.23 m., Addr. La Voz de 
Tachira. 11.30 am. -12 n., 5.30-9 
pm., Sun. till IO pm. 

TGS GUATEMALA CITY, GUAT., 52.23 
m. Irregular. 

HCIPM QUITO, ECUADOR, 52.28 m. Ir- 
regular 10 pm. -12 m. 

OKIMPT PRAGUE, CZECHOSLOVAKIA, 
58.31 m., Addr. (See OLR, 11.84 
mc.) 5.15 -5.30 pm. Wed. & Sat. 

5.145 PMY BANDOENG, JAVA, 58.31 m. 5.30 - 
II am. 

5.077 WCN LAWRENCEVILLE, N. J., 59.03 m. 
Addr. A.T. &T.Co. Works England 
late at night irregularly. 

5.025 ZFA HAMILTON, BERMUDA 59.65 m. 
Works N,Y.C._irregulariy at night. 

(Continued on page 59) 

5.740 

5.735 

5.145 

ASTATIC 
Lapel Type 

Microphone 
A favorite for speakers, 
singers and moving an- 
nouncers. 

Model L -1 Lapel Microphone is de- 
signed with dual diaphragm and gen- 
uine Graphoil Bimorph Crystal ele- 
ment. Non -directional characteristics. 
Only 11/2 rr in diameter and 1/2 in. 
thick. Clamps tightly and neatly to 
coat lapel. Full year guarantee. 

LIST PRICE $25.00 
ASIATIC MICROPHONE 

LABORATORY, INC. 
Dept. J -7 Youngstown. O. 

Licensed Under Brush Development Co. Patents 

Headset Headquarters 
Earned Its Leadership 

Cannon -Ball Adaptor 
permits using headsets on 
all radios. Get diagram 
and complete details. 

because its 
products always 
lead as a satis- 
f a cti o n- maker. 
For clear, priv- 
a t e reception 
use a Cannon - 
Ball Headset. 
Folder S -5 il- 
lustrates com- 
plete line. Write 

C. F. CANNON COMPANY 
SPRINGWATER, N. Y. 

You need our 1938 Catalog 
It illustrates and describes our complete 

line of 

RACKS PANELS CABINETS 
Write for your Free Copy Today! 

PAR -METAL PRODUCTS CORP. 
3529 41st St.. Long Island City. N. Y. 
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WITH LEADS . . . . 

Type XB 
Mica Transmitting Capacitor 

NOW, for the first time, high volt- age mica condensers with con- venient wire leads! Lowloss Bake- lite; excellent r. f. characteristics; individually packaged. 
Order through your jobber. 

SOLAR MFG. CORP. 599.601 BROADWAY NEW YORK. N. Y. 

THSREE- ETUBaE $ 
ALL ELECTRIC P 'ONE E AIR WAVE SET Less 

MODEL 3A -E Tubes 
A Well-designed t rewords 
for distance e tion hive set. Holds wonderful records reception arid MARVELOUS 

to FOREIGN R po TION. Owners with practice able le to bring in Slice - - - -- , calls, amateur, code, Transatlantic phone and broadcast entertain- ment. Works from any A.C. or D.C. house current. Easiest set to build. Employs newest metal ballast tube as one of the tubes. Speaker mounts on at- tractive panel. Range 91/2 to 610 meters or to 1500 meters with special long wave coil. Complete Kit includes: Ear- phone, broadcast coil, 70 to 200 meter coil. Panel, Chassis, High Grade Variable Condenser, Potentiometer, Antenna Trimmer, Dial, Sockets, Knobs, Wire, Resistors, Condensers, and all other required parts, including instructions and diagram. 
TWO-TUBE Complete U B BATTERY in- cluding parts listed SET-Model uparts let 

t above plus sfor extra audio stage including $2.95 With Two Tubes reset tube & Phone (unwired) THREE -TUBE DE LUXE BATTERY SET -Model 38. Com- plete kit including all parts in the 2 -cube model plus parts for two extra audio stages in- $3 45 With Three Tubes eluding all three tubes...... . a Phone (unwired) Following Auxiliary Parts are available: 91 /s to 20 meter coil (foreign) 25c; 15 to 45 meter coil (foreign) 25c; 40 to 80 meter coil l foreign) 25c; 221/ volt ' B" battery, 
Loud Spea 

flashlight 
opleteaAntenna Kit. 

each; r 5" 
oodi 

Find -All 

Unit and coil Tubes 
any 

for 
$1. 3A-E, 

ble Earrphones, $,1 .3Ö Handepread Attachment, 75c. Any model wired extra, $1. NOTE: If you already have earphones, two extra foreign coils may be substituted in any model. 
H. G. CISIN, CHIEF ENGINEER Allied Engineering Institute, Dept. S -47 98 Park Place, New York, N. Y. 
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ModelSA -E 
Pot. No. 2,086,256 

An Accurate, Eight Inch White Wood 

SLIDE RULE 
With A, B, C, D, C1 and K Scales 

PAT.ct,.D. 

111'Itii1115111114Riñ 1m.4!;9, 
5 6 7 $ 9 ] 

ú1mJ °onmnd,?,l,uduin4ni1 

g1 11111gIP@dN61i1IkCilk1Ìh 

d,i5J,,,6n,i,ßn9? 

Features 
Nickel Silver Framed In- tions of primary opera - dicator with integral fric- tions clearly printed on tion springs. back side of rule for Scales calibrated directly ready reference or teach - on well -seasoned wood ing. will retain accuracy re- Each rule in a durable gardjess of temperature pocket carrying case for or humidity changes. convenience and protec. Instructions and illustra- tion. 
The extremely low price of these slide rules and their absolute accuracy makes them ideal for the student as well as the working man who has always wanted to learn to use a slide rule. 

Price postpaid anywhere 50c each 
3 for $1.00. IO for $2.50 

GOLD SHIELD PRODUCTS 
Dept. S5 98 Morn ingside Ave. New York 

HEADSETS 
CHOOSE THE WORLD FAMOUS 
TRIMM FEATHERWEIGHTS 
Write Dept. R -95 for catalogue 

TRIMM RADIO MFG.. CO. 
1770 W. BERTEAU AVE., CHICAGO, ILL. 
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Short Wave 
Scouts 

The Forty -Ninth Trophy 

Presented to 

SHORT WAVE SCOUT 

ARTHUR NUGENT 
R. 1, 

Flot Rock, Ind. 

Honorable Mention 

H. SEIXAS 

Brooklyn, N. Y. 

Final contest won with 79 cards 

THIS month's winner submitted a list 
of 102 stations, 85 of which were from 

foreign countries. Only 79 of the cards 
Were allowed after examination, so Mr. 
Nugent wins the trophy with 79 verifica- 
tions. The runner -up submitted 36 cards. 

The receiver was an 18 =tube Midwest, 
together with a Midwest doublet anténna. 
To Mr. Nugent goes the honor of being the 
winner of the last of the long series of 
trophies. 

THIS IS THE LAST 
TROPHY CONTEST 

Because the Editors believe the original pur- 
pose of these contests (that is, the populariz- 
ing of long- distance short -wave reception) 
has been fulfilled, we have decided to discon- 
tinue the award effective with this month's 
contest, which closed February 24. 

However, the editors would welcome com- 
ments on this step from readers. If sufficient 
and widespread interest in the trophy award 
seems evident it is possible that the contests 
will be resumed. 

Please say you saw it in SHORT WAVE & TELEVISION 

300 WAYS 
TO MAKE MONEY 
SPECIAL INTRO- 

DUCTORY OFFER 

Good Only For 
A Short Time 

10c. 
PEN COPT 

68 PAGES 

MAIL ORDER PLANS 
TESTEDMONEY MAKERS 

BUSINESS SECRETS 
SUCCESS SCHEMES 

SOLD ON A 
MONEY -BACK 
GUARANTEE! 

A Brand 
New Book 

1938 Copyright 

In "CASH IN" 
you will find all the 

real money- makers- 
dozens of profitable 

tested mail order plans, 
confidential business se. 

tested formulas, successful, andnho honest tested t schemes -many actual experiences of men who have started on the proverbial shoestring -with less than $10 capital. 
"CASH IN" contains 68 pages of tested ideas covering every type of full -or spare -time enterprise -it is really a "masterpiece" in business ventures -OVER 40,000 WORDS IN THE TEXT. Special Introductory Offer-, to CENTS per copy. (Regular Price 25c). Sent POSTPAID anywhere in U. S. upon receipt of ten cents In stamps or coin. 

NATIONAL PLANS INSTITUTE 
246T FIFTH AVENUE NEW YORK, N. Y. 

Formulas and Recipes 
FOR THE PRACTICAL MAN 

CONTENTS OF BOOK 
1. Adhesives: Glues, Cements, Gums, Muci- lages, Lubricants. 2. Cleansing: Stain Removers, Paint Removers, Bleaches, Cleaning Fluids. 3. Metal Craft: Coloring, Oxydizing, Plating, Re- pairing, Welding, Polishes, Alloys, Solders, Amal- gams. 4. Paints: Colors, Stains, Varnishes, Enam- els, Luminous Paint, Washable Paint ; Paint - Removing, Waterproofing, Fireproofing. 5. Glass- Working : Cutting, Drilling, Boring, Bending, Blowing, Etching, Engraving, Frosting, Silver- ing, etc. 6. Wood- craft: Fillers, Fireproofing, Acid -proofing, Waterproofing ; Furniture Polishes, Finishes, etc. 7. Inks: Recipes, Eradicators, Ink Stain Removers; Special Inks ; Colored, Indel- ible Sympathetic, Invisible, Hectograph. 8. Pho- tography: Developers, Emulsions, Fixers, Sen- sitizing, Toning, Printing, Photographic Paper, Blueprint Paper. 9. Antidotes for Poisons, Rem- edies for Burns and Scalds, Disinfectants, First - Aid in Accidents, Emergency Remedies, Home Remedies. 10. Preparation, Manipulation, Han- dling, Mixing, Measuring, Weighing, Filtering, Straining Solutions ; List of Technical Sub- stances ; Emulsifying ; Use of Hydrometer, Use of Thermometer; Tables of Weights and Meas- ures, Decimal System, Useful Tables. 

Price 50c Postpaid 

Division SWT -538 
558 W. WASHINGTON BLVD. CHICAGO, ILL. 

Taking the 
Country by Storm 
RADIO -CRAFT ! 

RADIO -CRAFT is devoted to all phases of radio -servicing, 
set construction, electronics, facsimile, etc. Brings you short -cuts that lead 

you out of difficult problems. Features such de- 
partments as- Latest in Radio -New Tubes - International Radio Review -Data Sheets -Tele- vision- Operating Notes -plus many additional 
departments. Edited by HUGO GERNSBACK. 
Over 175 Illustrations in Each Issue! 

8 MONTHS FOR $100 

RAD1O -CRAFT 
99 -C HUDSON ST. NEW YORK, N. Y 
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2 -Tube Five -Meter Receiver 
(Continued from page 19) 

will oscillate or super- regenerate with only 
a moderately loud rushing noise when heard 
on a speaker with R3 "wide open," and R2 
set about half scale. 

After adjusting the number of turns on 
L2 to locate the band, most signals will 
come in loud and clear. 

On a night when the transmission con- 
ditions are favorable, 5 -meter stations in 
the 2nd district are heard clearly and some -. 
times we pick up stations in the 3rd dis- 
trict, which frequently come in with a 
strength of R7 and better. As the antenna is 
only about 90 ft: above sea level, we con- 
sider this reception excellent. Here are a 
few of the stations heard on this set : 

W2DKJ -Long Island -R6 to R8 
W1FHN- Eastern, Conn. -R7 to R9 
W1TJ- Madison, Conn. -R8 
W1l3CR- Scituate, R. I. -Too loud! 
W1FZU -R9 
W1GDJ -Fall River, Mass. -R9+ 
WHYS IYS -R8-9 
W1KCS- Providence, R. I. -R9 
W1KNH- Cranston, R. I. -R8 
W1HRZ- Edgewood, R. I -R9 to 9+ 
W1ZE -Cape Cod, Mass. -R9+++ 
All these stations are over 35 miles dis- 

tant, with the exception of the Fall River 
stations, which are about 15 miles away, 
air -line, but some 250 to 300 foot -hills lie 
between them and Newport. 

Enter this Interesting Contest! 
Writing ADVERTISING is not only FASCI- 

NATING but PROFITABLE. 
Many men who showed ability to write FORCE- 

FUL copy were promoted to the position of SALES 
MANAGER or highly paid EXECUTIVE. 

To encourage our readers to enter the contest, 
we offer the following prizes: 

For best worded piece of advertising ropy sub- 
mitted, together with layout: 

First prize $5.00 
Second prize $3.00 
Third prize $2.00 

You may write as many pieces of copy and for 
as many firms as you desire. Manufacturers will 

- gladly supply you with catalogs or folders describ- 
ing their products in order to guide you in writing 
copy. Illustrations in the ROUGH are desirable. 

The names of the winners will be published in 
SHORT WAVE & TELEVISION in the next issue 
after the prizes have been won. 

All contests close on the 1st of each month for 
the issue of the 2nd following month. 

The judges will be Emil Grossman and the 
Editors of this magazine and their opinions will 
be final. 

Checks will be promptly mailed to all prize 
sinners by 
EMIL GROSSMAN, Director of Advertising 

SHORT WAVE & TELEVISION 
99 Hudson Street, New York, N. Y. 

Parts List 
SOCKETS* 
1-6 prong isolantite socket (89) 
1-6 prong bakelite socket (42) 

RESISTORS* 
R1- 500,000 ohm % watt resistor 
R2- 100,000 ohm potentiometer (variable) 
R3 -% megohm variable potentiometer 
R4-600 ohm 2 watt resistor 
R5- 20,000 ohm 2 watt resistor 
R6- 25,000 ohm 2 watt resistor 

CONDENSERS* 
C1- .000015 mf. midget variable condenser 

(isolantite insulation) 
C3- .000050 mf. ostage -stamp size fixed condenser 
C4- .00025 mf. fixed condensers 
C3 -.1 to .5 mf. paper or tubular by -pass condenser 
Ç5-25 mf. 40 volt electrolytic condenser 

R.C.A. (Tubes). 
1 -89 tube 
1 -42 tube 

TRIMM 
1 -Pair "Featherweight" phones 

MISCELLANEOUS* 
RFC1- RFC2 -60 turns of No. 30 D.C.C. or 

D.S.C. on r /y" dia. dowel close -wound 
1 -Audio transformer 2 to 1 -(T) 

for May, 1938 

L1 -6 turns No. 14 wire, /" dia. coil 
L2 -9 turns No. 14 wire, '%" dia. coil 
Steel cabinets -6l' x 6" x:6" 

*Most radio mail order louses can supply these 
items if properly identified as to title of article, 
issue (month) of SHORT WAVE & TELE- 
VISION and year. 

W2KGY- Calling "CO I/ 
(Continued from page 13) 

they can get better results with the da -dit 
.(code) system. 

The primary reason for the club was 
to instill in the cadets an interest in the 
Signal Corps branch of the army. This 
year quite a number of men have taken the 
Signal Corps for their branch. At present 
there are approximately sixteen operators 
at the U. S. .Military Academy. Six of 
these men are Class A operators and the 
other ten are Class C. They will proudly 
show you their QSL cards and you can see 
for yourself what strides the club has made 
since -its birth. A QSL card is exchanged 
between stations when contact has been 
made. W2KGY has cards from fifty -seven 
different countries. 

Courtesy The Pointer, official organ of 
the U. S. Military Academy, West Point, 
N. Y. Photo by Spicer. 

New Silver Trophy 
(Continued from page 17) 

If the picture you have, or may take of 
your station is not sharp or clear, or at 
least 5" x 7" in size, it would be best to 
have a commercial photographer take a 
picture of the station, or else have a friend 
who owns a good camera take it. 

Address all photos and station descrip- 
tions to Editor, Ham Station Trophy Con- 
test, c/o Short Wave & Television, 99 
Hudson St., New York, N. Y. 
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LAFAYETTE 

RECEIVERS 

CAMERAS 

LAFAYE TTE 

PUBLIC 

ADDRESS 

SYSTEMS 

Get FREE parts 
list on circuits de- 
scribed in this or 
any other maga- 
zinc. Write now. MA /L COUpON/VOo 

READY, FANS! New Spring 
number of the radio catalog 
supreme! Read about new 

Lafayette super receivers for 
1938 -advanced line of La- 

fayette Public Address -real 
"buys" in famous name cam- 

eras - everything in radio! 

Prices you can't beat any- 

where. Send for this amazing 

FREE catalog TODAY/ 

WHOLESALE flf DIO SERVICE U. 
NEWYORK,N.Y. CHICAGO,ILL. ATLANTA, GA. 
100 SIXTH AVENUE 901W. JACKSONSIVO. SOS PIACNTIIII STSIIT 

BOSTON, MASS. BRONX, N. Y. e NEWARK, N. J. JAMAICA, L I. 

"'WHOLESALE RADIO SERVICE CO., INC."" 
901 W. Jackson Blvd., Chicago 100 Sixth Ave., New York . (MAIL TO NEAREST WAREHOUSE) 

111 Rush the NEW SPRING Catalog No. 7I -4E8 Q 
Send FREE ports list - 

A "'Nome a 
:Address 

City State 
PASTE COUPON ON PENNY POST CARD 

Complete RADIO TRAINING for $5 
Regular $39.00 RADIO TECHNICAL INSTITUTE Course 

AN UNUSUAL OFFER 
We have obtained a lim- 
ited number of R.T.I. 
radio servicing courses, 
that have regularly sold 
for $39.00, and offer them 
to you for only $5.00. 
These are the latest radio 
courses, complete in 
every detail, with all 
supplementary material. 
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 as before. 
R.T.I. unique radio training brings rich re- 
wards ; you can get ready quickly, inexpen- 
sively, easily, and in your spare 'time for a 
good job. 

ACCEPTED BY INDUSTRY 
Forty large radio concerns have helped to prepare the 
R.T.I. course. Just think what this backing by the 
radio industry means to you. 
R.T.I. training gives you the practical information 
you will need when you are on the job. Hundreds of 
diagrams, and illustrations help you to clearly under- 
stand important facts. You will pass quickly from 
lesson to lesson and in a surprisingly short time you 
will be ready to do real radio servicing. 

COMPLETE IN ALL DETAILS 
No special previous education or experience is needed. 
R.T.I. course will give you all the training you need. 
The lessons are clear, interesting, easy to master and 
use. Fellows who knew nothing about radio before 
taking the R.T.I. courses are now the leading service- 
men in their communities. R.T.I. course is really 
three essential courses in one. You get training in 
(1) Practical and Applied Radio; (2) Fundamentals 
of Radio Principles, and (3) Advanced Specialized 
Training. This is the training that will place you 
above the average radio servicemen --and you can 
obtain this training now for only $5.00. 

YOUR GUARANTEE 
You are completely protected. We guarantee these 
courses to be the identical courses sold and advertised 
by the Radio Technical Institute at $39.00. Refer- 
ences: Liberty National Rank, Chicago. 

BEST RADIO EDUCATION 
Well trained radio servicemen are badly lacking. The 
R.T.I. easy, practical course will pave the way to 
your success in Radio Servicing. Every important fact, 
part, and circuit is illustrated and explained from a 
practical point of view. With the R.T.I. advanced 
training fret' will understand complex modern radio 
circuits. 

TELLS HOW TO USE INSTRUMENTS 
From the very start. you 
are introduced to practical 
servicing equipment and 
practices. You are told how 
to open your own service 
shop or radio store. The 
course is so planned that 
you will be able to earn 
spare -time money before 
you have reached your tenth 
lesson. The special $5.00 
price of the course may be 
earned in a single evening's 
work. 
The training is complete. 
Many servicemen have found that R.T.I. training is 
excellent for brush up and study of modern servicing 
methods. 

LIMITED QUANTITY 
Hurry your order to us today. There are but 220 
courses at the special bargain price. You are com- 
pletely- protected with our guarantee. Send total re- 
mittance with order, or just one dollar for deposit. 

SUPREME PUBLICATIONS, Agents 
3727 W. 13th Street, Chicago, 

Please send send the complete R.T.i. radio course at 
the special $5.00 price. 

I am enclosing $5.00, send prepaid. 
Send C.O.D., I am enclosing $1.00 deposit. 

NAME 

-ADDRESS 
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RADIO INSTRUCTION 

THIS 1 BOOK 

LEACHES 
1100 Vititl BIRO 

only 4 

The whole science of 
RADIO, ELECTRICI- 
TY, SOUND, TELE- 
VISION AND CATH- 
ODE -RAY TUBES -all 
made clear and easy 
for you in Ghirardi's 
g r e a t home -study 
course - everything 
from A to Z, as sim- 
ple as ABC. Its used 
by more radio schools 
than any other radio 
book in the world! 
HERE'S WHAT 

YOU GET: 
Sound- Electrical 
Theory and Principles -Electrical Currents -Electro- magnetism- Transformers - Inductance -Condensers- Measuring Instruments- Radio- activity - Broadcasting Receiving - Vacuum Tube s-Ampl if icat ion- Superhet s- Coils -Speakers -Receivers of all types- Short -Wave -Auto- Radio -- Aircraft Radio-Public Address -Photo- electric Cells- Cathode -Ray Tubes-Television- 'Testing and Servicing -Sound Motion Pictures -Reference Tables -856 Review Questions for Self -Study -and DOZENS of other subjects! 

TRY IT! 
You, too, can quickly master Radio the eco- nomical "Ghirardi way," without previous training or knowledge of mathematics. Get started right now -write your name and ad- 
dress on this ad, and send it in with $4 
today ($4.50 foreign) for your copy. Your 
money back if not satisfied! Free Circular -no obligation. Write at once! 

RADIO & TECHNICAL PUBLISHING CO. 
45 Astor Place, New York Dept. 5WT -58 Tflf4 /S /ON. 

READ CODE Like an 

SEND Expert 
Learn Quickly at Home -Get Real Speed 

It's easy, fascinating, to become a good op. with 
the NEW ALL ELECTRIC MASTER TELE- 
PLEX CODE TEACHER to help you. Only 
instrument ever produced which records your 

sending, in visible 
dots and dashes-- - 
then sends hack to 
you at any speed 
you desire. Also 
sends practice work, 
recorded by an ex- 
pert. That is why 
so many schools 

teaching code prefer Master Teleplex, why thou- 
sands agree this method is surest and quickest. 

We furnish Complete Course, lend you Master 
FREE Teleplex, give you personal instruction 
'BOOK with a MONEY -BACK GUARANTEE. 

Low cost. Send today for booklet S5, 
no obligation. 

TELEPLEX CO. 
72 -76 Cortlandt St. New York City 

RADIO ENGINEERING 
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 -36. 

RCA INSTITUTES, Inc. 
A Radio Corporation of America Service 

75 Varick St., New York, 1154 Merchandise Mart, Chicago 

BE A RADIO SERVICE EXPERT 
Modern receivers require men with 
modern training for service work 

LEARN AT HOME 
Our home instruction method and 
service equipment offer starts you 
earning money almost at once. Up 
to $3 an hour easy in a short time. 
Write for free hook. 
Radio Training Ass'n of America 

Dept. SW -85 
4525 Ravenswood Ave., Chicago 

FREE Books with your Subscription 

to Short Wave & Television 
See page 56 
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Build Your Own Television Receiver 
(Continued from page 33) 

played. The first, for the loud- speaker, is 
On the right -hand side looking from the 
front. It contains 2 terminals. The second 
at the rear right -hand side has 8 terminals 
and is for the 700 volt supply, the two 2V2 
volt supplies and the 6.3 volt supply of the 

grommets at the points where high -voltage 
wires pass through the chassis. This in- 
cludes any filament wires which are sep- 
arated from the chassis by a high "B" volt- 
age, such as the C.R. tube filament. As a 
matter of fact it is well to use grommets 

I.F.T: il 25 OR 13.25 MC 

1851 I FT. 
11.25 OR 
13.25 MC. 

CHASSIS 

SCREEN - 
GRID 
LINE 

B+ 
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110V 
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¡6. 3v. { RE L j TUBES 
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Diagram for television power supply unit; also hook -up for 1851 

sweep system. The third, having 4 ter- 
minals, is for the 300 volt supply and the 
6.3 volt filament source for the receiver. 
chassis and is located on the left side of 
the chassis. 

The output of the 2400 volt supply is 
taken directly from the terminals on the 

-mf. high- voltage condenser at the output 
of the filter located at the rear right -hand 
sitie looking from the front. This eliminates 
the need for special terminals or stand -off 
insulators which are both bulky and awk- 
ward to mount on the already crowded 
chassis. 

The wiring of the high -voltage supply 
lines of both 700 and 2400 volt systems is 
done with special -insulated wire which will 
safely withstand the high voltage. 

It is necessary to provide insulating 

tube. 

at every point where wires must pass 
through the chassis to prevent chafing of 
the insulation. 

When all the wiring is completed, the 
power supply for the receiver chassis can 
be connected to the receiver and final ad- 
justments made on the receiver. However, 
since there is no load provided on the power 
supply chassis for the 700 and 2400 volt 
supplies, these two units should not be con- 
nected to the line until the cathode -ray and 
sweep circuit chassis is constructed. The 
110 volt leads from the transformers for 
these two units should be left disconnected 
until that time. 

List of Parts 
PAR -METAL 
1- chassis 10" x 17" x 3 ", black crackle finish 

Bottom view of the 
power supply unit for 
the television sight 
and sound receiver - 
note the simple wiring 
and also the substan- 
tial construction of the 

chassis. 
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A. B. Du MONT LABS. (Transf.) 
1-type 148 transformer -2400 volts, T1 
STANCOR (Transf., Chokes) 
1-type 3699 transformer -1500 volts, center - 

tapped T3 
1 -type P5009 filament transformer, T2 
1-type P4080 transformer -700 volt, center - 

tapped with filament windings, T4 
2 -filter chokes, type C1420, 30 henries, Ll and L2 
2 -filter chokes, type C1410, 20 henries, L3 and IA 
SOLAR (Cond.) 
2-.25 mf. 3000 volt Transoil condensers, type 

XL- 30.025, Cl, C2 
1 -.5 mf. 3000 volt Transoil condenser, type 

XL -30.05 C3 
1 -.5 mf. 1500 volt oil -filled condenser, type XC- 

155, C4 
2-4. mf. 1000 volt oil -filled condensers, type 

XL -10-4, C5 and C6 
1 -.5 mf. 600 volt oil -filled condenser, type XD. 

65, C7 
1-dual 8. mf. dry electrolytic condenser, type 

DR -705, C8 and C9 
I.R.C. (Resistors) 
1-type AB resistor, 20,000 ohms, 10 watts, R3 
2 -type DG resistors, 100,000 ohms, 20 watts, RI 

and R2 
HAMMARLUND 3- Isolantite 4 prong sockets 
RCA 
1- -type 879 tube, V1 
2-type 5Z3 tubes, V2 and V3 
WRIGHT- DeCOSTÉR 

1 
- 

permanent 
magnet dynamic speaker, type 

MISCEL * 
1-power switch -220 volt, 10 amps. 
1 -2 terminal -terminal strip 
1--8 terminal -terminal strip 
1-4 terminal- terminal strip 
Ten feet heavily insulated wire for H.V. leads 
Miscellaneous grommets, screws, nuts, washers, etc . 

RCA 1851 TUBE 
CHARACTERISTICS 

Heater Voltage (A.C. or D.C.) 6.3 Volts 
Heater Current .45 Amp. 
Directlnterelectrnde Capacitances:* 

Grid to Plate .02 max. mmf. 
Input 11.5 mmf. 
Output 5.2 mmf. 

Cap Pin Cap 
Base Small Wafer Octal 7 -Pin 

TYPICAL OPERATING CONDITIONS 
Con- Condition II ** 

dition I* (see circuit Fig. 1) 
Plate Voltage 300 max. 300 max. Volts 
Suppressor Voltage 0 0 Volts 
Screen -Supply 

Voltage'' 150 300 Volts 
Screen Series . 

Resistor 60000 Ohms 
Cathode -Bias 

Resistor$ 160* 160 min. Ohms 
Amplification Fac- 

tor (Approx.) 6750 6750 
Plate Resistance 

(Approx.) .75 .75 Megohm 
Transconductance 9000 9000 Micrombos 
Plate Current 10 10 ma. 
Screen Current 2.5 2.5 ma. 

° With shell connected to cathode. 
* Condition I with fixed screen supply gives a 

sharp cut -off characteristic_' 
** Condition II with series screen resistor gives 

an extended cut -off characteristic for applications 
where gain is controlled by variation of grid bias. 

1- Screen -supply voltages in excess of 150 volts 
require use of a series dropping resistor to limit 
the voltage at the screen to 150 volts when the 
plate current is at its normal value of 10 milli- 
amperes. 

$ The d-c resistance of the grid circuit should 
not exceed 0.25 megohm. 

*Most radio mail order houses can supply this 
item if properly identified as to title of article issue 
(month) of SHORT WAVE & TELEVISION and year. 

The 1938 Beginner's "'Ham" Outfit 
(Continued from page 35) 

feed system to the center of a half wave 
antenna. The twisted pairs are brought to 
the transmitter, and the receiver is coupled 
to the line through a six inch piece of tin 
or lead foil wrapped around the feeders. 
This will not unbalance the line and the 
amount of r.f. present is too small to be 
measurable. We are using it with excellent 
results. In fact we do not even turn the 
receiver off when transmitting unless the 
frequency being received is less than 10 kc. 
separated from our own transmitter fre- 
quency. 

Make all adjustments on 20 meters, or 
the highest frequency upon which operation 
is desired, and single -signal results with 
sensitivity the equal of most of the high - 
priced communication receivers will result. 
From a very poor location in a large apart- 
ment house we are enjoying remarkable 
results. 

Receiver Coil Data 
All Coils. Wound with 11/2" Diameter Forms 

Band LI 
160 --60 turns No. 28 dsc tapped at 11/2 turns. 
80-30 turns No. 22 dsc tapped at I turn. 
40-IO turns No. 22 dsc space wound to cover 2 ", 

tapped at 1/2 turn. 
20--6 turns No. 22 dsc wound to cover I ", tapped 
' at 1/4 turn. 
10 -31/2 turns No. 22.dsc wound to cover I ", tapped 
. at I/4 turn. 

Band L2 
160-53 turns No. 28 dsc tapped at 7 turns. 
80+-27 turns No. 22 dsc tapped at 41/2 turns. 
40-9 turns No. 22 dsc space wound to cover I" 

space, tapped at 21/2 turns. 
20-6 turns No. 22 dsc wound to cover 1 ", tapped 

at 11/2 turns. 
10 -31/2 turns No. 22 dsc wound to cover I tapped 

at I turn. 
L3 -100 turns of No. 26 dsc wire on a W' dowel 

pin. 

Power Supply 
Little need be said of the power supply 

as it is quite orthodox, except the 8 mfd. 
filter condenser across the low voltage in -. 
put to the receiver should be included as it 
materially reduces a.c. hum in the receiver. 
All components are UTC except the second 
choke which was chosen for its high re- 
sistance (750 ohms). It- is primarily used 

for May, 1938 

to reduce the high voltage to a reasonable 
one for the receiver. 

The use of a single high -quality supply 
for both receiver and transmitter operation 
materially reduces the cost of the station, 
and at the same time it is capable of further 
use later on when the station expands. 

The 6L6 Transmitter 
The 6L6 has performed admirably. It 

possesses high power sensitivity and large 
output, with low plate and screen voltages. 
It performs especially well in the tri -tet 
circuit. On the 40 meter fundamental of the 
crystal, and with a plate voltage of 425, 
screen voltage of 285 and a plate current of 
165 milliamperes, 34 watts of r.f. power 
were measured in a dummy antenna. This 
dropped to 21 watts on the second harmonic 
of the crystal. Even on 10 meters we were 
able to measure 5 watts 1 We believe this 
power to be approximately 3 watts in our 
normal antenna system. 

The antenna should be link coupled to the 
plate tank with a three turn coil (L2) 
wrapped around the center of the coil. No 
tuning is necessary and excellent results 
may be expected. 

This particular type antenna, however, is 
only efficient on one band. If multiple band 
operation is planned some other antenna 
system, such as an end -fed Hertz, must be 
adopted. - 

Two crystals are used with a switching 
device to QSY when the QRM builds up 
on one frequency. This feature is well 
worth the slight additional cost of the extra 
crystal and holder. Having used it once 
we have decided never to be without it 
again. 

For 40 meter operation use an antenna 
33 feet long each side of center. A similar 
antenna should be 16 feet each side for 20 
meters. The "V" shown at the center should 
be 12" x 12" x 12 ", i.e., each side of the 
"V" should be 12 ", and the insulator in the 
center of the antenna should either be 12 
inches long or composed of enough small 
ones to total this measurement. 

(Continued on following page) 
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RADIO INSTRUCTION 

HERE'S GOOD NEWS! 

FOR EVERY BEGINNER' 
WHO WANTS TO 

LEARN CODE RIGHT 

CANDLER'S NEW 1938 

BOOK OF FACTS CON- 

TAINS INFORMATION 
VITAL TO EVER Y 

RADIO OP AND BE- 

GINNER 

IT'S FREE - - WRITE TODAY 
Here, at last are the answers to these 
questions you've been wondering about 
-all in one free book! New F.C.C. 
regulations, Questions and Answers o Exam questions, Tips on speeding 
your code, on How to Practice effective- 
ly, etc. Read what the World's Leading 
Ops have to say about acquiring pro- 
fessional technique. Beginners and ad- 
vanced operators will profit from this 
book. No Obligation. 

YOUR FREE COPY IS READY 

WRITE NOW! 

CANDLER COMPANY 
Dept. S -5 ASHEVILLE, NORTH CAROLINA 

ELECTRICAL 

OCCUPATIONS 

FOR BOYS 

By Lee N. Klinefelter, 
B. S., M. A. 

Covering the entire field of electrical 
occupations available. Radio, Telegraphy, 
Ignition and Electrical Engineers ,Power 
Station Operators, Army & Navy Spe- 
cialists, etc. --Each fully describes his 
own type of work and answers typical 
questions. Recommended by electrical 
magazines, engineers, instructors, and 
Government officials. 64 full -page illus- 
trations. For YOUR COPY. send coupon 
below: 

E. P. DUTTON & CO., Inc. 
Dept. 5.-300 Fourth Ave., N.Y.C. 
Gentlemen: $2 enclosed, for which please send me 
postpaid my copy of ELECTRICAL OCCUPATIONS 
FOR BOYS. 

Name 

Address 
Cite ante 

LEARN CODE RIGHT 
It's easy and practical to learn or im- 

prove your radio or Morse Code, any speed. 
Senior model with 10 tapes and Book of 
Instructions-$20.25. (Rented at low 
cost.) Junior model with 5 tapes and 
Book of Instructions- $12.00. (Not 
rented.) Complete oscillator equip- 
ment, less battery, $6.50. Send for 
details today to- 

INSTRUCTOGRAPH CO. 
Dept. SW -5 

912 Lakeside Place, Chicago 
Canadian Representative: 

Radio College of Canada. 863 Bay St., Toronto 
BUY ON CASH OR TERMS: HALLICRAFTER and R.M.E 
SHORT -WAVE RECEIVERS, SPEED -X and VIBROPLEXES 

RADIO 
ENGINEERING, 
broadcasting, aviation and police radio, servicing, marine 
radio telegraphy and telephony, Morse telegraphy and 
railway accounting taught thoroughly. Engineering course 
of nine months' duration equivalent to three years of 
college radio work. All expenses low. Catalog free. School 

established 1874. 
Dodge's Institute, Turner St., Valparaiso, Ind. 
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RADIO INSTRUCTION 

Complete Radio Engineering Course In 96 weeks. Bachelor 
of Science Degree. Radio (television, talking pictures and 
the vast electronic field) offers unusual opportunities for trained radio engineers. Courses also in Civil, Electrical, 
Mechanical. Chemical, Aeronautical Engineering; Busi- 
ness Administration and Accounting. Low tuition, low 
living costs. World famous for technical two -year courses. 
Those who lack high school may make up work. Students 
from all parts of the world. Enter September, January. 
March, June. \'rite for catalog. 2558 College Ave., 
Angola, Ind. 

DOroOL/KE if you want to know em- 
ployment opportunities 
and requirements in radio 
and related industries, get 
National's book of facts. 
Send jot YOUR 
FREE COPY TODAY 
NO stuc -6 40005 1.5 

NATIONAL 
SCHOOLS 
Los Angeles 

JOBS in RADIO-TELEVISION 
If you are serious) ambitious to make this fascinating . well- 
paying field your life work -if You have fair ability and are 
willing to train for success -write us. We'll tell you how we 
train men -how we fit them for good jobs, and help them get 
the jobs -how we qualify them to take exams for two Gov't. 
Licenses -how we prepare them for the glamorous future of 
television. A home -experiment course -with equipment furnished by as- followed by experience- training In our modern laboratories. The only independent school with 441 -line electronic television equip- ment. Affiliated with Columbia basic network station HMBC. Addres 
MIDLAND TELEVISION. INC..I 12- E Pawsr L Lilt Bldg. Kansas City. Ms. 

Answers 
YOUR 
Questions 

DREW'S 

HOW TO PASS 
Radio License Examinations 
By CHARLES E. DREW, I.R.E., A.I.E.E. 
This book is more than just a new 
edition of a famous work. It has been 
completely rewritten, and will serve as 
all excellent guide to all radiomen. Im- portant phases of the subject are given 
thorough treatment, so that the man 
who understands the content of this 
book will be well qualified to pass the 
examination for his license. 
Published March 1938 $2.00 

ON APPROVAL COUPON 
John Wiley & Sons, Inc. 
440 Fourth Avenue, New York, N.Y. 

Kindly send me a copy of Drew's HOW TO PASS, on ten days' approval. If I de- cide to keep it, I will remit $2.00; other- wise I will return the book postpaid. 
Name 

Address 

City and State 
Employed by 

R \VT5 -3R 
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The 1938 Beginner's "Ham" 
Outfit 

(Continued from preceding page) 
Transmitter Coil Data 

- All Coils on II/z Inch Forms 
Band LI L3 
160-70 turns No. 22 dsc close wound. Same. 
80-35 turns, No. 22 dsc close wound. Same. 
40-10 turns No. 16 enameled wire space 

wound one diameter. Same. 
20-6 turns No. 16 enameled wire spaced 

one diameter. Same. 
L2 is a 3 turn coil of No. 12 rubber covered wire 
space wound over center of LI. 

Receiver Parts 
7" x I0" aluminum panel* 
7" x 9" x .r aluminum chassis* 
3" x 51/4" aluminum piece for "S" shield* 
Two rivet -head screws to hold "S" shield to chassis* 
1 -Set of 4 -prong coil forms, 11/4" diameter* 
HAM MARLUND 
1 -lo mint. dual variable condenser (C1) 
2 -100 nunf. variable condensers (C2) 
1- -30 nimf. ant. condenser (C3) 
4 -Octal sockets 
1 --4 -prong socket 
2 -4 -prong isolantite sockets for coils 
CORN ELL- DUBILI ER 
C4 -.O1 mf. fixed condenser 
C5 -.1 inf. fixed condenser 
C6 -.001 mf. fixed condenser 
C7- -.0001 mf. fixed condenser 
('8 -.004 mf. fixed condenser 
l'9 .01 mf. fixed condenser 
('10 -10 inf. 25 V. electrolytic condenser 
c1I -.01 mf. fixed condenser 
I.R.C. 
R 1 --500 ohms, % watt resistor 
R2 50,000 ohms potentiometer 
R3 -- 100,000 ohms 5 watts resistor R4- 50,000 ohms % watt resistor 
R5 -350 ohms 1 watt resistor 
R6 -400 ohms potentiometer 
R7 -2 megohm % watt resistor R8- 10,000 ohms 2 watts resistor R9- 100,000 ohms 1 watt resistor 
R10 -400 ohms 1 watt resistor 
MEISSNER 

1 - -lion core I.F. transformer 465 kc. 
R.C.A. 
1- -6L7 tube 

1 -6C5 tube 
1 -6F5 tube 
1 -6F6 tube 
MISCELLANEOUS* 
2 -phone tip jacks 1- three -inch dial 2- silvered dials and knobs 
2 -grid caps 1- antenna ground post 

Power Supply Parts 
U.T.C. 
1 -Power transformer, 450 V. D.C. output when 

filtered, 6.3 V. filament supply, 2.5 V. filament 
supply (not used), and 5 V. supply 

1 -30 henry -250 ma. henry choke 
1 -30 henry 250 ma. choke, 750 ohms resistance 
co RN ELL- DUBILI ER 
3 --8 mf. 475 V. filter condensers 
I.R.C. 
1- 20,000 ohm, 75 watt bleeder 
MISCELLANEOUS* 1- chassis 8" x 9" x 2" 
1 -power cord 
1 -spst switch, S.W. 
2 -4 -prong tube sockets 
2 -4 -prong male plugs 
2 -5 -prong male plugs 
1 -5 -prong socket 
1 -2 ft. 4 wire cable 
1 -2 ft. 5 wire cable 

Transmitter Parts 
1 -8/" x 8" aluminum panel* 
1 -21/4" x 6" x 51/4" chassis* 
6 -No. 8 self- tapping machine screws* 
1 -metal cabinet 81/4" x 8" x 61/4"* 

CORNELL -DUBILIER 
2 -.001 inf. fixed condensers (C3) 
HAM MARLUND 
2 -100 nmif. variable condensers, Cl and C2 
1 -set of 4 -prong coil forms; 11/4" diameter 
1 -octal socket 
1 -5 -prong socket 
2 -R.F. chokes (2.1 henry) 
I.R.C. 
1- 150,000 ohms, 1 watt resistor, R1 
BLILEY 2- crystals for each band desired (10, 20, 40, 80 

or 160 meters) 
R.C.A. 
1 -6L6 tube 
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MISCELLANEOUS* 
1- S.P.D.T. low -loss switch for the crystals (S1) 2- stand -off insulators 
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*Most radio mail order /couses can supply this 
item, if properly identified as to title of article, 
issue (month) of SHORT WAVE & TELE- 
VISION and year. 
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A Battery -Operated S -W Super 
(Continued from page 31) 

condensers permitting band spotting, with 
a two -gang- trimmer employed for band 
spread. To keep coverage as wide as possi- 
ble and the number of required coils to a 
minimum, however, particularly when using 
the 1500 kc. I.F. which we shall presently 

detection -and AVC as well, but as the use 
of both would call for two tubes in a line -up 
which already looked to be pretty extensive, 
the infinite impedance idea was finally dis- 
carded and a typical. diode -pentode second 
detector decided upon to provide for 
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Drilling layout for sub -panel and panel of receiver. 

discuss, we were called upon to use a band 
spreader dial with dual pointers and scales, 
working with a ganged condenser assembly 
of unusually high (for a band -spreading . 
set -up) maximum capacity. In set opera- 
tion the tanks actually need not be changed 
much except with a change of coils, the 
main dial providing for both full or near - 
full coil coverage and automatic band 
spread. 

3. The elimination of an RF stage 
brought up the matter of proper image re- 
jectivity. At the conventional 456 or 465 
kc. I.F., image is removed from signal by 
only 912 or 930 kc., and over some input 
bands this condition is hardly acceptable, 
particularly when and if the input circuit 
acceptance is broad and neither preselection 
nor first detector regeneration is used to 
sharpen the characteristic of this input cir- 
cuit. This problem was effectively over- 
come by employing an I.F. of 1500 kc., and 
by using a relatively high ratio (at some 
expense to input sensitivity) of capacity to 
inductance in the tuned first detector cir- 
cuit itself. The image was now removed by 
3000 kc.,- permitting, by the way, effective 
reception, without preselection, on the 28 
mc. band! 

4. Use of a 1500 kc. I.F. brought up the 
problem of achieving maximum usable gain 
and maximum selectivity in the I.F. chan- 
nel. We frankly wanted every inch of gain 
and selectivity of a high -efficiency AC 
powered single -stage affair using 456 kc., 
and iron cored transformers. Considerable 
experiment along this line finally proved 
that to provide this desired condition, with 
our second detector a diode acting as a low 
resistance across the secondary of the last 
or output transformer, we would have to 
use three iron -core stages . at 1500 kc. 

5. We at first desired infinite impedance 

for May, 1938 

signal voltage rectification, AVC voltage 
rectification, and AF high gain amplifi- 
cation. 

6. The receiver was to properly energize 
a speaker, and at least 2 watts of audio 
power were called for. As available single 
section pentodes promised nothing much 
more than 300 milliwatts in normal opera- 
tion and 700 milliwatts under pressure, as 
the 1E7G double pentode offered simply 1 

watt, and as the idea of push -pull or 
paralleled tubes didn't at all recommend it- 
self because of the rather severe 'B' drains 
involved, we selected a type 1J6G (the 
equivalent of the older type '19, and a Class 
B job with desired output and a nominal 
plate drain of 10 Ma.), driving it with a 
single triode. 

7. To extend the utility value of the 
receiver to maximum for communications 
use, we desired to provide for input and 
output changeover in the overall audio am- 
plifier -the one from radio to crystal mike 
feed into the AF section of the diode - 
pentode, the other from speaker trans- 
former to modulation transformer connec- 
tion to the Class B power output plates. 
The refinement, indicated in lab. model 
illustrations and circuit drawing, may of 
course be conveniently eliminated by the 
individual builder who has no transmitter 
to modulate, or may be slightly changed so 
that the .AF channel may be used for call 
service between the operations desk and 
some outlying point (such as the barn). 

8. The receiver was to look like any 
standard communications job and was to 
involve no great costs of construction nor 
unusual battery drain. The photographs 
clearly illustrate how well we met the first 
of these objectives ; and as for the second 
and third, an estimation of the total price 

(Continued on following page) 
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ULTRA MIDGETS! 
HAMMARLUND "HF" micro con- 
densers are ideal for that new receiver. 
They conserve space, permit a more 
compact lay -out, shorter leads, and 
greater efficiency. "HF" midgets are 
especially suited to portable appara- 
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their ability to withstand rough treat- 
ment. 
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Tractor Light 

Camp Light 

Barn Yard Lighting 

Auto, Truck & 
Trailer Camp 

U. S. ARMY 
SIGNAL CORPS LAMP 
Cost Uncle Sam about $25.00. (Shipping 
Your cost complete for only $2.50 weight 

F.O.B. N. Y. 18 lbs.) 
$250 

The Lamp of 100 uses -for tractors, trailer 
camps, night sports, police emergency trucks, 
day and night scout signalling, farm -yard light- 
ing, window lighting, night club spotlights, etc. 

Has a day range of 1 to 6 kilometers and a 
night range of 3 to 10 kilometers (Note: a kilo- 
meter is equivalent to 3,281 feet or 3/5 of a 
mile). 

May be quickly and easily set up for use. May 
be operated from four dry cell batteries or from 
a six volt storage battery or from a small bell 
ringing transformer, or may be plugged into 
any radio set using 6.3 tubes. 

Finished in Army Olive Drab Enamel. Has a 
12" genuine silver plated reflector. Packed in 
u portable wooden carrying case 221/2" long, 12" 
high and 131 /" wide, with hinged cover, hasp and 
metal carrying handles. Every case contains 
weatherproof extension cord and plug, 4 extra 
bulbs, telegraph signalling key (valued at over 
$1.00) and 16 page U.S. Army illustrated In- 
struction Manual. 

Write for 8 -page catalog describing 
many other BIG VALUES 

GOLD SHIELD PRODUCTS 
98 Morningslde Ave. Dept. S -5 New York City 

Scouts Signalling 

Night Bowling Alleys 

Trailer Lamp 

'I .:/H:ÿ '/ 
% 

%!''.'fi%=S5 ,ii%:. 
Night Motor Boat 

Races 

AMERICA'S MOST POPULAR RADIO BOOKS 
We herewith present a selected collection of recent important radio 
books. We have selected these volumes because they represent the fore- most radio books of their kind in print today. 
We publish no catalog. Order direct from this page. Prompt shipments will be made to you. Remit by money order or certified check. Register all letters containing cash. 

RADIO ENGINEERING 
HAND BOOK 
850 pages, latest $4.90 
PRACTICAL TELEVISION, 
223 pages, $3.69 127 Illus. 
ELEMENTS OF RADIO COM- MUNICATION, 286 pages. $2.98 
241 Illus. 
RADIO PHYSICS COURSE. 
992 pages. $4.00 510 illus. 
THE RADIO AMATEUR'S 
HANDBOOK. 448 paees,$1.97 
126 Illus 
MODERN RADIO ESSENTIALS, 
;ver 11'000 pages, and over $1.95 
FOUNDATIONS OF RADIO. 
248 pages, 
145 illus. $2.47 
PHOTOCELLS AND THEIR AP- PLICATION. 332 pages, $2.88 180 illus. 
ELECTRONICS, 134 papes, 
45 illus. $1.95 
SHORT WAVE RADIO HAND 
BOOK, 128 pages. 150$100 
illus. 
PRINCIPLES OF RADIO, 
478 pages. 
806 illus. 
EXPERIMENTAL RADIO, 
256 pages, $2.69 

$3.46 

168 illus. Prepaid 
MODERN RADIO SERVICING, 
1300 pages, over 700 $ 
Illus. $4 00 
FIELD SERVICE DATA AND 
ANSWER BOOK, $2.50 436 pages 

Both Books $6.00 
DRAKE'S CYCLOPEDIA OF 
RADIO AND ELECTRONICS, 1050 
pages, 1178 
Illus. $4.88 

FUNDAMENTALS OF RADIO. 
$3.46 

426 pages. 
Illustrated. Prepaid 
ELECTRICITY AT HIGH PRES- 
SURES AND FREQUENCIES. 
248 pages. 141 
illus. Prepaid $1.89 
RADIO CONSTRUCTON AND REPAIRING. 444 pages, 
illustrated $2.50 
THEORY OF VACUUM TUBE 
CIRCUITS, 226 pages, 228$3 00 illus. 
PRINCIPLES OF RADIO COM- MUNICATION, 988 $7.35 Pages. profusely illus. 

8 3D pages,E4751fills. $550 
EXPERIMENTAL RADIO EN- GINEERING, 346 pages, $3.46 
250 illus. 
RADIO OPERATING QUESTIONS 
AND ANSWERS. 427 $2.50 pages. 106 illus. 
OFFICIAL RADIO SERVICE HANDIBOOK, over 1,000 pages, 
over 1,000 illus. 92 $3. 
Prepaid 92 
OFFICIAL SHORT -WAVE RADIO MANUAL, 240 pages, many Illustra- 
tions. Vol. I (1934) $2.00 Prepaid 
Vol. 2 (1935) $2 50 Prepaid 

OFFICIAL RADIO SERVICE MANUAL. Volume 4. 2.000 illus., 
over 400 pages $3.43 Prepaid 
OFFICIAL RADIO SERVICE 
MANUAL. Volume 5, over 3,000 illus., over 1,000 pages, $6.86 Prepaid 
OFFICIAL RADIO SERVICE 
MANUAL, Volume 6, over 1,200 
pages, over 2,500 illus. $6.86 
Prepaid 

15 HANDY - 
POCKET -SIZE 
RADIO BOOKS 

Here are 15 up -to -date books on radio and air conditioning. Modern in every sense. ALL BOOKS UNI. FORM -they contain 64 pages; 50 to 120 illustrations. All books written 
by well -known authors. Order by Number. 

2. MODERN VACUUM TUBES 
3. THE SUPERHETERODYNE 

BOOK 

5. HOW TO BECOME A SERV- 
ICE MAN 

6. BRINGING ELECTRIC SETS 
UP TO DATE 

8. RADIO QUESTIONS AND AN- 
SWERS 

9. AUTOMOBILE RADIO AND 
SERVICING 

10. HOME RECORDING AND ALL 
ABOUT IT 

12. PUBLIC ADDRESS INSTAL 
LATION AND SERVICE 

13. ABC OF AIR CONDITIONING 
14. POCKET RADIO GUIDE 
15. ABC OF REFRIGERATION 
16. PRACTICAL RADIO CIRCUITS 
17. SERVICING WITH SET AN- 

ALYZERS 
18. POINT -TO -POINT RESIST 

ANCE ANALYSIS 
19. PRACTICAL RADIO KINKS 

AND SHORT CUTS 
PRICE PREPAID 50c TAM BOOK 

HOW TO ORDER 
No C.O.D. orders. Our prices are 
net, as shown. Some of the books 
sent prepaid (in U.S. only). 
Those that are not thus listed 
are shipped collect if sufficient 
postage is not sent. Add 70/0 
of price for postage. 

RADIO PUBLICATIONS, 97 HUDSON ST., NEW YORK, N. Y. 
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A Battery- Operated 
S -W Super 

(Continued from preceding page) 
for all listed required components and a. 
reference to drain figures of 31 Ma. max. 
on the "B" and .66 amp. on the "A" bat- 
teries, should suggest the low first and 
operating costs involved in the construction 
and use of this very modern and complete 
job. 

The Tubes 
All tubes are glass octals. And it might 

be stressed at this point that proper per- 
formance depends upon the use of the exact 
kind of tube specified for service in each 
stage's circuits. This is particularly true 
for the I.F. layout, which you will note em- 
ploys two distinctly different types -a 
1E5GT screen grid affair (sharp cutoff) 
in the first stage, and 1D5GP remote cut- 
off or super control pentode jobs in the 
second and third stages. The laboratory 
model was designed to incorporate, and 
duplications should similarly use, tubes of 
these and other exact type number. 

The Circuit 
The front end employs a 1D7G pentagrid 

converter, which initial experimental work 
proved to be a very efficient mixer when 
self -excited (no separate HF oscillator) 
down to and through wavelengths as low as 
7 meters. As we have previously explained, 
no RF stage is used, the antenna coupling 
directly into the first detector tuned circuit. 
Separate tanks for detector and oscillator 
circuits have a maximum C each of .100 
mmf. with the two gang main tuning con- 
denser of .140 mmf. capacity to effect maxi- 
mum coverage with any one set of four 
prong plug -in coils in place. Wiring here 
is quite familiar, following recognized and 
standard pentagrid connection practice. De- 
tector stage grid bias is fixed at minus 3 
volts to provide for maximum input sensi- 
tivity at all times. AVC is not extended to 
control this stage. 

The first I.F. stage, employing the 
1E5GT, is similarly free from automatic 
volume control and similarly provided with 
fixed -3 volt grid bias. Use of this particu- 
lar tube, with the adjustment set for maxi- 
mum conductance, increases the input sen- 
sitivity of the I.F. channel to weaker signal 
voltages. 

Second and third I.F. stages, using the 
1D5GP super -control pentodes, are gain 
controlled automatically -with manual con- 
trol an optional feature (see fig. 2) provided 
through the use of a 7.5 or 22.5 volt C bat- 
tery bridged by a bias -selecting poten- 
tiometer (R1). AVC on these stages be- 
comes entirely sufficient for our purposes, 
leaving, as we have previously noted, con- 
verter and first I.F. stages wide open for 
weak- signal amplification. 

The second detector, strictly speaking, is 
one diode section of the duplex- diode- 
pentode 1F7G. The AF diode load resistor 
combination is the usual 50,000 limiting 
item (which may be omitted where modula- 
tion capability is not held important or 
where increased detector output to the AF 
channel is in order) and .5 meg. audio input 
level potentiometer. The remaining diode, 
RF fed through the small mica capacity 
C23, is used as AVC rectifier, the AVC 
load resistor (R6) returning not directly to 
chassis -ground but to the -3 volt bias for ' 
I.F. and first detector stages (in the case 
of fixed bias throughout) or to the op- 
tional potentiometer controlled voltage 
(Fig. 2) manually adjusting bias for the 
V3 and V4 grids. 

The pentode section of, the 1F7G is .em- 
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ployed as high gain first audio stage. Note 
that in its grid circuit there is a second 
audio gain control -one which determines 
working level for the overall AF channel 
when microphone -fed for modulation pur- 
poses. The microphone -which must be the 
high output job specified if proper service 
is to be expected : of it without additional 
vpltage amplification through an extra 
stage -plugs into a two circuit jack, and 
when it is so plugged in, radio input to the 
AF channel is automatically disconnected. 
Bias for the pentode section of V5, by the 
way, is provided by a small 1.5 volt flash - 
light dry -cell. 

V6, the driver triode, is a 1H4G trans- 
former coupled to the 1J6G Class B output 
tube. TR8 is the modulation transformer, 
designed for 3,000 or 5,000 ohm loads (50 
Ma. maximum secondary current) ; TR9 is 
the speaker output transformer; and SW2 
permits quick changeover from the one to 
the other unit for `send' or 'receive.' 

An interstage jack permits headphone 
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Circuits of interest to those who may decide 
to build Mr. Adams' receiver, showing modified 
mixer hook -up and optional I.F. gain control. 

output from V4. Plugging in the phones 
automatically opens the output stage fila- 
ment connection so as to conserve on bat- 
tery power where and when the speaker is 
not used; use of phones here does not con- 
veniently permit receive -send changeover, 
however, as analysis of the circuit clearly 
shows. The circuit should use R15 and C29, 
by the way, if the recommended crystal 
headset is employed, as such a headset must 
be isolated from DC. 

The beat oscillator circuit uses a second 
1H4G, is quite familiar, and is more or 
less self -explanatory. 

Layout- 'Upstairs' 
The chassis layout drawing and our 

photographs clearly illustrate socket, tun- 
ing condenser, and transformer placement. 
Note that the antenna coil socket is placed 

at the right, near the TR9 output compon- 
ent, while the HF oscillator coil socket 
lines up on the opposite side of the C2 -C4 
gang and near the input I.F. transformer 
TR3. TR10 and V8 placement for the BFO 
is at the left rear. 

The mike jack, master AF gain control 
(R9), phone jack, battery cable receptacle, 
voice coil impedance matching unit (a 
brand new feature), speaker V.C. binding 
posts, and the two chassis connectors for 
200 -500 ohm line and modulation output 
line up along the rear chassis wall, as indi- 
cated. Cl and C3, the detector tank con- 
densers, are the only - items supported by 
the front chassis wall, all other knob con- 
trolled items (optional Rl, radio output 
R8, tone R13, send- receive switch, and bat- 
tery switch) being assembled on the panel. 

Layout- 'Downstairs' 
Not much discussion of below chassis 

layout is required. V1, the converter, is 
mounted horizontally, with its socket to- 
ward the oscillator circuit tank and the 
TR3 input I.F. component so as to provide 
for short, direct leads to all associated coil 
and tuning components. Most of the shield- 
ed I.F. chokes line up along the side wall 
of the chassis, positioned for short plate 
and screen leads to the V2, and V3 sockets, 
with RFC8 and 9 for the last stage hang- 
ing from the base near V4's socket and 
the TR6 output I.F. transformer. Long 
leads across the width of the chassis from 
the output changeover switch to the two 
output transformers, and from R8 to V5 
are run through low capacity shielding, 
and the leads from R13 to V6 should be 
held to be similarly screened, though this 
is not indicated in the under -chassis photo- 
graph. 

Construction 
It will be wise policy to secure specified 

items and to drill and cut the chassis and 
panel to precise layout drawing require- 
ments. This will save much time, do away 
with anything like trial and error parts 
placement, and make possible a physical 
and electrical set -up of proven practicality. 

With chassis, panel, C2 -C4 mounting 
plate, and the panel -to- chassis mounting 
brackets formed and drilled to these layout 
specifications, and with the various re- 
quired components on hand, it should not 
be difficult business to complete physical 
construction in short order. Simply study 
the circuit, drawings, and photographs 
carefully and position all major parts ex- 
actly as indicated, remembering that in the 
wiring -up of these parts all leads except 
those carrying DC should and are to be as 
short as possible and that associated corn- 
ponents are to be grouped together. 

On the right hand bracket, mount the 
antenna -ground binding post assembly, 
and drill both brackets and chassis side 
drops so that with brackets and R1, R8, 
R13, and switch components assembled on 
the front panel, various panel parts will 
clear the chassis front drop. The idea, of 
course, is simply to support the chassis by 
means of the panel brackets, with this 
clearance obtained, and with the whole as- 
sembly made definitely rigid and secure ; 

bottom levels for both panel and brackets 
should be flush, by the way, so as to facili- 
tate table mounting -but the chassis itself 
should be raised about half an inch from 
panel- bracket bottom level so as to permit 
a proper line -up of dial hub and C2 -C4 
shaft. 

Wiring 
The usual wiring precautions should be 

observed. They have been given so much 
attention in articles describing the con- 
struction of short -wave apparatus that they 

(Continued on following page) 
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3O'FOR YOUR OLD 
RADIO DURING M/S 

MIDWEST 
FAGTOIPY -TO -YOU 

SALE! 
i 

FACTORY -TO -YOU PRICE $699s 
LESS ALLOWANCE $30Q° 

1952:45SOLUTELY 
COMPLETE 

6'TUBE 
TOUCH BUTTON 

MIDWEST 
TERMS 
AS LOW AS 

SOSA WEEK 

TOUCH A BUTTON 
...ZIP... AND YOUR 
STATION FLASHES /N! 
LF;T us send this marvelous 

new 1938 Midwest 16 -tube 
radio to your home ... on 30 days 
FREE trial. Use it for four weeks 
before you make up your mind! if 
you decide to keep it, you secure 
$30.00 credit on your old radio ... and 
Midwest will call for it at your home! 
Just imagine a radio so fine, so powerful, 
so luxurious -in a big, beautiful, richly - 
finished walnut console -selling at such 
an amazingly low factory -to -you price. 
You'll be delighted with its glorious new tone, 10,000 - 
mile tuning range, and brilliant world -wide reception. 
Take advantage of Midwest's successful 
factory -to-you plan -save 60¢ of every 
$1.00 -by buying at wholesale prices! 
Send for FREE 1938 Catalog 
MIDWEST RADIO CORPORATION 
Dept. MM -14 Cincinnati, Ohio 

30 
DAYS 

FREE 
HOME 
TRIAL 

i1%ß I 

PASTE COUPON ON 10 POSTCARD-OR WRITE TODAY! --_ 
MIDWEST RADIO 
CORPORATION 
Dol. M M -14 a.d..,lt o 
Send me your n 

nn r e 
t.los 

and 
dcompletedelail. f Adret 

Your liberal 30 - day 
I'RER trial offer. 

I 

(Sp e c ial offer and 
Ñ 

h 
edeee1.aí 

dirmecy t 
with factory by mail.) 

Name 

Town State 
Wer- AgenoMakeEaiyErtre Money. Check Hose O for details 

O Check Here for 1938 BATTERY catalog 

FOR EVERY 

AMATEUR BAND 
Whether you operate in the 5, 10, 20, 
40, 80, or 160 -meter bands, there is a 
precision -built Bliley Crystal Unit 
which will give 
you positive fre- 
quency con- 
trol. Ask your 
distributor 
about the new 
B5 40 -meter 
unit. It costs 
only $4.80. 

T y o C Ei 5. 
BLILEY 

FREQUENCY CONTROL. 
9 ERIa 1. NUMBER 

EMMES 
FREQUENCY 

KC 
M4UF. IN V.S.A. 

ERIE, PA, 

BLILEY CRYSTALS 
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All about the 

SHORT WAVE LEAGUE 

A FEW WORDS AS TO THE PURPOSE 
OF THE LEAGUE 

The SKIORT WAVE LEAGUE was founded in 1030. Honorary Directors are as follows: 
Dr. Leo de Forest, John L. Iteinartz, D. 

E. Replogle, Hollis Baird, E. T. Somerset, Heron Manfred von Ardenne, Hugo Gems- 
back, Executive Secretory. 

The SHORT WAVE LEAGUE is a scien- tific membership organization for the pro- motion of the short wave art. 'l'here are no dues, no fees, no Initiations, in connec- tion with the LEAGUE. No one makes any money from it.; no one derives any salary. The only income which the LEAGUE: has is from its short wave essentials. A pamphlet setting forth the LEAGUE'S numerous as- pirations and purposes will be sent to any- one on receipt of a 3c stamp to cover postage. 

I lit :E MEMBERSHIP CERTIFICATE 
AY apron us you are unrolled an a number, u beautiful certificate with the J.10AGttls'H Heal will 

be sent to yeti, providing 10e in stumps or coin la 
sent for mulling charges. 

Members are ent Pied to prefuronlud discounts 
when buying radio merchandise from umnwmtn Ihuis 
elio have agreed to allow 'incur prices to all 
NIII /lt'l' WA 1.1 ?AU t'i: uu.mbers. 

S11ur1'(tl?due:(eilgne 

If you wish your name engraved on the Free eons harsh lP coMtricato, ux IIlurllaled mien e, phase *Orin to rev or coal. 
SNORT WAVE ESSENTIALS LISTED IN OPPOSITE COLUMN SOLD ONLY TO SHORT 

LEAGUE MEMBERS 

They cannot be bought by anyone ussleSa 
Ito has already enrolled us on of the mem- 
bers of the BIIOWI.' WAVE L1CAQl'l' or signs 
she blank below (which automatically enrolls 
Mtn as u member, always provided Hutt Inn is it 
short ware experimenter, u short wave fan, radio 
engineer, radio student, etc.). 

Inasmuch us tun LEAGI'F Is international, 
it makes no difference whether you are u citizen of the United tit ntrn or any other mot - 
try. The LEA(lUl': Ix open to all 

Application for Membership 
SHORT WAVE LEAGUE 

SHORT WAVE LEAGUE. 
09.101 Hudson Street, New York, N. Y. 

I, tuts undersigned, herewith desire to apply for membership In the BITORT WAVE LEAGUE. In Join- ing the l.IMAQUF I understand that T uni not assessetf for membership und that there are no duos and no fees of any kind. I pledge myself to abide by all the rules and regulations of the SHORT 1VAVM LEAGUE. tthlch rules you arts tu send to me On receipt of this Ipni I cation. 
I consider myself belonging to the following doss lout all X In correct spare): Short Wave Experimen- ter Short N'uve Nun [:1 Radio Engineer f:3 `Ittidont 
I own t1 rio following radio equipment: 

Transmitting 

Call Letters 

Receiving 

None 

Address 

City end State 

country 

1 Molaso lOo for postage and handling for my Mom bersIs P Oertlfloate. 

5 -38 
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A Battery- Operated 
S -W Super 

(Continued from preceding page) 
need not be again detailed here. The main 
idea is to keep all RF and AF leads short 
and direct, as we have previously observed, 
and to tie all by -pass and other returns to 
one convenient chassis point for each 
stage-preferably the grounded filament 
terminal of the associated tube socket. 

Adjustment and Operation 
11ere are a few closing pointers regard 

ing proper adjustment and operation. 
1. Connect a three volt A battery tem- 

p warily to the filaments (no B battery 
"(in "), remove any phones from the phone 
jack, plug- in the various tubes, adjust R16 
(;t 2 ohm rheostat or simply an adjustable 
tV ire wound Truvolt) until the voltage at 
the filaments measures exactly 2 volts, then 
make definitely sure that points of plate, 
screen, general B plus, and bias potential 
do not shl,rt, or show low resistance read- 
ing, to the common A plus line. 

2. With mike "out," connect up the "B" 
and "C" make supply and these measure- 
ments: all R.F. - and I.F. plates 180 volts; 
R.F. -I.F, screens 67.5 volts; V5, HF oscil- 
lator, and BF oscillator plates about 100 
volts; V6 plate 180 volts ; Class B plates 
135 volts; bias readings of -3 for V1 -V2, 
variable or -3 fixed for V3 and V4, -1.5 
for VS pentode section, -4.5 for the driver 
t u be. 

3. 'l'urn the send - receive switch to re- 
ceive position for speaker output, plug in 
the microphone, and note if the AF system 
k properly working and provides room 
volume on mike speech. 

4. Remove the mike, and with no R.F. 
coils in place, adjust the I,F, transformers 
to exactly 1500 kc. In the lab. model we 
have tied the no. 2 socket terminals for all 
pentode tubes to chassis -(B minus, A 
minus, C plus), connecting no. 7 terminals 
together for common A plus feed; this 
places the tube suppressor elements, which 
are internally connected to the no. 7 ter- 
minals, at a positive potential (with respect 
to ground) of two volts ; and if, with the 
I.F. sharply peaked, there is a low fre- 
quency oscillation experienced, the common. 
suppressor, or A plus, line should be by- 
passed to chassis by a filter condenser of 
sufficient capacity. to prevent this effect- 
or the filament connection for one, two or 
all three I.F. tubes should be reversed, no. 
7 terminals being grounded, no. 2 terminals 
being- connected together for A plus. 

5. Plug in one set of wound coils (re- 
ferring to coil data for proper construc- 
tion), connect in the antenna, and tune for 
signals (again referring to the coil data 
sheet for proper tank condenser settings 
with various inductances). If the TR2 
circuit clues not oscillate, reverse the plate 
winding leads, add turns or couple the 
winding more closely to the tuned grid 
one. When signals are heard, other coils 
should be tried and adjusted for proper 
coverage, HF oscillation, and 'maximum in- 
put efficiency. 

6. The BFO circuit is now tuned up un- 
til with the BFO switch 'on', a slight hiss 
or rushing sound is in evidence. The re- 
ceiver is now completely ready for service. 

On send, the audio system is used to 
plate modulate a low power transmitter or 
grid or suppressor modulate a medium 
Power assembly. (On low power, plate 
modulation is definitely 'recommended due 
to its relatively high efficiency.) 2 watts 
of AF will 100% plate modulate 4 watts 
(plate input) of RF-or will modulate 6 

Please say you sow it in SHORT WAVE Si TELEVISION 

Accessories for Members of t1,t' 

SHORT WAVE LEAGUE 
/Ivory mambo, of the SNORT WAVE LEAGUE want* to Identify himself in some way. For your convenience the League directors have prepared suitable letterheads, lapel buttons, stinkers, etc. In addition there are many ehort. wave accesaorles, such as naps, °lobes, etc., which the League offers only to members at special price. Take your °Wee from advertisement. THE ARE SOLD ONLY eTO LEAGUE MEMBERS. ESSENTIALS 

A -50e per 

LEAGUE LETTERHEADS 
A beautiful, official letter howl 
correspondence, designed members' ell 
necessary stood altowitht 

the heroinesradio Industry, mall order houses and radio mamtfacturera, as mew houses offer members of the I.EAGUE preferential discount. The letterhead Is also absolutely essential when writing for veri- fication to radio stations either horn or abroad. It automatically gives you a professional standing. 
A -SHORT WAVE 

50c F. I. A.0 U E letterheads, 
too Per 100 

WORLD GLOBE 
This uuportant usnntlal le an ornament for every Olt or study. It Is a globe O in. In diameter, 
inprintout 

in fifteen colors, glazed n such a way the It can he washed. This globe 
that 

you to intelligently log foreign stations. The ,Ease is of solid walnut and tuo romi.morldlppn of a ufckol like metal. Entire device sub etantially made, and will give tut attractive appearance to every station, emphasising the long. 
dictature work of the operator. 
D -Globo of the World 89c Prepaid GP 

D-890 each 

SHORT WAVE MAP OF THE WORLD 
This beautiful map, measuring 18x20 In, and printed in 18 colons is hndlapensablu when hung in sight or placed "under the glass" on the table or wall of the short wave enthusiast. It cou tulne a wealth of inforinutton such as distances to all parts of the world political nature of the country in which a broadcast station is located, etc and from the manner in which the map is blocked off gives the time In different parts of the world ut it glance. 

C -25e each 

F- t4IIORT WAVE Atari 25c of file world I'repald 25 
WORLD RADIO MAP AND 

STATION FINDER 
The finest device of its kind pub Ilehod. The world's map on heavy board is divided into 23 sections, while the rotary disc shows you immediately the exact time in any foreign country. Invaluable in log. gins foreign stations. Also VIvss call letto -s Resigned to all nations. Siso 11x28". 
C- Ratllo Map of the 

25c World and Station Finder, 
l'ispeld 

LEAGUE SEALS 

G -15c for 25 
These noels or stickers 
two executed In throe colors and measure 11,.4 
In. in diameter, and are gummed on one sldo. They are used by mein. burs to affix to station 
cry, letterheads, en- 
volopos, postai cards 
and the like. The seal signifies that you are a member of the SHORT 
WAVE LEAGUE. Sold 
in 95 lots or multiples only. 
O -SHORT WAVE 
LEAGUE souls, per 25, 

Prepaid 15c 

LEAGUE LAPEL BUTTON 

E -35c each 

This beautiful button is made in hard ounmel in four colors, rod, 
urea taros quarters of an inch ni diameter. Hy wearing this, bu 

white blue and gold, It mea 

ton, other members will recog nice you and it will give you a professional air. Made In bronze, gold filled, not plated. Must be seen to be appreciated. 
E -SHORT WAVE 

35c LEAGUE/ lapel button 
Prepaid 

Et -SHORT WAVE LEAGUE lapel button, like the one do. scribed above but ht 
solid gold. 

Prepaid ' 
SHORT WAVE LEAGUE 

99.101 Hudson St., 
New York, N. Y. 

SHORT WAVE LEAGUE, 1538 99401 Hudson Street, New York, N. Y. Gentlemen. 
O I am a ntombor of the SHORT WAVE LEAGUE 

n Please sand rite application for membership in the 
SHORT WAVE LEAGUE Please send me the following short wave essentials as listed In this advertisement: 

for which I enclose $ boruwith, 
Name 
Address 
city and State 
Countttry 

L 
stamps la aon y . ominitton ° Emmet Ugh' an °initstamps.) wti 
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watts at 80 %. The maximum DC flowing 
through the TR8 secondary should not ex- 
ceed 50 Ala. 

Coil Data 

WIRE USED FOR ALL COILS -SPECIAL R.F. PUSH - 
BACK. *(This is a low -loss wire, the nearest pos- 
sible thing to bare conductor). 

COIL A- ANTENNA, TRI -9 to 21 meters, approx., 
det. tank setting variable. 
Secondary (tuned) winding -31/4 
3/4 inch of form length. 
Antenna winding -approx. 4 turns, close wound. 

COIL B- OSCILLATOR, TR2 -9 to 21 meters, approx., 
osc. tank setting at zero. 
Secondary (tuned winding) 3 turns, spaced sim- 
ilarly to A. 
Plate winding 31/2 turns, interwound with secondary. 

COIL C- ANTENNA, TRI -19 to 31 meters, approx., 
with det. tank setting variable. 
Tuned secondary -61 /4 turns, spaced to one inch 
of form length. 
Antenna winding -41/2 turns, close wound. 

COIL D- ANTENNA, TRI -31 to 45 meters, approx., 
with det. tank setting variable. 
Tuned secondary -103/4 turns, spaced to 11/2 inch 
of form length. 
Antenna winding -41/2 turns, close wound. 

COILS CD- OSCILLATOR, TR2 -I9 to 45 meters, 
approx., with range 19 to 31 meters when used with 
Coil C and with oscillator tank setting at zero, 
and range from 31 to 45 meters, approx., when 
used with Coil D and with osc. tank setting at 100. 
Tuned winding -61/4 turns, spaced to I inch. Plate 
--41/2 turns, close wound. 

COIL E- ANTENNA, TRI-40 to 80 meters, with 
variable det. tank setting. 
Tuned secondary-20 turns, approx., close wound. 
Antenna winding -8 turns, close wound. 

COIL E---OSCILLATOR, TR2-40 to 80 meters, with 
variable osc. tank setting. 
Tuned winding -13 turns, close wound. 
Plate winding -8 turns, close wound. 

NOTES: 
I. All plate or antenna winding spaced approx. 

1/4 inch from ground end of tuned windings to 
minimize capacitative coupling effects. (Except 
for IO meter osc. coil.) 

2. Reverse connections of plate windings if oscilla- 
tion is not had, or increase number of turns. 

1 Range-figures are approximate. Individual coils 
should be trimmed down or up to maximum 
frequency limits as given or to other limits 
as required. 

4. For strictly amateur work, where maximum 
bandspread must be obt &lied, use five prong 
coil forms and sockets, connecting the extra 
prong down on the tuned winding and to the 
main tuning condenser stator lugs until the 
desired spread is obtained. Spot with tank 
condensers. Do not expect above ranges to 
hold under such circumstances, however. 

turns spaced to 

List of Parts 

AEROVOX 
Type 284 tubular 
C6, 9, 10, 11, 8, 13, 14, 15, 7, 16, 19, 20, 26, 27, 

33, 18 .05 mf. 200 V. 
C24, 25, 30, 31-.1 mf. 200 V. 
C12, 17, 29, 32-.25"mfs. 200 V. 
C28=:002 mf. 
Type 1468 mica 
C5, 21, 22,'23-.0001 mf. 
C34-.00025. mf. 

HAMMARLUND 
C1, C3- MC- 100 -M, or smaller tank condensers 
C2. C4 -dual gang type MCD -140 -S 
RFC) and RFC2 -CH -X RF chokes 
SWF-4 and SW F -5 coil forms, as required 

MEISSNER 
'r123 -1500 KC 1 -f trans. type 8091 input 
TR4 and TR5- ditto, type 8095 interstage 
TR6- ditto, type 8095 output 
TRIO -ditto type 8175 BFO 
RFC 3, 4, 5, 6, 7, 8, 9- shielded type 5582 RF 

chokes 
SW1 -type 18263 switch, adjusted for 4 P.D.T. 

KENYON 
TR7 -type T -252 Class B driver trans. for 1J6G 
TR8 -type T -452 Class B output trans. for mod- 

ulation of xmitter (out. imp. 3000 and 5000 
ohms) 

TR9 -type T -302 Class B output for 200 -500 ohm 
line and voice coils 

I.R.C. 
R7, 17, 2- 50,000 ohm half watt insulated 
R15, R18- 30,000 ohm half watt insulated 
R10, R14- 100,000 ohm % W. insulated 
R3, 4, 6, 12- 250.000 ohms % W. insulated 
R5, 11- 500,000 ohms y W. insulated 
R19-4 megs. ;; W. insulated R1- 100,000 ohms potent. (Optional, see fig. 2) 
R8 -.5 meg. radio of level control 
R9 -1 meg. master AF gain control 
R13 -1 meg. tone control 
R16-2 or 3 ohms wire wound, to be shorted down 

to proper R, or 2 or 3 ohms rheostat 

M ISCELL,* 
131-double circuit jack 2- interstage filament control and phone jack 

attery cable plug receptacle 
SW2- D.P.D.T. switch 
Phone plug 
Microphone plug 
One 4. one 5, one 8 prong steatite sockets 
All other sockets -8 prong moulded octal 
7 tube shields -type TSB -1 complete 
Output line receptacle -No. S -3 with 70-3 plug 
Mod. output receptacle -with matching plug 
Matching speaker selector assembly -S7VD with 

PM6I plug 
3 post antenna assembly (A -A -G) 
2 post insulated speaker assembly 
1 -Dial Micromaster, type 401 
2 -Tank dial plates 1- Master AF gain control plate 3- Pointer knobs 

TUBES* 
1 -1D7G 1- 1E5 -GT 
2 -1DSGP 
1 -1 F7G 
2 -1H4G 
1-1J6G 

METAL PARTS 
1 -Panel standard size -I9 x 81. inches 
1--- Chassis -10 x 17 x 3 inches 2- Chassis support brackets. approximately 9 

inches long. 6 inches high. See text. 1- Speaker case (optional) 

LENZ ELECTRIC 
25-Feet. special low -loss RF conductor for 

winding coils. 

ACCESSORY ITEMS* 
5 -Small grid caps 
3 -Small rubber grommets 
Mounting plate for C2 -C4 dual tuning condenser 

(see text). 
microphone 

WRIGHT- DeCOSTER 
1-8" Nokoil speaker, less output transformer 

BRUSH 
1 -Pair high impedance crystal headphones 

'Most radio mail order !rouses can supply these 
items, if properly identified as to title of article 
issue (month) of SHORT WAVE & TELE- 
VISION and year. 

What's New In S -W Apparatus 
Universal Marine Type 8 -Tube Receiver 

(Continued from- page 38) 

employed. AVC is included and also an 
input signal control as well as controls for 
audio volume and tone regulation. A special 
feature of this set is that it is ruggedly 
built for hard use and no electrolytic con- 
densers are employed. The filtering con- 
densers are of the permanent paper type. 
Both the positive and negative D.C. power 
lines are well filtered against line noise. 

This receiver, although -using but 8 tubes, 

for May, 1938., 

is practically the equivalent of an 11 -tube 
receiver, as 3 of the tubes perform more 
than one function. An eight -inch full -range 
loudspeaker is built into the cabinet and 
all of the parts are vibration proof. By- 
pass -condensers and other parts are of the 
moisture -proof type, as are also the 
resistors. 

This article has been prepared from data sup- 
plied by courtesy of the E, M. Sargent Co. 

AN 
(HASS 

SPEAKER 

CASES- 
F o r (sousing 
loud speakers 
for public ad- 
dress systems 

BUD cases are ideal for portable 
and permanent public address 
installation, call systems, etc. 
Completely enclosed, they give 
a neat professional appearance. 
Speaker hole is covered by 
metal grill, cane design. Unit is 
sturdy and attractive -finished 
in beautiful black crackle. 

ASK FOR BUD PARTS at your Jobber's 

Condensers Plugs. jacks. etc. Sockets 
Coll Forms Dint Plates Microphone stands R. F. Chokes Adopters 

74094e rart.4, afte,&44e/ 
Cornell- Dubilier typo BR dry eloctrolytics 
(illustrated here actual size) are the last 
word in efficient compact filter capacitors. 
Hermetically sealed aluminum case gives 
absolute protection against heat and humid- 
ity. Write for catalog flyer No. 154A, TODAY( 

CORNELL - DUBILIER ELECTRIC CORP. 
1)27 Hamilton Blvd., So. Plainfield, N. J. 

R f/P/D C-f/L CULf/TOR 
For Multiplication, Division, 

Solving Triangles, Stress 
and Force Diagrams 

THE "TBIOONO- 
ORAPH" is a time sav- 
ing, indispensable "tri - 
angular elide rule" for: 
Solving Right and Ob- 
lique Triangles, Obtain- 
ing All Trigonometric 
Functions of an Angle 
by a Single Setting. 

Multiplication, Division, Proportional Calculations, 
and Solution of Stress and Force Diagrams. A 
Combined Numerical Calculator and Trigonometric 
Function Table on a Single Page. Ideal for re- view. Instruction Book furnished. Celluloid "Trigono- 
graph" $1.50; Cardboosd Model 50e. Money back 
guarantee. Descriptivo Circular on Request. 
CHEMICAL RUBBER PUBLISHING CO. 
1908 W.112th St. Cleveland, O. 
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BRINGS YOU ANY ONE OF 
THESE 4 FAMOUS RADIO BOOKS 
RADIO FANSI Help yourselves to a radio education for the price of 10e per book. These books give you a good foundation towards the study of radio. You'll be amazed at the wealth of information contained in thorn. They are especially written for beginners but aro useful review and reference books for all. 

Each hook contains 32 pages, profusely illustrated with clear, self -explanatory diagrams. They contain over 15,000 words of clear legible type. They are an education in themselves and lay the groundwork for a complete study of radio and electricity. 
HOW TO BUILD FOUR 
DOERLE SHORT WAVE 

SETS 
Duo to a special arrange- ment with the publishers 
of SHORT WAVE CRAFT, wo present in this book completo details for build- ing the Doorle sots, also an excellent power pack 
if you plan 

power 
electrify any of tho sets. Contains EVERYTIHING that has over boon printed on those famous receivers. Those are the famous sets that appeared In SHORT WAVE CRAFT: "A 2 -Tube Receiver that Reaches the 12,500 Mlle Mark." by Walter C. Doerlo 'A 3. Tubo 'Signal Gripper,' by Walter C. Doerlo, "Tho Doerlo 

HOWTO MANE THE MOSIT 

AND 2- TUBE E V RS- 
This book contains a number 
of excellent 1- and 2 -tube sets 
some of which have appeared 

IO- in past issues of R 
CRAFT. These sets are not 
toys, but have been carefully 
engineered. They are not ex- 
pertinents. To mention only a 
few of the sets the following will give you an Idea. Tho 
Megadyno 1 -Tubo Pentode 
Loudspeaker Sot by Hugo 
Gernsback -Electrifying T h o 
Megadyyno -How to Make a 1- 
TU131) Loud'peI!ker sot, by W. 

SimP e 1-Tube 
Chesney-How 

ll Wavea Elec- 
tric Set, by F. W. Harris - 
How To Build A Four -In -Two 

All -Wave Electric Sot, by J. 
T. Bernsley, and others. 

Euch sot is fully de- 
scribed in simple lan- 
guage so that anyone 
can build with limited 
moans and with proc 
tically no experience a 
worth-while u I lwa v 
radio set. 
Has 30 Illustrations. HOW TO BUILD 

SHORT WAVE SETS 
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'2-Tuber' Adapted to A.C. Operation," "The Doerlo 3 -Tube 'Si' gnal Gripper ' 
Dlectri fled,' and "The 
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RADIO PUBLICATIONS SNIT -13.38 
101 Hudson Street, Now York, N. Y. 
Please send Immediately POSTPAID the books checked: 

No. 1 -How to Build 4 Doorle Short Wave Sots..10c 
No. 2 -How to Make the Most Popular All -Wave 

1- and 2 -Tubo Receivers 10e 

No. 3- Alternating Current for Beginners 10e 

O No. 4 -All About Aerials 10e 

I am enclosing c; the price of each book is 10e 

Send me FREE circular listing 48 now 10e publica- tions 

Name 

Address 

City Stato 
(U. S. Coin or U. S. Stamps acceptable.) Books are sent 
postpaid. 

ALT f ATING 
NE RS 

ENT 

This book gives Lhe beginner a foothold in electricity and radio. Electric circuits are explained. 
this includes Ohm 'i1 Law, alternating current, sine waves, volts, amperes, watts, condensers, 

transformers. motors and gener- ators, A.C. instruments, house - wiring systems, electrical appli- 
ances and electric lamps. 
Hero are some of the practical experiments which you can per. form. Simple tests for difforen tinting between A.C. and D.C.; how to light a lamp by induc- tion; making a simple electric horn; demagnetizing a watch; 
testing motor armatures; charg- ing storage batteries 
from A.C. outlet; test- 
ing condensers with 
A.C.; making A.C. 
electromagnets; fry- 
ing eggs on a cake 
ice; making simple 
A.C. motors anti many 
others. Has 42 illus 
trat ion S. 

10c postpaid 

GEAMSm*cia MOM 

ALL ABOUT AERIALS 
In simple, understand 
able language this book 
explains the theory un- derlying the various 
typos of aerials; the in- 
verted "L," the Doub 
let, the Double Doublet, 
etc. It explains how 
noise -free reception can 
be obtained, how low - 
impedance transmission 
lines work-, why trans- 
posed lead-ns are used It gives in detail the construction of aerials suitable for long -wave 
broadcast receivers. for 
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Ismail tl 
,TMNSiAISSIDN 

usti 

HaEaE.lulrramra 
s MOTORS 

WINSPITON 
AE/WNtE 
TRANSFORMERS 
INDUCTANCES 
A.C.IIOTNUWns 

,us rvIUOLT..a nn n.n.rAAT 

10 51555100. 1101111411.10 

short -wave receivers, 
and for all -wave receiv- 
ers. The book is written 
in simple style. Various 
typos of aerials for the amateur- transmitting 
station are explained, 
so you can ungerstsn,1 
them. Has 66 illustra- 
tions. 

10c postpaid 

Remember that each book has 32 pages 
and contains over 15,000 words. Each 
book has from 30 to fib fine illustra- 
tions. POSITIVELY THE GREATEST 
10e VALUE IN RADIO BOOKS 
EVER OFFERED TO THE PUBLIC. 
If you do not think that these books are worth 
the money asked for them, return them within 
24 hours and your money will be instantly re- 
funded. 

Send for our FREE circular listing 
48 new 10c Publications 

RADIO PUBLICATIONS 
101 Hudson St., New York, N. Y. 

+lEr FEuows! 6 BACK NUMBERS 
Of SHORT WAVE AND Tf 1.EYISION 
SENT ANYWHERE IN U S. SOR 7O4 

For a limited time 
only, and as long as 
they last, we will 

send you six back 
numbers of SHORT 

WAVE & TELEVISION 
assorted, your choice, for 

70 cents. 
The usual price for six copies would be $1.50, 

and most publishers charge a higher price for 
back numbers over one year old. 

We can supply only the following back num- 
bers: Dec., 1980; Feb., April, June, Sept., Oct., 
1981 ; July, Aug., Oct., 1932 : Jan., April, Oct., 
Nov., Dec., 1988 ; Jan., Feb., Mar., April, May, 
Aug., Sept., 1984 ; 1985 -All issues except Jan- 
uary, February and March ; 1988 -All issues ; 

1987 -All issues ; 1988 -All issues to date. If you do not specify copies, we will send as- 
sorted numbers to fill your order. Note, we cannot 
exchange the copies for ones that have been sent 
to you. 

Every copy of SHORT WAVE & TELEVISION 
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contains information which you should have. Here 
is a chance to get those copies. 

As only a small supply of back numbers on 
hand, this offer will be withdrawn as soon as they 
have been sold. 

We accept U. S. stamps, U. S. coin, or money 
order. Rush your order today. 

SHORT WAVE & TELEVISION, 5.38 
99 -10I Hudson Street, New York, N. Y. 

Gentlemen: 1 enclose herewith 70c, for which you 
are to send me six back number copies of SHORT 

WAVE & TELEVISION as follows 

Naine 

Address 

City State 

What Do You Think? 
(Continued front. page 16) 

vision articles, I like them very much. Al- 
though I never expect to take up this work, 
still I like to read of the progress and latest 
inventions in television. I am sure many 
other readers will agree with me on this. 

Congratulating you again on the fine 
work your magazine is doing in advancing 
radio, I will say 73. 

DALE GILLASPIE, 
716 Bradshaw Ave., 
East Liverpool, Ohio. 

Baird Demonstrates Color 
Television 

(Continued front page 18) 
transmitted from the South Tower of the 
Crystal Palace television station in Lon- 
don, on a wavelength of 8.3 meters. 

Mechanical 120 -line scanning was em- 
ployed at both transmitter and receiver. A 
mirror drum with 20 mirrors, revolving at 
6,000 revolutions per minute was used at the 
transmitter, The light beam reflected from 
the revolving mirror drum, was in turn 
reflected through a rotating disc contain- 
ing twelve concentric slots, each of the 
slots being covered with blue, green and 
red filters, respectively, the colors being 
received in regular sequence at both trans- 
mitter and receiver. 

The receiving device for color television 
also employed a drum containing 20 mirrors 
each staggered at a slightly different angle 
and revolving synchronously at 6,000 r.p.m. 
The output of the television receiving set 
is connected to a light valve (Kerr cell) 
as the diagram shows ; the light ray from 
an arc or other powerful source of illum- 
ination is modulated to correspond with 
the lights and shadows in the picture. 
Scanning is accomplished in the usual man- 
ner by means of the 500 r.p.m. rotating 
slotted disc covering alternately with blue, 
green and red filters. 

Courtesy of Television and Short -Wave 
World (London). 

(Editor's Note -Color television was demon- 
strated with small sire images about 10 years ago 
by Baird. About the same time color television was 
also shown in this country by the Bell Telephone 
Laboratories.) 

New 12 -Tube 
Communications Receiver 

(Continued front page 38) 
is the dial arrangement. A fully illuminated 
easy -to-read glass scale dial is a promi- 
nent feature; with plainly marked scales 
covering all the important frequency chan- 
nels. .The tuning controls have the fly- 
wheel feature, for both the main tuning and 
the band -spread controls. A bond -in -use 
indicator is built into the dial. 

The entire I.F. system with its associated 
multi -gang switch is built into a separate 
copper -plated unit. One of the special fea- 
tures of this new receiver is that special 
care has been taken in the design for 5- 
meter reception. By using a special set of 
I.F. circuits tuned to 1560 kc. and de- 
signed to have a flat top response char- 
acteristic and wide band -pass, together with 
a special antenna connection, the 5 -meter 
signals are given every chance to be heard 
with maximum efficiency. A push -pull 
beam power output stage is employed. 

Our information bureau will gladly supply 
manufacturers names and addresses of any items 
mentioned in Short Wave & Television. 

Please say you saw it in SHORT WAVE & TELEVISION SHORT WAVE & TELEVISION 
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Short Wave League 
HONORARY MEMBERS 

Dr. Lee de Forest 
D. E. Replogle 
John L. Reinartz 

Hugo Gernsback, 

Manfred von Ardenne 
E. T. Somerset 
Hollis Baird 

Executive Secretary 

When to Listen In 

M. Harvey Gernsback 
AH schedules in Eastern Standard Time 

GUATEMALA ... Thanks to R. B. Ox- 
reider, we publish the following informa- 
tion on several Guatemalan stations. TG2, 
Radio Morse, operates on 6.18 mc. with 200 
watts power from 6-11 p.m. Monday to 
Friday ; Saturday, 6 p.m. -1 a.m. ; Sunday, 
7 -11 a.m., 3-8 p.m. TG2 relays the pro- 
grams of long waver TG1. 

TGQA at Quezaltenango, La Voz de 
` Quezaltenango, operates on 6.4 mc. with 
200 watts power and relays long wave sta- 
tion TGQ. Schedule is 9 -11 p.m. Monday 
to Friday ; 9 p.m. -1 a.m. Saturday ; and 
1-3 p.m. Sunday. Reports to both of these 
stations should be addressed to the Director 
General of Electrical Communications at 
Guatemala City. TG2 is actually operating 
on 6.21 mc., although they announce 6.18 
and TGQA is actually on 6.44, although 
they announce 6.4. TGQA is the same sta- 
tion as former TG1X, which was the call 
used when -testing. 
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(11.44. Toi.k .71. ̀a.-4/. du, /1.4.tsè 
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.agova. 

-NUT `É4 
This handsome certificate is presented FREE to ail 
members of the SHORT WAVE LEAGUE. The full 

size is 71/4" x 91/2". (See page 52) 
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PAN AMERICAN STATIONS ... The Fed- 
eral Communications Commission recently 
loaned four frequencies previously reserved 
for a projected government short -wave 
broadcasting station to W2XAD at 
Schenectady, New York, and W1XAL at 
Boston. These frequencies are to be used 
exclusively for broadcasting non- commer- 
cial Pan American programs. W2XAD was 
assigned 9.55 and 21.5 mc. As mentioned 
last month, W2XAD operates on 21.5 mc. 
from 8 a.m. -12 n. and on 9.55 mc. from 
7:30 p.m. to 12 m. Aerials directed at 
South America are used on both of these. 
W2XAD on 15.33 mc. continues on the 
same schedule as heretofore, 11 a.m, -9 p.m., 
using an aerial directed toward Europe. 
W2XAF on 9.53 mc. operates from 4 p.m.- 
12 m., using an aerial directed to the west- 
ern part of South America and broadcasts 
programs in Spanish ; while W2XAD on 
9.55 mc. broadcasts on a beam directed 
toward Brazil with programs in Portuguese. 
W1XAL in Boston was assigned the 11.73 
and 15.13 mc. channels for Pan American 
use. We have not received information as 
to the exact schedule of operations on these 
new frequencies, but they are being used at 
present. 

The 9.55 channel of W2XAD is also used 
by OLR3A at Prague, Czechoslovakia, and 
by the new French Radio Colonial station. 
Considerable interference has been_ noted 
between W2XAD and OL3RA during the 
evening hours when both are operating 
simultaneously. The 15.13 mc. channel of 
W1XAL is also used by the new Radio 
Colonial station and it is possible that 
there will be interference between these 
two stations. 
ENGLAND . Daventry began sending 
out special programs in Spanish and Por- 
tuguese for South American listeners early 
in March. These programs are broadcast 
on GSB, 9.51 mc., using two different 
transmitters and two different directional 
antennas, one for Central and one for 
South America. Schedule is 8:30 -9 p.m. 

GSP, 15.31 mc., is now used from 4:15- 
6 p.m. and from 6:20 -8:30 p.m. for North 
American listeners.(Contìnued on page 62) 

AMPERITE toz¢s¢nts 

TIM fiCpUSTIC 
®4ENSATOR C 

IMPORTANT 
USES WISNUDTO 

INCREASE 
HIGHS 

PUSH DOHH- 

TOINIIEISE 

LOWS 

(>f ) The Acoustic Com- 
pensator enables you to 
lower or raise the response 
of the microphone by the 
mere flip of the finger! 
(2) Makes the Velocity 
immediately adjustable to 
close talking or distant 
pickup. (3) Immediately 
adjustable to any type of 
job or occasion. 

MODELS RBHk, RBMk, with acoustic compensa. 
tor. Frequency range 40 to 11,000 CPS. Output, 
-65 db. Switch, cable connector, 25' of cable. 

$42.00 LIST 
MODELS RBHn, RBMn, without acoustic compen- 
sator $42.00. LIST 

MODELS RAH -RAL, excellent for speech and 
music. Reduces feedback. Output, -68 db. 

$22,00 LIST 
THEW 

AMPERITE CONTACT MICROPHONE, 
for use on all string instruments. .. .$22.00 LIST 
AMPERITE "HAND -I- MIKE." smallest velocity 
made; used as hand, desk, or stand mike. 

$22.00 LIST 

Write lot new Illustrated Bulletins. 
FREE: Window Decal & Window Display; 

also new sales helps. 

AMPERITE C 561 BROADWAY, N. Y. 

AMPERITE 
MICROPHONE 

STURDY BINDERS 
for any size magazines. 
Covered with black corru- 
gated fabricold. Has two 
stamped metal ends with 
12 Spring Wire separators. 
Magazines can be inserted 
and removed in a Jiffy. 
121 /s"x93 /s" fits S.W. &T., 

Radio News, etc.... 80c 
103/s"x1m fits Popular Mech- 

anics, etc. 70c 
83/8,,x5a /4ti fits Readers 

Digest, etc. 60e 
Large size Magazine Holders 5Oc 
each, 3 for $1.00. 

Nickel Silver initials, glued on the bottom 
of the binder will add individuality to your 
binder, each initial 1Oc 

9/4's9/16" All prices P.P. Prepaid in U.S. 

STOPPANI 
COMPASS 
A Precision Instrument 
made in Belgium. Pur- 
chased by the U. S. Gov- 
ernment at more than 
$30.00 each. Ideal for 
Radio Experimenters 
Laboratory, also may 
be used as a Galva- nometer for detecting 
electric- currents in 
radio circuits. Ruby 
Jeweled. solid bronze, 
4 inches square fitted 
in a hardwood case. Also used by hunters and surveyors. 
Our price prepaid $4.50 

each 

OOLD SHIELD PRODUCTS Dept. S -5, 98 MorninysideAv. 
New York Cty 

Please say you saw it in SHORT WAVE & TELEVISION 

Listen Comfortably with 

BRUSH "Hushatone" 
( pillow speaker) 

Put this radio accessory under your 
pillow and listen to your favorite 
programs. Write for details. 

The BRUSH DEVELOPMENT Co. 

3326 Perkins Ave., CLEVELAND, OHIO 
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, HUDSON STREET 

Questions and Answers Covering 
mitters. 
Questions and Answers Covering S -W Receiv- 

e rs. 
Ultra- Short -Wave Transmitters and Receivers. 
S -W "Kinks " -Short -cuts and Practical Wrin- 

kles, Coil Winding Data. 
How to Add an Audio Amplifier to a Small 

Lj ERE is a brand new book -with an unusually interesting content. The text -prepared by 
11 the Editorial Staff of SHORT WAVE AND TELEVISION, contains a variety of mate- 
rial which only experts could select and incorporate in such an excellent volume. 
"SHORT WAVE RADIO QUIZ BOOK AND KINKS" cannot be bought -it is sent to you 
absolutely FREE with your subscription to SHORT WAVE AND TELEVISION at the 
Special Rate of Seven Months for One Dollar. (Old subscribers may get this book by 
extending their subscription.) 
The book contains 64 pages with a heavy flexible colored cover. It measures 51/sx8% 
inches, and includes hundreds of photographs and diagrams. The contents are outlined 
below. 

S -W Trans- S -W Receïver. 
How to Connect an R.F. Stage Ahead of Your 

Present Receiver. 
Dozens of Novel New Hook -Ups for the S -W 

Experimenter. 
Clear diagrams showing how to connect the 

latest type tubes in place of your old tubes, 
so as to obtain greater DX. 

HOW TO "HOOK UP "- 
S-W Converters Power supplies Beat Oscillators Pre- selectors 
Noise Silencers Modulators Antennas 5-meter receivers 
SHORT WAVE AND TELEVISION 99 Hudson Street NEW YORK, N. Y. 
r 

SHORT WAVE AND TELEVISION. 99 Hudson Street, New York, N. Y. 

Gentlemen: Enclósed you will find my remittance of $ , for which enter my subscription to SHORT 
AND TELEVISION for 

7 months- $1.00 -choice of any one of three (3) books. (Canadian and forelgn -$1.30) 
14 months- $2.00-choice of any two (2) of the three (3) books. (Canadian and foreign-$2.60) 
21 months -$3.U0-all three books (Canadian and foreign -$3.90) 

If you are a subscriber now, we will extend your present subscription. 
Books are to be mailed POSTPAID. 

New subscriber Old subscriber 

Name kddress 

WAVE 

City titate 
Send your remittance by check or money order. If you send cash or unused U.S. postage stamps, please be sure to register your 

letter for your own protection. 
Dept. S1VT -538 

2 Other FREE Books 
A B C OF TELEVISION 

Contains latest mate. 
Hal on Television 

-- developments. It covers theory of scan- 
ning; simple tele. 
vision receiver, how 
the eye sees; the 
photo- electric c e 1 l; 
neon lampe; need for 
broad channel width 
In tranamission of hlghfidelity television 
signals; cathode ray 
tubo and television 
receivers; Farnsworth 
system of television r transmission, a n d 

tother 
Important toe 

- tore.. 
other 

TELEVhlON 

SHORT WAVE GUIDE 
Covers hundreds of 
Short -Wave questions 
and answers; illus- 
trates popular Short - 
Wave kinks; gives 
Instructions for build. 
Ing simple Short- 
Wave receivers; in- 
struction on the best 
type of antenna to 
use; diagram and con struction details for building a simple "ham" transmitter; 
practical hints on 
Short-Wave tuning. 

J 

Facsimile Broadcasting 
(Continued front page 5) 

dinary broadcast amplifiers. These deliver 
it to the radio transmitter in the same 
manner in which sound broadcast signals 
are handled. Any conventional broadcast 
receiver tuned to the frequency of the 
transmitter then will be able to pick up 
the signals. 

In order for the broadcast listener to 
utilize these signals he must have a record- 
ing machine to convert them back into their 
visible equivalents on paper. 

The Finch home facsimile recorder is 
used for this purpose. The recording ma- 
chine in many ways is similar to the scan- 
ning instrument. What is termed a 
receiving copy head holds the dry record- 
ing electro- chemical paper, which is fed 
as a continuous strip from a roll carried in 
the lower part of the machine. A record- 
ing stylus then is moved, by a small elec- 
tric motor, from side to side across the 
surface of the paper, forming marks on 
the paper corresponding in position and 
quality to the elements of the copy at the 
transmitter. When the incoming signal is 
loudest the line traced is darkest, when 
it is weakest no trace is formed. At the 
end of each of these recording strokes the 
paper is moved upward by an amount 
equal to that of the width of each line ele- 
ment. By means of extremely short low - 
tone impulses sent out by the transmitter, 
just before the start of each recording 
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stroke, and by the use of a small motor 
turning over at a predetermined speed, the 
recording stylus moves across the 
in step with the "scanning head" of the 
transmitter, recording copy in its proper 
position. In this manner the recorded 
copy is built up line by line to appear as a 
duplicate of the original. 

The actual home recording machine is 
small enough to be housed as a complete 
unit in a small cabinet, approximately a 
foot square or about the size of a type- 
writer. It may be connected without auxil- 
iary amplifying equipment to the output 
circuit of any broadcast receiver having a 
power rating of over three watts. A switch 
in the loud- speaker circuit is then employed 
to cut the speaker off during the recording 
of facsimile broadcasts. The broadcasting 
station from which facsimile signals are 
sent is tuned in as would be the case if 
regular sound programs were to be re- 
ceived. The facsimile recorder is then 
switched on and the volume control of the 
receiver is turned to the point where copy 
has the desired contrast. The actual re- 
cording operation is wholly automatic and 
requires no attention whatever. 

The simple statement that recording is 
automatic may seem relatively unimportant 
to the average reader, but it is largely the 
solution of the automatic recording prob- 
lem, that has made it possible for our 
laboratory to pioneer in its present work 
in opening up the home facsimile field. For 
until the development of the automatic 

machine and inexpensive dry processed 
paper of wide latitude, the adaptation of 
facsimile recording methods to !tome serv- 
ice seemed rather remote. The machine 
holds a roll of paper enough for a week's 
supply. 

The obvious questions at this point are 
"When will facsimile broadcasts occur, and 
what stations, if any, will handle them ?" 

During the experimental period and 
probably thereafter, facsimile broadcasts 
destined for home consumption will take 
place between midnight and 6 a.m., when 
sound broadcasting facilities are ordinarily 
idle. Time -clocks will turn the radio re- 
ceiver and facsimile recorder on and off 
at specific hours. 

The leading broadcasters of the coun- 
try already have been granted F.C.C. 
facsimile licenses to inaugurate such 
a service,. using regular broadcasting fre- 
quencies between midnight and 6 a.m. in 
experimental transmissions in order to get 
public reaction and to obtain basic engi- 
neering data for future facsimile services. 
Stations now licensed on this basis and 
using Finch facsimile equipment are WLW, 
Cincinnati ; KSTP, St. Paul ; WSM, Nash- 
ville WHO, Des Moines ; WOR, Newark ; 
WHK, Cleveland ; WWJ, Detroit ; WGN, 
Chicago ; WGH, Newport News ; W8XAL, 
Cincinnati U W8XWJ, Detroit, and W8XN 
and W8XIR, both in Cincinnati. In addi- 
tion, other important stations have applied 
to the F.C.C. for similar permits and are 
planning to use this equipment. 

SHORT WAVE & TELEVISION 
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When PCJ and Eddie Startz "Tell the World" 
(Continued frdni page 7) 

must find: Mr an important citi- 
zen of Holland, whose mother is very ill 
and near death. He is on a world tour and 
we do not know his exact location, but we 
'surmise that he might be on the steamer 

. which left Hongkong yesterday. 
You Hams who hear this message get busy 
and by contacting other stations see if you 
can get in touch with the captain of the 
steamship ,_rand deliver to Mr. 

this message." 
Did the Hams locate Mr ? 

You bet they did, and as luck would have 
it, he was on the ship whose name was 
suggested to the Hams for their search 
via the ether waves. Three weeks later 
the pleased financier walked into the office 
of PCJ and personally congratulated Mr. 
Startz. Thanks to Ham radio and PCJ's 
quick- witted announcer, he had arrived 
home several days before the death of 
his mother. 

A Message to American Short -Wave 
Broadcast Stations 

American broadcast stations which have 
short -wave auxiliary transmitters have 
made quite a step forward within the last 
year or two, by putting special f oreign- 
speaking announcers on their staff to handle 
programs intended for South America, 
etc. After talking with 'Mr. Startz with re- 
gard to how Europeans -enjoy American 
programs, we learned -that all is not quite 
as it should be. The reaction of Europeans 
to special programs which are short -waved 
to Europe and other parts of the world by 
the American short -wave broadcast sta- 
tions is this- "Yes, these are very nice 
programs they are sending us, but they are 
not America ! What we want to hear are 
programs like those of George Jessel, Al 
Jolson, or concerts by your famous sym- 
phonic orchestras." . 

The reason why Europeans cannot enjoy 
some of our programs, which entertain 
millions of American daily, is that they 
would probably arrive when our friends 
abroad were sound asleep. The remedy for 
this seems simple -Mr. Startz suggests that 
these programs be recorded and broadcast 
later by short -wave to Europe. In this way 
our European friends may enjoy these radio 
programs when they are awake and ready 
to be entertained. 

New Sound -Recorder Used at PCJ 

When particularly important programs 
are recorded, for rebroadcasts to different 
time -zones or different radio -beam areas, 
the Philips stations use a recently perfected 
system of recording programs, known as 
the Philips- Miller Sound System. The 
music or speech is recorded on a thin tape 
covered with a black emulsion. When the 
sound currents pass through, they cause a 
small chisel -shaped sapphire needle to en- 
grave a zig -zag line in the emulsion. Next 
a beam of light passes through this record- 
ed path on the moving tape and falls on a 
photo -electric cell. The currents from the 
cell are passed through an amplifier and 
then on to a loudspeaker or a transmission 
line. An interesting feature of this system 
is that the voice or music may be repro- 
duced immediately after it is recorded. 
The British Broadcasting Corporation also 
has employed this new system for a year 
in commercial operation. 

Procedure in World -Wide Broadcasting 
by PCJ and PHI 

At PCJ and PHI, under the supervision 
of Mr. Startz, important programs are 
recorded in the manner described and then 
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repeated as many as seven times. For in- 
stance, at noon the program may be sent 
out with the new rotary antenna flashing 
its beam toward the Dutch East Indies. 
At 1 a.m. the program may be repeated 
with the antenna beamed toward South 
America, etc. The technical operator in 
charge can rotate the antenna by merely 
pushing a button and a tell -tale device 
tells him in which direction the aerial 
is beamed. 

Mr. Startz has had his greatest enjoy- 
ment and thrills in short -wave broadcasting 
through his pet station, PCJ, and he has 
made all sorts of experiments in the type 
of programs he has sent out over that sta- 
tion. At times he has broadcast for six 
hours at a stretch ! Speaking as many as 
seven different languages and constantly 
switching from one to another, Mr. Startz 
has proven himself extremely versatile. In 
this way, he explained, the interest of the 
short -wave listener is kept at fever heat ; 

if the listener does not understand one lan- 
guage he cannot tell at what moment Eddie 
may switch to the language of his native 
country and tell a crackerjack story. Or 
again he may flash the news and perhaps a 
personal bit of interest to the listener, 
whether he resides in San Francisco, New 
York or Singapore. For instance, he may 
be talking on the beam which covers Cali- 
fornia and, having received a letter from 
Mr. Smith, suddenly ask Mr. Smith how 
the oranges are. So it begins to dawn on 
us why Edward Startz's programs are 
indeed quite out of the ordinary. It has 
long been the contention that our radio 
programs in general have become too stiff 
and formal. 

Americans Heard in Holland 
I asked Mr. Startz what stations were 

heard best in Holland. He explained that 
the newer type sets sold in Holland re- 
ceive both the broadcast and short -wave 
bands, and that American programs are 
heard from such short -wave stations as 
W3XAL, W2XAD, W2XE and W8XK. 
I asked him if the American broadcast 
stations, particularly the ultra -powerful 
WLW at Cincinnati with its 500 kw., was 
ever picked up direct in Holland, but he 
said that stations in the regular broadcast 
channel of 200 -500 meters were not heard, 
except possibly by an experimenter now 
and then sitting up at all hours of the 
night. 

Another odd point about the broadcasting 
of news flashes was brought out in the con- 
versation with Mr. Startz. For instance, 
when a "hot" news flash such as the burn- 
ing- of the airship Hindenburg over Lake - 
hurst comes through, in Holland the broad- 
cast stations would probably not stop to 
give this news to the listening public. This 
news would be broadcast only at 8 or 11 
p.m. when the regular news bulletin was 
given. As there is about a five -hour time 
difference. between the United States and 
Holland, when the Hindenburg burned over 
Lakehurst, the Dutch broadcast stations 
were off the air, as it was about 1 a.m. in 
the morning ; so no word of the disaster 
was heard by the public until they saw 
their morning newspapers or heard the 
early morning broadcast. Quite a contrast 
to some of our American stations which 
have frequently stayed on the air when a 
great disaster has occurred, broadcasting 
news to those interested until all hours of 
the morning. 

Mr. Startz has indeed the happy faculty 
of providing plenty of variety in all his 
programs. 
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WESTINGHOUSE 
UNIVERSAL MOTOR 

.55 
110 Volts 

AC and DC 

Shipping 
Weight 
s lbs. 

Specifications: 1/30 
H.P. operates on either 
A.C. or D.C., 110 volts, 
5000 R.P.M. Rheostat 
can be used to vary speed. 
Width 

1% Shaft W. one 
inch long. Can be used to 
drive Sewing Machines. Mod- 
els, Buffing Lathe, Polishing 
Head, Drills, Grindstones, 
etc., etc. 

MOTOR only 

MOTOR with Arbor and 14." Chuck 
Add 25c for special packing and mailing anywhere in U. S. A. 

$2.55 
$3.55 

Westinghouse 
Power Generator 

Manufactured for U. S. Signal Corps 
200 Watt. 110 V. AC 

A. C. ELECTRICAL POWER 
from a Windmill, from available Waterpower, from your 
Automobile. from your Motorcycle, from your Bicycle, Foot - 
pedals or Handcrank (for transportable Radio Transmitters, 
Strong Floodlights, Advertising Signs) ; do you want to 
operate AC Radio sets 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 
Some 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 "Ham" 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 Wave artificial 
"fever" apparatus. Television. Pelton Waterwheel for 
lighting or other purposes. Airplane: for lighting strong 
searchlights or electric signs. Laboratory work, etc., etc. 

14 to % H.P. needed to run generator. 
BLUE -PRINT 22 x 28 in. and Four -Page 

x 12 in. INSTRUCTION SHEETS 
FREE with Generator. 

Generator, as described, including four re- 
placement carbon brushes. Blue -print and 
instructions 

Send $2.00 deposit, balance C.O.D. 
Shipping weight 18 lbs. 

(Replacement carbon brushes bought separate $1.50 per 
set of four. Set of instructions bought separate $1.00.) 

MONEY -BACK GUARANTEE 

WELLWORTH TRADING COMPANY 
560 West Washington Blvd. Dept. SW -538 Chicago. III. 

CHASSIS - CABINETS 
PANELS & CANS 

STANDARD SIZES ON HAND 
SPECIAL SIZES MADE TO ORDER 

KORROL RADIO PRODUCTS CO. 
Dept. S -5 

232 Greenwich St.. New York City 

How would you like to save up to 50% on 
Nationally advertised Radios, such as Strom. 
berg Carlson. Philco. RCA. Zenith. G E 
etc.. etc.. for home. farm and auto. over 
400 models to choose from. Also hundreds of 
electric appliance items for the home. Write 
today for the new 1938 giant catalog FREE. 

MODEM'S Dept. 60(05*llufdt St., N.Y.C. 

Where Can You Buy the 

RADIO AMATEUR COURSE? 
See Page 4 
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BUILD IT YOURSELF ! 
SHORT WAVE AND TELEVISION presents 
fifty i Qfpublications featuring construction 
of short -wave receivers and transmitters - 

THESE publications are large printed sheets which average in size about 
11"x17 ", the majority of them printed on both sides. All have photographic 
reproductions of the complete project, as well as detail illustrations. In 

addition, there are complete wiring diagrams and various technical details to 
assist the experimenter and builder in constructing the set. 

Full parts lists are always given, and the printed text runs anywhere from 
500 to 3,000 words. depending on 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 25e to $1.00 apiece, and 
frequently you do not get half the technical information we give you. 

Remember, for the ridiculously lots price of 10e you can now buy a complete 
radio design with photographic reproductions, wiring diagrams, and -full tech- 
nical description making it possible to build each radio project in question. 

Please order each project by its aerial number, and use the special coupon 
on this page. We accept money orders, cash, checks or new U.S. stamps (no 
foreign stamps or currency accepted.) If you send cash or stampe register your 
letter against possible loss. 

THE PUBLISHERS OF "SHORT WAVE & TELEVISION" WILL REFUND 
YOUR MONEY INSTANTLY IF YOU ARE NOT FULLY SATISFIED WITH 
ANY ONE OF THE PROJECTS. 

SPECIAL OFFER: IME THE PRICE W 
OF 

WILL BE $1.00, ̀ A SAVING OF 20c. 

G OMPLETE LIST OF IOc PUBLIeATIO11tS 
HOW TO BUILD THE SWITCH BAND -2 RECEIVER. 
A low -coat receiver for G volt battery or A.C. operation 
which enables the short -wave fan to hear stations in all 
parts of the world 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. Tubes are for 11 volt battery oper- 
ation. No. 2 

HOW TO MAKE THE PORTABLE SUPERHET 4. 
An ace all -wave superhet for battery operation. This 
receiver features band -spread and has a built -in beat 
oscillator. No. 3 

HOW TO BUILD A 4 -BAND 3 -TUBE SUPERHET. 
A 3 -tube receiver giving 4 -tube results. Rack and panel 
type construction is 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 a wide band 
of frequencies without coil switching or changing. Its 
a real performer. It operates directly from 110 V. A.C. 
and has hand - spread No. 5 

HOW TO BUILD A 5 -TUBE SUPERHET FOR FAN 
AND HAM. A sure -tire receiver for all short -wave en- 
thusiasts. It uses plug -in coils and iron core. I.F. 
transformera 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 dual- purpose tube which gives results 
equivalent to a 2 -tube receiver. It is for 2 -volt battery 
operation with headphones No. 7 

HOW TO BUILD AN EFFECTIVE SHORT WAVE 
PRESELECTOR. A signal- booster that will greatly im- 
prove reception on any short -wave super. It employs two 
6K7 tubes in parallel in a 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 -WO 
meters; band -spread is included; metal or glass tubes 
may be employed No. 9 
HOW TO MAKE THE S.W. &T. COMMUNICATIONS 
RECEIVER. An unusually fine receiver for the critical 
Hain 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 a noise -control circuit. variable selectivity 
control and a tuning meter No. 10 

HOW TO MAKE A BAND -SWITCHING 2 -VOLT RE- 
CEIVER. This tine 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 2112 -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 
HOW TO MAKE THE VS -5 METAL TUBE SUPER- 
HET. This complete all -wave receiver boasts. among 
other things. variable selectivity metal tubes. AVC and 
band - spread. The tuning range is from 17 -550 
meters. No. 13 

HOW TO BUILD A BEGINNERS 2 -TUBE SUPER. A 
simplified superhet using 2 volt battery tubes which is 
just the thing for the beginner. It employs plug -in 
coils which cover a tuning range from 15-200 
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.R.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 a 
space -charge detector and requires only 12 volts of B 
battery. It uses 2 -49 tubes which may be operated from 
any 2 volt A battery No. 16 

HOW TO MAKE A REAL 5 -METER SUPERHET. This 
carefully designed receiver for ultra -short wave recep- 
tion employe a straightforward circuit. Careful place- 
ment and high quality parts insure tine 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 -6. This is a first -class 5 -meter super- 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 resulte. 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. mie is the 
receiver for the Rant or Fan who wants a really high 
class receiver of simple design. It employs an unusual 
band -spreading dial. The circuit, employing metal 
tubes, has a stage of T.A.F. followed by a regenerative 
detector and a stage of audio No. 22 
HOW TO BUILD THE OCTODE METAL TUBE -3. 
This receiver is capable of excellent performance on 
the short waves. It requires only one plug -in coil for 
each band as a stage of untuned R.F. precedes the 
detector. It also has an A.F. stage for boosting the 
volume to comfortable headphone level No. 23 

HOW TO MAKE THE 3 -IN -I 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 605 is used as second audio stage No. 24 
HOW TO BUILD THE 100 WATT QRM DODGER - 
A COMPACT 5- MF/TER TRANSMITTER. This M.O.P.A. 
rig puts out a hefty signal and by use of a calibrated 
vernier oscillator control will overcome the QRM 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- 
ploys five 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 transmitter delivering 400 watts output 

from an 800 final amplifier. A crystal pen -tet oscillator 
is used, followed by a driver stage. Real DX has been 
worked 'on 10, 20, 40 and 80 meters with this smooth 
working Job No. 28 

HOW TO BUILD A 25 -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 used including 
the power supply unit No. 29 

HOW TO BUILD THE C -O -M . 150 WATT TRANS- 
MITTER. An unusual crystal oscillator. multiplier with 
but one tuned circuit. It uses a pair of RK37's in 
parallel with a RK39 driver. The crystal oscillator 
circuit uses a 6L6 No. 30 

A LONG -LINES TRANSMITTER FOR I -METER 
TRANSMISSION, AND A COMPANION RECEIVER. 
A really special job for the seriously minded experi- 
menter. This outfit permits short distance contacts in 
this interesting band No. 31 

SHORT WAVE & TELEVISION, 99 Hudson Street, New 
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HOW TO BUILD A 200 WATT XMITTER WITH 
PEN -TET EXCITER. This transmitter will really go to 
town. The use of the Pen -Tet crystal oscillator and 
frequency multiplier circuit eliminates many head- 
aches from cracked crystals No. 32 
HOW TO BUILD A IO 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. U 
HOW TO MAKE THE WIZARD I -TUBE 50 -WATT 
TRANSMITTER. An amateur, crystal- controlled c.w. transmitter using the RK20 screen grid pentode. In testa, it compares with 250 -wafters No. 34 
HOW TO MAKE THE "O8CILLODYNE" I TUBE 
WONDER SET. One of the most sensitive short -wave 
sets designed, employing a really new circuit for the 
first time. Battery operated No. 3$ 
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 3$ 
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'EM 2" RECEIVER 
FOR THE BEGINNER. This unusual 2 -tube circuit 
gives 3 -tube results. Battery operated. Excellent for 
beginners. No. 38 
HOW TO MAKE THE 1 -TUBE ALL -ELECTRIC OSCH -A 
LODYNE. This is the famous electrified short -wave re- 
ceiver. Easy to build for little money. Operates on A.O. 
and D.0 No. 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 pack. Packs a big 
wallop. No. 48 
HOW TO MAKE THE 3 -TUBE BATTERY SHORT- 
WAVE RECEIVER. This receiver was a prize winner in 
SHORT WAVE CRAFT. An 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 Huge 
Gernsback and Clifford E. Denton. NO. 42 
HOW TO BUILD THE POCKET SHORT -WAVE RE. 
CEIVER. One of the smallest, pocket -size. battery re- 
ceivers ever designed by Hugo Gernsback and Clifford 
E. Denton. A marvelous set that brings in European 
stations. No. 43 
HOW TO BUILD THE CIGAR -BOX 1 -TUBE "CATCH ALL" RECEIVER. An effective short -wave battery set 
which fits into a small cigar box, insuring high portability 
yet great efficiency No. 44 
HOW TO BUILD THE "DUAL- WAVE" 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 lt. simultaneousiv by 
means of this double receiver Ni. 45 
HOW TO BUI4.D THE 1 -TUBE "53" TWINPLEX RE- 
CEIVER. The twinplex, although it has only one tube. 
works as . if it had two. Marvelous in etlfciency. Uses, 
either batteries or A.C. power pack for B" suuppply. 

HOW TO BUILD THE PORTABLE MINIDYNE SHORT. WAVE BATTERY SET. Uses no aerial, no ground. The total weight is 3V lbs. and measures 5x5x0 inches. Self - 
contained batteries, tube, condensers, and loop. Highly 
sensitive circuit No. 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 band. Works with either- 
batteries or an A.C. power pack No. 48 
HOW TO BUILD THE DUO -AMPLIDYNE. The ideal 
1 -tube set for the beginner. One of the finest 1 -tube 
sets; it really gives 2 -tube performance. Made for bat- 
tery operation. With only ten -foot antenna brings in 
the good European stations No. 49 
HOW TO BUILD THE "MONO -COIL 2 ". No more 
"plug in" coils. This set eliminates bothersome coils 
and is made to cover short -wave bande. Works with 
either batteries or A.C. power pack. No. 59 

SNORT WAVE & TELEVISION 
99 HUDSON STREET 

NEW YORK, N. Y. 
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Behind the Scenes of a Short -Wave Rebroadcast 

from Europe 
(Continued from page 11) 

ceivers are combined before the program 
is sent to New York. (This is known as the 
diversity receiving system.) The idea be- 
hind this arrangement is that if the signal 
fades out on one of the receivers, a receiver 
connected to an adjacent aerial may be get- 
ting a strong signal at that moment. By 
combining the outputs of several receivers 
a steadier signal results than when using a 
single aerial and a single receiver. At Net - 
cong, N. J., the A. T. & T. Co. picks up 
the trans- Atlantic radio telephone signals 
on one receiver and one aerial. However, 
the 'aerial is quite an elaborate affair which 
was designed to give maximum efficiency 
at the particular frequency employed by 
the transmitter at the other end of the 
circuit in Europe. This, of course, means 
that a separate aerial is required for every 
different frequency employed by the Euro- 
pean transmitter. There are about ten dif- 
ferent receiving aerials directed toward 
Europe at this receiving station, each tuned 
to a specific frequency. The Riverhead, 

L. I.,. aerial system is not as critical as this, 
one aerial may be used for receiving signals 
over a considerable frequency range. The 
receivers in use at both places employ a 
large number of tubes. 

Frequently two or more transmitters 
operating on different frequencies are put 
into operation to carry a program from 
Europe over the A. T. & T. Co. system 
and a corresponding number of receivers 
are used at the New Jersey end to pick up 
the signals. If the program is not being 
well received from one transmitter the sig- 
nal from one of the other transmitters may 
be more satisfactory. The best signal at any . 
one moment is selected by the operator in 
charge at the receiving station. 

The next time you listen to a program 
from abroad give a thought to the elaborate 
arrangements which have to be made to 
bring it successfully to your home and to 
the fact that there are probably hundreds 
of men engaged in checking to insure its 
successful arrival. 

World S -W Stations 
(Continued from. page 43) 

Mc. Call 
5.000 TFL 

4.975 GBC 

4.900 HJ3ABH 

4.880 HJ4ABP 

4.842 HJ3AB'D 

4.820 GDW 

4.807 HJIABB 

REYKJAVIK, .ICELAND, 60 m. 
Works Europe night time irreg. 

RUGBY, ENG., 60.3 m. Works ships 
Irregularly. 

BOGOTA, COL., 61.19 m., Addr. 
Apartado 565. 12 n. -2 pm., 6 -II 
pm.; Sun. 12 n.-2 pm., 4 -II pm. 

MEDELLIN, COL., 61.44 m. 8 -II 
pm. 

BOGOTA, COL., 61.95 m., Addr. La 
Nueva Granada, Box 509. 12 n.- 
2 pm., 7 -11 pm., Sun. 5 -9 pm. 

RUGBY, ENG., 62.24 m. Works 
N.Y.C. night time irregularly. 

BARRANQUILLA, COL., 62.39 m., 
La Voz de Barranquilla, Addr. 
P. O. Box 715. 11.30 am. to I 

pm., 4.30 -6 pm. 
4.780 HJIABB BARRANQUILLA, COL., 62.72 m. 

Addr. P. O. Box 715. 11.30 am.- 
I 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. 

4.752 WOO OCEAN GATE, N. J., 63.1 m., 
Addr. A. T. & T. Co. Works ships 
irregularly. 

4.740 HJ6ABC IBAGUE, COL., 63.25 m. 7 pm. -12 
m. 

4.272 WOO OCEAN GATE, N. J., 70.22 m. 
Addr. A.T. &T. Co. Works ships 
irregularly. 

4.250 RVIS 

4.107 HCJB 

KHABAROVSK SIBERIA, U.S.S.R., 
70.42 m. 1 -10 am. 

QUITO, ECUADOR, 72.99 m. 7 -8.30 
am., 11.45 am. -2.30 pm., except 
Monday. Sunday 12 noon -1.30 
pm., 5.30 -10 pm. 

Here's Your Button 
The illustration shows the 

beautiful design of the 
Official Short Wave League 
button, which is available 
to everyone who becomes 
a member of the League. 

The button measures 3A 

inch in diameter and is 
inlaid in enamel -3 colors 
-red, white and blue. The 
requirements for joining the League are explained 
in a booklet, copies of which will be mailed upon 
request. 

Please note that you can order your button at 
once -Short Wave League supplies it at cost, the 
price, including the mailing, being 35 cents. A 
solid gold button is furnished for $2.00 prepaid. 
Address all communications to SHORT WAVE 
LEAGUE, 99101 Hudson St., New York. 

for May, 1938 

New Television Society 
A GROUP of students aspiring to become tele- 
vision engineers recently organized a society 

called the American Television Engineers' Asso- 
ciation. This organization was formed for the 
purpose of educating its members in television 
and the directors hope to organize groups in every 
major city in the United States. All inquiries 
regarding membership are welcomed. When writ- 
ing, mention Short Wave & Television and a per- 
sonal answer will be received from Alfred W. 
Harris, Chairman, Board of Directors, American 
Television Engineering Association, 408 Cortland 
Ave., San Francisco, Calif, 

Tube Data 
DATABOOK OF RADIO RECEIVING TUBES, size 
41/2" x 9 "; heavy cardboard cover; published by 
the Raytheon Production Corp. 

This Is an unusually complete book on modern 
receiving tubes listing all of the glass, metal and 
octal based tubes now available. Complete char- 
acteristic data and design information is given for 
a large number of tubes and, in addition, curve 
information for all but the older type replacement 
tubes is furnished. 

The first 34 pages of the book are devoted to 
technical information on the construction of tubes, 
functions of various type tubes and fundamental 
characteristics. Further, there are numerous circuit 
diagrams showing typical operating conditions in 
radio receiving circuits. Information on the com- 
putation of power output, harmonic distortion, and 
efficiency of triodes, tetrodes and pentodes is given 
for different classes of operation. 

Several diagrams show the operation of automatic 
' frequency control circuits. 

Some very useful information which the editors 
have not seen published- in a book of this type 
before on the design of A.V.C. circuits for multi- 
stage receivers is presented. 

Design curves for resistance coupled amplifiers 
fill two pages of the book and supply data for 
the design of this type amplifier around virtually 
any receiving tube available. Another set of very 
useful curves is that for computing the change 
in power output, grid bias, load resistance and 
plate or screen currents which occur when the 
plate or screen voltages on a tube are altered. 
There is also a section on resistor ballast tubes for 
A.C. -D.C. receivers with tabulation of the voltage 
drop in each type and the proper combination of 
receiving tubes to be used with them. 

All in all, this book should make a valuable 
addition to the library of any radio experimenter 
or Ham. 

NEW CATALOG 
A 164 -PAGE catalog has just been re- 
leased by the Allied Radio Corp., de- 

scribing a line of radio sets, service equip - 
ment, replacement parts and amateur. 
equipment. A post -card to the Readers' 
Technical Service Dept., 99 Hudson St., 
New York, N. Y., will be sufficient to 
obtain a copy of this catalog. Ask for 
bulletin No. 106A. 

PYRO 

PANTAGRAPH 

Size of Box : 

12z /x x 812 
inches 

VOGU Shipping weight, s lba. 

'1-HIS electrical outfit is especially designed for 
burping designs permanently on materials 

such as Leather, Wood, Cork, Bakelite, etc. 
Plug the Pyre- electric pencil in any 110 volt 
AC or DC outlet and it is ready to be used. Plug 
and cord furnished. 
By the use of the Pantagraph included in the 
outfit, any design may be reproduced either in 
original, reduced or enlarged form. 
Outfit consists of : one Pyro -electric Pencil ; one 
Pantagraph ; three hardwood plaques ; one bottle 
of Varnish ; one Brush ; one tracing tip and four - 
page instruction sheet. 
Size of box: 121/2 x 81/2 inches. 
Outfit will be forwarded by Express Collect if 
not sufficient postage included with your order. 

WELLWORTH TRADING CO. 
558 W. Washington Blvd. Dept. SWT -538 Chicago, III. 

SWAP& SELL 
The 'Nations Maki Race 

HA. Vu 
,. W.1011 

....., 
.., 

IN& 

SWAP & SELL 
is the great, big, new magazine that shows you how 
to get more than 1000 different articles, such as 
cameras, rifles, books, magazines, clothing, tools, 
pets, etc., "without having to buy them!" 
It runs YOUR OWN swap ad free! 
It prints letters from men and women who SEEK 

NEW FRIENDS! 
It publishes TRUE EXPERIENCES from real life! It tells you how to swap and HOW TO MAKE MONEY! It helps you get all the things you've always longed 

for, yet never could afford! 
You NEED a copy to help 
you get more out of life! 

Send only 10e for sample 
copy, or get all twelve 
big issues for the coming 
year -only $1.00 if you 

order at once! 

SWAP & SELL, 99T Hudson Street, New York, N.Y. 

NOT SOLD ON 
NEWSSTANDS 

Please say you saw it in SHORT WAVE & TELEVISION 

A 2 FT. SLIDE RULE! 
Big Divisions: Easy to Read; 
Accurate! Features of the new 
APEX slide rule. Dia. of Cir- 
cular Metal Slide Rule is Si/a "r. 
C scale is 25" long, insuring 
high accuracy readings. See 
large clear scale opposite. 
Price, with instructions, pre- 
paid Dia. 

Midget metal 
slide rule, special price $2.00, 
inc. case and instructions. 

DATAPRINT CO. 
Box 322a, Ramsey. N. .1. 
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Under this heading only advertisements of a commercial nature are accepted. Remittance of 10c per word should accompany all orders. Copy should reach us not later than the 5th of the month for the second following month's issue. 
AGENTS WANTED 

500% PROFIT SELLING GOLD 
Leaf Letters for Store Windows. Free 
Samples. Metallic Co., 446 North Clark, 
Chicago. 

CORRESPONDENCE COURSES 
500,000 USED CORRESPONDENCE 

Courses and Educational Books. Sold. 
Rented. Exchanged. All subjects. 
Satisfaction guaranteed. Cash paid for 
used courses. Complete details and 
bargain catalog free. Send name. 
Nelson Company, 3278 Manhattan 
Building, Chicago. 

MISCELLANEOUS 

31 INCH TR. 0 -125 VT. A.C. 
Voltmeter, 0 -10 A.C. Ammeter, $2.75 
each, Weston D.C. 0 -7 and 0 -140 Volt- 
meter, 214° with 9 pt. D.P. Switch 
$2.75. Nat'l. Ì 27 -4 Stg. T.R.F. 
chassis and Thord. 45 P.P. Pack. 
$7.50. Ur MUTER DYN. SPAR. $3.00 
Victor 72" Hi -Fi Orthophonie Horn, 
Slag. and Acoustic Pick -ups, $10.00, 

plus express. $400.00 RCA battery 
Superhet -$25.00. Harry Ackerson, 
Ramsey, N. J. 

WE ORIGINALLY HAD FIVE 
thousand Stoppani Compasses for which 
the U.S. Government paid over $30.00 
each. We sold all but a very few. We 
cannot obtain more to sell at three times 
our present price. Send in your order 
before they are all sold at $4.50 each, 
postage paid. Gold Shield Products, 
98 Morningside Avenue, New York City. 

TYPEWRITERS, AAI ER DOA N 
Flyer, $3.55. Postpaid, Short Wave 
Kita, etc. Bargain list. 10e. Howard 
H. Brown, R. -4, Box -20, Edgerton, 
Wisconsin. 

PATENT ATTORNEYS 

INVENTORS, AI4. PATENT AND 
trademark cases submitted given per- 
sonal attention by members of the firm. 
Form "Evidence of Conception" and 
instructions free. Lancaster. Allwine 
& Rommel, 436 Bowen Building, Wash- 
ington, D. C. 

QSL- CARDS -SWL 
100 NEAT SWL CARDS ,PRINTED 

with your name and address sent post- 
paid for $1. Bunch of samples and 
MT Chart for five cents in stamps. 
W1BEF, 16 Stockbridge Ave., Lowell, 
Mass. 

QSL, SWL CARDS, NEAT, AT- 
tractive, reasonably priced, samples 
free. Miller, Printer, Ambler, Pa. 

SONG POEMS WANTED 

WANTED ORIGINAL. POEMS, 
songs for immediate consideration. 
Send poems to Columbian Music Pub- 
lishers, Ltd., Dept. K49, Toronto, 
Can. 

TELEVISION . 

TELEVISION EQUIPMENT SINCE 
1927. Arthur Pohl, 2123 Hubbard, De- 
troit, Mich. 

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 
5th of the month for the second following month's issue. 

.WILL SELL MASTER TELEPLEX 
for $30.00 or make an offer, also an 
Ultra Do -All De -Luxe Receiver for 
$15.00. Stanley Stone, Sussex, Wisc. 

SUPERB U. S. OOMMEMORA - 
tires. Lowest Prices. M. Stabia, 
5501 -14th Ave., Brooklyn. 

SELL: ALL STAR SR., $20.00. 
Clarence Mornian, Coon Rapids. Iowa. 

SACRIFICE FOR $11.50, 1938 
Eilen Model 7C Receiver, AI condi- 
tion, original price $16.50. Gordon 
Freeman, 635 Wellington Street; 
Sault Ste. Marie, Ontario, Canada. 

NO ADVERTISEMENT TO EXCEED 35 WORDS, INCLUDING NAME AND ADDRESS 
Space in this department is not sold. It is intended solely accepted from any reader in any issue. All dealings for the benefit of our readers, who wish to buy or MUST be above board. Remember you are using the U. s. exchange radios, parts, phonographs. cameras, bicycles, mail in all these transactions and therefore you are bound sporting goods, books, magazines, etc. by the U. S. Postal Laws. Describe anything you offer As we receive no money for these announcements. we can. accurately and without exaggeration. Treat your fellow not accept responsibility for any statements made by the men the way you wish to be treated. readers. We welcome suggestions that will help to make this de. Use these columns freely. Only one advertisement can be partment interesting and helpful to our readers. 

Copy should reach us not later than the 5th of the month for the second following month's issue. 

TRADE FOR GOOD CAMERA AN 
g'B7X amateur receiver less than 1 

year old with tubes, coils, power unit 
and speaker. Must have fast lens 
and shutter. N. C. Thornton, Somer- 
ville. O. 

WILL SWAP ONE 350 MMIF 
variable condenser and three circuit 
tuning coil to match for two 140 
mmf. variable condensers. Write War- 
ren H. Wilson, Glen 111lin, N. Dak. 

WANTED TO BIJ : COILS FOR 
National FB -7 receiver. Will Day 
Casli. That have you? Dr. Rolf Es- 
singer. Corseaux (Vaud), Switzerland. 

SWAP NEW 212 -D W.E. RUN 8 
hours. Tube ideal Class A modulator 
Or one half K.W. self excited job. 
Base included. Cost $100.00 new. 
Want a superhet receiver. Write for 
Complete dope. WSEWS, Reydon, 
Oklahoma. 

HAVE TELESCOPE, 160 POWER 
microscope with slides good shape, 
160 M xtal, radio parts. Will do swap- 
ping on A.C. 16MM movie projector 
or teat equipment. S. J. Zuchora, 2748 
Meade St., Detroit, Mich. 

WILL TRADE: CHEMICAL LAB- 
amatory including $25 set worth $50, 
for transmitter, transceiver, radio parta 
or what have you. Edward Grof, 2860 
E. 128 St., Cleveland. Ohio. 

WANTED -A PAIR OF' TRIMDM 
or Brush xtal headfones. Used, will 
trade parts or buy outright. Howard 
McCall, 1207 3rd St., S.E., Canton, 
Ohio. 

REMINGTON MODEL 21 12 
gauge pump gun new, unused. Also 
used Marlin 82 -20 carbine. Want Ul- 
tra Stratosphere receiver, transceiver 
or? No junk offered or wanted. 
1%8JZT. Alfred. N.Y. 

WANTED: GOOD SUPER RE- 
calver. Will pay cash. Give full de- 
tails and price Am in market for 
Darts. Will swap Kodak 620 Camera 
F8.3 lens 100 sec. J. Plez, 98 Cal- 
houn St., Torrington. Conn. 

WANTED: USED CANDLER 
course "complete". Late edition only. 
R. H. Hahn, 403 Main St., Indianola. 
Miss, 

TRADE -A SPRINGFIELD 30 -30 
rifle, several blocks of wet Edison R" 
Batteries and 40 issues of QST. Want- 
ed -ham receiver,. 0 -1 Inilliammeter or 
chat have you? Tom Smyth, Jr., 
W9BAW, Beloit, Kansas. 
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ATTENTION CHICAGOANS l OR 
anyone within 200 mile radius of 
Moline, Illinois. Will make cash deal 
in person at your location for RCA 
155, Hallicrafters, National, or similar 
type receiver. Warren Hoegner. 230- 
38 St., Moline, Illinois. 

SWAP YOt'R DUPLICATES: 
Send me 20 or more diff. stamps, 
cataloging 3c or more each. Will 
send you back equal amount, plus 
special extra stamps free. Leaser, 54 
Willett St., N.Y.C. 

WANTF,D TO BUY : -A TELE- 
plex or Instructograph. Must be in 
A -1 condition. State price. A. F. 
Sokoloski, 1123rd Co., C.C.C., La- 
conia, N. H. 

TWO "ZENITH" POWER PACKS 
"A" supply puts Out 15 V. 60 Ma., 
and outer is for model 27 receiver. 
Will swap for radio parts or mike. 
L Munson, Grand Island, Nebr. 

WILL TRADE ELECTRIC HEAT - 
er; $15 chemistry set, 200 ft. range 
G and E flood light with mirror re- 
flector and bulb for 6 or 10 tube 
commercial receiver, M. Norton, Lin- 
den Rd., Rochester. N. Y. 

HAVE A DAISY 60 SHOT PUMP 
action air rifle with sundial and com- 
pass 6 months old, good condition. 
Will trade for small short wave set. 
Write Jack Lansing, Pine Bluff Ave., 
Point Pleasant, N J. 

EXCHANGE FOR STAMPS 32 S. 
W. Craft & Tel.,' 15 All Wave Radio, 
28 Radio News, 63 Radio Index, and 
others, 1 set of Mark Twain's books, 
I set O'Henry's books. Stanley Nevin, 
3 Oconnor Avenue, Holyoke, Massa- 
chusetts. 

SHORT WAVE LISTENERS IN 
all countries. Would like to exchange 
SWL cards with anyone. Have new 
SWL cards printed in new style and 
setting. QRA Meredith M. Stroh, 172 
Queen St., N., Kitchener, Ont., Can- 
ada. 

WANTED AS7ERICAN CODE 
reader with one roll of tape. Will pay 
cash or swap for Majestic B elimina- 
tor. Larry Kacztnarczyk, 511 \Vest 
Pine St.. Mahoney City. Pa. 

CODE PRACTICE MACHINE. 
good condition wanted. I will pay 
cash or trade short wave sets or radio 
parts. Drop me a card and give 
me all dope. Bob Yeager, 30 North 
Third Street, 'Madison. Wisconsin. 

WILL SWAP LAFAYETTE EB17 
auto radio for tube tester or Rider's 
Manuals. Write Jack's Electric & 
Radio Service, 319 Peshine Ave., 
Newark, N. J. 

18 TUBE MIDWEST CHASSIS 
complete with tubes and speaker in 
good condition. Trade for Hallicraft- 
er or late model Doerle, or what have 
you? J. P. Gallegor, 628 SVhite, Grand 
Junction, Colo. 

FOR TRADE, FACTORY BUILT 
power supply, 135 v. at 35 ma. Trade 
for "bug ", good 3 -tube batt. receiver 
with bandapread, trolls, and in metal 
cabinet, or anything. Write to Bill 
Nance, Winters, Texas. 

TRADE EILEN IC. 8Ys -625 ME- 
ters, 5 new tubes, guaranteed to per- 
form as new set, for 5 or 6 tube, 16 to 560 meter A.C. superhet set, or 
complete kit. Ernest W. Cape, Box 
163, Desloge. Mo. 

HAVE -ANALYZERS, CHECK- 
era, qualitative balance, microscope, 
Quartz sun lamp, converter, oscillator, 
10 manuals, meters, movie outfit, 
cash; Want -Hard rubber, bakelite 
sheet, rod, H. V. transformera, lathe, 
drill press, midget condensers, Den- 
mark, 81 W. 172 St., New York. 

WANT A CHANGE. WILL SWAP 
HRO Senior with power supply and 
speaker for RE1E69 in first class con- 
dition. H. S. Oringer, 450 Ocean 
Parkway. Brooklyn. N. Y. 

STAMPS -SEND 30 LARGE U.S. 
commemoratives, receive 100 differ- 
ent foreign. Send 100 -1000 foreign, 
receive same quantity in return. Will 
also trade higher valued stamps ac- 
cording to catalog prices. John 
Szlucha. R. D. One, Owego, N. Y. 

SHORT WAVE LISTENERS. I 
would like to correspond with SWL's 
and SWL's who are members of BSA. 
I QSL 100%. Ray Btntliff, 229 Stacy 
St.. Burlington, N. J. 

CODE MACHINE WITH TAPES, 
wooden ,case, built In oscillator, works 
O.K. Trade for transmitting parts, or 
T.R.F. receiver, or what say. W. S. 
Crooks, WBLVG. Box 15. Stow, Ohio. 

HAVE A MODEL 5 -1934 P$ILCO 
auto radio. 5 tube superhet. Will be 
glad to exchange for a good S.W. re- 
ceiver. Walter Bruder, 3068 W. 115 
St., Cleveland, Ohio. 
(Continued on following page) 

Please say you saw it in SHORT WAVE & TELEVISION 

Radio to Print News Right 
in Your Home 

(Continued from page 9) 
forth over the carbon- backed sheet in per- 
fect synchronism, with the "pick -up" eye at 
the facsimile transmitter, and the result is a 
reproduction of the image in the manner 

. 

here illustrated. 
Experimenters will undoubtedly want to 

try their hand at picking up these facsimile 
images and if a threaded rod having 100 
threads to the inch is available, it should 
be, a fairly simple matter for the ingenious 
minded reader to attempt building a 're- 
ceiving apparatus. 

Some experimenting will have to be done 
in connection with the adjustment of the 
output stage of the radio receiver and the 
recording mechanism, so that the _proper 
strength of signal is obtained for properly,: 
recording the picture. 

"COPY"- PAGE BEING TRANSMITTED LAMP HOUSING 

PHOTOCELL HOUSING ' 

AMPLIFIER' 

RADIO 
RECEIVER 

GEARBOX 

CARRIER 
GENERATOR 

(TWO TONE 

RADIO 
TRANSMITTER 

'COPY" -PAGE BEING RECEIVED 

SYNCHRONIZING 
SIGNAL SELECTOR 

STYLUS 

CAM 
PAPER 

SIGNAL TRANSE ER 
SWITCH 

CLUTCH 

GEARBOX 

MOTOR ,A.C.-D.0 
OR BATT. 

Arrangement of Finch facsimile apparatus._.. 

Transmission of Sound and Facsimile 
on One Wave 

Among the public benefits to be derived 
from a dual sound and facsimile service, 
are : economy in the use of one communi- 
cations channel instead of two for the 
separate services ; the use of a single re- 
ceiver to provide aural programs and a 
facsimile service and economies for the, 
broadcaster in the use of a single trans- 
mitter in providing two public services, . 

which otherwise- would require duplication, 
of costly radio frequency circuits. 

The program now planned by Finch 
engineers, on the issuance of this license, 
calls for the complete installation of a 1 

SHORT WAVE & TELEVISION 
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kilowatt ultra -high frequency transmitter 
operating in the 35.6 megacycle band with 
call letters W2XBF. 

The transmitter will be provided with 
means for simultaneous modulation from 
two separate audio -frequency channels, 
carrying aural and facsimile services re- 
spectively; also simultaneous frequency 
modulation by wave energy from two audio 
channels. One of these channels will pro- 
vide frequencies extending from 40 to 
10,000 cycles for high fidelity aural pro- 
grams, with the other channel providing a 
facsimile carrier and facsimile side bands 
on frequencies above 10,000 cycles. 

LICENSED "FACSIMILE" STATIONS 

Station Location 
WWJ Detroit, Mich. 
KSD St. Louis, Mo. 
KMJ Fresno, Cal. 
WCLE Cleveland, Ohio 
WSM Nashville, Term. 
WOR Newark, N. J. 
WGN Chicago, Ill. 
WHO Des Moines, Ia. 
WHG Newport News, Va. 
KSTP St. Paul, Minn. 
KFBK Sacramento, Cal. 

SHORT -WAVE STATIONS 
W9XAF Milwaukee, 
W9XAG Milwaukee, IV c. 

W7XBD 

W2XR- 

Portland, Ore. 

Long Island City N. Y. 

W1XMX Quincy, Mass. 

Frequency in 
Kilocycles 

750 
500 
580 
610 
650 
710 
720 

1.000 
1,310 
1,460 
1,490 

41,000 
1,614 
2,398 
3,492.5 
4,797.5 
6,425 
8,655 
1,614 
2,398 
3,492.5 
1,614 
2,012 
2,398 

23,100 
41,000 

86,000- 400,000 
41.000 

The "Lie Detector " - How 
to Build One 

(Continued from page 15) 
ness df any statement. However at parties 
and clubs it might afford considerable 
amusement. 

By measuring the change in potential 
across the subject (effected by the change 
in resistance of the subject due to emo- 
tional reaction) with a vacuum tube volt- 
meter_ an amplified indication can be ob- 
tained. A vacuum tube voltmeter was used 
instead of a high resistance voltmeter be- 
cause of its increased sensitivity. 

By using a vacuum tube as a diode cur- 
rent regulator, the current passing through 
the subject is held within limits allowing a 
change in potential to take place. If the 
plate current of a vacuum tube diode is 
passed through the subject by means of 
connecting electrodes attached to the sub- 
ject, a potential drop will occur across the 
body resistance of the subject. If the re- 
sistance of the body becomes less 'with 
emotional excitement, then due to the regu- 
lated current the current change will be 
minimized and the voltage drop will be 
more pronounced. 

The indication, however, was still in- 
sufficient to give satisfactory results so 
a direct current amplifier was added. 
Direct current amplifications requires 
direct coupling between the stages. This 
is necessary since the change in po- tential is very slow. Ordinary resistance - condenser coupling will not work. In or- der to impress this slow D.C. voltage change on the grid of the amplifier, it is necessary to connect the grid directly to the point of potential change. This makes 
the use of high bias voltage necessary. This (Continued on following page) 

for May, 938 

BARTER and EXCHANGE FREE ADS (continued) 
R -T -L- 5 METER DUPLEX 

transmitter & 4 tube super- regenera- 
tion Rcvr xmitter Type 6A6 also Si- 
used 849 -450 Watts, 50 wafters, 
16M \L camera. Looking for good su- 
perhet Bevr. W2KXL, 517 Ferry St., 
Newark, N. J. 

WHAT AM I OFFERED FOR 1,000 
different stamps (not more than 20 
Germans). Most of the lot are scarci- 
ties. Also a lot of radio parts. If in- 
terested, drop me a line. F. Frantz, 
Coplay, Penna. 

WILL EXCHANGE 6 MONTHS 
old Sky -Buddy and some cash for a 
1937 or 1938 console. Fulton Fong, 
187 10th Street, Oakland, California. 

WANTED GOOD USED HRO JR. 
or NC101X or Super Pro 10 meter 
job for cash. W. P. Baldwin. 1740 
Frances Ave., Modesto, California. 

WILL EXCHANGE 14 MODERN 
glass radio tubes R.C.A., Raytheon, 
excellent condition, and new Insuline 
headphone adaptor, for R.C.A. Spider 
Web antenna. Herman Fischer, 181 
Park Place, Brooklyn, N. Y. 

I WANT A 5 OR 6 TUBE BAT - 
tery radio that uses 8 volt battery and 
two 45 volt B batteries. Geo. Hudalla, 
1028 Arcade Str., St. Paul, Minn. 

WANTED, A PRESELECTOR IN 
good condition. Have Oliver No. 9 typewriter in perfect condition. Also Fada A/C & D/C Midget radio, 5 tubes, Also want short wave revr. 
Daniel Platek, 225 Division Ave., 
Brooklyn, N. Y. 

WANTED TO BUY, A USED Junior Candler Course. Earle Drew, 
Corning, Iowa. 

WANT TO SWAP: CLERK -CAR- rier course; \V.L'. Telegraph sounder 
and Key; Popular Science; Modern 
Mechanix, and Radio News back is- 
sues. What offers have you? Anthony 
Guide, 15 Wolcott Street, Malden, 
Mass. 

SWAP 1 50V AND 1 100V MO- 
tors. New. Suitable for fans, etc. Also 
1 slightly used 230/250v 5000 RPM 
1/3 H.P. for good short wave receiver. 
E. G. Blackman, 194 Southend Lane, 
Catford, London, England. 

WILL SWAP UNIVEX FOLDING 
camera for pair head phones 2,000 
ohms or more. Also want Philmore 
"Blackbird" crystal set, 3 or 4 tube 
loud speaker set (Broadcast band). M. 
Konon, 48 Edwards St., Patchogue, 
N. Y. 

MANY FOREIGN STAMPS TO 
exchange for old U.S. and recent 
commemoratives in quantity. Law- 
rence Wood, 287 Custer Ave., Youngs- 
town, Ohio. 

LET'S GET ACQUAINTED- 
S.W.L. cards wanted by me from 
U.S.A. and foreign countries- replies 
answered promptly. Stuart D. Kreish- 
er, 710 Walnut Street, Reading, Pa., 

WANTED, ONE OF THE BETrkat 
all -wave receivers. late model, rea- 
sonable. Write giving all particulars. 
C. Holstein, 246 East 148 St., Bronx, 
N.Y. 

WANTED A GOOD USED 30 -80 
watt xmitter. Please give all particu- 
lars. S. Stone. W9QVR, Sussex, Wisc. 

WILL EXCHANGE PRINTING 
for 5 meter xmitter or receiver or 
other articles of value. What have 
you? C. F. Derwich, 3382 Frederick 
St.. Detroit. Mich. 

CALLING POSTCARD COLLEC- 
tors I Want to swap Michigan State 
Capitol views for views of your state 
capitol. Also swap local views with 
anyone, anywhere, Jay Rose, 1218 
First, Jackson, Mich. U.S.A. 

WANTED: RADIO EQUIPMENT. 
High voltage filter condensers. Varia- 
ble transmitting condensers. Large fil- 
ter chokes. 22 caliber rifle. Will ex- 
change: Large transmitting tubes; 
250 watts: Other radio equipment. 
Joseph Caracciolo, 3406 Reservoir Rd. 
N.W., Washington, D. C. 

SWAP DAYRAD. MODEL 325 
tube . tester, Set . Analyzer Readrite 
Model 710, I.R.C. Dual Resistance 
Indicator, all good shape. Want A.C. 
Generators 110V -60C, electric phono- 
graph, typewriter, cameras, or? Wal- 
lace Grove, 6959 East End Ave., -Chi- 
cago, Tll. 

HAVE TYPEWRITER RIBBONS, 
8" Magnetic Weston Volt Milliam- 
meter, Boy Mechanic Book 4: Short 
Wave & Television 1937 -38 issues - 
Want 5 meter " transceiver. Adam 
Mazon, R.D. 4, Box 75 -A, Latrobe, 
Pa. 

WILL SWAP AMERICAN CODE 
reader and tape for Peak or DB 20- 
preselector. Cash to boot for the DB 
20. Satterthwaite, 544 Colonial Ct., 
Toledo, O. 

WANT TO BUY MIDWEST RA- 
dio 18 or 20 tubes 1936 or 37: State 
price and condition. Stanley T. Ga- 
Laski, 5212 -6 Ave., Brooklyn, N. Y. 

SHORT -WAVE LISTENERS - I 
A. foreign and U. 

trade SWL cards. 11 QSL 100 %. 
How about it? QRA- Raymond Poulin, 
446 West 50 Street, New York, N. Y. 

TRADE: ONE BOY SCOUT 
Hand -book and set of 3 books describ- 
ing the "Birds of America" (Vest 
Docket size). Will trade for 2 350 
mfd. variable condensers. Al Cont- 
perda, 4808 S. Seeley Ave., Chicago, 
Illinois. 

WANTED: ANY STANDARD 
amateur receiver such as Sky Buddy 
or S.W.3 State age, description and 
what is wanted in trade or cash price. 
Gene Gray, 440 Floral Ave.. Ithaca, 
N. Y. 

WANT ULTRA STRATOSPHERE 
"10" or good 10 meter receiver. Have 
Knight 4 metal tube Supergainer and 
split 6A6 transceiver (6A6- 76 -42) to 
trade or will buy. Also would like 
communications receiver. Willis Davis, 
Wilton, N. H. 

WANTED BOOKS AND LITERA- 
-ture about Africa. Will send what- 
ever you want in trade or cash. Write 
Vincent Salerno, 2009 Woodlynne 
Ave., Camden, N. J. 

HAVE EDISON ELECTRIC GRID - 
dle, hotel and restaurant model, 6 
K.W. 220 V. Top 18x36 inch. WANT 
Astatic crystal mike type D -104. Will 
trade radio parts, etc. Max Spring- 
er, Robinson, Illinois. 

TRADE: GOOD FIVE METER 
equipment for good factory built re- 
ceiver. All letters answered. C'. R. 
Moreland, Compton, Calif. 

WILL TRADE FINE VIOLIN 
outfit, or silverplated Conn -make, C- 
tenor saxophone with special tuner or 
Underwood typewriter for only short- 
wave set with loud- speaker well able 
to get. Hungary. Bartos, 1610 Pine 
St., Norristown, Pa. 

TRADE FOR ANYTHING USA - ble: 20 hand mfd. ore radio crystals; 
5 oz. unmtd unused tested galena, 
pure; 3 midget var. condensers; 300 
V voltmeter; 2 unused skind, buttons; protected S.V. coil invention. L. B. 
Johnson, Box 816, Spokane, Wash. 

CASH FOR USED 20 TO 40 
watt public address system, prefer 
standard make, late model. ,Give type, 
condition, price. Also need dynam- 
ic mike. A.C. phone turntable and 
pick -up unit. C. M. Miller, Gresham, 
Nebr, 

WANTED OLD TYPE 201 OR 301 
tubes with Brass -base. E. Heintz, 
237 W. 20 St New York. 

WILL EXCHANGE TRUMPET, 
practically new, for Radio or Photo- 
graphic equipment of value. Those in 
terested please write Anton Monte, 
3278 -Fulton, Cleveland. Ohio. 

WANTED-WILL TRADE RADIO 
parts for old mikes, similar to those 
in the Jubilee Souvenir Number of 

Radio Craft. Robert Duncan, 228 W. 
Kentucky St., Floydada, Texas. 

WOULD LIKE TO BUY USED 
films (50 ft. or 100 ft.) for 16mm 
moving picture projector. Preferably 
action films. Write J. Stella, 44 Broad 
St. PI., Weymouth, Mass. 

SHORT WAVE LISTENERS IN 
foreign countries: Swap my S.W.L. 
card for yours. Q.S.L. 100 %. Corre- 
spond with anyone wishing to swap 
magazines, etc., of theirs for U. S, 
articles. Charles Smejkal, 1607 First 
Avenue. New York, N. Y. 

GENEMOTOR, 18" MAGNETIC 
speaker. kodak, photograph equip- 
ment, 3 tube B.C. kit, 2 books, 
"Hypnotism" and "Card Game 
Rules ", banjo -uke, postmarks, slogan 
buttons, Want transceiver, kodak, or? 
R. Lewis, Grifiithville, Ark. 

SHORT WAVE LISTENERS. 
Would like to swap my S.W.L. card 
for one of yours. I will Q.S.L. 100% 
by return mail. Lafayette Paster, 
Route No. 4. The Dalles, Oregon. 

WANTED CIIYSTAL, 458 kc- 
Will trade for new 465 kc Valpey with 
holder. W. Marquis, 98 Merrimac 
Avenue, Buffalo. N. Y. . .. 

AM I.NTERESTED IN HAVING 
YLs (young ladies) correspondence. 
Hope to receive photos of their trans- 
mitter and Q.S.L. cards and if pos- 
sible their own photos. Address: Jose 
E. Mesorana, 62 de Diego -St., Agua- 
dilla, P. R., (U. S. A.), 

HAVE 2,200 STAMPS, FROM 162 
countries, with some unused U. S. 
stamps in album. Have been collect- 
ing 6 years. Want small preselector 
or radio, short wave or what have 
you? Barry Poisal, Fullerton P. 0., 
Carney, Maryland. 

I WILL SWAP A 16MM MODEL 
E -32 Keystone picture machine for a 
carbon or dynamic microphone with 
stand. Must be in good condition. 
Write for details. Richard Kershaw, 
846 University St., Springfield, Mo. 

WILL TRADE .22 RIFLE (WEST - 
ern Field) in good condition for 
stamps, or what have you? All in- 
quiries answered. Oliver Nivison, 208 
Taylor Place, Ithaca, N.Y. 

TRADE 1000 DIFFERENT 
stamps from 90 countries for radio 
goods. Best offer accepted. Many 
beautiful and distinctive foreign and 
old U. S. stamps. Inquiries appreci- 
ated. Charles ' Wieland, -Route 2, 
Kingston, N. Y. 

WANTED -60 LINE TELEVISION 
Lens Disc. Also Oct. 1932 Television 
News. Merlin Berrie, 1434 N. W. 29, 
Oklahoma City, Okla. 

TO ALL S.W.L.'S, LET'S SWAP 
cards. I will send mine at once on 
receipt of yours. Q.R.A.- Bernard 
Roberts, 41 Reed Pond Walk. Gidea 
Park, Essex. England. 

W A N T -ALL -WAVE OSCILLA, 
tor, Hickok Statiktester, Rider's 
Manuals 4,5,6,7, 0 -1 Milliamnteters, 
for cash or swap R.C.A. Code Ma- 
chine and Tapes, United Motors Au- 
to Radio. Mitchell Dohmlo, 1333 W. 
North Ave., Pittsburgh, Pa. 

I WANT SOME REAL -OLD AU- 
tomobile license plates from every- 
where, especially Mexico, Central and 
South. America. What do you want 
in exchange for them? Please write. 
Anthony Shupienus, Newport, N. J. 

WILL EXCHANGE SUPERB U. 
S. commemoratives for mimeograph 
machine in perfect condition, M. Sta- 
bin. 5501 -14th Ave., Brooklyn, N. Y. 

THREE WEEKS OLD R.C.A. VIC- 
tor. Has 7 tubes including electri0 
eye. Cost $51. Will trade for any 
of Hallicrafter's sets, including Sky 
Buddy, if in good condition. Ken- 
neth Bollinger, 1521 Yale Ave., Salt 
Lake City, Utah. 

HAVE MEMORY COURSE. OTH- 
er books, foreign coins. magazines, 
Trilobites, other fossils, arrowheads, 
Indian head cents for dollar size silver 
coins, foreign sea shells, H. Rider 
Haggard books. E. C. Beam, Route 
1, Mt. Oral, Ohio. 

WANTED: CAMERAS. PREFER - 
ably small, folding. Also case of 2' /- 
x31/4 folding camera (without bel- 
lows). Will trade old issues of Popu- 
lar Mechanics and Collier's. Answer 
all letters. Edward Wooten, Varita 
Court, Apt. F, Wilson, N.C. 

WANT RIDER MANUALS. HAVE 
combination Audio and Radio Fre- 
quency Oscillator, condenser tester 
output meter, Roller Smith ohmmeter, 
5 -meter receiver and transmitter, 
and plenty of radio parts. E. L. 
Brandmeier, 821 Monocacy St Beth- 
lehem, Pa. 

TRADE SARGENT 20 M.A. 0' 
Tubes 110 V. A.C. T.R.F. All bands 

- 

15 -1500 meters B.F.O. etc. Used very 
little and trouble free. What have 
you? D. Anderson, 2015 Humboldt 
Blvd., Chicago, Ill. 

SWAP; RADIO BOOKS, DYNA. f-. 
is speakers, Philco high efficiency 
noise reducing doublet systems. A. C. ' 

Ma. meter (0 -250) 1937 Call Book, 
2000' ohms phones. Want meters or 
test equipment. A. Nutkis, 1439- 
52nd, Brooklyn, N. Y. 

WANTED USED INSTRUOJO- 
graph or Teleplex, with Continental 
tapes. Will pay cash for best offer. 
Henry J. Kosin, 2010 Ash Street, 
Erie, Penna. 

STAMP SWAPPL1tS: FOR 100 
large U. S. Commemoratives or 200 
Precancels I'll send 1 lb. U. S. Mix- 
ture (4000 stamps). For foreign 
stamps, I'll send equal quantity U. 
S. Commemoratives or other foreign. 
Frank Schmid, 111 West 43rd, New 
York. 

SWL'SI I WILL EXCHANGE SWL 
cards with anyone in the world, Pat 
Toomey, 1012 Woodburton Rd., New 
Kensington, Pa., U. S. A. 

HAVE 60 COPIES SHORT WAVE 
Craft & Television, including first is- 
sue, also manual. Want Mac -Key, 
portable noiseless typewriter. or 
1000V 750 -500V 300 mil transformer 
or? W9VRO, D. F. Richardson, 5002 
No. 30 St., Omaha, Nebr. 

TRADE: SIXTY COPIES OF S. 
W. C.; thirty dollars worth of radio 
parts; King Cole "A" Eliminator. 
Trade for almost anything except 
stamps or magazines. Arthur Hiller, 
Manito, Ill. 

SWAP A ONE TUBB RECEIVER, 
a one tube transceiver. Also a mi- 
croscope. Information on request. Wes- 
ton G. Schwarze, Route I, Idaho Falls, 
Ida. 

HAVE BOOKS, CLARINET, ETC. 
to trade. Henry Priebe, Box 115, 
Kent, Ohio. 

WANTED-TEST 
- EQUIPMENT, 

Manual, Ham parts of all types, swap 
or cash. D,. Oehlson, 69. W. 23, 
Chattanooga, Tenn. 

SWAP -MICROSCOPE ' KIT, 150 
power; Rider's Radio "Service Busi- 
ness Methods" (new) list $3; stamp 
album, over 500 good stamps ; all for 
simple smiller; want old call book. 
Jim O'Rourke, 2019 S. Nicollet St., 
Sioux City, Iowa. ' - 

TRADE: FIVE TUBE A.C. BE- 
ceiver in good condition, using re- 
generation; for almost any SW or PA 
equipment. \\'alter E. Birner, Hen- 
dricks, Minn. 

WANTED) 4 OR 5 TUBE SHORT 
wave receiver in perfect shape. Will 
trade 150 watt 110 volt A.C. auto- 
natal. generator. Fred G. Icke, 407 D. 
Goodwin.. Ave. Victoria, Texas. 

(Continued on following page) 
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BARTER and EXCHANGE FREE ADS (continued) 
WILL S \'AI' LASALLE COM- 

plete Accounting course, Columbia 
complete Algebra course, F &W Prac- 
tical Standard Dictionary, 12" world 
globe, and late world atlas. Can use 
phono amplifier, 16mm movie flints, 
etc. John Winkler, 62 Bergen Ave., 
Clifton, N. .1. 

WANTED WELL KNOWN, USED 
photo -electric exposure meter, for still 
pictures. What do you want in ex- 
change? Robert R. Irwin, 9212 S. 
Oakenwald Ave., Chicago, Illinois. 

SWAP SUPREME MASTER DI- 
aguometer A -1 condition. also l'hllco 
all purpose tester, model 04B for what 
have you? Preferably swap for short 
wave amateur equipment. Write for 
details. David Bentley, Coudersport, 
Pa. 

SWAP \EW SHORT WAVE RE- 
celver housed in metal cabinet, com- 
plete with dynamic speaker, new 
tubes, for portable typewriter, good 
condition. Write giving full descrip- 
tion, name, model number. John J. 
Vilkea, 1515 South 49th Court, Cicero, 
Illinois. 

HAVE CRYSTAL SETS. ONE 
tuber, two tubers, and three tubers 
to swap for typewriter, code practice 
machine's small printing press. 
Candler course or what have you? All 
letters answered. William Itlecha, 
Pawnee City, Nebraska. 

WILL SWAP KODAK FOLDING 
camera and Lou Gehrig professional 
model first baseman's glove, for ltaco 
Ranger short wave radio or what 
have you. A. Michalec, 441 Wash- 
ington St., West Warwick, Rhode 
Island. 

WILL TRADE COMPLETE NA- 
Donal Radio Institute course for an 
Eastman or Bell and Ilawell 16 \1111 
movie camera or projector. R. A. 
Martin, Jr., 1402 Chestnut St., Lamp- 
asas, Texas. 

WANTED: 16 MM MOVIE CAM- 
era or other photography equipment 
Will trade Readrite 0 -20, 60, 300, 600 
D.C. Voltmeter, R.C.A. electric phon- 
ograph motor and pickup, or other 
radio parts. Dee Umberson, Dimitt, 
Texas. 

SWAP LATE CANDLER COURSE 
complete -interested in A.C. D.C. 
S.W. receiver, bug. camera, guns. 
fishing gear, etc. What have you? 
C. Shaw, SS Nasco, Penn Ship- 
ping Co., 260 South Broad St., Phil- 
adelphia. Penna. 

WILL EXCHANGE RECENT PL- 
tra Stratosphere 10 complete trans- 
ceiver. 2% to 560 meter coils, for 
used Sky (lief, or fairly recent Sky 
Buddy, or good multi -meter analyzer. 
Lawrence C. Mlddlekamp. 315 Frank- 
lin Street. Cumberland, Maryland. 

WANTED: BRETING 12 FOR 
FBXA, Patterson Preselector, power 
pack, 10, 20, 75 B.S. coils. tubes, 
A -1 shape. Have 4 tube TRF 20- 
160M. for a Shure 7011 crystal mike. 
Elmer Saxe. 1932 Faye Road, Akron, 
Ohio. 

WILL SWAP. ELECTRIC CLOCK 
3000 foreign stamps and practically 
new chemistry set for radio parts, 
radio books or old issues of radio 
magazines. Every letter answered. 
Prescott Robbins, Box 302, Troy. New 
Hampshire. 

JENKINS TELEVISOR AND RE- 
ceiver 60 line lens disc and Synchron- 
ous Motor. Trade for 16mm. movie 
equipment, as Projector Movie Cans - 
era. films. If interested will send 
photographs, details. David Gross, 
2145 Ocean Ave.. Brooklyn, N. Y. 

ATTENTION! S.W.L.'S OR PIC- 
ture postcard collectors. Will swap my 
S.W.L. or picture postcard or both 
for one or both of yours. Write names 
and addresses plainly. Bertram Mc- 
Fadden, 8949 Atlantic, South Gate, 
Calif.. rt. S. A. 

WANT BACK ISSUE SHORT 
Wave Craft for Jan. -Feb., '32. Mar. - 
Apr. '32, May '32. Will exchange some 
later copy for same. A -1 magazines. 
Also want illustrated Science & Me- 
chanics. H. A. Whittier, No. 147 
R.F.D., Mansfield. Mass. 

S.W.L.'S IN THE \\OltLD, LIC S 
exchange cards. I will Q.S.L. 100% 
by return mail. Q.R.A. -Robert Coop- 
er, 231 Grove St.. Tonawanda, N. Y., 
U. S. A. 

TRADE 38 REPEATING RIFLE, 
woman's diamond ring and electric 
street sign for phone set. J. H. Ben- 
nett, Tuscola. Ill. 

HAVE BURROWES FOLDING 
pool table. 35x6 feet, complete equip- 
ment, will trade for standard S W 
receiver or broadcast - foreign table 
model radio. J. C. Erney, 2625 Shak- 
er Road, Cleveland Heights, Ohio. 

WANTED: 160 METER COILS 
(band spread) for National FIS -7. 
Write stating price and condition to 
\WSGIIQ, Panama. N. Y. 

TO TRADE, Bt'ESCIIER E FLAT 
alto sax in silver finish, perfect con- 
dition for 110V. D.C. complete re- 
cording outfit for recording on blanks. 
or for !Rica or Contax camera. Lee 
Elkan, 903 Carnegie Hall, N. Y. C. 

FOR TitADE: FAMOUS A.C. -4 
less speaker. One year old; in fair 
condition. 2% to 550 meters. What 
hare you to offer In trade? Desire ra- 
dio or workshop equipment. Vincent 
Poll, 1201 Wood St., Dubuque, Iowa. 

HAVE A DX4 4 TUBE SHORT 
wave receiver only three months old, 
bought for eighteen dollars brand 
new. Will swap for outboard engine 
or what. Paul Wisurl, 10 Railroad St., 
Maynard. Mass. 

WILL TRADE ANSCO MEMO 
camera 6.3 lens 50 pictures on a roll 
for test oscillator, volt - obus -ma meter, 
or what have you? Want Rider man- 
uals. Arthur Glenn, Clymer, Pa. 

WILL TRADE A "B" FLAT 
trumpet for a S.W. receiver or a fi 

mir. transceiver. Trumpet originally 
cost $36.50, used about a month. Har- 
old Krnnie, Otter St. Alexandria Bay. 
1000 Islands, N. Y. 

BUNDLE UP YOUR OLD OR 
new post card views and send to me. 
For each one I'll forward one piece 
old Mexican money. (Not spendable 
now.) No two cards alike please. 
Harold Manias, Colorado, Texas. 

WILL BUY, PAY POSTAGE UN 
out of print book, "The Girl from 
Hollywood" by Burroughs. Must be 
in good condition as I am completing 
set. Please write giving price want- 
ed. Donald Boardman, Celoron Park, 
New York. 

WANTED ULTRA IHIGH STRAT- 
°sphere Transceivers, two complete 
units with all necessary accessories 
for mobile use. Also Sargent or Hal - 
licrafter latest model communication 
receiver. State lowest cash price. G. 
Moral, C. Alvaro Obregon, Tabasco, 
Mexico. 

WILL DEVELOP, PRINT ANY 
size films and trade various chemi- 
cals for radio and photography equip- 
ment. Correspondence welcome. Will 
answer all letters. What have you? 
Theodore Okon. 1009 -10th Ave.. Beav- 
er Falls. Pa. 

WANTED-TWO HA11MfMARLUND 
or National Isolantite insulated, 140 
mf. midline tuning condensers with 
coupling. Isolantite sockets, 4, 6, 8 
prongs; power transformer for 6 -volt 
tubes; power filter chokes. H. B. 
Scarborough, Physics Bldg., Duke 
University. Durham, N. C. 

SHORT WAVE LISTENERS. 
Send me ham QSL's from your coun- 
try and I will send you equal amount 
from mine. Al Gunther, 1843 Lincoln, 
Peoria, Ill., IT. 8. A. 

SWAP U.S. STAMP COLLECTION. 
used, unused (Scott catalog value 
$901.00) for new type short wave set 
as Hallicrafters, National. McMurdo 
Silver, Scott, Hammarlund. Details 
of collection sent upon request. 
Frederick I. VanLeuven, 58 St. John 
Street, Goshen. N. Y. 

WANTED -110 VOlm A.C. LIGHT 
plant 300 watts or over (gas engine 
driven), good code machine. P. 
Kirkouskas, 419 N. Delaware Ave.. 
biinersvllle, I'a. 

HAVE USED R.T.I. RADIO 
Course complete with answers. Cost 
$97.50. Also Sprayberry Course in 
Radio. Want a 16 M.M. movie camera 
and projector. Morris E. Skidmore, 
Patterson, New York. 

SHORT WAVE LISTENERS IN 
U.S.A. and foreign countries. Would 
like to exchange my S.W.L. cards 
for one of yours. I will Q.S.L. 100% 
by return mall. Vernon Wendt, 227 
Fast 79th Street, Los Angeles. Cal. 

WANTED - HAMMAR.LUND 4 
prong coils to cover 10 -560M, must 
be cheap, not rewound. S\\'L'e send 
m@ your card. I'll send you mine. 
ORA Elliott Layden, R.F.D. 2, Box 
21, Hertford. N. C. 

CALLING YOU DX HOUNDS. 
How about dropping an ole SWL one 
of ur QSLSY We QSL 100% here. 
Come on QSL you nite -owls, QUA: 
Richard Noel, Gow School, South 
Wales, N. Y., U.S.A. 

HAVE AN INSTRUCTOGRAPH, 
Senior model, complete with 10 tapes 
and key, also 65 lessons of a R.T.I. 
course, complete with Modulated 
Oscillator and Audio Oscillator. 'What 
have you? John Arndt, Box 305, 
Port Angeles, Wash. 

WANTED: BACK ISSUES OF 
radio magazines to 1925 for reference 
library. State titles, dates, condition 
and price. Howard Chandler, R.R. 1, 
Ravenna, Ohio. 

TRADE -APPROXIMATELY 2,500 
U.S. and foreign stamps for code 
machine or what have you in radio 
line. Best offer takes them. F. Eng- 
strom, 316 Bailey St., Camden, N. J. 

SWAP CARTER 6 VOLT D.C. 
genemotor output 300 V. 80 mils, gen- 
eral coil kit with 3 gang condenser, 
band switch, coverage 540 ke. -1800 
me., 1.8 mc. -5.55 nse., 5.75 mc. -16.8 
mc., Weston meters. Want microphone, 
miniature camera, typewriter. M. 
Simon. Box 441, Gary, Indiana. 

TRADE -B -FLAT TENOR SAXO - 
phone, guaranteed excellent condition. 
Little used; brass; coat $175.00. Want 
good used s.w. receiver. Prefer Belli- 
crafters Commercial. What have you? 
Ben Wilson, Bay Shore Drive, Tawas 
City. Mich. 

WANTED TRIPLETT ANALYZER 
Model 1601 or 1181A or equivalent. 
Also Riders Manuals of all volumes. 
State cash price and condition In 
reply. Modern Radio Shop, Middle 
Valley, N. .r. 

WANTED - ACTUAL PHOTO - 
graphs of Amateur, Commercial, 
Broadcast Stations, with call, de- 
scription. Also antenna systems, spe- 
cial technical equipment. Will give 
radio parts, stamps, souvenirs. Send 
them along. State your wants. E. 
Antoine, Rose Valley, Sask., Canada. 

I HAVE 7 SHOT RANGER AUTO - 
matte rifle 22 cal. Used about 1% 
years, swap for good S.W. set or 
what have you. Robert Perna', 3635 
So. Wood St., Chicago, nt. 

TRADE: TUBE TESTER, VOLT - 
ohm- meter, Buddy II, with coils for 
earphones. Official Radio Service 
Handbook, Short Wave book, 1937 
Mag. B.W.T. Want: "Sky- Chief ", 
"Sky- Buddy" or what have you? 
John Basta, 31 Lake St., Brooklyn, 
N. Y. 

When to Listen In 
(Continued from page 55) 

GERMANY ... The German station has 
added a new frequency to its string. This 
is DJS on 21.45 mc. This station is in 
operation daily from 12:05 -11 a.m. with 
an aerial directed to Asia. For North 
America, programs are now broadcast on 
DJL, 15.11 mc. from 8-9 a.m. and on 
DJB 15.2 and DJD 11.77 from 4:50 to 
about 11 p.m. DJO, 11.795, and DJP, 11.855, 
are also used irregularly for broadcasts to 
North America from 7:30 to 11 p.m. On 
Sundays a program is broadcast from 
11 :10 a.m. -12:25 p.m. on DJB. DJC on 
6.02 is no longer used in the evening hours. 
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FRANCE ... The new French station is 
making quite a name for itself with the 
phenomenally strong signals it is putting 
across the Atlantic. Directional aerials for 
North America are used on 15.13 mc. dur- 
ing the morning and early afternoon hours 
and from about 4 p.m. until midnight or 
later another station on 11.84, and some- 
times 11.88 mc., comes into operation, using 
an aerial directed toward North America. 
These frequencies are much stronger and 
steadier than either Germany or England, 
the old standbys. 

Please say you saw 

The " Lie Detector"' How: 
to Build One 

(Continued front preceding page) 
amplified voltage is passed on to the third 
tube, which acts as a direct -current vacuum 
tuhe voltmeter. All this sounds complicated' 
but the action is not hard to follow if a' 
study is made of the diagram of the c(ìm 
pleted instrument. It is of greatest im- 
portance that the voltages be exactly as 
indicated in the diagram. Because of the 
great sensitiveness of this circuit, even 
slight deviations from the indicated values 
will spoil the action and possibly damage 
the indicating meters. 

The Completed Instrument 
The instrument as actually used is shown 

ill the photograph. It consists of a type 30' 
current regulator, a 32 direct current am-, 
plifier, and a direct current vacuum - tube 
voltmeter using another type 30. The in- 
strument is completely battery -operated. 
Battery operation is dictated because it 
simplifies design, is compact, portable and 
completely eliminates undesirable effects 
due to line voltage fluctuations. This last 
is most important. If you think you are 
getting 115 volts from your A.C. line, just 
measure it with a good voltmeter and ob- 
serve the fluctuations over a period of a 
few minutes. The batteries used gave ex- 
cellent results. 

The entire unit is built in a hardwood 
case measuring 10 ins. x 16 ins. x 6/ ins. 
The panel slopes eight inches from one end 
at an angle of 30° and supports the two 
meters and the controls. The flexible con- 
nector cord extends from the end directly 
below the front edge of the cabinet. The 
electrodes are connected to the ends of this 
cord. The cabinet contains all the apparatus 
including the batteries and can be con- 
veniently carried from place to place when 
necessary. Besides the tubes and batteries 
the only other parts in the cabinet are the 
tube sockets, connecting wires, on -off 
switch, a 30 ohm rheostat, a % nlegohm 
potentiometer and a 50,000 ohm resistor. 
The device should offer no special prob- 
lems to the constructor. The only precau- 
tion to be observed in the wiring is to be 
sure of good connections and freedom from 
solder paste smears which cause leakage. 
For meter protection a 1/200 ampere (5 
ma.) meter fuse was incorporated in series 
with the indicating meter. It can be seen 
in the photographs just between the two 
meters. The on -off switch has three posi- 
tions on it. They are : "Off" "On Bias" and 
"On." It is necessary to apply the bias 
voltage before the other voltages and also 
to remove the plate and filament voltages 
before the bias to protect the indicating 
meter from damage every time the set 'is 
turned on or off. Thermal inertia of the 
filaments allows plate current to flow mo- 
mentarily, even after the switch is turned 
off. Without the bias this spells a blown 
fuse or meter damage. 

Adjustment of the Apparatus 
The adjustment for operation of this in- 

strument is somewhat critical. After at- 
taching the electrodes to the subject, the 
control dial below the 0 -500 microampere 
meter is turned all the way to the right, to 
be sure of maximum bias in the voltmeter 
tube. Then turn the on-of switch two posi- 
tions to the right. Next turn the thirty -ohm 
rheostat to the right until the plate cur- 
rent in the regulator tube reads 0.2 milli- 
amperes. Allow a few minutes for warm- 
ing up, then turn the right -hand dial count- 
er clockwise until' the plate current on the 
30 indicator meter reads 100 microamperes. 
The current may creep at first. Follow it 
by keeping it `on scale" by careful adjust- 
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meat of the / meg. ohm bias control. Then 
by keeping the needle about half -scale emo- 
tional reaction is indicated by a deflection 
of the meter. A time delay of about two 
seconds occurs in the body of the subject. 
After each deflection the needle should 
return to its original position. However if 
it does not, it indicates prolonged emotional 
reaction and the meter can be brought back 
to position by its control. So much for the 
technical operation of this. instrument. 

Parts List for Electronic Psychoanalyzer 
RAYTHEON (Tubes) 
2 -30 type 
1 -32 type 
IRC (Resistors) 
1- 50,000 ohm resistor I-% meg. potentiometer 

'TRIPLETT 
1 -Type 524 0 -500 D.C. microammeter 
I -Type 524 0 -1 D.C. milliammeter 
NATIONAL CARBON CO. (Batteries) 
3-Compact type 45 Volt "B" batteries 
1-2-1% z Volt A" batteries 
1 -221 Volt "B" battery 
1 -3 Volt "C" battery 
MISCELLANEOUS 
1-3 point switch 
1 -30 -ohm filament rheostat 
l--- cabinet (home -made from wood or metal) 

(-Meters having similar scale ratings or approxi- 
mately those specified above, but of smaller diame- 
ter may be used; the meters specified, being of 
large size and much easier to read, are particularly 
desirable for such an instrument as this, if it is to 
be used for any sort of professional work.) 

The Only COMPLETE Radio Library Published Today- 
RADIO -CRAFT 5 0c LIBRARY SERIES 

THE RADIO -CRAFT LIBRARY SERIES -a most complete and authen- 
tic set of Volumes -treats individually, important divisions of radio. 

Each book has been designed to give you the opportunity to learn one or 
more branches of radio. The authors of the books are well -known to every- 
one. Each is an expert radio man ; an authority on the subject -each is 
thoroughly familiar with the field which he represents. 

No. 2. MODERN VAC- 
UUM 'PUBES 

No. 3. THE SUPER- HETERODYNE 
BOOK 

No. 5. HOW TO BE- 
COME A SERVICE 

No. 6. BRINGING 
ELECTRIC SETS 
UP TO DATE 

All Books Uniform 
The volumes in the 
RADIO -CRAFT LIBRARY 
SERIES are uniform, 8x9 
inches. Each book con- 
tains on an average of 50 
to 120 illustrations. The 
books are printed on an 
excellent grade of paper 
which makes the type 
easy reading. 

Here are the Titles: 
No. 8. RADIO QUES- 

TIONS AND AN- 
SWERS 

No. 9. AUTOMOBILE 
RADIO AND SERV- 
ICING 

No. 10. HOME RE- 
CORDING AND 
ALL ABOUT IT 

No. 12. PUBLIC AD- 
DRESS INSTALLA- 

TION AND SERV- 
ICE 

No. 18. ABC OF AIR 
CONDITIONING 

No. 14. POCKET RA- 
DIO GUIDE 

No. 15. ABC OF RE- 
FRIGERATION 

No. 17. SERVICING 
WITH SET ANA- 
LYZERS 

RADIO PUBLICATIONS, 
99T Hudson Street, New York, N. Y. 

I have circled below the numbers of books in the RADIO -CRAFT LIBRARY 
SERIES which you are to send me. I have included my remittance in full, at the 
price of 50e each. (Stamps, checks or money orders accepted). 

2 3 5 6 8 9 10 12 13 14 15 17 
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Name 

City 

Address 

All books are sent postage prepaid 
State 

Crystal Rectifier Has Many Uses 
(Continued from page 29) 

instrument became apparent, a 0 to 1 

milliammeter was substituted. Such a meter 
of standard type can be purchased for sev- 
eral dollars. The original meter used is 
almost as satisfactory, though it may not 
show full scale deflection in all applications. 

Circuit Easily Understood 
A brief study of the accompanying cir- 

cuit diagram shows the simplicity of the 
instrument. It is built around a fixed 
crystal detector, preferably of the car - 
borundum type, and a discarded broadcast 
coil tapped to cover all useful wavelengths 
with the variable condenser used. The coil 
and condenser combination of the value 
shown allows plenty of overlap so the plac- 
ing of the taps is not at all critical. 

A single -pole five -position switch, a 
phone jack, a small mica condenser and the 
antenna binding post complete the unit, 
which is built into a metal box for pro- 
tection in carrying it around, since shield- 
ing is not essential. Binding posts can re- 
place the phone jack to permit easier 
connections . to be made, if the builder so 
desires. 

A word about the fixed detector. The 
carborundum type used by the writers will 
pass in excess of 20 mils without damage. 
However, the ordinary type of fixed galena 
is limited to 5 mils or less -which is plenty 
if the meter used in conjunction with it 
will give a full scale reading at that current 
flow. 

How It Works 

Once wired up according to the diagram 
its operation is extremely simple. Positions 
1. 2 and 3 on the switeh, along with the 
tuning condenser, are used for field strength 
readings in the immediate vicinity of the 
transmitter. Position 4. connects the crystal 
rectifier in series with the milliammeter, 
adapting it to the measuring of alternating 
current voltages at practically all fre- 
quencies. Position 5 permits the milliam- 
meter to be used in external circuits. The 
phone jack is used to introduce circuits 
to be measured as well as the place to plug 
in with a pair of phones when using the 
instrument as a monitor or receiver. 
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Having become acquainted with the cir- 
cuit and the use of the controls it is an 
easy matter to put the instrument to work. 

Audio Frequencies Measurements 
Snapping the switch to position 4 a pair 

of leads are brought out from the phone 
plug and connected to the audio output 
of a receiver. After the receiver has been 
tuned to a station the audio gain is turned 
up until the meter shows a reasonable de- 
flection. The varying amounts of modula- 
tion on the station carrier are reflected in 
the swinging of the meter pointer. So used 
with an automobile radio a satisfactory 
noise -level indicator for tracing down in- 
terference is had. Simply tune in the noise 
by ear until it is loudest, plug in_ the meter 
and, when riding around the " suspected 
neighborhood, the meter will swing to 
maximum at the point closest to the source 
of interference. 

The same hook -up is employed when 
using it, in conjunction with a modulated 
oscillator, to line up a super -het receiver 
as it directly measures the audio output of 
the receiver. 

A slightly different application of its use 
as an output meter is had when connected 
as a speech -level indicator for public ad- 
dress systems. One of the leads from the 
instrument is connected in series with an 
.0005 mf. mica condenser. then the leads 
are connected to either side of the voice 
coil of the public address system. Upon 
talking into the microphone the meter will 
swing accordingly. If a greater deflection 
is desired, a larger condenser, .006 mf. or 
so, should be used. 

Once the maximum output of the system 
is determined, note is taken of the meter 
deflection and, thereafter, monitoring of the 
volume output can be accomplished by 
varying the audio gain so as to keep the 
meter deflection within the pre -determined 
range. 

An A.C. Voltmeter 
For uses as an A.C. voltmeter the switch 

is left in position 4, external resistors are 
connected in series with one of the leads 

(Continued on following page) 
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Crystal Rectifier 
Has Many Uses 

(Continued from prccedi. page) 
and the meter is checked against a known 
standard for calibration. This method of- 
calibration is necessary as no crystal -type 
rectifier is exactly linear, the resistance of 
the rectifier varying as the voltage across 
it changes. Once calibrated it will be as 
accurate as the standard against which it 
was checked. 

Other Uses 

Yet another use of the carborundum 
rectifier-milliammeter combination is its 
use as a visual indicator to replace ear- 
phones in Wheatstone bridge measure- 
ments. In this connection it is feasible to 
tap the audio output of a receiver to feed 
the bridge net ; the meter will show deflec- 
tion until the values are balanced out, much 
the same. as is done with earphones. 

With an antenna of 2 or 3 feet connected 
to the antenna post and the switch in posi- 
tion 1, 2 or 3, according to the frequency 
of the transmitter, field strength readings 
can be obtained without other external con- 
nections. A headset plugged in will permit 
monitoring signals. For broadcast recep- 
tion up to distances of 10 to 20 miles a 
longer antenna is required and the switch 
should be at position 1. 

Set up in the immediate vicinity of the 
transmitter carrier shift is readily detected 
by a downward wobble of the meter pointer 
on modulation peaks. If calibrated against 
a standard it can also be used to determine 
modulation percentages, as the pointer will 
rise on modulation peaks, varying according 
to the heaviness of the modulation of the 
carrier. - 

Countless other uses can be found for it 
at the test bench and, since this handy, 
inexpensive instrument has been available, 
it has proved itself almost indispensable. 
Try it for yourself ! 

Built I-Tube Portable 
With Great Success 

(Continued from page 29) 

super- regenerative receivers is present, al- 
though it will completely disappear when .a 
moderately strong station is tuned in. Thus 
it is not the least bit annoying while listen- 
ing to a station. 

The antenna can be anywhere from 5 to 
100 feet long. Best results were obtained 
with an Antenna only several feet long 
and with the antenna condenser., afíiusted 
to maximum capacity. The filament battery 
has three volts and it is advisable to insert 
a resistor having approximately 16. ohms 
in series with it in order to insure long 
tube life. This can be eitber.,a- fixed,wire- 
wound affair or in the form of a 20 -ohm 
variable rheóstat mounted on the battery. 

Coil Data 
Band Grid Tickler 
6 mc. 18 Turns 18 Turns 
9 -12 mc. 10 Turns 10 Turns 
15 me. 5 Turns 5 Turns 
All coils close -wound with No. 26 D.S.C. wire 

on a 1 -inch tube; spacing between tickler and 
grid coils 174 inch. 

Parts List for Pocket Set 
HAMMARLUND 
1 50 mmf. tuning condenser 
1 100 mmf. antenna trimmer 
AEROVOX 
1- -100 mmf. mica condenser 
1 -.001 mf. mica condenser 
1 -1 meg. 1/2 watt resistor 
1 -4 prong wafer socket 
1 -Phone binding post strip 
1- Antenna binding post 
1- Bakelite (or other) Case 

RCA 
1 Type 30 tube 
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In these few short months the NC -80X has become 

part of the National tradition. Their advanced cir- 

cuit details, including the wide -range crystal filter 

and high IF frequency for image rejection, have 
brought a hew standard of performance to the low 

priced field. Their thorobred construction keeps that 

performance consistently high. And their con- 

venience makes operation swift, accurate, and tire- 

less. 

NATIONAL NC -80X 

NATIONAL COMPANY, INC. 
Malden, Mass. 

. 
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