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MODERN UP - TO - THE MINUTE RADIO 
AT TREMENDOUS PRICE REDUCTIONS 
Now, as never before, are you able to buy real radio values at astoundingly 
low prices. Never before in our many years of experience in radio mer- 
chandising, have we been able to offer such real values -on such quality 
radio merchandise as you will find presented in this catalog. No matter 
what your radio requirements may be, you will find them offered in this 
large 168 page catalog in large variety. Dealers -set builders, and radio 
enthusiasts of every nature should have a copy of this remarkable catalog. 

BUY NOW AND SAVE -PRICES ARE DOWN 
If you have planned on buying a new radio set -or if you contemplate 
replacing your old receiver with one of the new screen grid types, send for 
this catalog immediately. It will show you the way to substantial savings. 
Prices are down to a new all time record. In the large assortment of 
receivers shown, you will find just what you have been looking for -sets, 
accessories, kits or parts at lowest prices. 

EVE It )- TILING 
IN 11,11110 NEW AUTO RADIO 

VCH ECK 

THESE RADIO 
VALUES FROM 

OUR 168 RAGE 

FREE CATALOG 

THE NEW 8 TUBE 

MIDGET RADIO Et WI ,a,aa 
TV CLIVER 
Satu[ 

SCREEN GRID SETS 
New Midget 

Radio 
A modern screen 
grid Midget Re- 
ceiver with ap- 
proved five tube 
circuit 

Here you are offered 
one of the season's 
most popular types of 
receivers. Housed in a beautiful walnut 
midget cabinet, complete with five tube 
chassis and speaker, it is an outstanding 
value at the low price quoted. 

Now, you can enjoy 
your favorite radio 
programs as you drive. 
This new Roamer Auto radio 
blazes a new trail in its ap- 
proach to perfection in circuit 
design. 

Music as You Drive 
No need to miss your favorite 
program while you drive. Spor- 
ting events, news flashes, symphony, dance or 
opera -all are available to you with this new 
Roamer Auto Radio. Concealed installation with 
remote control. R. C. A. licensed chassis. Uni- 
versal brackets simplify installation in any car. 
Its many special features make it an outstand- 
ing value. 

IOO' RETAIL 

YOUR PRICE 

$4945 

Modern triple 
Screen Grid 
Receivers in 
beautifulcon- 
soles equip- 
ped with gen- 
uine Oxford 
Dynamic 
speakers at 
sensationally 
low prices. 
Values that 
will astound 
you. 

YOUR SIIOqP RETAIL 
PRICE 

25 

168 PAGE CATALOG FREE 
-c 

The receiverillustrated 
above is a representa- 
tive value from our 
catalog. Beautifulwal- 
nut console. dynamic 
speaker with R. C. A. 
licensed Screen Grid 
eight tube chassis. A 
splendid value. 

WRITE FOR YOUR COPY TODAY 
Write for your copy of this remarkable catalog today. 
See for yourself the unusual values that are offered. 
It lists over a thousand bargains, including such popu- 
lar items as battery- operated receivers, super- heter- 
odynes, remote control, electric time -switch receivers, 
phonograph- combinations, coin operated receivers, 
along with a remarkable variety of consoles, dynamic 
speakers, tubes, accessories, etc. No matter what 
your requirements may be in radio you will find 
them listed in this catalog. Don't delay. Clip the 
coupon and send for your copy today. 

X1.1.1 EID I%F1C 
CO RPO RAT10N 

711 W. Lake Street Dept. R -3 Chicago 

EVERYTHING 
NEW IN RADIO 

Dealers. service men. set 
builders and radio enthusi- 
asts everywhere should 
have a copy of this catalog. 
It is a veritable encyclope- 

dia of everything that's 
new and worthwhile in 
radio. Send for your 
COPY today. 

FREE CATALOG COUPON 
Allied Radio cq poratioats 
151 W. Lake it., DaPL R3 
Chicago 
Gentlemen. Please send me your 158-page FREE radio 

book of bargains. It is understood there is no obliga- 

tion for sending this caat log to me. neither will i be 

bothered by personal 

Name 

Address 

tI 
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We Could Have Placed 5000 More Qualified 
Men Last Year in Good Pay RADIO Positions 

GET into the rich field of Radio via the training 
school that supplies big Radio employers with 

their new men! The Radio Training Association 
of America has a standing order from radio trade 
organizations, large manufacturers and dealers, 
for members qualified for full time work at 
splendid pay. 

So great is this demand from Radio employers 
that positions offering good pay and real oppor- 
tunity are going begging. If you want to cash in 
on Radio quick, earn $3.00 an hour and up spare 
time, $40 to $100 a week full time, prepare for 
a $10,000, $15,000, $25,000 a year Radio position, 
investigate the R. T. A. now. 

Special Attention to Radio 
Service Work 

Thousands of trained Radio Service Men are 
needed now to service the new all- electric sets. 
Pay is liberal, promotions rapid. The experience 
you receive fits you for the biggest jobs in Radio. 
The R. T. A. has arranged its course to enable 
you to cash in on this work within 30 days! 

Would you like to work "behind the scenes" at 
Hollywood, or for a talking picture manufacturer? 
R. T. A. training qualifies you for this work. 
Television, too, is included in the training. When 
television begins to sweep over the country, 
R. T. A. men will be ready to cash in on the big 
pay jobs that will be created. 

Expert Supervision 
Lifelong Consultation Service 

As a member of the Association you will receive 
personal instruction from skilled Radio Engineers. 
Under their friendly guidance every phase of Radio 
will become an open book to you. And after you 
graduate the R. T. A. Advisory Board will give 
you personal advice on any problems which arise 
in your work. This Board is made up of big men 
in the industry who are helping constantly to 
push R. T. A. men to the top. 

Because R. T. A. training is complete, up- to-date, 
practical, it has won the admiration of the Radio 
industry. That's why our members are in such 
demand -why you will find enrolling in R. T. A. 
the quickest, most profitable route to Radio. 

Mail Coupon for No -Cost Training Offer 
Memberships that need not -should not -cost 
you a cent are available right now. The minute 
it takes to fill out coupon at right for details can 
result in your doubling and trebling your income 
in a few months from now. If you are ambitious, 
really want to get somewhere in life, you owe it 
to yourself to investigate. Learn what the R.T.A. 
has done for thousands - and can do for you. 
Stop wishing and start actually doing some- 
thing about earning more money. Fill out the 
coupon and mail today. 

Radio Training Association of America 
Dept. RCA -1 4513 Ravenswood Ave., Chicago, III. 

Fill Out and Mail Today! 
RADIO TRAINING ASSOCIATION OF AMERICA 
Dept.RCA I 4513 Ravenswood Ave., Chicago, III. 

Gentlemen: Send me details of your No -Cost Training 
Offer and information on how to make real money in 
Radio quick. 

Name 

Addresc 

City State 
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In Forthcoming Issues 
TELEVISION AND SHORT -WAVE RECEIVERS FROM 

THE SERVICE STANDPOINT, by John F. hider. From 
the experimenters who made their own apparatus, and learned 
its peculiarities from the baseboard up, we are eon ling to 
the point whore the public wants to look and listen in. It 
will odd another problem to those which the Service Man 
must meet; and this article will deal with the subject in a 
practical planner. 

.\ LONG -WAVE CONVERTER, by Clyde J. Fitch. Short - 
wave adapters have introduced a new world to set owners. 
. \t the salve time, it must he remembered, most of the 
wurld's really high- powered stations are above 6111) meters. 
A device which will render them available to the enterprising 
listener, at little expense, will be described. 

:\ 110ME- MADE S1.11)1': -WIRE BRIDGE, by A. W. Bonser. This device, which applies familiar devices to the measure- 
ment of resistance, is very simple: and the Iabor of calibra- 
tion and computation has been rCI' much .shortened by the provision of a proportional scale. Such equipment, with it few standard resistors -which may he enlihrated from one 
known value -should be on every radio man's wurkbench. 

CII.\lt:\C'l'lat1Sl'ICS OF 'l'l'l1ES. A graphic study of tube properties -especially that important tune of mutual con - ductance- showing different tube types. In addition to this, 
touch practical inforunution on the constants required in tube operation will appear. 

And manv other practical articles for the Service Man, the Set Iluilder and the Experimenter. 
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Get Into One Of These 
BIG PAY FIELDS 

All practical work on real 
Electrical machinery 

4 
Amazingly Easy 
Way to Get Into 

ELECTRICITY 
Don't spend your life waiting for $5 raises in a dull, 
hopeless job! Let me show you how to make up to 
$60, $70 and even $200 a week, in Electricity -NOT 
by CORRESPONDENCE, but by an amazing way to 
teach that makes you a practical Expert in 90 days! 

Learn Without Books in 90 Days 
No Books! No Lessons! You learn by doing actual electrical 
work right here in the Coyne Shops. You are trained on 
huge motors, generators, switchboards, transmitting sta- 
tions, power plants, auto and airplane engines, etc. You 
don't need advanced education or previous experience. 
You qualify for real electrical work in 90 days! 

Earn While You Learn 
Don't worry about a job! You get FREE life -time Employ- 
ment Service. And don't let lack of money stop you. If 
you need part -time work to help pay living expenses, I'll hell) 
you get it. Coyne is 31 years old. Coyne training is tested. 
You can find out everything FREE. Just mail coupon below 
and I'll send you my BIG FREE ELECTRICAL BOOK, tell- 
ing all about jobs- salaries, etc. This does not obligate 
you. Just send the coupon below! 

Student working on Television 
transmitter in 

Covne Radio Shops 

Learn RADIO 
TELEVISION 
TALKING PICTURES 
Every branch of Radio is calling for trained men! 6,000 Serv- 
ice Men needed at once. Big call for Wireless Operators, 
both at Sea and in the Air. Many jobs open in Broadcasting 
Stations. Talking Picture and Sound Experts in great demand. 
And now Television is on the way! Soon there'll be a de- 
mand for thousands of Trained Men in this one branch alone. 

Say "good -bye" to $25 and $35 a week -get into Radio, 
where thousands of jobs are open, paying $60a week and up. 

NOT BY CORRESPONDENCE 
By Actual Work - in 8 Weeks 

Come to Coyne and learn Radio in 8 weeks! NOT BY BOOKS 
OR CORRESPONDENCE, but by actual Radio work on 
actual Radio equipment -on scores of Radio receivers, huge 
Broadcasting equipment, the very latest Television transmit- 
ters, Code Practice apparatus, Talking Picture and Sound 
equipment, etc. No experience needed. You learn all 
branches of Radio in 8 weeks. 

Free Employment Service 
After you graduate. l'II help you get the Radio Job you want -and if you 
need part -time work while at school. l'll help you get that, too. Coyne has 
been training men since 1899. Let Coyne train you for a Big Pay Radio 
Job! Mail coupon below for acopy of my BIG FREE RADIO BOOK. telling 
all about Radio. Television. Tel king Pictures. Wireless. etc. This costs you 
nothing. Just mail coupon below. 

MAIL THIS COUPON FOR BIG 
FREE ELECTRICAL BOOK- 

MAIL THIS COUPON FOR BIG 
FREE RADIO AND TELEVISION BOOK 

H. C. LEWIS. PRESIDENT 
COYNE ELECTRICAL SCHOOL, Dept. 11.81 
500 South Paulina Street, Chicago, Illinois 
Gentlemen: Please send me your big Free Electrical Book with 151 

illustrations. This does not obligate me. 

Name 

Address 

City State 

I N. C. LEWIS. PRESIDENT 
RADIO DIVISION, COYNE ELECTRICAL SCHOOL 
5 S. Paulin St., Deist. U-SN, Chicago, III. 
Gentlemen: Send me your Big Free Radio Book and all details of your 
Special Introductory Offer. This does not obligate me in any way. 

Nanne 

Address 

City State ! 

1 
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Broadcasting Stations offer fascinating foils 

paying from $1,800 to $5, out a v car. 

ing oil hoard ship gives you worid'wddo 
t r:"el a Wpm! '«Pence and a salary of $51 to ,_u, a month Invddes. 

Spare time set smoking Is paying N. It I 

n $21111 to $1..000 a year for their soil, 
time. Earnings brain almost at mn,« atte, 

enrolling. 

n ,dal land St:nhni. 
r 

hell', Prned 
rapidly in our leading cities. Trans- 

Oceanic telephony otters maus attractive ions 

Radio factories employ thousands. Salaries 
for well trained men range from $1.800 to 

$5.000 a year. 

RADIO -CRAFT January, 1931 

ibfre Wanted 
Take your pick of these 
fine Big Pay Radio jobs 

l'ou have SUCU how tilt' rin a .wd hug mot 

who got into the automobile, motion picture 

and other industries when they were started 

had the first chance at the key jobs -are now 

the $5,000, $10,000 ami $15.000 a year men. 

Radio offers you the same chance that made men 

rich in those businesses. Its growth has al- 

ready made men independent and will make 

many more wealthy in the future. Its amazing 

growth can put you ahead too. Don't pass 

up this opportunity for a good job and future 
financial independence. 

Hundreds of $50 to $100 a week 
Jobs Opening Every Year 

Radio needs more trained men I,,. !I. Why 

slave your life away for $25 to $40 a week in 

a no- future job when you can get ready in a 

short time for Radio where the good jobs pay 

$50, $60, $75 and $100 a week? And many of 

these jobs can quickly lead to $150 to $200 a 

week. hundreds of tine jobs are opening every 

year for men with the right training -the kind 

of training I'll give you. 

I Am Doubling and Tripling 
Salaries 

Where you find frig growth you always find 

many- big opportunities. I am doubling and 

tripling the salaries of many men every year. 

After training with me only a short time they 

are able to make $1.000 to $3,000 a year more 

than they were getting before. Figure out for 

$400 a Month 
"I spent fifteen years as 

traveling salesman and was 
making good money but could 
see the opportunities in Radio. 
Believe me I ant not sorry, for 
I have made more stoney than 
ever before. I have made more 
than $400 each month and it 
really was your course that 
brought nie to this. I can't say 
too much for your school." 

J. C. Dahlstead, 
1484 South 15th St., 

Salt Lake City, Utah. 

your -elf what all increase like this would mean 

to you -the many things that mean so much in 
happiness and comfort that you could buy with 
an additional $1,909 to $3,000 a year. 

Many Make $10 to $25 a week 
Extra Almost at Once 

The day ,nn start l'll shore you how to do 

ten jobs common in most every neighborhood 

that you can do in your spare time. I'll show 

you how to repair and service all makes of 
sets and do many other jobs all through my 

course. I'll give you the plans and ideas that 
are staking $200 to $1,000 for my students while 
they are taking my course. G. W. Page, 107 

Raleigh Apts., Nashville, Tenn., writes: "I 
made $935 in my spare time while taking your 
course." 

You Have Many Jobs to 
Choose From 

Broadcasting stations use c n g ince r s, operators, 
station managers. Radio manufacturers continu- 
ally need testers, inspectors, foremen, engineers. 
service men, buyers and managers. Shipping 
companies use hundreds of operators and give 

them world -wide travel with practically no ex- 

pense and a good salary besides. There are 

hundreds of opportunities for you to have a 

spare time or full time Radio business of your 
own. I'll show you how to start one with prac- 

tically no capital. My look tells you of other 
opportunities. Be sure to get it at once. 

$800 in Spare Time 
"Money could not pay for 

what I got out of your course. 
I did not know a single thing 
about Radio before I enrolled, 
but I have made $800 in my 
spare time although my work 
keeps me away from home 
from 400 A. M. to 7.00 P. M. 
Every word I ever read about 
your course I have found 
true." 

Milton I. Leiby, Jr., 
Topton, Pa. 

Seldom Under $100 
a week 

"My earnings in Radio are 
many tittles greater than I 
ever expected them to be. In 
November i made $577, Decem- 
ber $645, January. $465. My 
earnings seldom fall under 
$100 a week. I'll say the 
N. R. I. course is thorough 
and complete. You give a man 
more for his money than any- 
body else." 

E. E. Winhorne, 
1267 W. 48th St., Norfolk, Va. 
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?ßlgPl15 Radio 
Job 

I will train you AT HOME 
free book gives facts and proof 

1 Will Train You at Home in 

Your Spare Time 
llold your job. There is no need for 

you to leave home. I will train you 

quickly and inexpensively Hering your 

spare time. You don't have to be a 

high school graduate. My course is 

written in a clear. interesting style 

that most anyone can grasp. I'll give 

you practical experience under my SI). 

method of training- onhalf from Its. 

son brooks and one -half from practical 

experiments. When you graduate you 

won't have to take any kind of a job to 

get experience -you will In trained and 

experienced ready to take your place 

beside men who have been in the field 

for years. 

Television and Talking 
Movies Included 

My Lournr, not only Bite. you a thor- 

ough training in Radio -all you need to 

know to get and hold a good jolt -hut 
also your choice without extra charge. 

of any of these special courses: Tele- 

vision. Aircraft Radin, Ilrnadcasting, 
Commercial and Ship Radio Stations, 

Sound Pictures and Public Address Sys- 

tems, and advanced Radio Servicing and 

Merchandising. You won't be a "one 
juin' non when you finish my course. 

You'll know how to handle a job in 

a 

one of Radio's 20 different branches 

t y opportunity. 

Lifetime Employment Serv- 
ice to All Graduates 

When you finish my course you won't 
be turned loose to shift for yourself. 

Salary Three Times 
Larger 

"Before I completed your 
course 1 went to work for a 

Radio dealer. Nov I ant 
assistant Service Manager of 
the Spark s- \Vith ington Com- 
potny. My salary is three 
times what it was before tak 
ing your course. I could not 
have nbt ;.tned this position 
without it 1 owe my success 
to N. R. 1. training.' 

H. A. Wilmoth, 
Sparks -Withington Co., 

Jackson, Mich. 

!hen is when I will step in and help 

you find a job through my Employment 
I pepart nient. This Employment Service 

is free of extra charge loth tu you and 

the employer. My Employment Depart- 

ment is getting three times as ninny calls 

for graduates titis year as last year. 

Your Money Back if Not 
Satisfied 

You do not risk a Peuuy ryhcn you 

enroll with nee. 1 will give you an 

agreement in writing, legal and binding 
upon the institute, to refund every Penny 

of your money upon completing my 

coarse if you are not satisfied with my 

Lessons and Instrine ' Service. The 

resources of the N. R. I.. Pioneer and 

\World's largest Ifome Study Radio 

training organization stand back of this 
agreement. 

Find Out What Radio Offers 
You -Get My Book at Once 

n.. of my valuable brook "Rich 
Rewards in Radio' is free to anyone 
interested in making more money. It 
tells you where the good jobs are, what 

they pay, how you can quickly and easily 

tit yourself to get one. The coupon below 
will bring you a copy. Send it at One, 
Your request does not obligate yeti in 

any way. Act Nt i'i . 

J. E. SMITH, President 
Dept. 1 AX 

National Radio Institute 
Washington, D. C. 

3S9 

give You SBig Outfits 
of Radio parts for a 

home &xperimental rirboratory 
\ _ , . u cw hnild fun , 

' 

outs 
with the outfit. 1 give you. l on 

leant f actual experienc' 
about . \.t', Screen Grid Circuit, . 

pushpull ampliticatinn and the 
other features in modest sets. 

You work out with your hands J 

the principles, diagrams and 

circuits you learn from my / 
lesson hooks. You get as 

much practical experience 
under this unequaled 
method of home train- 

ing. in a few months, 
as the average fellow 
gets in two to four 
year, in the field. 

4F\ 

14-s414844141 

J 

Clip and maii NOWfor 
FREE INFORMATION 

.,1 
a 

J. E. SMITH, President 
National Radio Institute, Dept. IAX 

loth & U Streets, N. W., Washington, D. C. 

lkar Mr. Smith:- Send me "Rich Rewards in 
Radio." Tell nie more about Radio's opportunities 
for good jobs and quick promotion; also about 
your practical method of Home training. I un- 
derstand this request does not obligate nie and that 
no agent will call on me. 

Ali 

Address 

11 Cite Slate 
1 
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THE BIGGEST RADIO VALUE IN AMERICA TODAY ! 

Official 
RADIO SERVICE MANUAL 

and Complete Directory of all 
Commercial Wiring Diagrams 

IN LOOSELEAF, FLEXIBLE, LEATHERETTE BINDER 
NEVER in the history of radio has there ever been 

published a manual, so complete as this new 
OFFICIAL RADIO SERVICE MANUAL. It 

is a veritable encyclopedia of service information - worth several times its regular price. It is invaluable not only to 
the Service Man, but to everyone interested in radio. 
For this Manual there has been collected available wiring 
diagrams and data of nearly every commercial set, of which 

o 

=.=_ _ - _-_ _ _ s ?s:? - - `-s '- _ =1;74- 

HUGO GERNSBACK, Editor 
CLYDE FITCH, Managing Editor 

there is any record, manufactured since 1927, and I any 
earlier ones. 
Additional service data for new receivers, as they appear 
on the market, will be supplied at a trifling cost so that the 
Manual might be kept up -to -date at all times. But that 
is not all. 

Service Information 
The OFFICIAL RADIO SERVICE MANUAL contains 
a comprehensive instruction course for the Service Man, 
giving practical information from every angle on how to service the set. Here are only a small number of the articles mentioned : 

Antennas 
Amplifiers 
Automotive 
Condensers 
Detectors 

()NI,A 
$350 
A COPY 

Over 1,000 Illustrations, Diagrams, etc. 
352 Pages -9 by 12 inches - Weight 3 lbs. 

MAIL 
COUPON 
TODAY! 

GERNSBACK PUBLICATIONS, Inc. RC -131 
96 -98 Park Place, New York, N. Y. 

As per your special offer. I enclose herewith $3.50 
for which you are to send me. postpaid. one copy of 
the OFFICIAL RADIO SERVICE MANUAL. 

Name . 

Address 

City State 

.f 

Eliminators 
Meters 

Radio Power Supply 
Systems 

Tubes 

Radio- Phonograph 
Equipment 

Resistors 
Short Wave Sets 
Speakers 

You simply cannot realize what a tremendous 
work this is until you have held a copy in your 
hands and have gone through the 352 pages. 

What They Say 
NOTHING CAN COMPARE WITH IT i have received my ropy of the OF'FIC1.\I. RADIO SERVICE; N.\ \CAI.. I expected It would he good for I think you know as much av any of theta what the average radio man wants. b 

w 

Inn 1'11 wager nut very many expected to revel, e a nook r :parable to the s One 1 think you leserye a lot of credit for being the first to put out a real sets ire manual that the a nateur nr profe.s loyal can make good everyday use of. It 
will boa proud of. 

-F.L 
D. 

hook 
H.t.V 

A\,l 
ll:tsiett.at al 

every 
kb. 

ernirr man one 

BEST BOOK IN THE FIELD I received your honk OFFICIAI. RADIO SERVICE. A1.t rr.tt. and I Ilnd It is as yet the hest hook I hate found in this field of radio. Yuu are Well Justified in that this Is the peer of service manual,. I wish you all the success possible In the publishing of future hooks on radio which are ape of great neve. shy.--- WIt.l.l A a1 It. BROWN. Brown Radio Service. 
Inl u Buckingham Street. Toledo. Ohio. 

WORTH A GREAT DEAL MORE herded your ropy of OFFICIAL RADIO SERVICE MA NV.%L and am great y pleased wit h a is It i. Ih a great deal afore than it nsts. - -HA HOLD A Ill lIER. it Rut land Ave.. Arlington. N. J. 

"SHE IS A BIRD" 
Inst to let you know we received my MA NEAT. thls A.N. and -Ott BOY!! She i. s i BIRD! Vnu sure did aunt 
SSur 

stuff. AND II1tV''- \-rll. IIF :ItNDON. llerndon's Radio hop, Onion, Indiana. 
EXTREMELY PLEASED I acknowledge receipt "f the OFFICIAT. RADIO SERVICE AL\NI-.\I. and I an i. trrn:rIV plea ed with it. -EDW. JOHN Sal MIL :137 EL Pub io., I:ill. Penna. 

A VERITABLE GOLD MINE I received the OFFII'IAT. RADIO SERVICE \LtNC.tL. I an well pleased. It i. ter/ able gold Mille fur the Service Alan. -EUGENE II1NFOItD, .\ rk:nsas City. Kansas. 
MAGNIFIQUE 

Received my ropy of the OFFICIAT. RADIO SERVICE à1.tNr.\I. this . t NI "She is what you call hi n: Mae - 
Thanks. -K. tIt01: i : I I I R tl N. linu l phin. tPhiladelphia. 

sets. 
I'a. 

Prepared Especially for the Radio Service Bean! 
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"Midget" Radio Sets 
By Hugo Gernsback 

NOTHER minor revolution in the radio industry 

11/11 
has occurred. during the past few months, on the 
appearance of the so- called "midget" or mantel 
radio sets. We started out with rather small 

sets during the years 1923 and 1924, when the table 

model was popular, and before the console had arrived. 

We are now going back to old times ; but going the old 

style set one better by making one still smaller. Curiously 
enough. the first table model was of the five -tube vari- 

ety, while the present mantel sets are mostly of the five - 

tube variety as well. History, it seems, is repeating 
itself. 

Many people, in the trade and elsewhere, are of the 

opinion that the popularity of the mantel set is due to 

present economic conditions ; because it seems that, at 
the present time, the mantel sets are far outselling the 

more expensive models. One manufacturer alone, 

within a short season. has sold over 150.000 of these 

mantel sets ; and there are a number of others who are 
doing as well and even better. This seems to prove the 

popularity of the midget type. But, so far the economic 

point is concerned, I do not think that we should stress 
this too much. Either a family wishes to get a radio 

set or it doesn't. I f they do, the great majority buy on 

the installment plan, anyway ; and, inasmuch as the pay- 
ments are reasonable, the chances are that the tempta- 
tion to buy the bigger and more elaborate set, rather 
than the smaller one. xwill prevail -always provided that 
the family wishes a piece of furniture. And herein 
lies the whole crux of the question. 

Modern living conditions are such that space in the 
average apartment is at a premium. Houses and apart- 
ments are becoming smaller all the time ; and apart- 
ments. particularly, tend to shrink in not only the 

number of rooms, but the size of the rooms as well. 

Families who used to live in eight and ten -room apart- 
ments now live in four or five rooms; and so on, in 

proportion. Consequently, room is at a premium and 

this fact, I believe, is a direct cause of the success of 

mantel sets, rather than the price. 
Furthermore, we seem to be heading towards the 

average of two and three radio sets per family. There 
was a time when any family could get along with a single 
car: but statistics show that today many own two or 
more cars. The case of radio is similar: there are so 

many programs in the air, and of such wide variety, 
that it is impossible to satisfy all tastes with a single set. 

The old people wish to listen to serious music, lectures, 

etc.. while the younger element prefers lively dance 
music and what -not ; and, as a rule. there is a clash in 

the average family when the radio is turned on. So, 

here the mantel set steps in and solves the problem. It 
is no longer a novelty to find two radio sets in an apart- 
ment ; I have seen as many as four in a home, although 
this may be an extreme case. The well -to -do family 

will wish to have a "furniture -type" receiver in the liv- 

ing room ; whereas Junior or the daughter will have sets 
for themselves in their respective rooms and -with 
domestic help what it is today -it has been found that 
a midget set in the maid's or the cook's room will do a 

lot towards-keeping them satisfied. 
Make no mistake, the midget sets are here to stay ; 

and the chances are that, during the next few years, they 
will grow in popularity. I venture to predict that we 

will have excellent sets even smaller than those which 
are in such vogue at present. Practically all of the 
present mantel sets are equipped with dynamic speakers, 
and have as much powrer as the large sets. Practically 
all of the small sets have entirely too much power for 
city use ; and it is my opinion that still smaller sets, 
using magnetic speakers and fewer tubes. and selling 
for considerably less than the present mantel sets, will 

come into Luse. Such "Tom Thumb" "sub- midget" sets 
will be desirable; particularly for those owners who do 

not wish to be annoyed with too much power and who 

desire a type of receiver that can be used in a small 
room. It would seem that such sets should be particu- 
larly attractive for hotel installations, hospitals and other 
institutions ; since the user would be able to -tune in any 
program he wants, rather than take a choice of one or 
two -which is now the case with many hotel and hos- 
pital installations. 

What midget set users require most. today, is a 

built -in antenna connection that will do away with an 
outside aerial. One or two such models have already 
appeared, and it is to be hoped that soon they will be 

universal. Such sets will become still more popular at 
the moment when all you are required to do is to plug 
into the light socket. which will supply also the aerial 
and ground connections automatically. ( It is true that 
such connections are usually undesirable except in con- 
gested centers, where there are many broadcast stations ; 

an outside aerial is, of course. preferable.) 
From the service angle. the midget sets are almost 

ideal : for it is much easier to service them than sets of 
the large furniture type. The components of the 
midgets are far more accessible to the Service Man and, 
consequently. they can be serviced much more quickly 
and efficiently than other sets. 

In my opinion, the chances are that these sets will 

ultimately outsell all others and that. numerically, they 
will be far in the lead within the next few years. 
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Service Men's Department 
This department is about the Service Man, for the Service Man, 
and largely by the Service Man. Its contributors are practical 
men, and we invite every Service Man in the country to tell about 

his own experiences of all kinds. 

Edited by JOHN F. RIDER 

THE TIME ELEMENT IN SERVICING 
By John F. Rider 

SINCE the publication of the much -dis- 
cussed article entitled "'flee Flying 

Service 'Alaui' in the November issue of 
ItAnio- CRArr, the writer has been carrying 
on an experiment to determine just how 
much time is necessary to satisfactorily re- 
pair a defective receiver. Some observations 
have been made but, unfortunately, the 
nature of the experiment is such that a 
final conclusion is impossible. 

At the saune time, it has hero shown 
that ,just one type of trouble may be rem- 
edied within 15 minutes. This is the de- 
fective tutee, which is evident by a visual 
inspection; in other words, that in which the 
filament or the heater is damaged. 

Close observation and timing, of several 
experienced Service Men, shows that in- 
SIuection of the modern radio receiver I iv 
menus of a conventional set analy zer con- 
sumes at least 2 minutes per tube; and this 
means rapid operation with quiek decision 
as to what is good or bad. 

Any defect within a receiver, particularly 
in the underside of the chassis. requires 
a period of time from at least twenty min- 
utes to an hour. 'l'he most advantageous 
conditions, such :as repairing by a man who 
has specialized upon the model in question 
and who is familiar with the most vulner- 
able parts of the receiver, are not condu- 
cive to repair within 15 minutes. 

After all is said and done, the item of 
primary importance is the correction of the 
defect and not the breaking of sowed rec- 
ords. One of the major reasons for repeat 
calls is previous hurried repairing of a de- 
fective unit, and acceptance of time sub- 
sequent performance of the receiver as 
normal. 

In this connection we can cite a very ex- 
cellent example. A man was called in to 
examine a power amplifier afflicted with fit- 
ful performance. A checkup showed that 
one of the voltage divider's terminal con- 
nections was very poor, and open- circuited 
every so often. 

'l'he repair was completed and the voltages 
were noruaml once inure. However, the am- 
plifier was noisy- and, furtherumre, each 
time the unit was placed into operation a 
few arcs were noted, within the rectifier 
tubes, which disappeared after a few anu- 
ments. The Service Man noted this condi- 
tion, vet left with the statement that it 
was "quite alright." Within thirty minutes 
of his departure, the rectifier tubes de- 
parted this life with a beautiful electrical 
display from both tubes. 

Subsequent inspection showed that the in- 
put filter condenser had ruptured, and the 
consequent loud ruined the tubes. Now, 
the crackling and noise, accompanied by 

MR. JOHN F. RIDER, who passes 
upon all the material submitted 

for publication here, in the Service 
Men's Department, is a radio engineer 
of the first rank who has devoted much 
energy to the popularization of tech- 
nical knowledge. None excel him in 
the art of making difficulties clear; he 
is a practical instructor, and the author 
of books known by all Service Men as 
useful guides. Letters, stories, re- 
quests and suggestions for this depart- 
ment may be addressed to him in care 
of RADIO- CRAFT. 

the momentary arcing subsquent to the re- 
pair, proved that something was wrong and 
that a further check was in order. That 
Service Man should have realized that the 
location of the open in the voltage divider 
was such as to open the cnauplcte load and, 
therefore, apply fairly high voltages to the 
input filter condenser. We should have re- 
alized that such a condition is apt to dam- 
age that condenser. The initial arcing was 
evidence of such a defect. Unfortunately, 
the repair was not permanent and the two 
tubes must be replaced. 

Here is an illustration of a case, which 
proves the paint broached by the writer 
some time ago. Remedying a defect is not 
in itself sufficient. With the complex struc- 
ture of a modern radio receiving or ampli- 
fying system, an investigation of the com- 
plete system is necessary when the original 
defect was such that it was apt to cause 
injury to some other part. This is particu- 
larly true when the test, subsequent to the 
repair, shows a condition unusual to normal 
operation. 

It is indeed unfortunate that some de- 
fects are not evident by visual inspection. It 
is also unfortunate that it is quite difficult 
to differentiate between fault which is pro- 
ductive of noise, and electrical disturbance 
originating front an external source. Be- 
cause of these limitations, it beomcs impera- 

tive to make a thorough test if the slight- 
est irregularity is noted after the original 
defect is remedied. 

Entirely too much stress is placed upon 
time, and too little stress upon service. If 
it is necessary to charge for the time spent, 
do so and make that fact known before 
the service work is started. All of us ap- 
preciate the need for business and realize 
that customers do not part with their money 
very readily. Yet, in the long run, in work 
of this nature, repent calls are more in- 
jurions than a normal charge necessitated 
by the work at hand. 

At the salue time, one should not imagine 
that every defect will cause injury to some 
other unit in that receiver or amplifier. 
'1' and ngaiu, the repaired system will 
function in normal manner; but the Service 
)lair should prepare for the emergency and 
stipulate the possibility of more than one 
defect, and the consequent increase in 
charges. 

In this connection we cannot help but 
wonder if the radio service business is 
unlike all other service operat' s. From 
the technical angle, the efficient Service Man 
should be in a position to repair any type 
of radio receiver. From the monetary angle, 
specialization appears h more profitable. 
\ _e realize that such specialization is im- 
possible in certain parts of the county, 
where Service Men are few and far be- 
tween, and types of radio receivers are 
many. But, in large cities, where large 
numbers of receivers of similar manufac- 
ture are available, the specialist finds things 
naure to his advantage. 

There can be no denial of the fact that 
knowledge pertaining to the wiring of sys- 
tems, the locations of the units which are 
known to fail most frequently, and sundry 
other items of this nature, tends to expedite 
service without undue hurry. Supplemen- 
tary to this is the realization that one man 
cannot he familiar with the location of the 
vulnerable units in all receivers. IIe can- 
not be familiar with the possible locations 
of the various parts so that he can test 
continuity without much delay. As aa mat- 
ter of fact, a great dead of time is lost de- 
termining the functions of the tubes in the 
respective sockets, when placing the set- 
analyzer plugs into the tube sockets. 

As to specialization, we do not mean con- 
tinual attendance upon ,just one nuke of 
receiver. With the trend towards a single 
chassis for a group of models, it is possible 
to specialize in at least half a dozen manu- 
facturers' receivers. 

As to the time lost, prior to the actual 
service work, we wonder if it is not more 
sensible to remove the chassis right at the 

(Continued on page 427) 
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Leaves from Service Men's Note Books 
The "Meat" of what our professionals have learned by their own 

practical experiences of many years 

By RADIO -CRAFT READERS 

TESTS WITH SIMPLE EQUIPMENT 
By Duncan Salmond 

TIIE first thought of the average radin 
owner is to call the Service Man before 

he stops to consider whether the noise (or 
lack of noise) is the fault of the receiver. 
However, when the Service Man arrives, lie 
will find as a rule, if any trouble is evident, 
that it is in the accessories; these, there- 
fore, are first to be checked. If, however, 
the trouble is in the chassis, it is best to 
take everything to the shop for repairs; 

A few quirk continuity tests whici, require 
only an inexpensive voltmeter: at the right, 
a point to watch when testing a ' 26 tube 

circuit. 

for the customer, whether he will admit it 
or not, dislikes to sec the set pulled apart, 
and usually feels that it never sounds the 
same again. 

Suppose an ordinary six -tube battery set 
is placed on the shop bench. IIook it up; 
if a by -pass condenser is shorted, this will 
be shown at once by the spank as stunt as 

the connection is made. Take an ordinary 
voltmeter, with a scale of at (cast a hundred 
volts; it is not necessary that it be a pre- 
cision instrunnent. Put the negative lead 
of the voltmeter on the ":\ -" binding post, 
and touch each plate contact in turn. The 
detector and two audio readings should be 

partial (in the latter ease because of the 
(Trop through the transformer primary) 
while the readings on the R.F. plates should 
be full; no reading at all indicates an open 
id-de circuit, or that the by -pass condenser 
(('2, Fig. 1) is shorted to ground. If, how - 
ecer, this condenser only by- passes the 
primary winding ((':J). we hare instead a 

fall reading when it is shorted. 
«heck grid rout iuuities, a low-range 

mater k hest. It kill rice a reading on the 
coil side of the grid condenser (('I at 
Fig. 1) but none on the socket side heeanse 

the grid leak has too high a resistance to 
permit a reading on the meter. If these 
tests show no lack of continuity, test the 
audio assembly by touching the grid of the 
detector tube; a buzz shows that the audio 
assembly is O. K. 

Apply the aerial to the plate of the last 
R.F. tube, with a local or your oscillator 
tuned in. If nothing is heard, the plates 
of the detector tuning condenser are shorted. 

'l'est backwards to the aerial. This com- 
pletes the test: it is nssmncd that ;mod 
tubes have been used and that they all 
light, showing switch and rheostats to be 
good. 

With the all -electric receiver, we test 
from the ground. however, correct volt- 
age may be rend from the plate of a tube 
to ground when the plate circuit is open. 
(See Fig. 2.) That is, with a 'Iii tube, for 
instance, if the grid- biasing resistor is 
open, there is no reading between ground 
and filament; but there is a return to '13 -" 
from the plate through the ground. Short- 
ing the grid to the filament with a piece 
of wire will give a loud hum and distorted 
signals, if the trouble is due to an open re- 
sistor. (Do not confuse the biasing resistor 
with the grid -suppressing resistor, whi(h is 
used in the lt.F. stages of many receivers.) 
l'he "Jr supply is conveniently tested for 
opens or shorts where the power cable is 
connected to the chassis. 

If a short -circuited tube is found, look 
for an open primary or grid suppressor 
resistor; and if one of these is burnt, hank 
for a shorted tube. A tube may test O. K., 
and yet have weak elements which are 
shorted readily by a jar or shock. 'l'his 
should he borne in mind when testing. If 
the first tube is shorted, examine the an- 
tenna coupling choke. Opening this may 
rinse oscillation, or hum in electric sets. 

WHAT have you found a handy 
tool in servicing; what points 

do you find it best to inspect first on 
a certain receiver model? Other 
Service Men will profit by your ex- 
periences, as you do by theirs; the 
simplest things are often the most 
valuable. Tell your story in a few 
lines to the Service Men's department. 

ATWATER KENT DYNAMICS 
By Ray Lampson 

PrfhI. \1'S a lot of expert Service Men 
hase eneounti'red the condition described: 

Ind this 11141 help sonne Rum- Ca,u-r read- 
ers. First, determine that the trouble is 
in the speaker; then make a continuity test 
of the voice coil with a 0 -10-volt meter 
and a h1,.; -colt battery. The reading .should 
be full; if not, there is most probably a 

break in the connection between the speak - 
1.1.'s binding post and the winding. 

The field coil should show n reading of 
to 21: cults; a full reading indicates that 

the winding is shorted to the speaker frame 
internally. 

'l'ake the speaker apart, by unsoldering 
the connections and taking not the center 
screw. 'l'he whole diaphragm must be taken 
out; it is then easy to disassemble the 
speaker :nul wind tape around the bare 
spots on the coil. 

Then assemble the speaker, but do not 
tighten the screws that bold the diaphragm 
until cou have centered the latter. Take 
three brass or tin strips, about ',4 -inch wide 
and 2a ., inches long -they must be thin - 
and place these :dong the edge of the spider 
at e9unl i ntt ryals. Push them down be- 

tween the magnet core and field cuit hous- 
ing; then tighten the center screw, and the 

screws that hold the rim of the speaker. 

A VACUUM -TUBE VOLTMETER 
FOR SERVICING 

By Michael Yanosko 

OF all the vacuum -tube voltmeters the 
writer has seen, none were portable. 

Most of them were of the laboratory type, 
requiring high "II" and "C" voltages and 
consequently blocks of batteries; and most 
of them were fragile and delicate, and 
not in the least suitable for work in the 
fìó(1. 

With this in mind, a series of experiments 
was started; to make, if possible, a com- 
pact, portable, reasonably accurate and sub- 
stantial meter. Neither "A," "I3" nor large 
"C" batteries were allowable. 'l'he final 
result is expressed in the diagram (Fig. 3). 

The parts required are low in cost; ex- 
cept for the meter, they may be found in 
almost every Service Man's ,junk box. In 
addition to the 0 -1 -scale uilliaunmeter, there 
is a '12:\ vacuum tube and a sub -panel 
socket; a 25 -watt l :unp and socket; two 
fixed condensers of 2- and 1 -mf. capacity; 
a 471( -ehtn potent' der, shown as the cen- 
ter- tapped resistor; a grid leak with its 
mounting; and, if desired, multiplier re- 
sistors to be used with as switch, as shown 
by the (lotted lines. The battery is of the 
:3 -volt flashlight type; there are no others 
to buy. 

l'he condensers serve to keep the fre- 
quency error of the voltmeter very small; 
that is, if the meter is calibrated to zero 
at 60 cycles, and the frequency is then in- 
creased while the other factors are kept 

(Coodinned on page 427) 

Fig. 3 

The simplicity of this really portable unit may be 
seen: it is a useful companion of tue set ana - 
ly°er. The slums R2. R3, rte.. must be cali- 

brated for the milliammetcr Cued. 
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Operating Notes for Service Men 
As a rule a commercial set, however well built, must have some 
point weaker than the rest at which trouble may be first experi- 
enced. Here are a few suggestions on where to look for trouble 

in certain commercial models. 
By BERTRAM M. FREED 

M-' 

\ti' unnecessary calls on the 
Itosch "48" ('alai' "17 ") series can 
be avoided if the Service Alan, at 
the time of installation, carefully 

cheeks the varioineter shield can ( Fig. 1) 
to make sure that it is securely held, and 
well grounded. Failure to ohserve this 
may result in undesired oscillation and 
noise. 

It takes but little additional time to be 
certain that the wiping ground contact on 
the vauiometer is propcn y lent, and makes 
it positive contact with the shaft. When 
removing the shield, care must he taken to 
avoid throwing the variometer rotor out of 
please; which will cause lack of volume and 
sensitivity. 

A common cause of noise reception, in 
this series, is found in apparently perfect 
detector plate by-pass condensers. 'There 
are two of these, in parallel; tIiseontaeCting 
them, alternately, wilI show whirl is at 
fault. They are .11111 -inf. capacity. ( Fig. 2). 

When pilot lights on the Ala jestie 90" 
series take to hurtling out, substitute a flash- 
light bulb rated at 3.8 volts. .Although in 
a 2.5 -volt circuit, this will throw sufficient 
light on the dial plate, and will last much 
hunger. If pulling the first A.F. '27 tube 
out of the socket snakes no apparent differ- 
ence in the vol , it is ahnost certain that 
the biasing resistor is open. This is usually 
a wire- wound, flexible component, connected 
from the under lug of the " +407 -l',' Icy -pass 
e tenser to the metal frame of the first 
audio transformer. 

In Fada AA'. lets "10,' "16," '13,' 
and '35," the (cads from the R.l'. coil leads 
are soldered to lugs, which are fastened to 
tine coil bases. These lugs protrude from 
the shields, for convenience in making con- 
nections; brushing against them, and vibra- 
tion, cause them to shift, and result in 
shorts. This results in complaints of low 
volume and, stir netitaes, no reception. 

Ilum in a Zenith "-12," which uses three 
stages of audio -the last a 'S0 -has heen 
found due to the center- tapped resistor 
across the filament of the second A.F. stage. 

Left, the rariomrter of the Bosch -48," which 
must be properly shielded and connected; right, 

the detector by-passes. 

This resistor, which is wound on an insu- 
lating form and riveted to the chassis. some- 
times shorts to the chassis through its lugs. 

In the same model, after the shield ears 
have been removed, it is necessary to replace 
the leads in the .small grooves, provided for 
them in the shields, with care to avoid cut- 
ting the insulation when the cans are re- 
placed. 

Kolster Models 
It is possible that several readers have 

been experimenting to determine the cause 
of microphonic conditions in Kolster K20" 
sets, which have heen marketed in large 
numbers. :A number of Service Alen among 
whom was the writer, considered the prob- 
lem from various angles -such, for instance, 
as proper cushioning of the chassis to pre- 
vent vibrat' being transmitted from the 
speaker. Several makes of '27 tubes were 
tried, to find out whether any were less 
affected by vibration. 

It became evident that the microphonic 
condition was due, at least partially, to the 
fact that the receiver was too near oscil- 
lation; and methods of reducing the am- 
plification were trial. The first was to 
increase the value of the grid suppressors 

Fig. 3 
Kolster "K20" grid suppressors are bypassed 
by very small condenser., as at d; the posi- 

tion of the parts is shown at B. 

in this set (which is shown completely in 
Radio Service Data Sheet No. 27. which 
appeared in the October, 19:01, issue of 
I 'cntm-Cuc rr.) Ilovever, while this matte 
the set less sensitive to microphonic noises, 
it also reduced sensitivity. 

It was found that by removing either the 
second or flue third of the small by -pass 
condensers which are across the grid sup- 
pressors. the set w'as thrown farther away 
from oscillation, without seriously affecting 
111 sensitivity; these condensers are factory - 
adjusted and scaled with was, and attached 
to the grid suppressors in the manner shown 
in Fig. 3. Placing weighted caps upon the 
tubes is also a helpful procedure to stop 
uticrophonies. 

.Another complaint, in this model, was of 
noise which could not be traced except by 
removing all 11.F. tubes, indicating that the 
fault was in the detector, the audio enti, 
or the pack. In some cases, the voltage di- 
vider was found defective; this component 
is enamel -coated, and cracks or irregular 
distribution of the enamel are followed by 

.lamant, 193i 

trouble due to moisture, corrosion and 
changing values. In other cases, more com- 
mon, the audio transformers are to lue 

blunted. 'l'o olitain compactness, both the 
first- and the second -stage transformers are 
housed together; and often the entire unit 
must be replaced. Ilowtver, impressing a 
high voltage upon each primary (after dis -, 
connecting the bads) sometimes effects a. 

cure of the noise. 

Fig. 4 
I'oxitit,a. in the F'lu,leo "87" of R.F. plate 
resistors ;,Lich include their nebular by -pass 

condensers. 

Colonial Sets 
With its novelty, the Colonial `33AC" also 

recently st umptd a number of Service Alen; 
the complaint was in all cases, oscillation 
on the highest waves. This was finally 
traced to an open condenser, in the double 
unit which contains the by- passes from plate 
and screen -grid of the second '24 11.F. tube. 
This component is found on the under side 
of the chassis, near the left front corner; 
it is metal -clad, and the value tuf each ca- 
pacity is 0.2-inf. 

Low volume and poor quality on the 
':32.ÁC" may lue due to any of a number of 
causes; one which may lue readily overlooked 
is open field winding in the dynamic repro - 
ducer. tsmall , the dynamic used with 
an A.C. set ubtaitts the neccss :ary field cur- 
rent from a series connection with the power 
pack, in which it serres also as a filter 
choke. In this Colonial nuniel, however, the 
field coil is connoted across the entire out- 
put of the pack; and tests for continuity 
roust be made with the field leads discon- 
nected from the set. Icy turning the chas- 
sis un its side, and plating aa metallic ob- 
ject (such as a screwdriver) near the field, 
it may lue readily determined whether the 
toil is open or faulty. 

When installing it new volume control in 
this receiver, it is necessary to remove all 
the hardware from the old unit to replace 
it on the new. This volume control is tuf 
dual type; the two parts being held together 
by a single long screw and nut. When it 
is placed in position, lue careful that the 
screw and nut do not short to the chassis 
anywhere. The screw makes contact with 
the arma of the outer control, which is the 
antenna resistor; and will short the aerial 
to the Chassis if it makes contact with the 
latter. 

Another Lause of fading in this model may 
(Continued on pope 428) 
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The Service Man's Open Forum 
His Opinions on Conditions and Practices in the Radio Business 

CAN THIS BE SARCASM? 
Editor, ItAI)IO- CRAFT: 

I have ,just read the article on page 267 
of November RAmo- CaArl, entitled "The 
Flying Service Man." I hope you were not 
being reastic when you wrote that head- 
ing. \ \hat I want to know is this, what 
did he do with the rest of his time If 
he had been Making calls out in the country 
where he had to drive ten or twelve miles 
between calls, it might have done very well; 
but he says I elf that he only drove 43.3 
miles in all. 

The way some of these young chaps waste 
the boss' time is nothing short of a crime. 
Just two instances from Mr. Clerk's log: 
"10:35 burnt -out 'S0 tube. Replaced 
it and ran complete test. All O.K." But 
he slid not arrive at the next call until 
10:45! 

Another: "11:25 Visual inspection and 
complete test showed everything O.K. In- 
spected aerial; it was 2I0 feet long, and 
parallel to car -line feeders. Shifted it to 
right angles with line, and shortened it to 
90 feet, including lead -in. ' And it was 
11:40 before he reached the nest job! Ilow 
has a man the nerve to write to a magazine 
about his work and admit that he fools 
away his time like that? Is it any wonder 
that an owner of a service shop does not 
want to pay more than $75 or 80 per week, 
when the help lay clown on I' like that? 
Some folks have no sense of shame; they 
will loaf on the boss' time and then brag 
about it. 

It. L. HASTINGS, 
Stratton, Maine. 

TOO MANY TRAFFIC LIGHTS 
Editor, RADIO- CRAFT: 

"The Flying Service Man" was very in- 
teresting reading. I was very h im- 
pressed with Mr. Clerk's account of his 
methods, but I think you must have made 
a slight omission, as you si ed the tither 
of these 25 calls, by leaving out the dates. 

I have been in the gauze for several years, 
but Mr. Clerk can have all my marbles and 
my glass -eyed shooter. I have plenty of 
trouble getting by traffic signals, and the 
cops secta to be looking my way most of 
the time; nevertheless, more power to you, 
Clerk, but the question before the gang is 
"how "? 

C. A. CONKLIN, 
Madrid, Iowa. 

WHAT A SKEPTICAL BUNCH! 
wondering if you didn't head it 

that way intentionally to give us an oppor- 
tunity to wonder if your printer didn't use 
too many letters in the title. however, 
don't try to print this he might be a lot 
bigger than I am. 

GEORGE OISON, 
Carrington, North Dakota. 

(You are far enough away from Montreal 
to be safe, Mr. Olson. -Editor.) 

-This is the most absurd article I've ever 
-read in a Gernsback publication. If any 

man tries to tell nue that he can make an 
intelligent test of a Victor "ltl:V.a," Majestic 
"!t_,' etc., in 15 minutes, I dispute his state- 
ment. It can't he done -that is, rightly. 
Ile must have done his checking with one 
of those analyzers which tells you that the 
voltages to the grid, plate and filament are 
within the 40e /e limit of being correct; and 
then all there is left to do is to press the 
little red button -and the difference in mills 
tells yon that the tube is O.K., maybe! 
Anyway, I like the rest of the magazine. 

C. \V. LEWIS, JR, 
Service flan, Roger Putman Co., 

St. Louis, Missouri. 

THE "FREE" SERVICE CALL 
Editor, RAD10- CRArr: 

I have read the letter of Mr. Louis Mina - 
tel, of this city, in the November issue of 
It num- CR%rr; and I think the answer to his 
inquiry is to be found in "Questions and 
Answers," in the radio section of the In- 
dianapolis Star for Sunday, Oct. 19. 

A set owner relates that a timn called 
and offered to test his tubes free of charge. 
After testing, the owner was informed that 
he needed a complete new set of tithes; he 
believes that his radio is working satisfac- 
torily now, and asks if there is any way to 
check up on this test. 

'l'he editor of this radio col gives a 
very intelligent answer; advising the set 
owner to have the "Service Man" (probably 
,just a tube salesman) install his new tubes 
and sec whether the results are an improve- 
ment. ('e'en to one, this so- called "Service 
Mann" won't do it). 

'fake heart, Mr. Minatel. I have been 
servicing radios with a :1.50 minimum 
charge, in your home town, since a time 
when most of these ".50 -cent" and "no 
charge" Service Men did not know grid 
from plate; and I have plenty of business. 

After all, the public is today pretty skep- 
tical of anything that is offered for noth- 
ing; and the man who is willing to give 
away his services evidently doesn't, him- 
self, consider them very valuable. The ob- 
ject is to sell tubes, whether needed or not; 
and thank heaven, the majority of set own- 
ers realize it. 

I do not sell tubes unless the customer 
can note the improvement when they are 
put in his set; and he is glad to pay $1.50 
service fee and know that he won't be loaded 
up with fifteen or twenty dollars' worth of 
tubes he does not need. My conscience is 
clear -and my old Customers get nee new 
ones. 

RrssF :LL R. BYERS, 
1036 Eugene Street, Indianapolis, Ind. 

SERVICE ADVERTISEMENTS 
Editor, ltAnto- CRArr: 

I have been in the same fix that 'Mr. \fina- 
tel talks about; and I found the only way 
to discourage such prices is to step on them. 
I have been in the service business eight 
year, and found it increasingly harder each 
year because of this price cutting. 

1.Iy old customers world call somebody 

else to (10 their service work, because they 
did it cheaper. I an not afraid of fair 
competition; I lowered my prices to a dol- 
lar a call and, for a short time, had pretty 
good results. The companies advertising 
in the Detroit newspapers soon cut their 
prices to 50 cents, and then offered free 
service. This knocked my business cold; but 
I refused to advertise free service. 

'1h, newspapers kept calling me to solicit 
my athertisemetit in their columns daily; 
but I refused and told them the reason 
why. It came to the point where the local 
Reuter Business Bureau took a hand in 

the situation, and requested the newspapers 
to refuse to accept advertisements giving 
a price or offering free service. 

The result? Fewer calls from each ad; 
but a much better class of trade. I think 
that, if this system were tried in other 
cities, there would be fewer starving Serv- 
ice Men, and all would have a fair chance. 
Hoping this will help others. 

SIDNEY CLARK, 
5355 Pacific Avenue, Detroit, Michigan. 

ATTENTION, CLEVELAND E.B.B. 
-We here in Cleveland, who try to run 

an independent service, are out of luck. 
'l'here are organizations here that have a 
50 -cent service charge, and give yearly con- 
tracts for monthly inspections. Were no 
longer men of a profession, to have to ac- 
cept so low a fee for our services. Neither 
can the independent Service M;tn get parts 
discounts, except in rare cases. 

Shaker heights, Ohio. 

GOOD BUSINESS METHODS 
Editor, ltAlmo- CRAFT: 

I think that Mr. Minatel did not quite 
get the idea of the meaning of "Service 
Charge." 

I think it would be a good thing to pub- 
lish a few facts about this phase of the 
guns. IIe quotes an article or ad., that 
was clipped out of an Indianapolis publica- 
tion which rends "50e per call -Expert serv- 
ice. Why pay more ?" Did it occur to him 
that, in radio service, the service call price 
is for the call only? This customary fee 
does not include any work whatsoever, out- 
side of checking the set and locating the 
trouble. 

Although I charge one (1o11:1r for my calls, 
there are several large service concerns in 
this city that check radios free of charge. 
This does not hurt nay clientele in the least; 
because, if a radio 01an knows his onions, 
he is bound to get enough to keep him busy 
if he is a hustler. 

The service charge is used more or less 
as an entrée: as very sew people call for 
radio service that do not need it. As a rule 
there is ' r- h the matter with sets 
when you are called for service. (Outside 
of free dealer service.) 

When a call is made, and a major repair 
is necessary, it will be found that often- 
times the customer will not be able to meet 

(Continued on page 432) 
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ff 1 Wanted to Make Money in Radio, I'd 
.1 nil an authority suggests a few ideas that may be valuable to the 

dealer and Service Man 

FHì51. I'd get a fundamental knowl- 
edge of radio and, not until I was 
thoroughly .satisfied in my own mind 
that I was calinhle, would I go after 

radio work. I %roils' never be satisfied to 
be one of those '1- think -I- know -it" radio 
men -I'd want a real insight into the under- 
lying principles of radio and eorrcet radio 
practice. With knowledge of this kind, "the 
sky is the limit." Without it, I'd re,tli: :e 

that I wouldn't have a chance to attain real 
sueeess. Resides taking as recognized radio 
course, I would subscribe to good magazines 
which, I know, would help to keep my knowl- 
edge up-to-date. The radio field changes so 
rapidh' that what is the last word today 
any he entirely obsolete three months front 
now. 

Assuming that I have developed my knowl- 
edge and my ability, I would make definite 
plugs to get my share of the local business. 
I would make a thorough survey of illy 
territory, taking into consideration such fac- 
tors as general business conditions, number 
of set owners and the average income of 
my prospects. With this information, I 
would be able to gauge accurately my pros- 
pects and the business 1 could get. Then 
I world be reedy to go after radio work 
in earnest. 

I'd distribute business cards :among the 
radio stores and those concerns bundling 
radios as a side line. The business cards 
would carry a simple, "straight -fr -the - 
shoulder' story, and that is all. In inter- 
viewing the managers of these concerns I 

would do all I could to prove to them that 
I woos capable of doing radio service and 
installation work, and urge them to let me 
handle their servicing on a piece work or 
time basis. 

I'd go after those stores, in particular, 
that sell radios on the side, and arrange 
special prices for installing and servicing 
their receivers over a period of about three 

'Consultant. Technical Division, National Radio 
Institute, Washington, U. C. 

By J. B. STRAUGHN a 

months. I wouldn't worry about how much 
money I made in this deal; for I would 
know that, when the time period was up, I 
would have a customer worth every effort 
I had made. I would be very careful, in 
making continents when servicing n radio 
deal, r s receiver, not to sae- anything de- 
rogatory. I would keep in mind that it is 
,just its necessary for the costumer to think 
well of the deader who sold him a receiver 
as it is that he think well of me. 

'''hen, houses with antennas visible are 
inhabited by people who own radios. If 
there was any way that I could get their 
names, I won't' do so and either call on 
them personally or write to theta. If I 
couldn't get their names, I Ivoild drop hand- 
bills or business cards into their :wail boxes. 

I would run an "a d" in my daily or weekly 
newspaper and I would see that it was 
placed neat to the radio programs, if pos- 
sible. In this way I could bring to the 
attention of radio owners that I was a 

qualified radii- tririan in a position to ren- 
der satisfactory sun ice. ., .small ,ad is ,just 
its valuable as a large one one or two 
inches. tune column, with a hold border - 
and a very simple story is all that is needed. 
I would change my story from week to 
week to show that I was alive and that I 
was giving thought to my prospects, talk- 
ing to then: through nay little space in the 
paper. 

I would particularly keep posted on gen- 
eral happenings of huportamce anti the big 
broadcasts which usually go with them. One 

or two weeks before a particular event, I 
would word sty ad to read something like 
this: "(let your radio working loos,, before 
the big light (the President's speech, or the 
.\rim and \ivy came, etc.) by telephoning 
nits at No. (any telephone number) etc." 
"Many a wide -awake Service 'Alan has 

"cleaned up' putting sets in shape for a 
feature brr,adestst. 

I would put a sign on my porch or fence. 
advertising that I was a trained ltndin- 
l'rieiun and, to show that I wits an elec- 
trical man, I would have it illuminated so 

that it would he visible at night. .1 sign 
like this wouldn't cost much and it would 
be a real beacon for distressed radio ows- 
erS. I would put signs or display cards in 
windows of business houses that would give 
their consent; always hearing in mind that 
it is necessary to maintain a dignified and 
eon vent ional front. 

But I would always remember that good 
business cords constitute the best and cheap- 
est advertising possible. These can tell uy 
story simply but completely. It isn't neces- 
sary to come right out and ask may friends 

acquaintances cquaintaances to let me fix their sets - 
a word shout ability will put them "wise." 

Uncle Sam's postal system is always a 
good business nledimu. I'd get up a snappy 
form -letter or circular, have it nntltigraphetI 
and snail it to set owners whose names and 
addresses I had. I would give a great deal 
of attention to the appearance and con- 
tents of this circular letter -that is, make 
it look as if it contained a personal message. 

As an alternative 
or "follow -up," I 

The sanctum of 
the Community Ra- 
dio Store .flown 
above: the work- 
bench is equipped 

i t h the latest 
testing equipment 
with te h ich a 
trained r a d i o 
tririan can air' the 
kind of service that 
brings more busi- 

ness. 

could send out 
double post cards 
with perforations 
between, one side 
carrying a short 
advertising mes- 

The external appeal-- 
ann. of an attractive 
radio store in a /te. 
troit, .Mich., neiph- 
l'orhood. Observe the 
rriudoa' score board. 
This is the shop of 
Fred E. Dellrrsc. 

and 11ìe dc- 
li,ihie portion 

stamped, return 
card, self - 
addressed to me. 

On the back of that, I'd have some- 
thing like this: "Please call and inspect 
sty receiver. I understand that you will 
render this service without any obliga- 
tion on my part." After that, I would leave 
two lines for the name, address and phone 
number of the set owner. In the advertis- 
ing portion of my circular card, I would 
list some of the many things that make for 
better radio reception, such as baying a 
proper antenna, the addition of a tone con- 
trol, etc. I would point out the necessity 
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THE two articles printed here to- 
gether were received separately, 

one from an adviser of Service Men, 
and one from a Service Man. There 
are many suggestions in each. 

What we ask the numerous radio 
dealers and Service Men among our 
readers to send in is their profitable 
experience, in business no less than 
technical methods. Novel ideas are 
what count. Such articles will he re- 
written, if necessary; illustrations are 

desirable if clear. 

of having the tubes checked regularly. I 
would stress the importance of a periodic 
check -up of the entire receiver and mention 
the convenience of having extra speakers. 

On every 
'¡tit), 

no matter how small or how 
w large, I ould see to it that my customers 

were thoroughly satisfied with my work. .\ly 
guarantee of satisfaction must be more than 
a meaningless lot of words. In one or two 
cases, I might actually lose money on a 

.job because of my guarantee; lint that 
should be charged up to advertising and 
good -will cost. In building up any business, 
customer confidence is essential; and this 
applies to all cost rs, not just to a select 
few. It should be apparent to my customer 
that I have confidence in my own ability. 
A read guarantee will make him willing to 
pay as much, if not more, than he would 
pay the other fellow who does not guaran- 
tee his work. 

I world not overlook the fact that my 
customers have opinions of their own and 
I would never force nay opinions on them. 
I would merely suggest what I believed to 

14 he right and, if tht. still insisted, I would 
do as they desired it technically possible; 
even in spite of my- better judgment. In 
other words, I would remember that the cus- 
tomer is always right and I would carry 
this motto in my mind in big black letters. 

I'd be prompt and courteous. I woull 
handle every call on the "dot." If I were 
rushed, I would frankly- tell the customer, 
and make no engagements which there was 
the slightest doubt of my being able to fill. 
Nothing annoys a customer so notch as to 
be kept waiting for a promised service call. 

If I had a big job that would take con - 
siderable time, I would lend the customer 
one of my own receivers -it might be a 

custom -built set or one of those special 
mantel ,jobs that are being sold IS second 
receivers for every household. It is a well - 
known fact drat, when a set owner wants 
his set put in shape, even though it has not 
been working tar months, he wants it "now:' 
Ile doesn't w out to wait. Ile wants radio 
reception and that is why I W;i. vallad. .'t 

set left ""n loan" usually results in goad 
"word of month" advertising. 

If I load specialized ability- to handle diffi- 
cult service jobs that required expert 
knowledge and special equipment, I would 
equip my laboratory- bench with the most 
up -to -date devices for testing radio receiv- 
ers and public -address systems, and I would 
use then. My diagnosis of receiver troubles 
would be based on facts -not on guess work. 
I would watch radio magazines for special 
testing circuits and devices and, if they - 
would fit my needs, adopt them for my 
own use. 

If I were definitely interested in radio 
servicing only and not in radio sales, I 
would stick to it 1twr /o; but I wouldn't 
overlook the fact that the average dealer 
doesn't sell automotive receivers, doesn't 
make or sell custom-built receivers, has no 

inclination to be bothered with short -wave 
outfits and television equipment, and Ices 

no interest in special instillations such as 

receiver chasses in book eases, in staircases 
or walls. 1'd pick up as many of these 

specialties as might be gnu itahile in my lo- 
cality and push them to the limit. 

Inside leads for new receivers, developed 
through my- service work, could be followed 
by an arrangement to sell complete radio 
receivers on u c sion basis for the deal- 
ers for whom I do extra work. On my own 
hook, I would sell accessories and built/ 
receivers to order as requested, even though 
they might not be those I specialized in. 

1 would secure a phonograph pickup and 
buy or build a power amplifier with two 
channels; so that I could furnish music for 
parties, plays and church events. Of course, 
I'd give considerable thought to the selec- 
tion of records, including the latest dance 
records, symphonic numbers and popular 
music. A small ad in my local paper would 
book me up, the in advance, for business 
of this kind which flourishes all the year 
round. 
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Lastly, I would never forget that earning 
money is like making a garden -the ground 
must be prepared, the seed be planted, the 
sprouts cared for and the plants protected 
in order that a rich harvest may be reaped. 
Promptness, courtesy and ability build up 
a good reputation; and profitable business 
naturally flows to the man who can be de- 
pended upon for real service. 

"BREAKING IN" TO THE SERVICE 
BUSINESS 

By Ralph Mellon 
MANY young men, who have taken a 

correspondence or other technical 
course in radio, would like to cash in on 
the knowledge thus gained, and, at the saute 
time, acquire the necessary experience for 
advancement in the field. It is for those 
men that this is written; and my advice to 
them is, "Go into the service business." 

Now you are no doubt asking: "Just what 
opportunities does the radio service busi- 
ness afford:" Well, I'll tell you: 

(1) You may start with very little capi- 
tal; about one hundred dollars should make 
u nice start. 

(2) hymn more do the work right in your 
own home, malting the overhead small. 

(:1) The pay is good, about $75 to )100 
(Continued net page 429) 
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I install, repair, service 
all makes of Radio Sets; 

also build sets to order 
and guarantee my work. 

HOMER F. SAVILLE 
RadioTrician 

503 West Main Street 
Blanchester, Ohio 

Phone 3647 
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by the national ad- 
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trade for the radio - 
tririan. Display 
card.,. properly dis- 
tributed, h e l p 

greatly. 
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New Radio Applications -Great and Small 

7 
Fig. A (left) 

This transmitter - tete 
pliasse exchange is the 
"central" used for in- 
iercontionrtal r a d i o 
telephony. The long - 
distance wires, which 

run iu to the operator's 
panel. are connected 
by him into the trans- 

mitter's amplifier. 
(Photo I:ell 'Telephone 

laboratories) 

Fig. B (right) 
The tube shorn here, 
intended to amplify 
inconceivably s m n ll 
currents, is described 
on the opposite pane. 
(Photo General Elcc. 

trie Co) 

Fig. C (left) 
This, dear readers, is r minia- 
ture Coney Island far radio 
sets which like to hunnp the 
bumps. The motor makes the 
table top shimmy, for the par 
pose of testing thr rnistanee 
to vibrations of the foists and 

connections. 

Fig. D (right) 
This big power plant is not 
Muscle Shoals, but a part of 
tiltg.l'.r new plant. 31yy. hiss' 
that child kas grown; sec re 
member it as a 500- .r'after, 
(Photos \ \'estinghnuse Elec. & \I(, Co.) 

r 

Fig. E (left) 
A part of the grounds 

of KIiK.l's new Saxon- 
burg station. This is one 
of the short-wave spray. 
antennas (the long ..are 
spray antenna, described 
in last month's Itnnto- 
('N.1FT. is too big to get 
into one photograph I. Each 
of the poles shaven here 
carries a perpendicular 
aerial and counterpoise: 
and the right work to- 

rather directionally. 
(Photo N'c <tinghnuse Elec. 

& \Ifg. Co.) 
Fig. F (right) 

The automatic alarm for 
.blips: this will send out, 
or pick up, o distress si, 
ma: it will he described 
in a forthcoming issue of 

this maaa]ine. 
(Photo The Marc. 

Company) 
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Some of the Ingenious Things 
\1110 telephone work, as all short - 
w: to fans know, is increasing. lle- 
tween New York City (or rather 
its outlying transmitters) and the 

principal cities of Europe and South Amer- 
ica, there are radio lanes devoted to code 

work, and some to telephone operation; 
England is linked to Canada, South : Erica 
and Australia; France and Holland to their 
colonies and Germany to both east and west; 
while the largest ocean liners carry tele- 
phones, too. The result is that conversa- 
tions meet the ear over a large part of the 
tuning dial. 

In late weeks, too, sounds that resemble 
no known language have been heard by the 
listeners. This is the "scrambled" or "in- 
verted" speech, produced by inversion of 
audio sidebauuls, which changes the quality 
of speech completely; since the pitch of 
the voice creates the "consonants" of speech. 

The signal is automatically restored, at the 
receiving end, to its normal frequencies and 
intelligibility, by reversing the process of 
"scrambling." 

It is possible, from any station in the 
telephone system of the l'nited States, to 
talk to the Europeans, South Americans, 
Australians, or any one else who can he 

reached by wire from any radio station On 

the other end. Naturally, of course, a "cen- 
tral" is required at each end Of the radio 
link; and in Fig. A, on the opposite page, 
we see him. with his rather complicated 
switchboard, where radio and wires meet. 

'l'he fact that radio appliances have been 

increasing in power has been often im- 
pressed upon us. Fig. I), for instance, shows 
a generator room with power enough to 
light a good -sized city; yet all this is merely 
part of the equipment of one radio trans.- 
'flitter, the new super -power KOKA. H is 
only ten years since that station started 
regular transmissions, on the night of the 
election in 1920; and it had then the un- 
rivalled power of 5(a) watts. It celebrated 
its tenth anniversary with a broadcast on 
50,000 watts; and the station ,just erected, 
with an authorized testing power of 4011 

kilowatts, is built so that nearly four times 
that power can be utilized when the occa- 
sion comes. 

FIG.2 _ 
liti 

. -1 circuit 
produce a 

using the loe.grid current tube to 
measurable output from a very small 

direct.errent input. 

Get Your Figuring Pad 

On the other hand. it is perhaps not read - 
ily realized how radio hats been increasing 
in delicacy. The tube shown in Fig. 11, 

with its internal arrangement outlined in 

shallow in the background (and explained 
in Fig. 1) is a new development for the 
purpose of amplifying direct currents so 

tiny that the imagination fails to grasp theut. 

1t is sensitive to at flow of current amount- 
ing to ten one -quintillionths of an ampere, 

Which Radio Laboratories and Engineers Have Produced 
or Gil electrons it second. 'flies( figures are 
not impressive, until we consider that one 

ampere represents the flow past a given 
point every second of 6,277,000,000,000,000,- 
000 electrons -plus or s at few odd tril- 
lions, etc. 'file reader who is good at arith- 
metic may :muse himself by comparing this 
number with the grains of sand in the 
earth, or drops of water in the sea. 

CONTROL - 
GRID LEAD 

SPACECNARGE GRID 

PLATE 

CONTROL 
GRID 

FILAMENT 
SUPPORT 

QUARTZ GRID 
INSULATORS 

GLASS 
PETTICOAT 

Fig. 1 

The dements of the inconceivably sensitive 
tube are designated here, for comparison with 
the photographic reproduction in Fig. 11, on 

the opposite page. 

Leaving this aside, it may be said that 
this tube is a hundred times as sensitive 
as those "pliotrons" previously obtained. In 
order to ace plish this, it was necessary 

to eliminate as far as possible tube "noises" 
or, rather, the variations in current due to 

irregular atomic and molecular activities 
between its elements. 'Hie vacuum in the 

tube was rarefied to a trillionth of the nor- 
mal atmospheric pressure; though even this 
leaves millions of gaseous atoms in the 
bulb. However, on the average an electron 
can travel sixty miles in such a vacuuut 
witl t striking a particle of gas, accord- 
ing to physicists. In addition to this, a 

space -charge grid was placed between the 
control grid and the filament. 

The result is, that the effective resistance 
of this tube between grid and filament 
mounted to 1 0,000,1)1 10,1111(1 itugohuts; and the 
current between this grid anal the filament 
fell to one IiiIIiiiutIt of at microampere. 
Against this almost infinite input resist- 
ance, the incredibly small yarial. s in in- 
put current could be detected. .\ circuit 
utilizing this low-grid-current tube, shown 

in Fig. 2, illustrates its operation. The gal- 
vanometer G is calibrated in microamperes; 
and the resistor It, across the tube's input, 
should have a value of 400,000 tucgohuts, if 
the full sensitivity of the tube is to be 

utilized. 
tube mhos( characteristics run into 

such astr m ucal figures, it need hardly 
be said, can he applied only to special pur- 
r of delicate measurement, operation 
from photoelectric devices, etc. Its mutual 
conductance is but 25 uuieronthos; yet the 
nu:nurnhle plate current variations are a 
hundred trillion times the control -grid va- 
riations shown in Fig. :1. The tube, obvi- 
ously, is not a voltage amplifier; its "tau" 
is gage.' Its plate voltage is ti; space- change 

grid 4; control -grid, 4 negative. The fila- 
ment of this tItIs, which is the General Elec- 
tric type "l' P -54 ", draws 1111 milliamperes 
at Y..; volts; the normal plate current is 

.1Il- 111illiampere, Quill the A.C. plate resist- 
ance 40,(K)0 ohms. 

Anticipating Service Troubles 
It is well known to Service Men that a 

good many of their calls, and oftentimes 
long hours of perplexity, are due to the 

development of slight mechanical defects 
in manufactured receivers, which causes 

the breaking of electrical connections or, at 

least, the introduction of high resistances 
into circuits. Now, the original model of 
the receiver was very carefully engineered; 
hut, under ('unlit' s of factory produc- 
tion, it is possible for a concealed fault to 
escape detection under the eyes of more 
than one inspector, to come out only when 
the receivers have been transported long 
distances into the homes of their final 
owners. 

Some years ago at least one enterpris- 
ing tnatnufacturer was wont to put his wares 
in packing cases :out roll them down it few 
flights of stairs, to determine how well 
they would stand shipment. The device il- 
lustrated in Fig. C is as effective, but mort 
systematic. It was erected in a proving 
laboratory, built away from the factory "sc 
that the men working in it will not hart 
the 'factory' point of view." Here the sets. 

received niter rail and truck transportation. 
are put on the vibrating table shown and 
,jarred to find their weak points, if any: 
then they are tasted and retested, through 
suitable panels which give exact visual nueas- 

ureutents of their outputs as compared with 
their inputs. 

Fig. E, which may be compared with the 
article on page au of last month's ItaDo- 
CR.tr-r, shows the "spray antenna" principlt 
applied to short waves. The eight vertical 
antennas (IIertziait aerial ruin counterpoise 
type) direct the signals in ph: se toward 

(Continued on pa, a 4n: ) 1 M /1 11 
11111111111111111111 ^ /1 m , II tI I, rI Ii I. pi t!A, 11197áI!a/1.7 /I.. 11 IA 4 r.a ; ram . m 

y 

II II il 
Cowman saw mua 

Fig. 3 
The plate errent (above) and grid cu recul 
(below) of the "FF.54' lare -grid-eta rreaat tube 
are lucre plotted against each other. The two 
.cades are calibrated. our in microampere.c, and 

the other in billionths of a microampere. 
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Lest i, left, and M r. Lea O. Tiedrma ur., , ia lit, ntit h the Ire:, board ,usa Inc electrical sou n d-ega i ',ment of the former's versatile invention. The mechanism is shorn at the rinlrt. With the revolving pitch dise toward the reader: and the electromagnetic ARM,' ,cneatln. 

The Radio Organ of a Trillion Tones 

`1 
.-y lll:It l i; a fundamental difference 

bet t we s, musical instruments and re- 
producers of sound. The phono- 
graph, radio, and talking pictures 

are all reproducers, and are distinguished 
from musical instruments which originate 
musical values. 

Squalid is a sensation produced by waves 
of air beading upon the organs of hearing. 
These sound waves originate in a vibrating 
body and in musical instruments the object 
is in control the manner of vihratiun of 
this vibrating body in such a manner as to 
obtain any dcsirvd sound. Ordinary mu- 
sical instruuNnts are limited ill the range 

By ARNOLD LESTI 
of tone quality or "timbre" obtainable from 
them; they are :Ils,, limited in the range 
of pitch and volume of sutmd delivered. 
An ideal musical instrument is one which 
is not limited in these respects. 

The musical instrunielt described herein 
attempts to aqupruxinate this ideal. It is 
an application of the same principles which 
are making possible the talking pictures 
and radio. 

Musical sounds exhibit "periuclieity" when 
analyzed, and this characteristic distin- 
guishes theme from nuises. Regardless of 
how complicated a snnnd -waave form arma be, 
if the pressure is a periodic function of the 

TONE -DLsC, MACH IS 
RELATIVELY STATIONARY 

RRTCN'D15CROTATED 
SaUr,EMlprctEaQrfANAAEFl!DSA!tAWIp r------ 

CONDENSING 
LENSES LAMP 

LOUD SPEAKER 

{CURV/CURVES ENCLOSING ES 
AREA 

ON GLASS TONE -DISC 

¡SLITS ON ROTATING 
GLASS PITCH -DISC 

rLEYIBLE 
,r LADLE 

AMPLIFIER 

CIION 

CHATURNED 
WHEN 

CWWGNG TONE QUALITY 
KEY BOARD 

I ii»11)J) n11w 11111I1111I111111 

TRANS 

The essentials of the app, ra tee are sis,, ;rn .v /,matieally above: the fu adamental principle is the 
same as cthat aced sonnd.on -1i Ln m,adr.c. The '' o,nrd track," however, in this case, is produced 
by the tw. discs, 'which pass light from the lamp into the photo -'elf to create any possible siseeession 

of audio frequencies. 

time it will be musical. 'Pone quality is 
determined by the form of the wave, and 
the pitch by the frequency of its occur- 
rence. In ordinary musical instruments, the 
pitch is usually easily regulated; but timbre 
or tone quali can he controlled only to a 
very limited degree for a given instrument. 

The new musical instrument illustrated 
here may be made to give tones similar 
to those of a horn, clarinet, violin, oboe, the 
human voice, etc.; or even any arbitrary 
sounds cchich no known musical instrument 
can deliver. It utilizes a keyboard, similar 
to those of pianos, while the quality of tone 
mac he changed by turning a dial. 

Representations of sound vibrations are 
impressed photographically on a glass disc. 
Only one complete waveform, or period of 
vibrations, for each note is depicted; since 
it suffices to characterize a tone. This disc 
is called the "tome- (lise" 

Another glass disc contains photographic 
impressions of a large number of slits, ar- 
ranged in concentric order. The ratio (of 
frequencies of vibration) of successive half- 
tones, in the "even- tempered" scale, is as 
the heelfth root of two is to one, or about 
Illli to I(IO. The number and arrangement 
of the slits is worked out to comply with 
this fait. This "pitch- disc," rotating con- 
tinuously, intercepts the light that shines 
through it and sweeps it across the pre - 
lctrrnlincd sound -quality representations on 
the "tone- disc., 

The light. then falls into a photo -electric 
cull, which tram.datcs the light values into 
corresponding electrical values. An ampli- 
fier raises the level of the small currents to 
any value desired and, finally, a loud speaker 
translates the amplified electrical vibrations 
into sound. 

I'he keyboard controls electronnugnetic 
shutters, which open aunt' passage so that 
light can strike the desired sections of the 
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discs. Any number of notes may be oper- 
ated at the same time. 

The action of the instrument iay be 

compared to that of the talking pictures. 
Instead of a stationary light, and moving 
photographic transparencies, there is em- 
ployed here an arrangement of moving slits 
and stationary transparencies. In this man- 
ner it is possible to obtain a whole tone from 
the representation of one single wave, mak- 
ing it possible to have a great number of 
tones recorded in a small space. By shift- 
ing front one set of curves to another, it is 

possible to obtain variations of timbre. 
The sound representations, or "curves," 

are placed in the disc arbitrarily, and need 
not necessarily correspond to known musi- 
cal instruments; these latter tones may be 
included, however. With this instrument, 
hitherto unknown tones may be produced. 
Ideal waveforms, which no known musical 
instrument can deliver, mav be placed on 
the tone -disc and, thus, new nuuisical sounds 
may be literally created. 

'l'he accompanying illustration shows more 
clearly the method by which modulation of 
the light -stream is obtained: the waveforms 
visible on the tone disc, above, correspond 
to pure and complex notes. At A, for in- 
stance, there is a sine -wave, which may he 

used to give a pure note over two octaves: 
according as one or another of the identical 
forms is uncovered by the electrical shut- 
ters, which select the inner (corresponding 
to lower notes) or outer wave- shapes. The 
solid, almost rectangular area at II, when 
scanned by the slits of the piten disc, gives 
a clear tone like that of a clarinet. These 
forms, worked out by mathematical calcu- 
lations, are very like those which are re- 
corded in moving -picture sound tracks. It 
is impossible for the photoelectric cell, am- 
plifier and speaker to appreciate all the 
harmonics which may be included in an 
"ideal" sound curve; but within the limita- 
tions of their characteristics, they do so; 
and sufficiently for all musical purposes. 

It will be observed that, because the wave- 
forms are of equal width, those at the outer 
edge of the tone disc are scanned with 
greater rapidity, and therefore give a higher 
pitch. This would have a frequency in pro- 
portion to the distance of the scanned wave- 
form from the center of the disc, if the 
transparent lines on the pitch disc were 
radial; but, as will be seen fr the lower 
part of the illustration, they are modified. 
in such it manner that the ratios of their 
speeds of scanning are proportional to the 
twenty -six notes of the keyboard. One 
waveforms at a time is scanned, in this 
model; but a very slight rotation of the disc 
brings up it new quality of notes. 

This new musical instrument can he con- 
structed as a substitute for expensive or- 
gans, at an insignificant fraction of their 
cost; or it may be assembled in the portable 
form for orchestras. It may be manufac- 
tured at a very tow cost; for use in the 
average home in connection with present 
radio sets. 

In this way, a musical instrument, far 
superior to a piano and considerably lower 
in cost, may he used with the audio -fre- 
quency channel of a radio set; so that the 
present investments in radio receivers may 
be used to greater advantage. This state- 
ment also applies to theatres which are al- 

ready equipped with sound installations. 
'l'he writer has been perfecting this de- 

velopment over a period of some four years; 
and has protected it by patent applications. 
In its reduction to practical form, he has 
been assisted by ulr. Ticdemmno, illustrated 
here with him in the pictures of the ap- 
paratus, who has among other -things con- 
structed the shutter system. 

European Instruments 
(The apparatus here explained by \1r. 

I.esti goes a step beyond the previous de- 
velopment of the possibilities of a radio 
musical instrument. 'l'he idea of using 
vacuuurtube oscillating circuits, electrically 
tuned, to deliver pure sine-wave tones di- 
rectly into the amplifier of a radio trans- 
mitter, was developed by the editor of 
lt,tou,- Ca.crr four yeaars ago, with the as- 
sistance of C. J. Fitch, into an instrument, 
the l'ianorad, by which brief "radio umusic" 
selections were broadcast over station 

WRNS. The instrument, while interesting 
as a novelty, hacked the range and the color 
of a regular organ, or even piano. 

The idea of an universal -range electrical 
instrument of music huts persisted in Europe; 
and as Viennese architect, named tipielmann, 
not long ago, constructed a "photoelectric 
piano" In this, as in Mr. 1 .estï s inven- 
tion, photoelectric cells and amplifier were 
used 'l'le description indicates, however, 
that only pane notes were generated; the 
system comprises an axis to which are fixed 
twelve discs, perforated with holes, the num- 
bers of which increase in geometrical pro- 
gression. On one side of each disc were 
eight lamps; on the other, eight photo- 
electric cells. The whole seems to have 
formed a photoelectric equivalent of the 
"siren" which is familiar in acoustics. Each 
disc could give the same note in eight oc- 
taves: depending on the hole selected, as it 

(Continued ou pole 430) 
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The light and dark arras of the two discs reproduced here have been reversed: so that the reader 

may better appreciate the proportions of the sound warn forms on the "tone disc" (above). It will 
be .wren that those along any radius are identical, and represent notes varying from the simplest 

(at :l and B) to the most complicated. There are 26 in each row, corresponding to the keys of 
the instrument: mad. while the ware form is the same ist each case. the rapidity with which it is 

scanned by the corresponding slots of the "pitch disc" (below) gives higher or tower fregaenncs. 
.91I these hare been designed by elaborate mathematical calculations. 
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New Radio Devices for Shop and Home 
In .his department are reviewed commercial products of most recent interest. Manufacturers 

are requested to submit descriptions of forthcoming developments. 

"GEN -WIN" TONE -CONTROL 
ADAPTER 

ITT is a relatively simple matter for the 
Service Man to build a tone euntrcul into 

most of the older radio sets. But incor- 
porating this modern "necessity" into a re- 
ceiver, whose chassis is of later design, may 
be not always convenient. In service work, 
one of the most important requisites is 
speed; and this precludes consideration of 
any structural change involving more than 
a modic of time. 

For this reason alone, the "tune- control 
adapter" recommends itself to every Serv- 
ice Man who is wide -awake to the various 
possibilities for increasing the revenue ob- 
tainable from each of his service calls. It 
is but the work of a minute to attach a 
torte -control unit of the adapter type, and 
often will produce astonishing results in the 
way of mure satisfactory reproduction. 

'fane unit of Fig. A, a product of the Gen - 
eral Winding Company, is representative of 
the type of euntr(d used by cost manufac- 
turers of receivers: viz., a fixed condenser 
and a variable resistor connected in series. 
One lead of the instrmneot is an end of 
the resistor; and the other, a condenser lad. 
The resistor has a range from zero to i 

'neg.; while the condenser has a capacity 
of .0075 -sstf. 

Through the use of perforated bakclite 
discs, this device is conveniently attached 
to any radio set; the procedure is to re- 
move the power tubes, place the discs over 
the UX sockets, and replace the tubes. Thus 
the grid prongs of the power tubes, in pass- 
ing through the grid holes in the discs, are 
automatically connected, by two leads, in 
shunt with the tone control. 

Of course, a little variation in the con- 
nection is necessary when only one power 
tube is used in the set. In such a case, 
only one disc is used to connect to the 
tube's grid; the other is dipped off, and the 
wire lead electrically grounded to the chas- 
sis or filament circuit. 

Then, the adapter is placed wherever most 
convenient; a 4 -foot length of twisted, flex- 
ible wire being provided for the purpose. 
A neat, brown -finish nmetal case, about 4 in. 
in diameter and 4 in. high, encloses the 

PLÖ Ñ P R 
WIDER 

TUBES 
ADAPT 

Fig. A 
The tone- control adapter shoran is applicable 
to any set; the two discs simply slip over the 
prongs of the push -pull tubes. frith but one 
pacer tube, orme disc is not off and the lead 

grounded. 

components; its exterior appearance is com- 
pleted by a white celluloid plate, with the 
scale of positions -"Brilliant,' "Bright," 
"Mellow," and "Deep " -underneath the con - 
tnd fowl). 

UNIQUE SET ANALYZER INCORPO- 
RATES TWENTY -FIVE TESTING 

INSTRUMENTS IN ONE 
By H. G. Cisin. M.E. 

Fig. B 
.4 light. but complete set analyzer rvhirh gives 

all readings with a single meter. 

SERVICE MEN all realize the necessity 
for simplicity in radio testing equip- 

ment, although ris a rule, this is a point 
very often overlooked by the manufactur- 
ers of such devices. ''he exception to the 
rude however, is the Supreme "Set Analyzer, 
Model tall;' which is one of the simplest 
and most efficient instruments of its kind, 
ever built. This unit is pictured in Fig. A. 

Through the means explained below, it 
has lucen found possible to employ a single 
meter to measure both A.C. and D.C. An- 
other handy feature is the use of a small 
knob located directly below the ureter, which 
turns a scale selector switch. 'l'u facilitate 
meter reading, the instrument is graduated 
in two scales, 0 -9 and 0 -3; this minimizes 
the chance of making an error while read- 
ing the scale. In order to change the scale, 
the selector knob is rotated tu the scale 
desired. There are six ranges un the se- 
lector -900, :300, 90, 30, 9, and 3. The scale 
selector switch controls both voltage and 
current ranges. 

All voltage readings, both A.C. and D.C., 
are available in the following ranges: 0 -3, 
0 -9, 0-30, 0 -90, 0 -300, 0 -900. A.C. voltages 
are measured at 1000 ohms per volt. All 
current readings, both A.C. and D.C., are 
in milliamperes in ranges as follows: 0 -3, 
0 -9, 0 -30, 0 -90, 0 -300. All voltage and cur- 
rent ranges are available through the insu- 
lated pin jacks on the face of the instru- 
ment panel. 

For external use, twenty -two distinct 
ranges can be obtained. In getting these, 
only three external connections are utilized; 
these are made through the three pin ,jacks 
located at the lower left of the instrument 
panel, and marked "Ext. Connections." 

'l'he toggle switch at the right of the 
side selector, marked "UX" on one side 
and "Heater" on the other, is left in the 
"UX" position when analyzing from sockets 
which du not utilize cathode- emitter tubes. 
Fur all cathode- eutitter tubes, including "top 
heater" tubes, the switch is closed to the 
"Heater" position, which separates the cath- 
ode connection from the header, and pre- 
vents the possibility of short- circuiting the 
cathode bias. Under the UX socket at the 
upper right is a pin _jack, for snaking a 
<uunectiun to the control grid of either a 
pentode or a screen -grid tube; the jack 
under the UY socket is used for connect- 
ing to the space -charge grid of the pentode. 
'l'he fact, that facilities are provided for 
snaking pentode analyses, is evidence of the 
advanced design of this set analyzer. 

Although operation of the "Model 90" has 
been simplified to the highest degree, ac- 
complishment of this simplicity has been a 
matter of overcoming many technical ob- 
stacles to this design. Reference to the 
schematic circuit of this unit, Fig. 1, will 
indicate this. 

The idea of using a D.C. meter movement 
with a suitable rectifier for measuring A.C. 
has been accomplished in a simple manner, 
and without the usual butke rectifier equip- 
ment, through the use of la very small and 
efficient copper -oxide rectifier developed by 
the engineers of the General Electric Com- 
pany; the circuit of this dry -disc rectifier 
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r nt- 

Fig. 2 
The bridge adjustment Amen utilizes the D.C. 
flitter for reading A.C. voltages, which are rec- 
tified in their passage through the rectifier discs, 

.which pass narrent only mue way. 

is shown in Fig. 2. Correction of the read- 
ing to indicate the usual R.M.S. value of 
A.C. potentials is taken care of autontitt Wally 
on the scale. 'l'he turn of a toggle switch 
automatically throws the rectifier in or out 
of circuit. 

No reversing switch is necessary with the 
"Model 90," since the meter reads inde- 
pendently of the applied voltage's polarity; 
hmvever, the two pin ,jacks, marked "Fos." 
rind "Neg..' "Polarity," which any be noted 
on either side of the scale selector, can be 

(Continued on page 425) 
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Making Your "Mike" for Home Recording 

X inexpensive hand -microphone, for 
house- recording and novelty experi- 
ments, may be easily made from a 

few pieces of eigar -box wood, a dia- 
phragm, a strip of sheet metal, a small piece 

By MICHAEL BLAN 

the preceding issue of It.tnut- ('la.tr-r; it will 
be recalled that a microphone is a very 
necessary part of the equipment. . 'tnd, 
since not every set owner is in a position 
to make the purchase of an expensive unit, 

CORRUGATED 
ALUMINUM 
DIAPHRAGM 

) TOO 

,t e, ALUMINUM 

I 

BRACKET 

Fig. 
The various .tape, of making the "mike" are .thm clearly in this illustration. 

of "suiting," a telepl thpiece, and a 

"microphone button." A push button, too 
will be useful. 

The general principles of house- recording 
have been covered in considerable detail in 

President, Blatt the Radio _Ilan, Int. 

the constructional details of one which is 
very easy for the experimenter to build 
are shown in the accompanying illustrations. 

Before starting the construction of this 
"hand-mike," dig through the "miscellane- 
ous' box for the following items: 
One pearl push -button; 

One "Skinderviken" microphone button; 
One Viola (or equivalent) shield can; 
One telephone mouthpiece; 
One diaphragm (see below); 
One piece of metal strip, I . x 5174 x 1 /16-in.; 
Six small pieces of cloth (see below); 
Four pieces of cigar -box wood, 4 x 9 x 

1 /1G -in. 
Four nickeled machine- screws, t, -in. long 

and Ii -32 thread; four nickeled b -32 hex. 

nuts, and two li -34 battey nuts. 
Now that all the parts have been col- 

lected (What's that} Where can you get 
a diaphragm:. Well, just wait a few min- 
utes and you will find out ,just where you 
may be able to locate one.) let's stake the 
wvuoden frame. After all, the exact dimen- 
sions of this will vary with the particular 
size of diapbragut and shield can available 
in caeh instance. The dimensions given are 
for the specified equipment, which was used 

for the instrument illustrated here. 

l'se utltout two pieces of the cigar -box 
wood for most of the frame, (as shown in 
Fig. 1.k) and build up a handle of four 
thicknesses. Glue, and means of clamp- 
ing the pieces, will be required, of course. 
The general appearance of the wood, before 
bring cut to shape, is indicated in the dotted 
outline of Fig. tit; while the dimensions 
of the completed frame are given in Fig. I('. 

It will be necessary to bore a hole, ?r -in. 
in di :nnwter, to receive the mouthpiece. '1'wu 
holes will be needed for the strip- mounting 
screws, amid two more for the shield -can 
mounting screws. 'l'he original dimensions 

(Continued un page 440) 

Watching the Wheels Go `Round 

FOR 
several years the writer has glade 

a specialty of designing and constructing 
odd and unique arrangements of radio ap- 
paratus. One which attracted considerable 
attention, and favorable eunnuent on the 
placement of the parts, is pictured in these 
columns. 

l'he receiver chassis was an adaptation 
of omits taken front a Karns "Equantaatie" 
kit, housed in the upper glass cabinet which 
has a curved top and bottom; the curved 
bottom plate is of black glass. A wooden 
beading finishes till' the base of the lower 
glass cabinet. 

The power pack, also put in a glary 
cabinet, was a standard Samson "210" .job 
that presents nothing new in circuit ar- 
rangement. The glass sections of the louver 
cabinet were held in place by nickeled 
strips; but these were not conwcnienth- 
adaptable to the curved sections of the 
per cabinet, which required the use of little 
nickeled angles. (The author paid quite 
a bit to have all the necessary holes drilled 
by a c petent glass -working house.) 

By LEO BRAMS 

The beauty of an arrangement sudi as 
this is difficult to picture; while its novelty 
as a display is always ai pleasing and ef- 
fective w'at\" of attracting attention to a 
window mint. This manner of presenting u 

favored circuit design is sure to he au profit- 
able one. Thus, little details tuf arrange- 

The mysteries of the 
radio sets are ex. 

posed in this glass - 
cased receiver, built 
by n constructor of 
considerable ingenu- 
ity. .JI reell- known 
standard circuit was 
utilir,d: but the 
plass and nickeled 
fittings were cd to 

o rdrr, so that the 

expense rear out lore. 

.1 till, this north at- 
tracted muth tone. 

m,ut relrerereI es- 
i,ibited. 

ment and connection may be pointed out to 
the custom set builder's radio prospects. 

Itaoliu sets built he the writer, along such 
novel con.structita al lines as these, have 
won manly awards at radio shows. : \nd 
this tip should be equally as profitable to 
other radin men. 
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The Midget Receivers -- Inside and Out 
The demand for a small, but efficient radio receiver, modern 
throughout, but occupying small space as, for instance, on a 
mantelpiece, has led to the production of many interesting 

designs. Eight of the latest are shown. 
FENV things are more inharmonious 
than a big console radio receiver in 
a small room; regardless of how taste- 
fully or artistically the set has been 

decorated or camouflaged. But, until the 
advent of the "midget," or "mantelpiece," 
style in radio sets, it was difficult to lind 
a substitute for the big set in the little room. 

These little radio receivers, with big pos- 
sibilities, are the acme of ease in servicing. 
The average dimensions are exemplified in 
these of the Pilot midget illustrated below; 
which measures Pî -inches in length, 81/.. in. 
in depth, and 171.: -. in. high, overall. 

It is but the work of a moment to remove 
the chassis of a midget set, to reach for 
the "works" for testing, or replacement of 
parts. In fact, it is no trick at all to pick 
up the entire machine and take it to the 
service station for the more extensive re- 
pairs which may he occasionally necessary. 

While all radio sets are designed and 
manufactured with the theoretical premise 
that they will not need to be serviced, for 
faults in the receiver, nevertheless it is not 
unusual for any of the faults of the big 

requirements from the power -pack, there is 
an increase in the "factor of safety," and, 
according to the law of averages, there 
should be less chance for defects to develop, 
in yunscquence of the lesser number of parts 
involved. 

In the November, 1930, issue of lt.rnto- 
Ca.\Fr', the Cruslev, ",fold 5-l. - New 
Buddy," the Jackson -Bell "ylodel 1,2,' and 

The Pilot "Midget" 

This receiver, it product of the Pilot Ra- 
dio and 'Tube Corp., is one of the best - 
sounding small radio sets it has been the 
writer's pleasure to hear. Its diminutive 
size is achieved by clever arrangement of 
standard components, and by restricting the 
circuit requirements to five tubes. Its un- 

Fig. 1 

The circuit of the efficient new Pilot "Midget Set." 

Fig. 2 
Schematic circuit of the Melorad "Cathedral 

brothers to arise as well in the smaller mem- 
ber of the radio set fluidic. However, with 
the lesser number of tubes, and lowered 

Tone" midget receiver. 

the Simplex, `Model H," were described 
and illustrated. Here eight other new 
"midget" receivers are shown, with full data. 

distorted power output is quite sufficient for 
good reception in a room of rather large 
size. High quality reproduction, throughout 
the entire audio range, has been obtained 
by exceptionally careful design of the en- 
tire audio system, with due regard for the 
small dimensions of the baffle afforded by 
a midget cabinet. It is not e gh uterely 
to state that the bass notes are reproduced 
very well; for it is a fact that the low 
notes are reproduced without recourse to 
barrel -resonance, which causes a fictitious 
low -note response. 

A point of particular importance is the 
design of the receiver, from the standpoint 

Fig. A 
Frmn left to right, the following midget receivers are illustrated above: The "Radicttc Yodel 14 ": Pierce -Afro, 'Dcll'ald Model ACS24 "; "P 

Midget Set "; T.C.A., "Clarion, Jr. Model 60." 
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Fig. B 

From left to right, following arc the mantel or midget radio sets shown in this illustration: "Master. .Model 424' 
-Remter Cameo. Model U "; "Melorad, Cathedral Tone." 

of service. The chassis is easily removable, 
and continues to play when removed from 
the cabinet. Fig. 1 gives circuit details. 

Melorad "Cathedral Tone" 
A siniple circuit, comprising two stages 

of tuned lt.F., using type '24 tubes, feeding 
into a type '24 detector. which is in turn 
resistance -capacity coupled to the type '45 
power tube, is used in the Melorad "Cathe- 
dral Tone' receiver, sponsored by Federated 
Purchaser. 'l'he diagram of connections is 
reproduced in Fig. 2. 

Master Radio Receiver 
Another manufacturer of midget radio 

sets incorporates tone control in a direct - 
coupled audio amplifier; so that the detector 
feeds directly into the power amplifier with- 
out the introduction of at coupling condenser 
or transformer. The circuit of this set, the 
"Model 424" receiver made ln- the Master 
Radio Mfg. Co., I.td., Los Angeles, Calif., 
is shown in Fig. 4. 

The technical details are as follows: R 
(volume control), 6,050 oluns; Ill, 500; 112, 

118, 50,000; It3, 425; Ito (hune control) 201); 

Fig. 3 

C irnait of the ".Model (,. Jesse French, Jr.;' direct coupled set. 

'l'he field coil of the dynastic reproducer 
is the only choke in the filter se stem, and 
serves to smooth the voltage obtainable front 
the power unit. 

Jesse French, Jr. 
One of the first radio sets to introduce 

direct coupling in the audio amplifier sys- 
tem is the Junior "Model G" receiver, sold 
by the Jesse French & Son Piano Co., and 
illustrated in Fig. 3. 

Three screen -grid tubes are used, the last 
being the detector. The detector output is 

sufficient to drive the type '45 power tube, 
with considerable grid -bias swing. By the 
use of direct coupling, it has been possible 
to conserve part of the space which would 
be taken by an input transformer. Still, 
an output transformer (OT) is required, 
to couple the dynamic reproducer to the 
power tube's output circuit. Units A, li, 
C are controlled by a single knob 

115, 1584; I16, 1,800; RT, 2515; Itt, 100,00); 
1 10, 1(11, 500,000 (tone selector). 'l'he 
voltage divider comprises 1t3, 11.5, 116, 117. 

"Jesse French. Jr.. Model (."; 

The condensers have the following values: 
(', :350 omit'.; (('I, trimmer condenser); C2. 
C4, 0.1 -mf.; C:3, .(02 -oaf.; C'-5, 0.5-inf.; C6, 
CT, 1.0 mf. (6)0 C.); ('8, ('9, 2 inf. (1,000 
V.); Condensers C4, C5, ('ti, CT. ('8. ('9 are 
in filter hank. In some cases it is necessary 
to use .004-inf. for C3, to overcome feed- 
back from the 11.F. stages. 

Coil I. consists of :300 turns of wire on 
a bobbin, auul secondary I.2 of 133 turns. 
'Flic remaining three R.F. transformers Inge 
45 -turn primaries and 120 -turn secondaries. 

In soon of the sets of this model, the 
"tone selector" is not connected as shown 
in Fig. 4 but, instead, to the plaste of the 
'45. The fixed .002 -m f. condenser remains 
connected to the plate of the '45; but the 
tone selector capacity in parallel with it is 
increased to % -tuf., and the variable re- 
sistor, with one side grounded, then has a 
maximum value of 15,000 ohms. The grid 
of the '45 now must be by- passed to ground 
by as fixed condenser of 50 mud. Accurate 
replacement parts t be used in servic- 
ing this set. 

Clarion, Jr. Midget 

This set manufactured by the Transformer 
Corp. of America, is also in the "5 -tube" 
class, but the circuit arrangement results 
in someuluut different performance front that 
of the average small- space radio sets. 'l' wu 
stages of screen -grid amplification (Sec Fig. 
5) are followed by a screen -grid detector, 
the cathode circuit of which is provided 
with a switch for cutting into circuit a 
phonograph pick -up. 'The output of the 

DCr. COÑD 40l t10 aS CS u,ca uucn uuçct unn 
32121 MI RFDEt lar 

"-S/lt.ntSD 

1300 OHMS 

r 

W49 

iv 
E 
a3 

/rust 
.a SN 

Fig. 4 

The Master "Model 424" midget set has direct audio coupling, screen -Enid tubes, hum balancer, 
and toue control. All midget circuits shown hase ganged leasers. 
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detector is transformer -coupled to the power 
stage, two type -'45 tubes in push -pull; while 
their output is transformer -coupled to a 
dynamic reproducer. Tone control is pro - 
vided in the grid circuit of these two tubes, 
and controlled by an off-on switch. 

Pierce-Airo "DeWald" 
A midget product of Pierre -Airo, Inc., 

is the " DeWald Model AC-521" receiver 
shown in Fig. (i. This circuit is practically 
identical with that of the "Melorad" de- 
scribed above; however, in the former re- 
ceiver, vol control is obtained by varying 
the screen -grid voltage, while the "DeWa ld" 
varies the signal input to the first R.F. 
transformer. 

"Radiette Model 14F" 
Although the " Radiette Model 14 F" mid- 

get receiver, manufactured by Koller- Fuller 
Mfg. Co., Ltd., provides screen -grid R.F. 
tubes, like most of the midget sets, the 
circuit (Fig. 7) contains several interesting 
features. 

Fig. 7 

(R)lave) The band...le tor, "Radiette, .Mader 
14F" receiver diagram. 

January, 1931 

Fig. 5 
(Above) Diagram of the phonograph.adapter, "Clarion, Jr., Model 60," receiver, 

°w outs ¡ 
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Fig. 6 
(.- )boar) The !'icree.liro "Deü'ald" circuit. 
For instance, the first screen -grid tube 

is preceded by a band- selector; there is a 
little coil furnishing inductively the required 
coupling between the two tuned circuits of 
this unit. The detector is coupled to the 
preceding tube, an R.F. amplifier, through 
an aperiodic R.F. transformer, umtuned by 
a variable condenser; and its output is re- 
sistance- capacity coupled to the power tube. 
The volume control varies the control -grid 
bias. 'l'he small 10 -nnf. condensers in the 
1t.F. circuit are included to improve the 
response at the high -frequency end of the 
tuning scale. 

Remler "Cameo" 
A compact midget set, incorporating 

the transformer -coupled audio amplification, 
and tone control, is the Render "Cameo 
Model 14" receiver offered by )tender Di- 
vision, Gray & Danielson Mfg. Co., and 
shown in diagram form in Fig. 8. 

(Continued on page 440) 

Fig. 8 
(Left) The tone.cont rol, "Realer Cameo, 
.)lode! 14," midget receiver circuit diagram. 

Fig. C 
The astonishingly compact, but effective, assembly of "midget sets" is ilhutrated in these pictures of the follr.ino commercial receivers: (left to 

right) 'Jesse French, Jr. Model G "; "Pilot Midget "; "Master, Model 424 "; "Clarion, Jr., Model 60." 
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Tone -Control Design for Your Radio Set 
And an Opinion on 7'rue and False Values in Sound Reproduction 

By C. H. W. NASON 

IT has not been uncommon practice in 
radio, at least until a short time ago, 
to facet deficiencies in some particular 
unit by a compensating effect in an- 

other; lack of low- frequency response in 
an audio amplifier by the use of dynamic 
reproducers having a pronounced resonance 
in the low -frequency register. 
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FIG .1 
O 16 S2 64 128 256 312 1024Z04840%819216384 

The upper ra rce nives the highest twines of 
sound which can be borne; the forcer, the 
lowest which con be heard. Middle tones are 
easiest heard; but there arc great differences 
in individual hearing, at both ends of the scale. 

With the improvement in low -frequency 
response which followed, some manufactur 
ers retained the resonated speakers -and a 

pronounced "botan- boom' was the result. 
To some ears the effect is pleasing, but to 
others it is anathema. Ithough some manu- 
facturers still pursue this course, others 
have maintained the login idea: that radio 
apparatus should achieve a rendition which 
is as faithful to the original as technically 
possible. But this year brought "tone con- 
trol," and the idea of the "most pleasing 
effect" returned. Now, tone control assay 

be achieved in some forty odd ways and, 
to misquote Kipling, "all but one of them 
are wrong." 

A mellow effect may he produced by em- 
ploying a block of tixcd condensers in the 
audio -frequency circuit, thus cutting off the 
higher frequencies in it varying degree. 
Since these very "highs" are conspicuous by 
their absence in nearly all receivers, this 
method of attack is fatal to quality, al- 
though it produces :an effect quite pleasing 
to some cans. I do not know of one trained 
musician who would condescend to listen 

Since the transformer T has a natural reso. 
fiance. inserting a parallel unit (as shown in 
dotted lines) permits this to be overcome, and 
quality given its most natural character. The 

author prefers this. 

to such a receiver while the control was in 
the "mellow" position. 

In these systems, the control knot/ has 
sono three or four positions graduated 
from "brilliant" to "mellow." Considering 
that the "brilliant" position is already lack- 
ing in the high frequencies, which are iteces- 
snry to the proper reproduction of the 
sibilants in speech and the overtones of 
orchestral instruments, it is band to lied 
an excuse for still further ruining the de- 
lineation. 

The frequencies known to human hearing 
range from 15 cycles to 17,01)0 cycles. Re- 
striction of this range, from the given fig- 
ures to between 311 and 10,OI0 cycles, will 
have no noticeable effect upon the repro- 
duction. In order to effect savings in the 
width of band occupied, and to rwuulve 
ground noise (which is mostly high -fre- 
quencv in character), the restriction (nay be 
carried still further down to 7,000 cycles, 
where direct comparison, with the original, 
is necessary to judge the difference. Re- 
quirements of the Federal Radio Ctainnis- 
sion necessitate the further restriction of 
the higher broadcast frequencies to an upper 
lisait of 5,000 cycles. 

PC,3 

Resonance of the tea u st.. laser i i 

rmrrrates 
the 

response of loro notes, as at A. . -Is resistance 
is cut in (at R Fin. 2) tones become more 

natural, between cierres B and C. 

It is self -evident that the chain, from 
microphone to loud speaker, should be so 
perfect as to auumtttt to it clear channel 
from one to the other. '!'here is, however, 
one eonclitiun where "tone control" is neces- 
sary to the correct reproduction of the 
original: if the output of the reproducer is 

to be adjusted to some volume level other 
than that of the original, a re- proportioning 
as to frequency response will be necessary. 

Don't Believe Your Ears 
Fig. 1 is a well -known diagrams of the 

response of the human ear at various fre- 
quencies. ('Phis graph is taken from 
"Slaccli and hearing," by Dr. Ilarvey 
Fletcher, of the Bell I,aiiun itories, who is 
one of the great antthurities on sound.) For 
our purpose, we will refer to the lower 
curve (:1) which indicates the absolute 
mechanical power of a sound wave neces- 
sary to produce a perceptible effect upon 
the I an ear. The upper curve (B) 

shows the power which can he exerted be- 
fore a sensation of pain is experienced. 
'These curves represent the average of con- 
ditions found its a great number of per- 
sons, upon whom the tests were carried out. 
We are particularly interested its the range 
between Ili and 5,0011 cycles; and you will 
note that the air pressure required to pro- 
duce an audible effect at the upper end \L 
is II minute fraction of that required at the 
lower end, X1. (It is less than one ten - 
thousandth, in fact; the scale of this curve 
is logarithmic.) 

If a transmission system, of any nature, 
is employed to convey the efforts of at 

singer from one point to another; and the 
gain through the circuit is so adjusted that 
the mechanical work done by the reproducer 
is the same as that Clone by the singer at 
all frequencies, then natural reproduction 
will be attained. 'lite apparent effect at 
each frequency is proportionate -not to the 
absolute level of the sound-but to the level 
above the threshold of audibility at that 
frequency. If the singer's voice were to 
include all frequencies over the entire range 
at an average pressure of one dyne, then 
all components of the original would be 

audible. 
If, however, we desire to reproduce the 

program at an average level of .01 -dyne, 
a reference to the curve will show that the 
frequencies from 1911 cycles on down will be 
licitly,' the threshold of audibility, and will 
not be heard. In owner to :whimsy at natural 
rendition it is necessary to raise the re- 
sponse at the low end, and thus reproduce 
the origivaI in :apparently true proportion 
above the threshold of audibility. 

('inversely, if we found it desirable to 
reproduce the original at a higher level than 
normal, it would be necessary to reduce the 
response at the low -frequency end. 

It is not enough to regain all frequencies 
in their correct proportions; it is essential 
to achieve at relationship between them such 
that they effect the human ear in a corre- 
sponding manner, if the illusion of life is 
to be retained. 

(Continued on page 441) 
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Tlw unit described above, applied externally to 
a speaker circuit, is easily made, and gives 
customers eclat they want. It is thus more 
desirable for the man whose interests in radio 

are financial, not artistic. 
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Tone Controls in Commercial Radio Sets 
And methods, old and new, of applying this convenience 

other models 

By R. D. WASHBURNE 

T1 1 subject of tone control recently 
has been brought to the attention of 
the public through the efforts of the 
engineering and sales departments of 

many radio concerns. A review of the meth- 
ods in use allay suggest to the set constructor 
and to the Service \Ian the most convenient 
manner in which control of the audio output 
quality may be arranged in particular cases. 

First, let us state that late control means 
changing the relative strength of various 
audible frequencies; while various other fre- 
quencies remain unchanged. This is dis- 
proportionate reduction of signal strength, 
as compared to :vrlaMe ronho!, or (nearly) 
proportionate reduction of signal strength. 
By tone control, the "timbre' or distinctive 
quality of an audio sound may be modified 
to such an extent as to mislead the listener 
entirely as to the true origin of the sound. 
For instance, to use obvious examples, a 
violin may be made to sound like a cello; 
or, a soprano voice may be made to sound 
like an alto, and a baritone like a hass. In 
each of these examples the effect is obtained 
by removing or reducing the proportion of 
high notes, or "highs." A reverse effect is 
obtained when the low notes, or the '"lows," 
are re ed or reduced, while the highs re- 
main normal. 

Why Tone Control? 
One of the first questions that arises, when 

tone control is mentioned, is whether tone 
control is needed. Those radio salesmen 
who are only moderately glib find it a bit 
embarrassing to present a reasonable alibi 
when the customer inquires: "The radio set 
you advertised last year was stated to have 
'perfect tone.' 'l'hc one you offer this year 
is said to have "life -like reproduction; com- 
bined with 'color modulation.' If the repro- 
duction is 'life -like; why is there any need 
of changing the quality ?" And review of 
the statements by representatives of the 
foremost radio congaanies reveals as lumber 
of not necessarily obvious, yet vitally ina- 

portant, reasons fur control of the "perfect 
tone." 

.\ musical selection planed in a large hall 
will not sound the same when reproduced 
in a much smaller place-for instance, a. 

room at home. 'l'he "acoustics," or the con- 
ditions (the amount of drapes, the type of 
furniture, the amount of hard surface such 
as glass windows, the distances of the near- 
est and furthest walls) which affect sound 
in the ha11 and in the roam: at home, differ 
widely. To a certain extent, a better bal- 
ance between these widely differing and 
uncontrollable mechanical conditions may be 
obtained through electrical means -the "tone 
control" unit. (.\ novel way of obtaining 
the echo effect of a large hall sometimes 
may be found, when a particular program 
is being broadcast froc high long- and 
short -wave stations, by using one reproducer 
to take the combined output of a long- and 
a short -wave receiver toned to the programs.) 

'l'hcn again. transmissions vary widely in 
quality, between those of the high -power, 
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Above: the principle of the tone control used 
in many l'hileo models. Arline: controlling 
the 'lotmfrequcacy pas.`- of the coupling con- 
denser in audio circuits using resistors or 

chokes in the plate and grid circuits. 

expensive stations, and those of low power 
and cost. In fact, it is possible at tinges to 
improve upon the received signals of even 
the best stations. There are numerous rea- 
sons, of which we will mention one or two: 
(a) although a "frequency run" has been 
made along remote -control wires and through 
to the output of the transmitter, it occa- 
sionally happens that a particular part of 
the circuit will develop a slight distortion 
which may go uncorrected for the balance of 
the program. Modification of the received 
signal will materially improve the reception. 

(.)r (b), a performer may for a moment 
forget his or her coaching in "microphone 
technique," with harrowing results; but re- 
course to as tone modulator renews the desire 
to listen. 

Another factor normally beyond the con- 
trol of the listener is the variation in audio 
quality, due to different degrees of power 
to the receiver input. A local station of 
high power comes through with a quality 
differing from that of the "1)S" station. 
Modern receiver design. to a great extent, 
has overcome this obstacle; the older sets 
are greatly improved. however, by the use 
of a tone control in such instances. 

Have you ever noticed how the "boom- 
Nunn" of bass instnuthents varies with each 
station, the hour of the day, and the par - 
ticular programs? In many instances n little 
more, or a little less. boom-boom is the 
listener's personal preference. A tone -con- 
trol on the receiver is the means of effecting 
this. 

Local "static" interference is in many in- 
stances, particularly in congested districts, 
a rational reason for tone control. The hat- 
ter makes it possible to enjoy, with but 
slightly less "brilliancy" of reproduction, as 

program which otherwise would be marred 
by crackles and scratching sounds. 

It nun- be well to point out here that the 
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A slight modification of existing receiver corn. 
ponents gives "tone smarm," as by making 

variable the resistor R, above. 

tone control should be designed to he opera- 
tive both with the radio and with the pho- 
nograph pick -up; in the latter usage, it 
permits nee(lle- scratch to he controlled as 
the operator deems necessary. In Mane - 
recording, too, tone control is a "life -saver." 

Few people realize that famous broad- 
casters often have n strident, sharp tone 
of voice (a tone that their friends do not 
hear in conversation and do not realize 
they possess); that they reserve for use on 
the air, knowing full well that the repro- 
duced voice will have a richness and mellow- 
ness that is sure to charm the listener. On 
the other hand, the broadcaster untutored 
in the ways of the "mike" will talk in his 
normally heavy voice, only to have the lis- 
teners remark that his voice sounded "as 
though he were talking in a barrel." Here 
again, a slight modification of the audio 
amplification characteristic will help. 

Still another point to observe is that con- 
cert music roust have a tone different from 
that which is to accompany a dance where 
the throbbing tempo of the drums Must be 
heard above the shuffle of (lancing feet. A 
oration of the tone control toward "deep" 
modifies the tone to suit the special con- 
ditions. 

Strange as it may seem to some people, 
there are thousands and thousands of listen- 
ers who seldom hear notes above a certain 
frequency, individually -determined, consatl- 
erably below the average limits of audio re- 
ception. It is, therefore, obvious that a 
control which can boost the high notes to 
a vol level out of normal proportion will 
be to them a real boon. In the sane breath, 
it may be mentioned that this auditory dis- 
criulillation is sometimes found at the low 
end of the audio scale, instead. 

This unusual characteristic in some people 
recalls the story of one Service Man who 
repeatedly reported that he had cleared the 
trouble of "n high -pitched whistle" reported 
by the customer; only to have the customer 
call back in a short time and say the set 
was tooting as merrily as ever. The Service 
Man simply had not heard the whistle that 
was so clear to others. (The solution of 
that problem was to send a different Service 
Man on future similar complaints.) 

Most radio sets reproduce programs with 
a fidelity which varies somewhat with the 
setting of the volume control; to lie more 
specific, we may point to the loss of bass 
notes at low volumes. A control which 
brings back a certain proportion of the low- 
est notes will be a redeeming feature for 
ninny sets, particularly the older ones. 

Examples of Tone Control 
To show the numerous ways in which the 

tone reproduction of a radio set may be 
changed. Fig. 1 is presented. For the sake 
of argument, a three-circuit tuner has been 
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selected to hear the brunt of the reference; 
of course, this circuit may be considered 
as only the detector circuit of an average 
radio receiver, by imagining a shunt across 
the tickler coil at X1, and the output of 
an R.F. amplifier connected to the "A" and 
"G" posts of the primary of L. 

A form of tone control is obtained by 
slightly detulling the receiver. The use of 
1 feed -back or regeneration coil (tickler) 
is shown in Fig. 1; because regeneration too 
is a form of tune control. Still another form 
of control, which might be considered in- 
herent in the receiver, is the result of the 
grid -return connection of the detector. For 
instance, the grid return lead may be con- 
nected to any of the points lettered .1, B, 
Il, or E; the correct plate potential for 
each of these grid connections is secured 
through proper tapping of the "11" supply, 
or by the adjustment of a variable resistor 
It 1 eonnectetl at X3. Another point of con- 
trol, by a change in value or connections, 

A switch at X raits an existing high. frequency 
by. pass system in or ont of circuit. 

Adjusting the rapacity of Cl varies the bass 
output -tic highs remaining unchanged. 

is at the grid condenser C and the grid 
leak It; the latter is either sl ted across 
C, or connected to the point of grid return 
as shown dotted; or both grid leak and con- 
denser may be dispensed with, as shown by 
the dotted shunt X4. 

Other factors perhaps more conveniently 
accessible are an B.F. choke, as shown at 
X5, and a by -pass condenser C2. Varying 
the capacity of C2 will result in consider- 
able tone control. This many be (lone in 
"steli" fashion by means of several con- 
densers and a fan switch; or more gradual 
control may be obtained by the use of a 
variable resistor in series with this by -pass 
condenser, as shown at X2. 

'l'he idea of using a shunt condenser as 
a tone control may be applied at a number 
of positions in the madio circuit. For in- 
stance, it may be shunted across a trans- 
former primary, as shown at C2, Cl; or it 
may be a shunt across the secondary, as 
indicated at C3, C5. Another favorite 1 t 
is in shunt with the reproducer, or the pri- 
mary of the output transformer, as shown 
at C0. The proper capacities will vary with 
each position and with the design of the 
equipment; average values utilized in the 
adaptations of va s manufacturers are 
indicated in the illustrant' In all of the 
condenser positions illustrated in Fig. 1, the 
timbre of reproduction is controlled by tak- 

ing the high notes out of the program, to a 
greater or less degree. 

A type of control favored by the writer 
is a resistor in shunt with the secondary of 
the first A.1''. transformer, as indicated at 
1t2. (It may instead be connected across 
the secondary of 'l'2, if desired.) In this 
position the effect of a volume control is 
secured; but at the saille time the low notes 
are not reduced as rapidly as the highs, and 
at pleasing effect is secured because the re- 
production does not become "tinney," or 
"thin," through lack of bass. One of the 
first sets to apply this connection was the 
old "ltadiola Grand," a detail circuit of 
which is shown in Fig. 2. 

Fan -Switch Circuits 
A fan -switch and fixed condensers are the 

components of the "tone color" control of 
the Grebe "Synchropluase 7," as shown in 
Fig. 3. A lesser number of condensers are 
used in a fan -switch circuit in the Hideo 
"Model 77" and "Model 96," as illustrated 
in Fig. 4. 

The fan -switch idea may be applied to 
any radio set, where the ,j py "step" con- 
trol of the tone is no objection. For in- 
stance, the capacity of the coupling con- 
denser (in a resistance- capacity coupled 
audio amplifier) may be varied; resulting in 
disproportionate transfer of the audio fre- 
quencies, and thus tone control, as shown in 
Fig. 5. This control method could be ap- 
plied to coupling condenser C in the "lt a- 
diola 47," shown in Fig. (i; although it might 
be more convenient to use a higher nulxi- 
nmunl value at lt, and make this adjustable. 

In the Brunswick "S -14" and "S -21" re- 
eciven, there is a tone- modifying connection 
shown in Fig. 7; by placing an off -on switch 
at X this may he cut in or out. The tone 
may be changed also by placing a two -way 
switch to select either of two capacities 
for C. 

Before leaving the idea of the fan switch, 
it might be well to point out that non- 
linear graduation of audio frequency out- 
put may be obtained by changing the value 
of the reproducer coupling condenser, as 
shown for example at Cl in Fig. 8. This 
illustrates the output of the Delco automo- 
tive radio receiver, in which where tone 
control makes it convenient to notch the 
repro(hut' to the small-space and noise - 
level conditions inside a closed car. 

(Continued on page 442) 

/mere a selector, not a fan relict, determines 
by jump., the capacity ?nine of the audio am- 

plifier coupling condenser. 

The author suggests this little unit (C. R) for 
gradual variation of the effective capacity of 

the audio rouplinb condenser. 
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The Installation of Dynamic Reproducers 
Some helpful pointers on the conditions for good sound amplifica- 

tion, in auditorium and outdoor systems 

SELECTING the best amplifier and the 
most suitable type of reproducer for 
n panticuhir installation is not every- 
thing. 

Instadlut' engineers occasionally fail to 
make permanent and secure electrical con- 
nections and well:tide :al mounting. Very 
often, looS( mounting screws may cause a 
rattling noise difficult to locate. 

Where the dyn loW reproducer is used 
indoors, the materials of the walls, ceiling, 
etc., have a distinct bearing on the results 
obtained. 'l'he size and shape of the room, 
the curvature of the ceiling, the type of 
seats employed, the use of draperies and 
carpets --all these considerations affect the 
acoustical properties of an interior. Ex- 
perience has demonstrated that reverbera- 
tion increases very rapidly, the larger the 
room. The use of upholstered seats will 
increase the amount nt of effective absorbent 
surface and hence help to reduce the rever- 
beration. In a large tion- picture theatre, 
reproduction is likely to be carried on at 
such a high level of volume that more ab- 
sorbent material will be necessary to pre- 
vent undue overlapping of words or syl- 
lables. Where reverberation is present in 
the recording, this also is added to the re- 
verberation present in the theatre. 

The shape and curvature of the interior 
are also responsible for man' bad eases of 
echoes. It is then necessary to provide 
acoustical treatment, using draperies, spe- 
cial felt or asbestos. One satisfactory 
method of acoustical treatment is illustrated 
in Fig. 1. 

Eliminating Echoes 
It is generally conceded that for best 

results, absorbent treatment should not 1 e 
applied in the immediate vicinity of tl e 
source of sound. Sound reflected from tl e 

Fig. B 
The installation of dynamics with directional 
Lonas at Fairfax airport, ón asas City, Mo. 

By H. G. CISIN, M.E. 

stage walls, near the speaker, serves the 
Useful purpose of reinforcing the direct 
sound of the coder, without necessarily add- 
ing to the reverberant sound which entities 
the acoustical difficulty. For this reason, it 
is not advisable to use acoustical treatment 
on the stage walls, either at the rear of the 
stage or on the sides. 

In reducing reverberation, it has also been 
found that absorbent treatment under bad - 
conics is not as efficient as the sauce amount 
of material applied on ceilings Or walls 
rebore the balcony. This lean ( s the wall and 
ceiling surfaces of the main room as the 
best places for the applicat of the acou- 
stical treatment. 

In general. if there is no balcony, the 
material (felt or asbestos) should be ap- 
plied upon available arras of rear wall, 
higher than the head level of the audience; 
if there is a balcony, on available areas o' 
the rear wall higher than the head level of 
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the balcony audience. 'Treatment should be 
applied on the side walls and ceiling first 
at the rear (opposite the screen) and then 
forward as far as needed to get the total 
amount of treatment required. 

Various methods of applying the acou- 
stical treatment suggest themselves. 'l'he 
nature of the space where material is to he 
applied must be considered. Different types 
of interiors require different methods of 
application. Usually the wall or ceiling is 
of wood, tile. brick, concrete, sheet steel, 
plaster or tomapositiun. 

On all walls that permit tacking or nail- 
ing, it is recommended that materials such 
as felt be mnmilted direct to the available 
space. This is illustrated in Fig. 2. Fur- 
ring strips Carr be used to bold it in place. 
In order to hake an installation of this sort 
more decorative, the felt may lie placed ill 
panels, using an attractive molding around 
the margin as a frame. Decorative "theat- 
rical gtnrl ' is often used, mounted in a 
frame as shown in Fig. 3. 

On walls which do not permit the use of 
nails or tacks, a good waterproof cement 

Fig. A 
I ly aamir astallat ion at Roosevelt Field, 

Mineola. Loafs /slang!. 

may be used. Ile sure that the adhesive has 
moisture and heat -resisting qualities, and 
that it will alhre readily to the burlap 
bark. l'cnicnt and paste of as kind used 
successfully on utauny installations can be 
obtained from most linoleum stores. 'lice 
base of the space, where application is to 
be made, should be sanded so that the ad- 
hesive will have al chance to adhere direct 
t the r:iV.' material rather than to painted 
or otherwise covered surfaces. (If the 
waterproof cement is applied directly to a 
painted or varnished surface, the counter 
action tends to dissolve the paint and var- 
nish, and the whole sheet of sound absorb- 
ing material might fall.) 

. \nothcr nætlm,d of aapitlication is to re- 
mNlVc the plaster and apply the felt directly 
to the laths with flat-bead nails. Where 
the room hams tile walls, furring strip, will 
have to be anchored to the wall with t, g- 
gle bolts. 

Distribution of Sound 
In the ideal theatre or auditorium, the 

design should be such that the listeners i t 
the rear seats and in the far corneras wool 

DECORATIVE 
THEATRICAL 
GAUZE APPLIED 

OVER FELT 

Í -he panels thus treated are not only part cf 
o theatre's decorations, but absorbents of sound: 
thereby preventing reverberations, or "echoes" 

from the walls, from spoiling quality. 
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W000 MOULDING THEATRICAL GAUZE 

ACOUSTICAL FELT 

QIo/ /¡w_ /! / / //// / / / /O // / /í y 
FLAT -HE -O PEAS ER AND 

FIG.2 LATH NAIL 

The method of applying the felt and gauze 
panels of Figs 1 and 3. These absorb sound 

instead of echoing it. 

receive as much sound energy as those 
closer to the source of sound ;old the ju- 
dicious use of reflecting surfaces and proper 
design will closely approximate such a 
condition. 

According to John S. Parkinson, acous- 
tical expert, much of this uneven distribu- 
tion of sound results from the use of di- 
rectional horns. For purely theoretical 
reasons, he favors the use of cone -type dy- 
namic speakers with non -directional !taffies 
for theatre work; but, for the larger houses 
it is obv that the hest practical com- 
bination is the cone -type dynamic, with a 

horn of large orifice and wide angle in the 
horizontal plane. (Fig. C.) This combination 
is used extensively in theatre work, being 
placed 11eIOW the solid screens or in back of 
the sound screens. 

When the source emits sounds in at com- 
paratively narrow beato and in a single di- 
rection, it becomes increasingly difficult to 
provide adequate coverage. 

Mr. Parkinson gives a most excellent an- 
alogy to illustrate this point. 'l'he ordinary 
garden hose is usually equipped with a 
nozzle, which will enable the user to direct 
the stream either in a single narrow jet or 
in a wide spray. Obviously, if the garden 
is large it is not possible to water all of it 
at once except by using a wide well -dis- 
persed spray (as in the case illustrated by 
Fig. 4). In a similar fashion, in the theatre 
there is danger that certain areas will not 
receive their proper share of the direct 
"stream," or that certain reflectors will pre- 
dominate in such a way as to produce phase 
distortion or even echoes. 'I'his analogy 
holds in the case of the dynamic unit having 
a small metal diaphragm combined with an 
exponential horn. 

In many cases, it will be found absolutely 
necessary to obtain directional effect through 
the use of horns; this especially applies to 
outdoor installations. The cone -type dy- 
namic reproducer can be combined with a. 

directional horn to give results superior to 
any other method known. 

Matching Outputs and Reproducers 
The matter of correct matching Of im- 

pedances is naturally of the utmost iumport- 
tance and, if this is ignored, distortion and 
under- volume are almost certain to be ex- 
perienced. For example, the dynamic 
speaker is generally equipped with a coup- 
ling transformer, designed to match the 
voice -coil system of the speaker to the out- 
put of an amplifier using tubes '45 or '50. 
Where the output tubes of the amplifier are 
used in special combinations (such as two 
'10's, four '10's, four '50's, etc.) careful at- 
tention must be given to the selection of 
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the correct Matching transformer, so that 
the impedance of the moving -coil system of 
the speaker will be adjusted to the resultant 
impedance of the output tube system. Like- 
wise, where it number of loud speakers in 
multiple are coupled to the output of an 
studio amplifier, special provision must be 

made for correct matching. "Itupedance 
adjusting transformers," having tapped pri- 
maries and secondaries, are available. 

Incidentally, the pickup also should be 
carefully matched to the input impedance 
of the aulplilier. Very often, loss of high 
or low notes are unjustly blamed on a per- 
feet loud speaker; whereas the fault actually 
lies in improper matching between the pick- 
up and the amplifier. 

A volume control of poor design or qual- 
ity may obliterate a substantial percentage 
of the overtones necessary to the brilliant 
and lifelike reproduction of sound. 

A common defect, in talking -picture work, 
is that caused by excessive loudness, due 
to setting the fader far too high. Excessive 
loudness is uncomfortable to the listener 
and increases the tendency to reverberation. 
3 taiitor for moderate volume. and use "9" 
or "10" sparingly. 

METAL DIAPHRAGM DYNAMIC UNIT WITH EXPONENTIAL 
HORN 

4HO5E / j -- 

/; 
r 

CONE TUVE DYNAMIC CONE TYPE OVÑAMIC 
WITH BAFFLE WITH DIRECTIONAL 

FIG.4 HORN. N 

The smaller the flare of the horn, the more 
concentrated the sound. That of the horn 
above may be carried some distance through 
a flexible hose with little loss. With the other., 

the sound spreads at once. 

`Chore two speakers are used with the 
same amplifier, they should be connected 
so that the diaphragms of both are moving 
in the sane direction simultaneously. Other- 
wise, nodal points will be formed by the 
conflicting sound waves; with unpleasant 
reactions on the ears of the listeners at 
various points in the auditorium. This is 
a point often overlooked. (Ilow often has 
this condition been checked in home radio 
installations ?) 

Fig. C 
The large horn shown at the right is intended ex- 
pressly to distribute sound over a considerable 
audience. It may be scan that it is more useful 
for some purposes than the flat baffle (as shown 
in Fig. 4); while the latter covers a larger angle. 
Became of the size of the floating cane, this ex- 
ponential curve is much shorter than that of a 

horn connected to a small diaphragm. It is in- 
tended for use with a dynamic unit taking up to 

15 watts from its amplifiers. 

Illustrations courtesy Wright-De Coster, Inc. 
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TABLE I 
ABSORPTION PERCENTAGES 

Table Giving Approximate Proportions of 
Sound or Noise Absorbed by Common 

Building Materials. 

Open Witl(10W 100 

Brick wall 18 inches thick '12 

Bricks set in cement 2.5 
Carpet unlined 15 

Carpets lined "tl 
Carpets heavy with lining "5 
Cement or concrete 1.5 

Cork tile 3 
Curtains, chenille 23 

Curtains in heavy folds "5 to 75 

Glass 2.7 
Linoleum .3 
Marble 1 

Oil paintings, including ft.: s "S 
Plaster on wood lath 3.4 

Plaster on wire '13 
Plaster on tile 2.5 
Rubber tile 3 

Sheet metal 1.5 

Stage opening "5 to 40 
Steel walls and ceilings 1 

Terrazzo 1 

Wood 'frill' 3 

Rood floor to G 

(Strictly speaking, the above "absorption 
coefficients" will vary somewhat with the fre- 
quency of the sound. The values in the 
above table are for a frequency of 512 sound 
vibrations per second.) 

'l'he proportion of any sound which is not 
absorbed is, of course, reflected. 

Radio Book Review 
NEW E'311'IItES, by Karl A. Bickel. 112 

pages, [loth 5 x 7!'; inches. Published by 
the J. B. Lippincott Co., Philadelphia. 
$1.50. 

The author of this work as active head of a 
great hews- gathering agency -the United Press - 
has been enabled to gather facts and opinions from, 
not the United States alone. but the world over. 
The last 26 pages of the look are occupied by a 
survey of broadcasting conditions throughout for- 
eign countries; and these facts are probably un- 
obtainable from any other work of reference. They 
are preceded by- a list of the broadcast stations of 
the United States owned by or affiliated with news- 
papers -also useful for many purposes. 

The main body of the brook, as the author ex- 
plains, is an amplification of an address delivered 
to teachers of journalism, a few months ago. The 
"new empires" are those of international business. 
the newspapers and the radio; and the book is 
written throughout with the newspaper viewpoint 
foremost. It will be interesting, not to the jour- 
nalist alone, but to all who are desirous of inter- 
preting history as it transpires. \Vhether, how - 

(Continued out page 445) 
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The Progress of Television Technique 
THE MIHALY SYSTEM Scientists and engineers, throughout the world, are 

perfect radio vision. Their success is recorded 
month by month. 

By Dr. Albert Neuburger (Berlin) 

T llli diffieulte of obtaining freedom 
films the fliekcring which is familiar 
to all who have seen television images, 
has peen completely overonne by 

D. von Mihaly. In his latest apparatus, the 
images are perfectly- motionless in the "win- 
dow," and they do not show the eustottuary 
shifting dark lines, which are due to the 
hales in the scanning disc. The image is 
evenly illuminated and clear. 

l'art of this is due to the increased speed 
of the scanning disc. 'Phis, which has thirty 
holes, revoIves so fast that an arcs 12 x 16 
inches is covered at the rate of 15,0(11 scan- 
ning points a second; and this figure may 
be increased to 18,000 points. (The forager 
eorrespmuls to a speed of 751I revolutions 
per minute, and the letter to 900, which is 
standard leiiIi .Imerican. 48 -hole scanning. 
German television, however, is permitted the 
axe of the broadcast band, as explained in 
October lLtnil- Ci.<rr; and this limits /fu 
modulating freyneuc9.) 

Furthermore, the holes in the scanning 
disc have been given the special shape shown 
in Fig. IA. The sides of the hole shunt 
toward each other itt a very acute is I 
while the top and bottom are content rie rns. 

From Fig. 111, it will be seen that equality 
of ill ation cannot be obtained with cir- 
cular holes; in 1C, it will be seen that 
square holes, while an improvement, still 
cause lines; but the shape of opening just 
described, with its slanting sides, gives ex- 
actly even illumination and freedom from 
lines, as illustrated at ID. 

T it e fundamental 
principle of syn. 
ris ronication by a 
signal, transmitted 
with the television 
image, is based up- 
on the creation of 
a signal by the 
scanning disc it. 
self. 7 his done by 
making the mask 
nmrroco runugh Sc 

that a complete 
darkening of the 
scanning hate is 
caused after every 
line. This cam sis 
a frequency com- 
ponent which is 
applied to a 
'phonic wheel" as 

at B. 

working to 
here, 
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-B- 

i 

A 

V 

b 

FIG.1 

The -Mihaly disc has hole., (.I) bounded by 
ares and radii. 7'his aterromes the uurcrn 
'less of light received through circular (R) 
or square (C) holes; and gives perfect iiiu. 

urination, as at D. 

The set -up of the Mihaly televisor for scau:iag subjects by natural daylight. 1lirrors help to 
illuminate the subject properly: and a powerful lens roucentrates the image upon the large scanning 

disc. which is placed in a dark room. 

Mihaly Synchronizing Method 
The "window" used to frame the image 

on the scanning dise is narrower than the 
distance between successive holes. For this 
n -asmtt, there is always at the end of each 
line an instant when no light e°ui pass into 
the photo -cell at the transmitter (Fig. 2A), 
and the cell therefore gives out no current. 
To emphasize this effect, st rotating col - 
lector, which shorts the cell at this instant, 
is employed. 

'l'he result is that, at the receiver, a black 
line is formed after every passage of a 
hole across the window; that is to say, 375 
times a second. This frequency of :17.5 a 
second acts upon a "phonic wheel," or 
cylinder, which is made of an insulating 
drum. covered with thirty strips of soft 
iron, one for each hole in the disc. Op- 
posite the wheel is an electromagnet, 
through which the synchronizing current im- 
pulses are directed. The wheel, therefore, 
turns in synchronism with the scanning disc 
at the transmitter; as its strips (correspond- 
ing electrically to the teeth of a. gear) are 
attracted and released 375 tittles a second. 
This disc is mounted on the shaft of the 
receiver's scanning disc, which is thereby 
driven in synchronism with the transmitter 
(Fig. 2B). 

BRITISH SYNCHRONIZING SYSTEM 
the transmission of images, and their I reception, by the Baird system, now in 

use in England, a somewhat similar prin- 
ciple is employed. In following this de- 
scription, it st be rcmemhered that, on 
the Baird televisors, the image is framed 
at the side of the disc, and scanned f 

to top; it is narrow and high 
(Fig. 3). 

The Baird method, it is explained, differs 
in the use of the synchronizing impulse to 
actuate, not a phonic wheel (which is a 
time synchronous motor) but a speed con- 
troller which regulates the actual driving 
motor. This controller is a "cogwheel," built 
up of thin laminations of mild steel in later 
models, and cut with thirty- equally -spaced 
teeth, one for each hole in the dise. This 
cogwheel is connected in series with the 
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BLACK, 
BAND 

FIG.3 F'-- 3 ---"7 
In the Baird ,t:stem. which scats the image 
.ertically. a part of the line is cut off at the 
upper end; this sertes fo create a syncloouiz 

ing ,signal, 

output of the teleci.inn amplifier and the 
neon tale, ns shown ill Fig. t. 

On e:uh side is sntninted all electromagnet, 
so connected that poles of opposite polarity 
are always presented to the cogwheel. The 
surface of each magnet pole is exactly equal 
in size to the tatter face of each cog, and 
the clearance is very small -about 1/500 - 
inch. The cogwheel, which is keyed to the 
driving shaft of the scanning disc, is so 

set that, whenever a hole on the scanning 
disc is just half covered by the frame of 
the window (that is, half of it is in the 
black band of Fig. 3) two opposite teeth 
of the cogwheel are exactly facing the mag- 
net poles. 

When the scanning hole is completely 
within the shadow, and no current is emitted 
by the photoelectric cell, the accelerating 
force t .erted on the wheel l by the magnet 
pole. Iri. rcacl.ed its ni.i..iiunan: and their 
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pull will tend to retard it, while the next 
hale is passing into the illuminated area of 
the scanner. If the disc is running in exact 
synchronism with the received impulses, 
these opposite pulls will balance. 'l'he re- 
sult is that the speed of the driving shaft 
is subject to correction every time the 
image is scanned. Under working condi- 
tions, it is stated, very good synchronism 
is maintained. 

However, we may speculate what the ef- 
fect of a horizontal black or white element 
in the image might he; presumable similar 
to that of a vertical white element in Amer - 
ican scanning, as described by Mr. Nas,in 
in the preceding issue of 1(.rnut- ('user. 

here see hase the .synchronizing regulator at 
the receiver, whirls is placed in series with the 
glow lamp, and responds to the strongest com- 

ponent of the signal. 

USE OF THE TELEVISION SIGNAL IN 
MEASURING THE EFFECTIVE 

HEIGHT OF THÉ KENNELLY. 
HEAVISIDE LAYER 

By C. H. W. Nason 
THE mechanics of wave transmission 

are rather obscure to the average 
radio enthusiast. Although almost 
stil of us have at one time or another 

heard of the "Heaviside layer" as one of 
the causes of fading and as the fundamental 

cause of "skip distance" in short -wave trans - 
uaission, there has been little of a popular 
nature said in connection with these phe- 
nomena. In pursuing the elusive television 
signal certain facts have become apparent 
which, the writer believes, will lead to a 
simpler understanding of fading, and of 
other things contributing to the engineer's 
difficulties. 

Very often, in receiving an image from a 
not too distant transmitter, double or 
"ghost" images evidence theutselves. Fig. 6 

shows an image of a simple geometric figure 
as it would appear on the television Scan- 
ning disc. 'l'he image proper is dark. Super - 
pttsed un this is smother image, displaced by 
one -half the width of the field of vision. 

Nu,w, radio waves travel at a substantially 
constant velocity, and a wave traveling 
from point to point along the earth's sur- 
face naturally takes a shorter timo to 
traverse the distance than a wave which has 
been directed upward and then reflected 
back from a medium impervious to the 
wave. This medium which reflected our 
%rave (as shown in Fig. î) is known vari- 
ously as the Ieaviside layer or (nntre prop- 
erly, the Kennelly -Ieaviside layer) and is 

(Continued on page 430) 
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16 

I close -ue of the limed speed controller, shostm 
in circuit in bhp. 4. The adjustment is very 

close. (From ii ireless Magazine.) 

A group of t , : -c¡ ; protlt red by the Telehnr Company, of Berlin, which is developing the in venfhuts of I). : t 31 ¡hilly. The large sight aadsottutd 
rerciver shown at 1 is viewed from the rear at 2; it has a large disc, reproducing the image at the side in the window. At 3, a layout including a 
modern German broadcast receiver, with a televisor o1 its left; here the image is reflected upward into a "window." In the foreground at 4 are small 

televisors, one in the center with a speed control. 
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CONSTRUCTION OF A RESISTANCE 
METER 

By Malvern H. Berry 
ALMOST every radio and electrical ex- 

writutenter has need of an efficient and 
reliable resistance meter. With this he can 
design his own resistors, choke coils, and 
many other things. The instrument men- 
tioned in this article was constructed from 
ti potentiometer, a galvanometer, two bind- 
ing posts, one dial, and a sitall box. (Fig. 3.) 

Assemble and wire in accordance with the 
diagrams; Fig. 1 is the schematic circuit. 

B 

o 

5W 

Fig. l 

.1 timid ttirrwoand potentiometer. a nalcam,m- 
etrr, sonar calibrated resi.tan cr II SO 1115, and 
a fece odds and ends, complete this handy 

instrument. 

'l'he potentiometer R should be one of about 
]01)0 ohms. The galvanometer G may 
replaced by a high -range tutillianunetcr and 
the results will be the same. The batter I: 
is ,just a two -cell flashlight battery, which 
can be purehased from the ten -cent sty ,. 

After everything is assembled dun. the 
calibration of the potentiometer It. 'Phis 
can be done with a Wheatstone bridge. (It' 
Hie constructor dues not have a Wheatstone 
bridge, one may he had for the asking at 
your local high school. In the event that 
the constructor is not familiar with the 
Wheatstone bridge, the physics instruct( r 
at the high school world be glad to expiai t 

it.) If you can use the bridge, proceed as 
follows: attach to the potentiometer n dia , 

(vernier preferred) and adjust the poten- 
tiometer for a reading of 5 on the dial. 

Fig. 2 
;fr. Peru- '.s layout: the graph in the IN is 

the reference calibration. 

With this fractional part of the potentiom- 
eter in the circuit, connect it to the Wheat- 
stone bridge and find what the resistance of 
that part is. Get a piece of "graph" squared 
paper and graph the resistance in ohms, 
for every five marks or degrees on the dial, 
across the paper; and graph the reading or 
degrees on the dial up and down, Where 
the two intersect on the graph page, place 
n dot. After the resistances have been cali- 
brated from zero to the fall value of the 
dial for every five degrees, draw a line 
through all of the dots. This will be your 
calibrated curve for the resistance meter. 

To operate the meter, place an unknown 
resistance Itx across at the binding posts, 
and note the reading of the galvanometer 
G when the unknown resistance is placed 
in the circuit. Switch on to the calibrated 
potcntiouteter R and adjust until the gal- 
vanometer reads the sattle as before. The 
value is then the stone in both resistances. 
'lake the reading of the dial in degrees and 
look that reading up on the graph, and the 
value of the unknown resistance can be 
read direct from there. 

By ganging several variable resistors of 
assorted ranges at It, and tapping them to 
a selector switch, the resistance range may 
thus be greatly increased. 

A CONVENIENT HYDROMETER 
RACK 

By Willis W. Futer 

Fig. 3 
The hydrometer holder .d -made from the strip 
11- is lifted with a wax- covered drip pan, which 

is acid -proof. 

FINDING that the hydrometer had a 
habit of getting into the tool box, against 

coils and condensers, and into other unde- 
sirable places- -thus putting sulphuric acid 
where it was11 t Wautted -the writer rigged 
tip a simple rack that nicely solved the 
problem. 

As the illustration shows, a sheet of metal. 
of the shape shown at B, is bent into am, 
shape to hold the rubber cap, as at A. 

\u acid drip-pan, made from as can cover, 
is fastened below the nozzle. 

Both pieces of metal are to be dipped into 
paraffin (which may be obtained by melting 
a candle) to prevent the acid from eating 
through the metal wherever it may touch. 

IMPROVING AUDIO QUALITY 
By George H. Ohmer 

SOME experimenters claim that, when the 
secondary of an A.F. transformer is 

used as an audio impedance, it is better to 
use one having a burnt -out primary. 'flair 
contention is that the inductance of the un- 
used primary winding will set up stray. 

Fig. 4 
Js a ,v,mmnat on audio quality, the author 
.suggests shorting the If nosed primary, abc,, 
,,sins, flat see lacy as an audio coupling choke. 

ont of phase, currents which will cause 
tl ist,t tt ion. 

l'hc author built an audit, amplifier of the 
iugrcd;n ce -cap;, ity coupled , pr, using the 
secondary of ,uu . \.F. tran.sfonnter of ti -to -1 
ratio whose primary wa; still perfect. On 
load yohnuc the signals were distorted. 

Shunting the unused primary with a Aol- 
inf. condenser reduced the distortion 
slightly; and a .005-turf. capacity greatly re- 
duced the distortion. Shorting the prifilary 
connections ('B +" and "1 "') was best. 

However, still further lit pnn-ement was 
effected by the use of an lt.F. choke, the 
condenser (', and a variable resistor R with 
a value of O to 200,000 ohms. 

THE "HOWLER" AS A SERVICE 
OSCILLATOR 

By B. Fox 
TIE old idea of putting a microphone 
transmitter (against a receiver may now 

he put to more practical use than annoying 
the panty at the other end of the wire, tas 

illustrated in Fig. 5. 
Transformers '1'1 trod T2 are any hand,, 

(Continued ou page -113) 

Fig. 5 
. -1 telephone transmitter, receiver, and trans- 
former, are the essentials of titis `audio 
hucclrr," designed for use in radio adjustment. 
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An A. C. Short -Wave Receiver with the Automatic Tuner 

receiver to be described is an 
example of what may be accout- 
plished by the experimenter or set 
builder who is not technically trained 

and t depend on the magazines for his 
"dope." The author claims no credit for 
any part of the circuit shown. Every por- 
tion was lifted, wholly, or in part, from 
some circuit described ill a radio magazine 
or from a manufacturer's pamphlet. Mach 
credit is clue to \\'8.\YO. 

The receiver's range is from about 18 to 
100 meters; no "coils" are used and fre- 
quency is varied by setting, to a given stark, 
One dial. All important "haul' bands are 
covered and automHIticaally well spaced over 
the secondary tuning dial. Most of the 
short -wave Conmtercial phone and broadcast 
stations are covered, as Weil as numerous 
airplane, ham and transatlantic phone sta- 
tions. 

The operating power is all . \.C. Even 
"C" batteries are eliminated, and it is as 
near "hornless;' with good tubes, as an A.C. 
set can be. This means that little or no 
hum is to he heard, except a slight residual 

at very low wanelenglhs. In explana- 
tion of this, even a "i).l'." short-wave , 

eeiver, if operated near . \.('. leads at - 
meters, will pick up sonic A.C. Inmt. 'l'lis 
receiver has no more hunt at 'lO meters than 
the direct -current receiver in the same 
location. 

The radio - frequency input is untamed. 
Authorities differ as to the value of tuned 
or nntuned radio frequency in short -wave 
reception. The writer's experience is that 
about everything heard on a commercially- 
built tuned It.F. set is to he heard on titis 
receiver; so the ` 24 screen -grid B.F. stage 
is left matured. The detector also is screen- ". grid, and is exceptionally sensitive at all 
frequencies. (See Fig. 1.) The ` 2 4 is non - 
mierophonic, and (titi. may ,jar or slant the 
set without trace of "racket" in the phones. 
The set goes into oscillation, at 18 meters, as 
smoothly as at 100 meters. Absolutely no 
"dead spots" are encountered at any 
frequency. 

The audio end is "dual." A switching 
arrangement is used to change over from 
"peaked" audio for C. W. code reception 
to "quality" audio for phone and broadcast 
work. The value of this feature is apparent 
time first time listening on the crowded 
'7Lnn" bands is attempted. 

The second stage is also controlled by a 

switch; no plugging in or out of phone jack 

By H. E. HURLEY, W6CKS 

ROTATE LAP CIRCLES 

'40-SHANK 

GLUE LEATHER 
,,,FACE ON BOTTOM 

FIG2 

This kink may be applied to give that frosted 
metallic finish to an alti mi ou nt front panel; 
the overlapping circles produre an attractive 

effect. 

being necessary. In the receiver pictured, 
extra ,j;teks are provided to accommodate 
visitors who desire to "pot on the cants." 

As "ham" work is the usual duty of this 
receiver, no provision was made for a 

speaker; however, such a hook -up has been 
used with very satisfactory results (Fig. 
1A.) 

1)intensions of the chassis are: panel 1 x 

14 inches; sub -panel 13 x 8 x 13/4 inches, 
with a section 11, inches wide cut out back 
of the panel; 1,,,,-inch aahuuinum stock is used 

for the panel and 1 /1li -inch for the sub - 
panel. (Lighter stock may be used.) The 

front of the panel is given a "frosted" fin- 
ish by placing a 1 -inch block in the drill 
chuck (Fig. 2) then rotating on the panel, 
after it has been lightly covered with tine 
valve -grinding compound. Imp the circles 
and, when the entire panel has been worked, 
wash off (do not wipe off) the remainder 
of the compound. 

All wiring is beneath the sub -panel. 
biasing batteries are soldered in place, as 

they should best for a long time. The itl- 
di%idaai It.. -volt cells were obtained from 
the stttnlltst 4u.. -volt "( "' hatter'; though 
small flash -light cells could be used. All 
p:uts, except the autooatie timing unit, are 
standard and may be purchased from an)- 
good supply house; the tuner most be or- 
tiered direct front the factory. It was full' 
described in It.cntu- CRAFT for May, 1930, 
beginning on page 572. 

(('oatiaitcd nit papi' .131) 

Fig. A 

Four views of the receiver built by Mr. Hurlera that at the upper right illustrates the panel 
arrangement described in the test. The placement of parts is very completely shown. The auto - 
matir noter risible at the left of the panel (from above) comprises the condensers Cl and C2, 
the rariomcter LI and tickler L2. 77,e regeneration control is located culture the volume control 

is in all ordinary receiver. 



418 RADIO -CRAFT January, 1931 

The Hows and Whys of the Push -Pull Circuit 
(PART II) 

The push -pull circuit, it is generally known, gives more power 
than tubes in parallel; and it gives better quality. The reasons 
will be explained in a series of articles of which this is the second. 

By EDGAR MESSING 
THE first installment of this article, 

un the December issue of It.%um- 
CRAFr, was devoted to a considera- 
tion of whether, and how, resistance 

in the plate circuit of a tube could cause 
false reproduction. The next step is to 
investigate the tube's behavior when the 
load contains inductance, or capacity, as 
well as resistance. 

Fig. (i shows what happens to the curve 
with an audio transformer '1' as the load. 
Curve A represents the relation between 
grit) voltage and plate carrent at u given 
plaste voltage. Curve B shows the same 
relation but at a lower plate voltage; and 
curve C shows the characteristic under 
higher plate voltage. The three curves are 
shown because the passage of plate cur- 
rent through the load (the primary of '1') 
causes a potential drop across it, and the rehv 
lessens the voltage at the plate. Actually, 
as we I ted out previously, the tube op- 
erates between curves B and C which rep- 
resent, respectively, the miniiunu anti maxi- 
mum voltages at the plate of the tube. 

Point a on A will be that around which 
we operate. On the positive side of the 
incoming ing waave, shown ris a Vitii;a tien of the 
grid voltage ] g, the grid's becoming more 
positive, or rather less negative, tends to 
increase the plate current. But the load 
circuit contains inductance as well as re- 
sistance; and the effect of inductoaee, as 
we all know, is to discourage any change 
in the current through it. In other words, 
we say that the current through an induc- 
tance 'lags" behind the voltage causing that 
current. What happons, then, is that the 
plate current connut follow the grid volt- 
age variations inxlrrnll,, but, marching up 
to the point b, lags the input voltage, as 
shown by a -b. 

We haire said that the plate current lags 
the input voltage. More truly, the imp at 
voltage on the grid Brises a variation if 
the plate current, which is more conwei i- 
c illy interpreted as the result of a voltige 

T 

IIIl. lit A ̀
 

IP 

II/II 

.__ 

Eq 

OP° INCOMING 
1111. WAVE 

Fig. 6 
Ire have previously seen the curves of resist- 
ance coupling; here arc those of a the with 

an inductive load in the plate circuit. 

which we consider to be generated between 
the plate and cathode. The plate current, 
of eourse, is lagging this generated voltage. 

If we plot all the points for carious grid 
potentials, we obtain a Imp as our dvuninie 
or operating characteristic, as shown dotted 
in the graph. Nam, obviously, operating 
along a loop means Ih.ut the plate current 
does not exactly fallow the grid -voltage va- 
riations. Fig. 7 wakes this more clear. Note 
here that, if we change the grid voltage by 
one unit (say, from x to y), the plate cur- 
rent may change less than a unit (or from 
p to w only). But, on the cuntrary, at some 
other point of the curve, a change of one 
unit of grid voltage (as from r to x) may 

E 8 

z y v 

Fig. 7 

Wherever a tube is operated on a "curved 
characteristic." the output current (vertical) 
does not exactly reproduce the input voltage 

(horizontal). 
mean a change of two units of plate cur- 
rent (o to n). If we had operated slung 
1, straight line instead of :u loop, any change 
in grist voltage, anywhere on the line, would 
always produce an equal change of plate 
current. '1'he effect of an impedance load, 
then is to cause distortion. .\ lid now we 
knuwthat a tube, operating under the usual 
conditions, will produ(C diaurtiun, and that 
this distortion will be considerable it the 
output impedance is small. But --and this 
is what we have been getting around to 
through several paragraphs -the use of a 

push -pull circuit will eliminate this distur- 
tinn; and therefore we may resort to it, 
even when a low-impedance output is neces- 
sary. 

,lust how this is accomplished, we will he 
able to sea with the help of Fig. 8. ('ur%e 
I. above (which represents the shape of the 

plate current of tube \'1 of Fig, 1) may be 
resolved into curves C and /), where (' is 
the fundamental which exactly represents 
the wave impressed on tube \'1, and /u iv 
the component representing the distortion 
caused IT the tube. Wave /), we note, has 
twice the frequency of C and is therefore 
its second harmonic. 

(We are ,justified in resolving the eurve 
into components because it has teen proven 
mathematically, many, many tiunes, that a 
curve mat be regarded as the sun of any 
number of curves; and we now see that C 
and A added together produce A.) 

Now, B is the curve of the plate current 

'13+" 

VI 

T2 

sPKR 

Fig. 1 

The standard push peel/ output stage. 

of tube \-, which (as explained in Part I) 
has impressed upon it voltage which differs 
in phase froii that un the grid of \1, and 
shams a corresponding difference in plate 
current. We proceed to break up li sim- 
ilarly into its fuunlnoontulI C' and second 
harmonic /)' 

Now we note that curves C and C' are 
directly opposite: i.e., one is positive and 
the other is negative or, as an engineer would 
say, they are 180 degrees out of phase. 
Curves /) rind /)', however, are exactly in 
phase. If (' and C' are directly opposed, 
this menus that, when C is flowing from 
d to f through one half of the output trans- 
former ('l''3 in Fig. 1) C' is flowing from 
f to e. (If we consider, as we may for this 
purpose, the alternating component in the 

(Continued an pule 4:18) 
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Fig. 8 
The two tubes create the two teams A -ß; racer, 
as a result of the distortion explained in Fig. 
7, has a distortion component added to the 
fundametal which represents turc signal. By 
the push -pun circuit, the distortion is can- 

celed out. 
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Constructing An All -Wave Superheterodyne 
With Data for R.F., Oscillator, and Intermediate Coils, for the 

"Roll -Your -Own" Constructor 

By R. WILLIAM TANNER, W8AD 
AGREAT many broadcast listeners, 

interested in the short waves are 
using for such reception an S.W. 
adapter which plugs into the detec- 

tor socket of the regular broadcast receiver. 
')'Ire sensitivity of such an arrangement 
leaves much to he desired. 

The writer recently worked out the cir- 
cuit, shown in Fig. 1, which allows effiricnt 
reception On all waves, from approximately 
17 to 600 meters, with a single receiver. 
.1 total of seven tubes are needed; an '(11.1 

first detector, an '()1A oscillator, two '22 
screen -grid I.F. stages, an '(11A second de- 
tector, a '1.2A first audio amplifier and a 
'71.1 power amplifier. Although a screen - 
grid It. F. stage ahead of the first detector 
is very desirable from the standpoint of 
gain and selectivity, as well as for the 
eliminat' of interference with neighboring 
listeners, it is not an absolute necessity and 
is not shown in the diagram. 

Even without an It.I'. stage there is re- 
markable sensitivity, due to the use of re- 
generation in the first detector and a high- 
gain intermediate- frequency amplifier of the 
variooieter -tuned type. The selectivity is 
on an par with that of any other receiver and 
is sufficient for even the most exacting op- 
erator. The use of high -grade audio trans- 
formers, plate rectification in the second 
detector, and inductance -tuned I.F. trans- 
formers results in a very line quality of 
reproduction. (.1'a,,,- -the quality of some 
short -wave broadcasting is none too gout); 
therefore du not Wattle the receiver if dis- 
tortion is present below 200 meters). 

The Frequency- Changer 
This part of the super is of somewhat 

different design fruits that usually employed; 
in that the oscillator is of the tuned -plate 
t 'pe and a variable resistor is connected in 
la rappel with the first -detector tickler to 
e rntrnl regeneration. 

It will be noticed, by referring to Fig. 1, 

that for tuning the first- detector input and 
the oscillator -plate roil, double condensers 
are employed in parallel. 'nest. torr Pilot 
two -gang .)1()035 -unf. units, with rcruucahle 
shafts and modified straight -line- frcquenev 
plates. Ln both condensers the back sec- 
tions are cut down tu three rotor plates. re- 
sulting in a capacity of approximately 
.IX1015 -nef.; the front sections have each one 
plate removed. .1 bridge of No. 14 bare 

THE writer of this article, well 
known in the short -wave field, 

here describes a set which is well 
adapted for use over the broadcast 
range as well as for short -wave work, 
and which will give high amplification. 

We shall he glad to hear from the 
constructors of supers of such a range 
whether similar in design to Mr. Tan- 
ner's, or showing differences. 

upper wire is macle to fit between the tw' 
stator terminals on each condenser. When 
receiving in the 2011 -b00- under bard, ill Ali 

sections are thus connected ;n paradlcl; the 
effective capacity being slightly over t)H135- 

nif. On the oilier hand, Viler. the short 
waves are desired, the wire bridges are re- 
moved; leaving only the truck sections in 
circuit. In this manner efficient lining is 
obtained throughout the entire range. 

The radin- frequency choke (It F(') need 
in the plaste circuit of the oscillator may' he 

une of the many on the market designed 
for waves below 600 teeters. 'Float (i;FCI) 
in the first- detector circuit may not he 
needed; as the primary of the first inter- 
mediate-frequency transformer acts as a 
R.F. choke. however, if "holes" where re- 
generation is absent are found in tuning 
the first detector, the inductance of the 

transformer primary may not be correct; 
if su, tr - CI nneetirtg ill a roil c11115inthIg of 

100 turns of No. 36 enamel wire on at t 

inept wooden dowel. which has been pre - 

viously -boiled" in paratiìne. 
The fixed rundenscrs ('I, ('2 and C:1 ane, 

respectivelc, the grit), plate blocking and 

bypass condensers, and have capacities of 

.(teal. -ref., 00025 -inf. and .002 -n1f. It is a 

grid leak, t'- to,8- meguhmn; the higher value 

giving the greater sensitivity. lit, the re- 

gcnerati(tn control, may be almost any vari- 
able instrument with a mulximmnm of 10,000 

to 50,1HII uhuis resistance. The two filaments 
are euntrulhd Icy a fixed 2-obnn resistor 1t3, 

which is connected in the positive lead so 

that the negative side could be grounded. 
If the completed receiver is to be mounted 

in a metal rahiuet (it should be for best 

results) the metal shaft of the oscillator 
tutting condenser roust be replaced with 
one of bakelitc, and the frame insulated 
fruiti the panel. 

r.ven tlwugh the entire set is housed in 
a nnetal cabinet, the (oscillator stage and 
eouq,onent parts should in addit he en- 
chose(' within a clipper or aluminum shield, 
to prevent stray coupling to the first de- 
tector circuit. 

Intermediate- Frequency Amplifier 
Titis unit is the heart of the super, and 

upon it depends whether the receiver will 
be really sensitive and selective, tor be like 
at great many hume -constructed supers - 
neither very sensitive nor very selective. 

As the vacuum tube is it col /age- operated 
(let ice, the I.F. transformers sl Id be so 

designed and constructed that the highest 
possible voltage is impressed upon the grids. 
It is a well -known fact that capacity in 
shunt lowers the effective voltage and, if 
too high, also .sluupens the tuning to such 

(('oatiane(I un ¡onde 435) 

Cl '01A RFC.1 

L2 
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The circuit of 11r. Tanner's receiver; only the plug -in coils and condensers of the first detector and oscillator mast be changed and switched over, for 
different reception ranges. The remainder of the circuit is set to balance the intermediate stages most effectively; it will be noticed that these circuits 

are tuned by variomcters, rather that condensers, to give stronger signals. 
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SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but 
please observe these rules: 

Furnish sufficient information, and draw a careful diagram when needed, to explain your meaning; use 
only one side of the paper. List each question. 

Those questions which are found to represent the greatest general interest will be published here, to the 
extent that spare permits. At least five weeks must elapse between the receipt of a question and the 
appearance of its answer here. 

Inquiries can be answered by mail only when accompanied by 25 cents (stamps) for each separate question. 
Other inquiries should be marked "For Publication," to avoid misunderstanding. 
Replies, magazines, etc., cannot be sent C. O. D. 

NORTHERN ELECTRIC "R -50" 
RECEIVER 

(102) Mr. R. Stark, Port Arthur, Ont., Can. 
(Q.l) If available, please show the schematic 

circuit, and any additional material you may have 
available, on the "Model R -50" receiver. This 
was a product of the Northern Electric Company 
of Canada hurt, since as the receiver is now obso- 
lete, it is difficult to obtain any data regarding 
its circuit. This set uses three of the little type 
"215A" peanut tubes (known also as "N" tubes) 
for R.F. amplification and detection; the two audio 
tubes are type "ÚN235." The last two (. \.F.) 
filaments are wired in parallel, but the detector 
and the two R.P. tube filaments are connected in 
series; a 6 -volt "A" supply being used. The tubes 
for the R.F. windings are 3 in. in diameter and 
3 in. long, wound with No. 22 enameled wire. The 
tuning condensers CI, C2 and C3 have a capacity 
of approximately .0005 -mf., each. 

Please state where the coils are tapped, and the 
values of the remaining units. 

(Al.) . R.F. Coil LI has a total of 63 turns, 
tapped 10th and 15th turns; L2 and 1.3. 67 turns, 
tapped at the center for the plate connection, and 
half -way between the center and one end, connect- 
ing either to C4 or C5, for the "11+" lead. Con- 
densers C4 and CS are the usual small neutraliz- 
ing condensers, having a maximum capacity of 
about 35 to 50 mmf. Resistor R4 may have a 
resistance of about 30 ohms. Although not shown 
in the diagram, the "P, +90" lead to the audio tubes 
is by-passed by a 1 -mf. condenser; this value may be 
used also as the "II" by -pass condenser C10 across 
the "1145" and "A -" posts. Coils LI, L2 and 
L3 must be in non -inductive relation. 

(Ily an odd coincidence, a letter from Mr. W. 
Ifarv-ey Wright, Marion, Ind., has come to the 
attention of this desk, in which substantially the 
sane circuit is recommended to Remo -CRAFT readers 
for experimental consideration. However, his di- 
rections call for 60 turns of wire on the R.P. coils - 
though the total number of turns will depend upon 
the capacity of the tuning condensers- tapped at 

20 and 40 turns. The antenna coil, it is sug- 
gested, is to be tapped at the 6th and 10th turns; 
but this will vary with the selectivity desired. 
Mr. Wright is using type '01A tubes. up to the 
output stage, which has push pull '7I A's.) 

(Q.2) blow can this set be prevented from 
motorbu>ating? 

(:\.2) If batteries are used for the "R" supply, 
it is probable they are too low and should be re- 
placed. If an eliminator is supplying plate current, 
it is not large enough for the job, and lacks filter- 
ing capacity. Increasing the values of the output 
by -pass condensers should enable the circuit to 
operate without motorluiating. Especially, try in- 
creasing the "11 +" detector by -pass capacity to 
2, or even 4 mf.; in the diagram, this is con- 
denser C10, connected to post P. Try another 
ground connection; and try other grid leaks for 
R2 or 123. 

HEAD- 
PHONES 

COND. AND 
VAR. GRID 

LEAK 

L (HONEYCOMB 

-ROTOR 
COIL) 

30-OHM RHEO.---- 

"B--'A= 'A+" -B+'DET. 

(Fig. '1. I03.!) For long-wave practice and ex 
periment you may ase this but keep off the 
broadcast band with this "mdodync" circuit. 

W.3) How is a phonograph pick -up to be con. 
nected into circuit; and would it be possible to use 
a screen -grid tube in place of one of the "N" 
tubes? 

`C4 ,005-MF. 

L2 
( 6 

C 

L 

.00025-MF- 003-MF. RE PRODUCER-Th 

DET 
'`7 'N' C10 /T 0x235 T2 Dx235 

i r 

1 
-CIO WE` 

ANT 

_0 5 MF 

GNP. 

'/10-TO 
%4 MEG 
VOLUME 
CONTROL 

3 MEGS, 

SL-RED RED 

R4 
5w. 

Á "CV' 
45V 90V. 4Y ¿V 155,9 

(Fig. Q.102) The Northern Electric "R -50" circuit, tehirh is very similar to the If'. E. "Betts" 
and the "Everyman Four." This circuit is excellently adapted to sise screen -grid instead of "\ " 
tubes; the neutralizing condensers C4 and CS would be then eliminated. f1'e shall be glad to 

hear from experimenters who have tried this. 

(Fig. Q -103 //) Left, the series "reversing 
field" of an A.C. meter: right, the fixed field 

of a D.C. meter. 

(A.3) A phonograph pick -up may be connected 
to the grid and filament posts of the detector tube 
C3, and switch may be used to control this con- 
nection. 

This circuit is a "neutrodyne," and consequently 
redesigning would be necessary in order to adapt 
it to screen -grid tubes. Also, the increase of am- 
plification would necessitate re- location of the com- 
ponents, to prevent feed-back effects. .1t any rate, 
condensers C4 and C5 would not be needed; and 
the new dry -cell type screen -grid tubes ('32s) should 
be used if the filaments are to remain series - 
connected. 

LONG -WAVE RECEIVER 
(103) Mr. T. T. ('nrling, Ft. Wayne, Ind. 

(Q.1) How may a simple one-tube receiver be 
made, for picking up long -wave code station trans- 
missions to obtain code practice? 

(A.1) The schematic circuit of an easily -built 
set, the DeForest "Ultra -Auction," is shown in 
Fig. 0.103A. Although a tuning condenser C of 
.0005 -mf. capacity may be used, it is recommended 
that this part have a capacity of about .001 -mf.; 
which value may be obtained by ganging two .0005 - 

mf. units. The larger capacity will make it easier 
to tune in a greater number of stations with a 
lesser number of coils. Any type of tube may be 
used at \ -1. Honeycomb coils niay be purchased, 
or home -made coils scramble- wound, with No. 30 
enameled S.C.C. wire. on a form an inch wide 
and about two inches in diameter, to the following 
number of turns: (25, 80 -350 meters; 35, 175 -550) 
50, 200 -750 meters; 75330-1030; 100, 450 -1460; 
150, 660 -2200; 200, 1300.4000; 250, 1550 -4800; 
300, 2050-6300; 500, 3,000- 8,500; 600, 4,000- 
12.000; 750, 5,000- 15,000; 1,000, 6,200- 19,000; 
1.250, 7,000 -21,000; 1,500, 8.200- 25,000, meters. 
The two smallest coils are listed merely for com- 
pleteness; the ranges are roughly those covered with 
a .001 -mf. condenser, Sonic forms of mounting 
must he arranged so that the coils may be con - 
veniently interchanged. The coils should be rigidly 
supported; so that the turns cannot move, even 
slightly, when the coils are interchanged. 

(Q.2) How does an A.C. meter work? Why 
does it indicate, steadily, on A.C.; whets the needle 
of an ordinary D.C. meter on this supply will 
flutter? 

(.\.2) The D.C. meter when measuring D.C. 
may be represented as shorn at the right in Fig. 
0- 103 -11; where a moving coil, carrying the cur- 
rent to be measured, produces a field which reacts 

(Continued at page 443) 
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Short -Wave Stations of the World 
Kilo- 

Sinters cycle. 
4.9: -5.35 G0,0lU- 56.000 -Am steur Telephony and Tele- 

vision. 
5.83 51,400- W2XBC, New Brunswick. N. J. 
7.32 41,00(1- W8X1, East Pittsburgh, Pennes 
8.57 35.11110- W2XCU. Ampere, N. J. 
'.67 34,600- W2XBC. New Brunswick, N. J. 

9.68 31.000 -W8X I, Pittsburgh, l'a. 
9.96 30,105- ....Golio A I, Sardinia. Telephone to 

Ronce. 
16.51 29,190- PK313. Souraba a, Jeta, Wed. and Sat.. 

U -7:50 a. ill. 
11.55 25.9G0 -G58W, Chelmsford. England Esperlmental. 
11.67 25.7110- W2XBC, New Brunswick, N. J. 
12.48 24.000 -W6AQ, San Mateo. Calif. 

(Several experimental stations are authorised 
tu operate un non- exrluslve waves of a series, 
both above this and down to 4 meters.) 

13.04 23,000-W2XAW, Schenectady. N. Y. 
13.92 21.540 -W8X K l'Itt-burgh, l'a. 
13.97 21,460. -W2XAL, New York. 
14.01 21,400 -WLO, Lan retire, N. J., transatlantic phono. 
14.06 21,320 -DIV. Nauen. Germany. 
14.15 21.130 -L8N. Monte Grande. Argentina. 

-W2X AO. New Brunswick, N. .1. 

14.50 20,680 -LSN. Mente Grande, Argentina. after l0:30 
p. nt. Telephony with Europe. 

-FMS. Tonatase. Madagascar. 
-PMB. Itandoeng. Java. 
-F S R. 1':111 s -Sal gun Vh,nlr. 

14.62 20,500 -W9XF, Chicago, Ill. (WENR). 
14.89 20,111)- D G W. Nauru, Germany. 'rests to a. 111. 

3 p. ni. 
15.03 19,950 -i8G. Monte Grande. Argentina. From a 

a.m. to 1 p.m. Telephony to Paris and 
Nauen (Berlin). 

-DIH. Nauen, Germany. 
J5.07 19.9116- \lonte Grande. Argentina. 8-10 a.m. 
13.10 19.850 -WMI, Deal. N. J. 

-SPU. Rio de Janeiro, Brasil. 
15.12 19.830- - FTC/. St. A ssl se, Flattte. 
15.40 19.460-F2U, Tamatave. Madagascar. 
15.45 19.400 -FRO. FRE. St. .\sise, France. 
15.50 19,350- Nancy. France. 4 to 5 p.m. 

-VK2ME, Sydney. Australia. 
15.55 19.3111) -FTM, St. Assise, France. 11) a.m. to noon. 
13.60 19.220 -WNC. Deal. N. J. 
15.94 18,820 -PLE. ltandoeng, Java. 5.411-6:10 a.m. and 

Onus 2:40 a 
IA 

Tues. and Fri. ; S :10 -10:40 
a e.1 Tries. Also telephony. 

S:denn, Indio-China. 
18,10 18,620 -0B1. Itodmin, England. Telephony with 

llontnal. 
10.11 18.610 -GBU, Rugby, England. 
11,.30 18, 160 -PCK. Kootwtik, Rolland Dally from 1 

to 6.30 a.m. 
16.35 15.350 -WND. Deal Beach, N. J. Transatlantic 

telephony. 
16. 38 1S.31Ú wß. 

York. General anPoato i ce. 
Telephony 

London. 
-FZS. Saigon, indu - China, 1 to 3 RIO. 

Sunday's. 
1.:.41 18.210- -FRO. FRE, Ste. Assist., France. 
1.;.511 I8.170 

phony lY to m Tel England. Canadian Material 
Co. 

lr 54 18.1311 -GBW, Rugby, England. 
16.57 18,1211 -G BK. Rugby England. 
16.011 :81150 -KQJ. Butinas. Calif. 
10.70 17.950 FZU. Tautat ace, lladagasrar. 
16.80 17.850 -PL F. Itandoeng. Java ( "Radio Malabar"). 

-W2X A0. New Bnutswik. N. .1. 

16.82 17.8:10 -PCV. KootwiJk, Holland. 3 to 9 am. 
11..87 17 .780--W81( K. Pittsburgh. Pa. 
16.911 ]7750 - NSIPI. Bangkok. Slant. 7 -9:30 a.m., 1 -3 

p.m. Sundays. 
Itejestic." 17.10 17.3.511 -G21V. S.S. "Majestic." 

G2G N. "Olympic.' 
17.34 17.300 -W2XK, Schenectady. N. Y. Tues.. Thurs., 

Sat. 12 to 5 p.m. General Electric Co. 
-- W8XL, Day tun. Ohio. 
-W 6X N. Oakland. Calif. 
-W6AJ. Oakland. Calif. 
-W7XA, Portlad. Ore. 
-W7XC. Seattle. Wash. 
-W2XCU, Ampere. N. J. 
-W9 XL, Anoka, lllnn., and other eaperi- 

tnt:.l slat ions. 
1752 

2 
17.110-W00. Beal. N. J. Transatlantic plume. 

-W2XD0. /Mean Clamc. N. .1. A. T. . T. Co. 

18.10 16.520 -G2AA, shin 
fey. Australia. Phone to England 18.47 16.301 

18.40 10.360 KuotromJk, Holland. Works with 
Bandoeng from 7 a.m. Netherland Stele 
Telegraphs. 

-WLO. Lawrence, N. J. 
ls. -II 16.100- -FRE. Sal eon. lull..- China. 
I S. s, 16,150 -GBX. Ruatir. England. 
18.80 15.9511 -PLG. Itandoeng. Java. Afternoons. 
19.50 15.375 -F8BZ. French phone to GRIN. 

1 -3 p. nn. relaying ACIIY. 
19.50 15.340- W2XAD, Schenectady N. Y. Broadcasts 
19.1 :11 15.:;nÚ -OX Y. I. light. Uenwxrk. Expert menl..l. 
19.611 15.280 -W2XE. Jamaica. N. Y. 
19.02 15.250- W2XAL. New York. N. Y. 
19.72 15.210 -W8XK IF DE A ) Flo sburgh l'a. Tun.. 

Thu.. Sat., Sun.. R .un. to noun. 
19 R3 15.120 ....Vic loin City ((bane]. 
10.99 15,00- CM6XJ. Central Tulnu,u, Cuba. 

-LSI. Monte Grande. Argentina. 
0 1 I P9n --V K6AG. Perth, Aril rafla. 

it. 511 11.02o -- W M I. D1at. N. .5. 

- XDA. Mexico City. 2'30 -3 tt.nl. 
20.70 14,480 -W8X K. East Pllt sburgh, Pa. 

-GBW. Rugby. England. 
-WNC. Oral, N. J. 

20.50 14.420 -VPD. Suva. Flit )elands. 
20.90 14.340 -G2N M. Sunning- un- Thauu., England. Sun- 

day s 1:30 -:t P. M. 
20.97 -2_1.26 14,300 -14.10n -- Amateur Telephony. 
nl. lilt 71.280- .... "itadln -Il anw." 11.11a1 . Slorla cm 

11.50 13.940 -,... Bucharest, Roumania, 2 -5 mot. Wed.. 
Sat. 

21.59 13.1490 -....Mombasa. East .frira. 
22.20 13.500 - .... Vienna. Austria. 
22.38 13,400- WIN0.on Beal Beach, N. J. Transatlantic 

22.50 13,325- (121V. S. S. "Majestic." 
-- -G2GN, S.S. "Olympic." 

23.00 13,043 -06E. La Punta. Peru. Time Signals 2 p.m. 
. 'itadio -Il anw,' Rabat, Morino), 8 -9 

a.m. Tues., Thurs.. Sat. 

All Schedules Eastern Standard 
Time: Add S Hours for Greenwich 

Mean Time. 

Kilo - 
Dieters cycles 
23.35 12.850 -W2X0, Schenectady. N. Y. Antipodal 

program 9 nut. Mot. to 3 a.m. Tues.: 
noon to 5 p.ill. on Tues., Thurs. and Sat. 
General Electric Co. 

-W6XN, Oakland, Calif. 
-W2XCU, Ampere, N. J. 

W9XD0, 
Anoka, 

Gate, 
other coped- 

m- ental 
e ayka, 

relay broadic, 
Canada. L'!Rn -CIA, Unuuwondrllle, Canada. 

24.41 4.2,2$6 -GBU. Rugby England. 
24.46 12.230 -FIN. Ste. .Assise IParisI France. Works 

Buenos Aires, Indo -China and Java. On 
9 cut. to 1 p.m., and other hours. 

-KIXR, Manila. P. I. 
-CBS. Rugby, England. 

24.03 12,280 Airplane. 
24.08 12,150 -GBS, Rugby. England. Transatlantic Phone 

to Deal. N. J. (New York n. 

-FQO. FQE, Ste. Assise, France. 
24.89 12.045 -NAA. Arlington, Va. Time signals. 8:96- 

9 tt.. 9:55 -10 putt. 
24.98 12.000 

-YG, 
FZ Saigon. Indo- China. Time Signals, 

:Ú5 p.m. 
Oporto, Portugal. 

25.10 11.945-K KR, Imli nae, Calif. 
25.94 11,880-W8XK tKLK.! Pittsburgh, Pa. Tue... 

Thu., Sat.. Sun., noon to 5 p.m., and Sat. 
night Arrt it Programs, Teats lslon Mon. 
and Fri. 2:30 p.m.. GU Iinea. 1200 r. p. m. 

-W9XF, Chicago (WENR). 
-- W2XAL, New York (WRNY). 

25.34 11.840 -W2XE, Janalca, New York (WABC). 
:5.36 11.826 -KIXR, manila. P. 1.. 5-' p.m.. ., 11:15 a tn.- 

12:15 p.m.. 2 -4 a.m -. and (except Mond .» 
a.nt, 

. C.lrutta, India. 
25.40 11S1Ú -13R0, Prato wlrraldo Monte). Italy. 

(NOTE: This list is tom pi led Irons many sources, 
all of which are not in agreement, and which show 
greater or less discrepancies; in view of the fact that 
most schedules and many wavelengths are still in an 
experimental stage; that daylight time introduces eon - 
fusion and that wavelengths are calculated differently 
in many schedules. In addition to this. one experi- 
mental station may operate on any of several wave- 
lengths which are assigned to a group of stations In 
common. We shall be glad to receive later and more 
accurate information from broadcasters and other trans- 
mitting organizations. and from listeners who have 
authentic information as to calls. exact wavelengths and 
schedules. We cannot undertake to answer readers who 
inquire as to the ident ity of unknown stations heard, 
as that is a matter of guesswork: in addition to this. 
the harmonics of many local langwave stations can be 
heard in a short -wave receiver.- EDITOR.) 

11.12 11.800 --U0 R2, Vienna. Au -nia. Tues., 9.Il a. sel.: 

W0.1.. 5 -7 p.m.: Thurs.. 
21.1 11.7:11 -G58W, Chelindord. England 7 :50 -8:311 a.m. 

and 2-7 i.. un. except Saturdays and Sundays 
60 11.000 CIRX, Winnipeg. Canada. 

25.68 11,670-K10, Eahuhu, Hawaii. 
20.00 ]1,5:10 -CG A, Drummondville. Canada. 
20.10 11.4911-G B K. Rugby. England, 
20.211 11,410 -KIXR, 3l:udla, P. I. 11:15 -12:15 P. m.. 

2 -4 a.m., 5 -10 ctn. 
11.1:1.1 --DUC. Naito, Germany. 

2...00 11.280 --1131:4K, Brussels. Belgium. 
26.70 11.230- -WSBN, SS. "Leviathan" and A. T. & 

T. telephone connection. 
--IBDK. Sc .)Bra." Man oral's v rht. 

27.319 10.9s0 - ZLW, Wellington. N. 'Z. 'rest. 3 -t a.m. 
10.8110 68X, Rugby. England. 

3s. nu lit, 71 n- CT IBO, 1.1shon, Portugal. 
Casablanca. Martmeo. 

28.20 10.630 -PLR, Ihonineng. Hp a. Works with Hol- 
land and l'rallre weekdays front 7 a.m.: 

times after 9:30. 
28. I I 10.110 -WLO. Lawrence. N. J. 
25.50 10.510- -RDRL, Leningrad. t'.S.S.R. I1W.slal 

-V K2 M E, Sydney, Ausnmlin. 1 -7 a.m. 
x11 141111- PCK, Knonvijk, liolland. 

25.x6 10.390 -GEM, Rugby, England. 
28 .,. 10.310 -LSX. Sheering Aires. Argent Ina. 'resting, 

8 -111 p.m. Transradlo International. San 
Start in 329, Buenos Urea. 

201111 19,:1411 -....l'arts, France. 1:311 -5 pro. daily; 9 
Sunda) s. 

-5.5it 10.1011 - 82P1. Bangkok. Slam. Sum., Tues., Fri., 
S -tl p. tn. 

29 98 10.000- CM2LA, Havana. Cuba. 
Belgrade. .lunnsl:rt ta. Monday 3 -1 p.m. 

15 9.910 -G BU. :Rugby. England. 
9.9:111 -W2XU. Long Island City, New York. 

Posen. Poland. 
30 30 9.8911 -¿S N. Rnrno. :!res. phone to Em ope. 
::0.50 11,830 -NRH. Ileredi, C1:.ta Men. 5 -0 and 10- 

11 P.ui. Amanda Ce,edes Marin, .Apar- 
t ado 40. 

811 64 9.79n -GBW, Rugby. England. 
30.75 0.7511- ....Agen, Fray. Tuns. and Fri., 3 to 

4:15 p.m. 
-WNC, Deal. N. .1. 

31.10 0.640 -710. Natrohl. Kenya. Anisa. 11 on a.m. 
to 2 p. e.1. IG9ay. I;SSW. 19101141o4 , frr- 
yuently from 2 to 3 P.m. - \tonte Grande. Argentina, works Nauen 
Irregularly after 10::30 p.m. 

::1.23 9.000 -LGN, Bergen, Norway. 
::126 9,590 PCI, Hltt 'rant IElmllawen 11n11and Wed, 

1 -9 p.m. : Thu. 7 -9. 11 -12 p.nt.; Fri. 7-9 
p.nt., 1 -4 .111. Sat. 1 -7 a.m., N. V. 
Phlll ras Radin. 

-KIXR, Manila. P. T. 
31.20 9.580- W3XAU. By berry. Pa.. relay's WCAU da11y. 

-VPD. Suva, FIJI Islands. 

Milo- 
Meters cycles 
31.31 0.7.79 -W i XAZ, Springtin Id. Mas -. IW'IIZ). 
31.36 0.5aa1 -.... hunt gsn ust erllausen, Germany. 10 VI 

I1 a.m., 11:36 a.m. to 2:30 p.m., and 3 to 
7:30 or 8:30 p.m. Relaya Berlin. 

-NAA, Arlington, Va. 
-KIXR, Manila. P. 1. 
-ZL2X X, Wellington, New Z 

a1oitl. lion., 31.48 9.530-- W2XAF, Schenectady, New York. 
Tues., Thurs. and Sat. nights. relays WGY 

:30 -l1 p.m.. daily. General Electric l'o. 
-W9XA. Denser, Colorado. Relays !LOA. 

A Itingfors, Finland. 
31.56 0,5110-- OZ7RL, Copenhagen. Denmark. Around 

p.m. -If K3M E. Melbourne, .%Uitralla. 
31.60 9.490 -OXY, Lyngby, Denmark. 1 p.m. 
31.:0 9,4011' -....Radio flub of But nos Aires. .ArgentGm. 
31.80 0.130 -....Posen, Poland Tues. 1:15.4:45 p.m.; 

Thu. 1:30 -8 
32.00 9.3:5- EH90C. Berne. Switzerland. 3.5:30 p.m. 

-OZ7MK, Copenhagen. Denmark. Irregular 
after p.m. 

-3UZ. Melbourne, Australia. 
32.06 9,356 -CM2M K. Havana, Yuba. 
32.13 9.330 -CGA, Drummondville, Canada. 
12.40 9.250 -G BK, Itobdn, England. 
3í5U 9,230 -FL, Paria. Entire (Eiffel Tower) Time 
... signals 4:50 0, :1n1 4:510 0. e.1. 

-VK2BL, Sydney, Australia. 
32.59 9,206 -G88, Rugby. England. Transatlantic phone. 
.12.811 9.110-SU 8, )':dru. Egypt. 
33.26 9.010 -1688. Rugby, England. 
33.81 8,812 -NPO, Cavite (Manila) Philippine Islands. 

Time signals 9 :55-10 p.m. 
34.00 8.829- VK2UZ, Sy Ivry, Aug ralla, 
51.5U 8.,90 - W2XAC. Schenectady. New York. 

H K F. Bogota. Colombia. 
86.68 8,650- W2XCU, Ampere, N. J.; -W9XL, Chicago. 

-W3X E. hall insure. Md. 12:15 -1:15 pun.. 
10:15 -11:15 p.m. 

--W2XA V. Long Island City, N. Y. 
-W8XAG, Dayton, Ohio. 
-W6XN, Oakland. 
-W4XG, Miami, Fla. 
-And other experimental stations. 

84.74 8,630 -WOO, Deal. N. J. 
-W2XDO, ()reran Gale, N. J. 

- out 5.5:11 8815. Ehabarucsk. Siberia. 7:30 a.m. 
85.02 8,500- -G26N. SS. "lily mole." 

-621V, SS. "Majestir." 
3154 8Á40 -G2AA, shore - to -ship phone. 
35.48 8.4.01E -WSBN, SS. 'Leviathan." 
86.00 8,336 --3K AA, Leningrad. Russia. 2 -6 a.m., Mon., 

Tues., Thun., Fri. 
M. 74 8,101)- Mombasa, East Africa. 
37.02 8.100 -EATH, Vic non. Austria. Mon. and Thora. 

5:90 to 7 p.m. 
-11 AA, D,ky, Japan. Tests 5-8 a.m. 
-- HS4PJ, Itangkok, Shun. Sunday 8 -10 a.m. 

87.36 8,030 -NAA, Arlington. Ya. Time signals 8:55 -9 
a. in.. 9:55 -10 p.tn. 

3 /.93 8.015- Airplanes. 
:27.11 7,9s0 - V K2M E. Sydney', An.tralla. 
17.80 7.930 -DOA. Isoberllz, Germany. I to 3 p.m. 

Reirhlw'lzentr :land. Berlin. 
88.00 7.890 -VPD, Sma. Fiji Islands. 
38. - n- PD V, Koaw Irk. Holland. after 9 a.m. 
(:8.00 7.7:0 -FTF, Sie. .t -sise. France. 

-PCK, Knonvlik. Holland 9 a.nl. to : p.nL 
39.15 7.600-FTL, Ste. Assize. 
3:6111 -.111111- ....IB,Jmi..h:6 Ecuador. 
:9.70 3511- .....S. "Bremen... 

-HKF, Bogota, Columbia, 5-1 P.m.. 11 Cm.- 

40.un 7.5011.- 
1 :I.mita.lio 

-Ton raine France. 
41).20 7,460 -Y R. Lyons, France. Daily except Sun.. 

16:30 tu I :30 a mi. 
40.50 7,410- ....F.bersw :vide, Germany. Mo., Thu. 1- 

41.00 7.310-.... Paris. France ( "Radio Vitus ") Teats. 
Moscow, I SS It. 7 -7:45 8.111. 

41.46 7.2311 -DOA. ILMbrrit z, G.erinuny. 
41.50 7.220 -H B90. Zurl,l,. Srs it zrrlaml. 1st awl .rit 

Sundays at - a lido. . 2 .u. - 41.70 7,190VK6AG, Perth, West Australia. Between n and In a 

-- EAR58. Canary 
n. 

l -lands (Sraltt). 'rr.t log 
'1311 14111. 

42.12 7,120- 027RL. Copenhagen. Denmark. Irregular. 
Around 7 p.m. 

42.510 7.00.0 I.I,koc Islands Own h of Siberian. 
42 70 7.021i EA R I25. Sladrid. Spin. 117 V.m. 
42.80 :.000- re K R. Constant In. .Aleerla. 
4::.110 6.980- EAR 174 Madrid. Spain. Tues. and Sat., 

i to 7 p.m.. Fri. 7 In S 

- - CT IAA. Santos. Portugal. Friday. 4 -5 p.m. 
43..0 69011 IMA, Romer. Itay, Sun.. noon to 230 P.M. 
43.60 6,x:1 -- FSM C. Ca s:lbhmea, Mn'nssnb. Sun.. Tue... 

Wed.. Sul. 
-DIA FF. lien. Germany. Sundays 

Ti r 4o.01'1'. 
-lys. 

Friday.. awn _ p. o,.; 
'In in 4.0 p.m. 

44.40 6.720 -W ND. 
P 

o N. J. 
49.60 6,7I0- a l. h Guiana. Well 

and Sun.. , to ]0:15. 
45.0 0.051 -. . Germany. 
45.25 6.5 -WOBN. N. Jviat hen." 
90. n. 6.515 -W. Deal, N. J. 

-W4X G, Ulaml, Fla. 
40.70 0.425 -W2XCU, \mt N. J.: W9XL. A1 

and others. 
47.00 6,380- CT3AG, Funchal, Madeira Island. Feb. 

- H C113 R. Oulu. Ecuador. 8 -11 p.m. 
4:.35 5.. ̂ .a1- W IOXZ. Airplane Television. 

-VE9AP, Druunnondr )lie, Canada. - I'a sablanca, M..rorro. 
4s 110 1. 2-at Itadin- Mana." Rachat. Morocco. 
aá.30 0.201 H KC. lingo a, Colombia. 9:45 -11 ::nt 1).m 
Is 02 't. 17 n --H RB. Tegucigalpa. Honduras. 2 -12 p . 

Mun.. Wed.. Fri.. Sat. Inn. S. W. rli,b 
prrc r:p n. Sat. 11 :10 -12 p.m 

45.74 1:,15', -- W9XAL, Chicago. Ill. (WMAC) and Air- 
planes. 
VE9CL, Winnipeg. Canada. 

4s. s3 ,: I re KIXR. Manila. P. 1. 3 -4:30. 5-9 or I0 

'( 

-3 m. Sundays. 
-wax K. a. 

Ea-t Vin shurgh. Pa. To., Thu., 
Sat.. Sun.. 5 p.m. to midnight. 
(Copt inllr,J on Page 440) 
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WHY NOT GRASP SUCCESS? 

Study radio in your 
spare time at home 

RCA Insti - 
tute students 
get first -hand 
knowledge 
and training ... and get 
it complete. 

RCA INSTITUTES. Inc. 
Dept. NP -1 
76 Varick St., New York. N. Y. 

Gentlemen: Please send me your big 
FREE 40-page book which tells about 
the many opportunities in Radio and 
about your famous laboratory method 
of radio instruction at home. 

Name 

Address 

Occupation 

Mail this 
coupon 
Now .. . 
start on the 
road to sue- 
tress in radio 
T O ID _f 

ARE you satisfied with the position you now hold? Do you feel 
that you're worth more money? Are you pleased with your- 

self, your work, your associates ... and your future? What does 
next year hold for you... and the year after that? 
Are you content to merely plod along through the best years of 
your life ... or do you want to get into far pleasanter work... 
meet more interesting people ... and hold a well paid position? 

The ambitious man ties his future to an industry that's develop- 
ing rapidly ... that's going up and up! Your life lies before you 
. .. will it be a losing game or a profitable adventure ?... Will 
you GROW with a GROWING BUSINESS or will you waste 
your life and opportunities in an industry that is already fight- 
ing a losing battle? 
If you are looking for a REAL opportunity ... if you want to 
make the most of your life . .. to grasp the success that should 
be yours, then we say to you, "Study Radio." 
Everyone knows that Radio is the fastest growing industry in 
the world today ... countless opportunities are waiting for men 
who have the training and ability to grasp them. Where have 
you heard of any business that has developed as fast as this? 
Radio needs trained men and needs them NOW! Think of the 
future Radio offers you! 

You can easily obtain the training you need under the direction 
of RCA Institutes, a division of Radio Corporation of America, 
which thoroughly trains men in every branch of radio and also 
assists them in obtaining employment. You learn radio by actual 
experience on the very latest types of radio equipment. You 
study under the direction of nationally known experts. You can 
learn all about radio servicing and selling, ship operating, shore 
station operating, radio telephony and telegraphy, and airplane 
radio equipment ... also instruction in sound motion picture 
installation, maintenance and repair! 

Study at Home in Your Spare Time 
The RCA Institutes complete Home Laboratory Training 
Course givesyou all you need to know about radio. The lessons 
are of absorbing interest ... easy to learn. You rapidly progress, 
step by step ... and you receive absolutely free the complete RCA 
Institutes Laboratory Equipment, a modern outlay of apparatus 
furnished to every student...enabling you to easily solve radio 
problems. This is the way for you to acquire, in your spare time, 
the commercial knowledge and ability that command good pay. 

Home Training Course 
By America's oldest and foremost 

Radio training organization 
This home training course and free laboratory equipment are 
backed by more than 20 years' experience. A signed agreement 
by RCA Institutes assures you of absolute satisfaction . . . 

furthermore, if after taking this course you are not satisfied 
in every way, your money will promptly be returned to you 

Read this free book 
Everything you want to know about Radio... Describes in detail 
the home training that has placed thousands of men in good 
paying positions. Forty fascinating pages of pictures and text 
all about radio. 



January, 1931 RADIO -CRAFT 423 

READ HOR' YOU CAN DU IT 
Study radio in the finest 
equipped schools in America. 
In order to make it easy for you to study radio, RCA Institutes 
has opened six completely equipped schools throughout the 
country ... at New York, Chicago, Boston, Baltimore, 
Philadelphia and Newark, N. J. Each of these six schools has 
the very last word in radio equipment. They all offer exactly 
the same training in day or evening classes ... you study 
under the personal direction of RCA experts. In this way you 
learn at the very heart of radio itself, because you study under 
the direction of RCA ... the great corporation that sets the 
standards for the entire radio industry. The very progress of 
radio is measured by the achievements of the famous engineers 
in the great research laboratories of the Radio Corporation 
of America. 

Only training course 

sponsored by Radio Corporation of America 

Graduates of these schools are thoroughly posted in all the 
very latest develop- 
ments, the newest in- 
ventions and greatest 
discoveries in radio, 
because they study in 
the finest equipped 
schools in America. 

BOARD OF MANAGERS OF 

RCA INSTITUTES, Inc. 

The nature of their men are known th gh- 
out the world as the greatest n nes in radio. 
Theiresperieueewill guideyou inyour training 

Chairmen of the Board 
LEVER AL JAMES G. Il.tltlMOND 

Chairman of the Board 
Radio Corporation of:4ncrira 

President 
RUDOLPH L. DUNCAN 

vice- President 
F. H. BRISTOW 

WILLIAM BROWN 
Vice-President and General Coon.el 

Radio Corporation of Ameriea 

W. A. WINTERBWITOM 
Vice- President 

RCA Communication., lice. 

CHARLES J. PANNII L 
\ice. President 

Radiomarine Corporation of America 

GEORGE S. DE SOUSA 
Treasurer, Radio Corporation of America 

E. A. NICHOLAS 
President, E. A. NICHOLAS, Inc. 

A. E. REOCII 
Vice- President, RCA Pbotoph.me, Inc. 

CHARLES HORN 
cal Engineer 

National Broadcasting Company 

You get commer- 
cial training that 
prepares yon for 
success in radio. 

That's what RCA Institutes does for you ... that's the kind 
of training you want . . . the practical, thorough knowledge 
that you need for success in radio. 

Opportunities for Trained Men 

Graduates frequently obtain positions shortly after graduation. 
Every graduate receives the thorough training that gives him 

the knowledge and the confidence to hold a good paying position. 

Come in today ... See for yourself! 

Step into the nearest school and then you 
will know why it is that thousands of men 
have acquired the training that has enabled 
them to occupy well paid positions in radio. 
Meet the instructors, talk to the students, 
examine the equipment ... convince your- 
self ... See what radio can offer you, and 
what RCA Institutes can DO for you. We 
will be glad to meet you ... glad to explain 
everything ... to show you everything .. . 

without the slightest obligation on your part! 
Come in today and get a copy of our free 
book, or send for it by mail. See what our 

course has done for others and what it can 

do for you! 

Send this coupon Io the sci most 1. nhI 4 nient for f ou Io nitend. 1 

RCA INSTITUTES, 
A diriaion of Radio Corporation of America 

RCA Institutes), Inc., operate. resident aeb..ols, giv 
ing day and e :rag clamer n.structi.nn in the 
following cities. Mail the coupon to or cati at the 
institute most convenient to you. 

222 North Bank Drive, Chicago 

Verick Street, New York 

899 Boylston Street, Boston 

1211 Chestnut Street, Philadelphia 

560 Broad Street, Newark, N. J. 

1215 N. Charles Street, Baltimore 1 

RCA INSTITUTES. Inc. 
Dept. NP -1 

)'lease send me catalog describing 
our resident school (classroom) 

instruction. 

INC. 

Name 

Address 

t )ceupation. 
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The Best Short Wave Reception Unit 

PI LO? dei:lOuip 
(A. C. OR D. C. SHORT WAVE KIT -14 TO 500 METERS) 

It is not only home set builders who are buying the thousands of Super -Wasps Pilot 
is shipping every week. The fellows who relay messages all over the world for the 
sheer joy of it - the Licensed Radio Amateurs - are also adopting Super -Wasp as 
their official outfit for receiving broadcasts, talk and code. 

These experts, who developed short waves before any manufacturer knew anything 
about them, know why Super -Wasp is superior. They are convinced that the feature 
Pilot pioneered of putting a Screen Grid, T R F stage ahead of the detector gets more 
stations than their own old straight regenerative sets. They know too that in a few 
hours they can produce a neater receiver for their operator's table with the inexpen- 
sive Super -Wasp Kit than if they bought expensive separate parts and experimented 
till they worked right. 

You can tell a leader by how many followers he has. Pilot Super -Wasp's success is 
proved by its many imitators. Remember, Pilot Super -Wasp covers from 14 to 500 
meters, giving you practically all the regular broadcasting channels as well as short 
waves. And don't overlook the fact that Pilot products are known personally to more 
users throughout the world than any others and that every single Pilot product is 
made in the largest factory in the world owned and operated by a radio manufacturer. 
BATTERY SETS 
IN KIT FORM 

'29:° 
Kit K -110: The battery - 

operated Super- R'ay. 
Batteries and Tubes extra. 

A. C. SETS \ IN KIT FORM 

PILOT RADIO & TUBE CORP. 
OFFICES IN ,PRINCIPAL COUNTRIES 

OF THE WORLD pi1 \ 
PA Lowr 

j 
SUPER -WASP 
FOR LONG AND SHORT 
WAVE RADIO RECEPTION 

'34': 
Kit K-113. The A.C. Super - 
Wasp. Use your own ABC 
pack or Pilot K -111, 
specially designed for the 
Super -Wasp. Power Pack 
and Tubes extra. 

FACTORIES: LAWRENCE, MASS. 
Chicago Office San Francisco Office 

234 S. Wells Street 1278 Mission Street 
New York Office -525 Broadway 
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New Radio Devices for Shop and Home 
(Continued from page 401) 

used for determining the polarity of even 
very small voltages. 

For continuity tests, three pin ,jacks are 
provided at the lower right of the panel; 
one pair for high, and one for low resist- 
ances. The battery is protected beneath 
a metal plate. 

One of the most interesting and important 
parts of the "Model 90" is the universal 
analyzer plug, which is approxinladely the 
size of a '99 tube; making it very con- 
venient for tests on "midget" or "mauttel- 
piece" receivers, where very compact tube 
arrangements are encountered. Ily an in- 
genius snap -catch arrangement, the adap- 
ters used in analyzing become virtually a 
part of the plug itself, and will not pull 
loose on removal from a tight socket. All 
connections are brought into the set analyzer 
through the same seven -wire cable. 

A NEW ARTIFICIAL CRYSTAL 

By Dr. F. Noack (Berlin) 

ADETECTOR, of unusual sensitivity, as 
crystals go, has been fount] by a Ger- 

,uau scientist, l)r. Erich Ilabann, in cuprous 
iodide (a salt of copper-CHI in chemical 
parlance) which is pressed into a metal cup 
to form a solid substance. For a "cat - 
whisker," a metal needle is forced into con- 
tact with the iodide; and aluminum, zinc or 
lead has been found better for this purpose 
than, say, copper. 'l'he explanation is that 
a pure electric current is composed only of 
electrons; bat, where the materials of a 
substance are able to move, electrolytically, 
there are also positive ions in notion. When, 
therefore, a copper wire was placed in con- 
tact with the iodide, the detecting action was 
very sensitive; however, this fell off, and 

1{tll tnSal14aT 
DtTTERY 

at 
111II'CCIINI 
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= Iry 

Eëi 
5 

= p - 
. . . 

ts n ft ) 

vt 

,t a 

1- 

11 

9 
11 a o lau nt 

WHO 
SCALE SELECTOR 

14.150,000 OnMi 

Fig. I 

Supreme "Model 90" circuit. Ohmic values: (multipliers) 1, 1000; I3, 6000; C, 21,000; D, 

60,000; E, 210.000: F, 600.000; 31, 1500; Al, 40.5 (shunts) G, 11.1; II, 259; I, 74: I, 259; 
K, 740; L, 2220. 

In addition tu measuring screen-grid cur- 
rent and pentode current, the "Model 90" 
tests helium (non-filament) rectifier tubes, 
and measures not only resistances and ca- 
pacities, but the reactances of choke coils 
from 2 to 100 henries. It may be used as 
an output meter on any type of radio re- 
ceiver, being adaaptahle for output impe- 
dances ranging from 1000 to 35,000 ohms. 

"Model 90" weighs only six pounds and is 
only 43/4 in. x 9i'í in. x 111á in. in size. It 
is enclosed in a beautifully finished carry- 
ing case, available either in pecan or natural 
walnut finish, or covered with bight- grade 
leather- grained material. Slip hinges are 
provided for easy removal of the cover. 

A testimony to the simplicity, flexibility 
and efficiency of this instrument for the 
Service Man. is found in the fact that it 
has been adopted by the R.C.A. Institutes 
for the use of its students who are taking 
courses in radio servicing. 

it was evident that inns were aecunndating 
between the metallic topper and the iodide. 
This effect diti not result with lead, tdu- 
mimmll and zinc; but it did with uolybde- 
utunt, tungsten and platinum. 'l'he differ- 
ence is due, undoubtedly, to the atomic con- 
stitution of these metals as it affects their 
electric nature. (Reported in 7.eitschrift 
fur lechai..rhe Physik.) 

A CHECKER FOR ALL TUBES 
NOT only the better known standard 

makes of tubes, but the newest models, 
are provided for in the shop testing instru- 
ment shown in the illustration; the "Model 
D" \'an Ilorne- Flewelling tube checker. it 
has been designed to take care of pentodes, 
as well ag the single -screen -grid types, and 
the '80 double -plate or the "86t," mercury 
rectifier; and it has heater leads for Kellogg 
and other special tubes. The instrument 
is attached by screws to counter or wall, 
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RADIO TUBES 

What are 
1931 

Tubes? 
IT'S easy to identify 1931 tubes among 

the general run of tubes. Meters and 
performance rather than labels and 

claims soon separate the sheep front the 
goats. And if you would save time and 
trouble, you can safely follow these 1931 

tube specifications: 
Positive Characteristics -. doubling diam- 
eter of support wires, better bracing, 
tightened tolerances. 
Improved Tone Quality -greater rigidity 
for ntinintunt nticrophontc effects and sup- 
pression of distortion due to undesirable 
regeneration. 
Quick Background - deForest research 
into causes of hunt and crackle resulted in 
reducing noise level to one- fiftieth former 
standard. Also lower gas content due to 
special deForest exhaust units. 
Long Service Life - improved filaments, 
cathode insulators and emitters insure full 
thousand hours of peak efficiency, with 
two to three thousand hours of tapering 
efficiency. 
Greater Volume - increased mutual con- 
ductance in power tubes. yet fully inter- 
changeable with usual tubes. 
Quick Heating- averaging 10 seconds, yet 
without sacrificing life, reliability, quiet 
operation, because of patented deForest 
notched cathode insulator. 
Higher R.F. Amplification -60 instead of 
30 per stage with screen -grid tubes, to- 
gether with maximum stability. 
The foregoing 1931 radio tube features are not to be 
found in tubes produced six months ago, much less 
those a year or two old, taken from large inven- 
tories. Butt deForest research and engineering. 
rapidly translated into everyday terms by a pro- 
duction geared to demand, brings these features to 
you in your service work, in the form of fre.lt 

RADIO TUBES 
I)E FOREST RADIO CO. 

Passaic, New Jersey 
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Fig. C 
The 6'mrl1orne --Fir: -elli ng tube checker for 

shop use. 

as found most convenient, and operated by 
standard 60 -Cveke current, 110 or 11.5 volts. 

Readings, for the different tube types, 
are taken first without and then with the 
"Grid Test" button depressed; the stand- 
ard differences in plate current readings 
which may be expected (as engraved on 
the panel for reference) are: 

Tube 
Dif. 
Ma. 'Tube 

Dif. 
Ma. Tube 

1)if. 
1:1. 

'99 1.0 D'12 3.0 '11) 7.11 

'22 1.1-2.1 '40 3.0 '12 8.0 
'20 2.0 Kardon 4.0 '21i KO 
'45 2.0 'OlA 5.0 '27 9.0 
'71 2.5 'OUA au '511 7.0 

RADIO -CRAFT 

A normal tube, say the manufacturers, 
may he allowed 157o variation from the 
standard reading; any tube exceeding this 
tolerance shlnild be considered inferior. The 
sockets, reeding from left to right, are for 
'20 and 1.l -volt tubes; :i -volt battery and 
the UY '4.5 A.C. tubes; 
.5- to 7.5 -volt 1.'X 
tubes; and 2.5 -volt 
(heater- cathode) t'1 
t plies, respectively; 
the connections hill be 
seen in the diagram. 
On the '71 and the 
'45, as well as the rec- 
tifiers, readings are 
taken without press- 
ing the shunt button 
used for the others. 
The '80 tubes are 
rated at 11 and 15 
ma.; the second plate 
is tested by pressing 
the screen - grid - test 
button. 

Fig. 3 
The fundamental firers it 

of the tube checker; ex- 
ternal connections also 
permit readings of 0-20 
milliamperes, 0 -20 and 
0 -400 volts on the meter. 
scale. in case of a short. 
circuit between tube ele. 
meats, the fact Is uldi- 
catrd Tr hole t damage to 

the checker. 

January, 1931 

The front panel is of bakelite, as well as 
the case, and the contacts are cadmiuul- 
platetl. 

'l'he checker, designed by E. T. Flewelling, 
is made in the Van Horne Tube Co., of 
Franklin, t)bio. 

Sssrre Gr,d Sltoat (ind 

What's NEW in ILAl1I0? 
HOW would you like to be posted on the new things and new developments in radio, just as soon as they come out? How would you like to receive mail from the country's leading radio manufacturers, wholesale radio mail order houses and publishers in the radio industry? How would you like to have access to the most complete radio data files ever compiled, containing all the important facts in every phase of radio progress? How would you like to receive regularly, cata- logs, folders, circulars, price lists, bulletins, samples galore, etc., keeping you in close touch with the happenings in the radio industry for an entire year? This is only part of our complete service to you. 

Would you like to locate a nianufactirrer of a certain product? Would you like to know the name of a jobber near you handling some particular item you may be interested in? Let us solve these questions for you. 
No live radio dealer, fan, amateur, experimenter or professional can afford to be without our comprehensive service. Our business is the nerve center of the radio industry, reaching out everywhere, collecting data from every available source, 

maintaining the most complete service 
of its kind in the world. 
You will realize that the amount we 
spend for postage alone does not cover 
the charge for our service. The $1 
subscription fee barely pays the neces- 
sary expenses entailed in mailing. 
A subscription to our service will actu- 
ally save you many times the small 
cost of $1.00. 
If there is any additional information you may require bcfrlre 
subscribing, write for further details. 

Just Pin Dollar Bill to this form, fill in :Intl \lail 
at once! 

This Handy Practical Portfolio 

Every subscriber to our service receives a 10 by 12 -inch accordion 
portfolio made of a durable material, in which to save the valu- 
able data we send you. 

al[$I 
for 

NATIONAL RADIO TRADE DIRECTORY, 
303 Fourth Avenue, New York. 
Gentlemen. 

Enrinsed plea., find $1.110 fer une scar's subsrrlotion lo your "Rig Mall" and "Rodin" Information Sevier. It 1. umlerot,,,,I that you ore tu put my name on 
ymur tienell list In r cei se mailing.. Including catalog.,. bulletin,. pHve 111 lists, 
samples. etc. I stn also tu reetire free a 10 by 12 Inch accordion portfolio. 

SAME 

ADDRESS 

('ITT sSTATF 
RC -Jan. 1931 
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Time Element in Servicing 
kntintied fron page 392) 

start. Of course, if the trouble is caused 
by a bail tube, which can be detected by 
simple replacement, removal of the chassis 
is not necessary; but, if the trouble is smelt 

that "pulling" the chassis will be necessary, 
it might just as well he "pulled" at the 
start. In this respect, we believe it more 
advantageous to remove a chassis than to 
fumble with set analyzer plugs when the 
sockets are located in the innermost depths 
of the console cabinet. 

Of what Value is it to slake a complete 
test of receiver voltages by means of a 
set analyzer or other device with the chassis 
in place, and a subsequent test after the 
chassis has been removed? In view of the 
possible troubles which might exist -yet not "11$ 

become evident during a test of receiver 
voltages -we feel prone to suggest such a 
removal of the chassis, if the trouble is 
other than tubes. In connection with this 
procedure, Which is a change from the usual 
routine, the modern set analyzer should 
contain at system whereby one can test the 
tubes without contact with the receiver. If 
it does not, a simple arrangement oper- 
ating from the power mains should be an 
additional part of the test equipment. 

This subject of the chassis is an interest- 
ing point, and we would appreciate com- 
ments from readers. Bear in mind the 
supplementary tube -testing equipment pre - 
viously cited. 
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Service Men's Notebooks 
(Continued from page 393) 

constant, the readings may be trade with 
the sauce accuracy as at the lower fre- 
quency. Since very low potentials are en- 
countered. the condensers need not be of 
high rating. 

'l'le potentiometer R is set at its center 
point, which is the zero potential of the 
filament circuit. 'l'he lamp, as will lie seen, 
serves merely to cut down the supply of 
house current to the amount drawn he the 
tube; and it serves also as a ballast to keep 
the current flow smooth. A '12.\ type was 
selected for the tube, because of its efficiency 
at low filament voltages; it has a practically 
linear cure at this temperature, and, with 
its high thermal lag, it is hest for this pur- 
pose. Select a good tube for the ureter. 

The meter should be of a good make; the 
main considerations are a long scale, easily 
read, and reliability. The instrument used 
by the writer is calibrated in microamperes 
-fifty divisions of 20 each. This makes it 
easier to read and tends to encourage 
greater accuracy. It is not advisable to 
make a new scale at home: if you must 
have one, let an experienced draftsman make 
it. It is not indispensable, but convenient. 

The meter is calibrated by putting known 
A.C. voltages on the grid. During and 
after calibration, no part may be changed; 
this applies to the grid leak (2 or 3 meg- 
ohnrs) across the input. 

With this instrument, radio sets may be 
neutralized, and tuned circuits synchron- 
ized in the manner explained in all service 
manuals and data sheets; sensitivity at 
different frequencies may he measured, etc. 

MY PATENT 
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rimy ped- neaten offices where a 
large staff of experienced 
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specifications re pre- 

pared In my offices. 

Protect Your Ideas 
Take the First Step Today 

If you have a useful, practical, novel idea for any new article or for an improve- 

ment on an old one, you should communicate with a competent Registered 
Patent Attorney AT ONCE. Every year thousands of applications for patents 
are filed in the U. S. Patent Office. Frequently two or more applications are 
made for the same or substantially the same idea (even though the inventors 
may live in different sections of the country and be entirely unknown to one 

another). In such a case, the burden of proof rests upon the last application 
filed. Delays of even a few days in filing the application sometimes mean the 
loss of a patent. So lose no time. Get in touch with me at once by mailing 
the coupon below. 

Prompt, Careful, Efficient Service 
This large, experienced organization devotes its entire time and attention 
to patent and t trademark (%Ises. Our offices are directly' across the street 
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Clarence A. O'Brien 
Registered Patent Attorney 

Member of Bar of Supreme Court of the United States: 
Court of Appeals, District of Columbia: Supreme Court, 
District of Columbia; United States Court of Claims. 

Practice confined exclusively to Patents, Trade- 
marks, and Copyrights 
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CLARENCE A. O'BRIEN 
Registered Patent Attorney 

3509 Security Savings and Comm'1 Bank Bldg., 
Washington, D. C. - or - 

Suite 1100, Dept. K -5. Woolworth Bldg., New 
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A-n-n-o-u-n-c-i-n- 
S. Geriisback's Radio Encyclopedia 

Second Edition Completely Revised i skHE first edition of my Radio Encyclopedia- 39,100 copies -is completely sold out. The first printing of this famous First Encyclopedia of Radio ever published has been totally consumed. A new edition is now in preparation. It will be issued in January, 1931. This new edition will represent not only a complete revision of all the material in the first, but much valuable new information has been added, making the new volume about twice the size of the former. 
A vast amount of new materal has been collected and arranged. and is incorporated in the forthcoming edition. This new data covers all the momentous innovations and improvements in radio construction and technique which have developed since the first edition carne off the press. 
Seine of the new subjects are: 
Short wave sets, circuits, coils, etc, 
Receiving sets, all types; battery, A.C., D.C.: modern superheterodynes; honte recording equipment. 
Power supply systems; all types, including "B" eliminators and systems used in all types of A.C. and D.C. electric sets. 
Television. The latest development with complete descriptions of all types of apparatus and circuits. 
Sound Pictures an Public Address systems. Complete circuits and descriptions. 
Transmitting systems. Both short wave ;and broadcast. 
Testing Apparatus and Instruments. Invaluable to the radio dealer and serviceman. 
Trouble Shooting in modern radio sets, thoroughly covered by text and pictures. 

And last but not least there has been added a section of important tables, indispensable to the radio constructor, serviceman, professional, designer, and amateur; among these tables will be found: 
Complete vacuum tube charac- 

teristics. 
Tables of voltages at different 

sockets in modern sets. 
Resistors, and values employed 

in voltage dividers and how 
they are calculated. 

Coil and condenser data, show. 
ing the size of coils required 
with different condensers for 
a given wave length band. 

Voltage regulators-for fluctuat- 
ing line voltages. 

Wavelength and frequency con- 
version tables. 

Power consumption of standard 
radio sets. 

Sound absorption of different 
materials. 

Condenser replacement table. 
Wire tables. 
Radio sea table, listing all 

known receivers by makes, 
style numbers, types of sets, 
tubes used. 

Etc., etc. 

Sidney Gernsback, 
98 Park Place, 
New York City. 

1 earlier herewith 92.90. for o Holt you 
me moth:11d the completely re i ted and u .. 
beyond edition of 

S. Gernsbaek'e Radio Encyclopedia 

stamped r- onaliv 
autographed by 

a tri ,,i mild uu the ri s pv 
rlrilnI tan utter. 

1 understand that this hook cull he published i 
January. 1931. and that this sputa! over will to 

longer be mailable once the book Is Issued. 

Name 
!Toy ho Gold Stamped -Print svrtb tu 'told 1111,3., 

Address 

Cfer Stan 
RC' 131 . 

The new Radio Encyclopedia 
:I be a book of the same size 

the first edition -9 by 12 
,'acs- printed on heavy dur- 

paper. The number of 

s 

is doubled. The binding 
'I be in semi flexible red 
,eeo kerttnl, gold stamped, 

.h marbled fly- leaves, and , t will be printed in large 
adable type. 

SPECIAL. OFFER 
The price of the second edition 

of S. Gernsback's Radio Encyclo- 
pedia will be .93A8 upon publica- 
tion; but as an inducement to those 
who wish In order the hook now, 
a special pre- publication price of 
$2.9$ is being marred. 

This special offer will positively 
be withdrawn as soon as the book 
is issued in January 1931. 

The new book will be one of the biggest 
values ever offered. Thousands of the par s 
chasers of the first edition declared that they 
tool,' not sec hate such a voluminous, elabo- .drly printed book could be produced and 
.add at so low a price. The second edition will 
',present three times as much value. Money 
refunded without question if you are not 
satisfied! 

EVERY SUBSCRIBER TO THIS PRE- PUBLICATION OFFER WILL HAVE HIS 
NAME STAMPED IN GOLD ON THE 
COVER OF HIS BOOK, AND HIS COPY 
WILL ALSO BE PERSONALLY AUTO- 
GRAPHED BY THE AUTHOR. 

Use the coupon at left. Mail it now -not 
only to save money, but also to make sure 
that you get your book from the first printing, 
:chief, arils be limited. 

Operating Notes 
tt a/ f/ J,t,ftt 1y,r :;:h) 

be the red carbon resistor in the first B.F. 
stake; shorting this out of circuit will often 
increase the vuhuuc of reception but, at 
the same time, decrease the selectivity of 
the receiver. If this resistor is open, re- 
placement is the surest and safest method. 

In the '38 I)C" model, shorting the red 
resistor in the third It.F. stage may pro- 
duce a marked increase of selectivity. Also, 
connecting at 0.5 -mf. condenser front one 
side of the line to one of the lt.F. line 
chokes will greatly improve charity and 
volume. 

Be careful of the metal -braid shielding 
which encases the aerial and grid leads of 
the first ILI'. stages; a short to the shield 
here will cut off reception. 

Philco 
Some time ago, fading in a Philco "65" 

was brought to the attention of the writer; 
the symptoms were alternate normal recep- 
tion and fading, as often as every two 
minutes. Countless tubes welac tried in the 
set; receiver and pack were thoroughly 
checked for continuity and voltages, and. 
after much work, it was found that flu- 
fading was accompanied by a lessened de- 
tector plate voltage, while other readings 
showed no marked decrease. The first A.F. 
transformer was being carefully watched 
when it was noted that pressure, put acci- 
dentally on the detector by -pass condenser, 
caused a similar decrease in voltage and 
the resultant fading. This condenser, a 
l)ubilicr .0111 -iii f., is one of the type riv- 
eted together, and sibriet' had caused it 
to ausen. The remedy was replacement; 
and this accidental diseii%ery- led to clear- 
ing up several similar complaints. 

In the Philco "87" neutrudvne, there are 
used some small tubular components, which 
seen) to be condensers of a common ttpc 
but, in reality, our both resistors and cmn- 
densers (Fig. t). Tne resistance is in an 
B.F. plate circuit; the condenser is its by- 
pass. If the resistor is open, there will be 
no plate voltage un that particular stage; 
but the Service INIan who takes the unit 
for at mere condenser will be mislead. if 
the conthu,se-r is shorted, there is a decrease 
of plate voltage at the power tube, and 
none at the It. F. plate; if it is open, usc'il- 
tatiun in the circuit will occur. 

Freshman Sets and Packs 
A few years ago. there was it very large 

sale of early Freshman' fleet ric u lsaple, which 
obtained general distribution; very little in- 
formation for servicing them, however, was 
ever issued by the makers. 

For this reason, power packs intended 
for different models were often mistakenly 
interchanged, and fads were therefore 
hooked up incorrectly. .1 recent case, which 
came to the writer's attention, was of this 
nature. Four '26 tubes were burned outs 
tirsl, and then the power transformer; be- 
et] use the leads were wrong. To hdlg re- 
duce the number of accidents like this, the 
following codes are given: 

Freshman "Ycluaphaase," with "Model (i- 
6(1 -S" pack, has the following arrang,cment 
of its numbered terminals: 1, 2, .1.C. I 

3, -4, A.C. ó1a, cults; 5, 6, .1.C. 5 
volts; 10, B -"; 7, 1).C. .15 volts; 8, D.C. 
14.5 volts; 9, D.C. 225 volts. 

Freslmuml " \laslerpiere," with 15 -volt 
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model pack: 1, 2, A.C. 5 volts; 3, 4, A.C. 
15 volts; 5, D.C. 165 volts; 6, D.C. 90 volts; 
S, I ).C.30 volts; 8, D.C. 9 volts positive on 

detector; 9, columon negative grid return. 
Freshman "Masterpiece" E.It.A.C. model, 

and pack: 2, 6, A.C. 5 volts; 1, 8, A.C. 2y. 
volts; 3, 4, A.C. DA. volts; 9, "13 -"; 5, D.C. 
135 volts; 7, D.C. 50 volts. 

The color code on this last combination 
is: I, black; 2 yellow; :3, blue- white; 4, blue; 
5, red; 6, orange -blue; 7, brown; 8, black - 
green; 9, green. 

Breaking Into Servicing 
(! nnri,nm,l ) nu, 1"'! :399) 

Isar week after you have worked up a fairly 
large clientele. 

(-4) 'l'he experience you get is first -hand, 
every ,job presenting a problem, and it is 

your business to to o ve the riddle. 
(5) You are prtctienlly master of your 

own time, giving you opportunity for study 
or research to improve your technical knowl- 
edge. 

((i) Finally, it will give you a thorough 
business training that will be most useful 
to you as time goes on. 

There are many ways of getting started 
in the radio service business. You prob- 
ably have ideas of your own along this line; 
but the methods I :um shout to relate have 

given very satisfactory results in a town 
with a population of 20,(H10. 

First of all: when entering any business, 
you've got to let people know you are doing 
the work, and that they can depend upon 
you to do it. Of course you can "broad- 
cast" this news around among your friends 
and relatives, and get some work; but this 
is not usually sufficient to work up a large 
clientele. You must advertise. 

At this stage of your business career, your 
advertising must be as effective as it is 

possible for you to make it. Usually, ex- 

periment at this stage means waste of money. 

I have found a two weeks' advertising cam- 
paign, as follows, to he best. 

'fake one street each day for a week; walk 
the full length of the street, up one side 

and back the other, copying the numbers 
from the houses having aerials. Each eve- 

ning you can look up the nt s of the per- 
sons living in those houses from the city 
or telephone directory. At the end of the 
week you will have a large totaling list, 
100% of whom are radio users. 

'l'he next week you may send a typewrit- 
ten post -card, similar to that reproduced 
below, to your mailing list. None of these 

cards will fall into the hands of anyone not 
having a radio set. Everyone receiving one 

will, sometime at least, he interested in its 
message. Therefore these cards should pro - 
dneu very good results. 

IS YOUR RADIO WEAK, SICK? 
Don't throw it away. I'll put it back on 

"its feet" with more pep than it ever had. 
That's my guarantee. I am trained and 
experienced on all types and models of 

Radio sets. Call me NO\V! 
(Same and Address) i 

After you have obtained some results from 
the above method, a newspaper advertise- 

ment should he run. One in the classified 

section of your newspaper, giving n state- 
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An 
EXCLUSIVE 

TRUVOLT 
FEATURE 

U. S. rat. 1.676.849 
and fats. Pend. 

Better - --For Power Pack Repairs 
Experienced service men use 
ELECTRAD Resistors and 
Voltage Controls. They know 
their own reputation depends 
on quality work - and quality 
parts are essential. 

TRUVOLT All - Wire Re- 
sistors have long been the ex- 
pert's choice for eliminators 
and power packs. Their 
unique winding (illustrated 
above) insures maximum air - 
cooling, hence more stable 
operation and longer life. 

175 Variek St., New York. N.Y. 

ELECTRAD 

Adjustable Sliding Clips 
Save Time and Money 

The exclusive TRUVOLT Sliding Clip 
eliminates the need of carrying a large 
expensive stock of replacement re- 
sistors. Enables exact adjustment, 
easily and quickly, to any value within 
the total resistance range. Additional 
clips can be added as desired. TRU- 
VOLTS are made in all usual sizes and 
ratings. Mail coupon for circular. 

SPECIALISTS in LOFTIN- 
WHITE Direct - Coupled 

AMPLIFIERS 
Three types, with '45, '50 and '50 push 
pull output for all usual requirements. 
Licensed under Loftin -Wlute ana 
X.C.A. Patents. Mail Coupon. 

I 

ELECTRAD, INC., Dept. R.C.1, 
175 Varick St., New York, N. Y. 

Please send data on items checked: 

Loftin -White Amplifiers 
Truvolt Resistors 

Name 

Address 

All Products 

7 

KEEP 
POSTED 
ON RADIO 
PROGRESS 

Fill in and mail the 
coupon and 50e. and 
get your first copy 
of RADIO DESIGN, 
membership button, 
identification card and 
lithographed member- 
ship certificate. 

Join the Radio International Guild 
. the international organization of 60,000 members which 

exchanges information, kinks and tips invaluable to experiment- 
ers, custom set builders and service men. Also- personal news 

of individual members together with short wave news and gossip 

from all over the world. 
Members receive RADIO DESIGN -official organ of the guild, in which 

prominent radio writers tell of the progress being made in SHORT WAVES, 
TELEVISION and other new and interesting phases relating to the various 
applications of radio. 

Four big issues yearly. Articles on new circuits and receivers with illustrations 
and working diagrams. The radio news of the world in interesting form. 

`RADIO INTERNATIONAL GUILD, Box RC -I. LAWRENCE, MASS. 

Enclosed find 50 cents for which please enroll me as a member of the Radio 
International Guild and send me the button and Radio Design for one year. 

I Name 

Addees _ 
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Dr. T. O'CONOR SLOANE 

Will Teach You at Home! 
AN1ONE 0110 Y.SN ILEA lt AND ttlttTt: -voir 

chemistry through our r stuq,is Point a red t 

tl 
You 

ndon't need higher edm alliai, and you don't need 
any prei loue experience or preparation. Chemistry Is na 
harder tu understand than electricity or radio. Just plain 
sense and ordinary observation lowers. 

Laboratory Outfit Free 
THE COMPLETE CHEMICAL OUTFIT and APPARATUS 
supplied to you 

` 
part of your ,'ourse. without extra 

charge, makes you the owner of u laboratory. containing 
all the materials and Instruments used by a full -fledged 
chemist. TI Is working kit, which is shipped to you at 
HIP Outset of the course. Iterunex ,'our permanent property. 
It Is a sturdy fitted wooden cabinet containing over 100 
pieces of laboratory apparatus :aid chendeal supplies. 

We Can Teach You At Home 
Our faculty knows just how to mold you Into a skilful 
laboratory. worker. TIlE HEAD OF OUR STAFF IS 
DR. T. O'CONOR SLOANE. scientist, engineer and author 
of wide repute. He has had more than fifty years of 
teaching experience. Our course fits you for an immediate 
position in a chemical laboratoy, and you do not have 
to Rice up what goo are doing now to learn It. During 
evenings and week-ends 

s 

can work at home on the 
fascinating experiments and the delightfully simple but 
rumprrhenslce lessons. 

Big Money in Chemistry 
CHEylISTS altE WELT. P.M) Mt -iN. Not only will 
our training help you to get a better jolt. lint a worth- 
Odle start on u c level. You r an patent the work of 
your hands and your brain, and perhaps make millions of 
dollars m 

c 

a new al JIsom ery'. 
Every day the newspapers and magazines are full of new 
Dons reporting new chemical di-. overies -lit III 'Dille. In 
electricity, In foodstuffs, in sanitary and medicinal aprii- 

in paper making rubber. steel, iron. dyesnuns. tex- 
tiles. in Lo lit every well known Inds- try -:aid behind 
each of these dies merles stands n well -Gained rhemi st 

who knew how to take advantage of noptonunity! 

No Exaggerated Claims 
THE INSTITUTE DOES NOT CLAIM that every chemist 
makes millions. nor do we guarantee that you will Immr- 
liately get 

a 
job paying xnl,000 

ra hate done it and there Is n 1 rea -ntu why you can e n not do 

it tie,. Often enough you 
no 

or hear about men oho 
bay e found the highest re, ognit ion. from small. Ieonspieu- 
Sus beginnings, and you toonder how they got the "lucky break." N'1 you wonder yearningly. couldn't you be 
uch "lucky" fellow-? You can be-but you hate to 
meet luck half way. 

Get Started Today! 
IF TOU WOULD LIFE TO KNOW MORE ABOUT 
t' H ElI I STRY. and if you a 

t 
shtrere In your desire to 

get out of the tread -mill f jot' anxiety and wage de. 
pendent*. if you have mitt non enough to want to become 
a chemist. and perhaps a famous o e day, you will 
not sit until tomorrow In find outs how to go about It. MA IL the coupon below today. There is no charge and 
no further old l gut ion You t Ill he simply asking us to write you about something that you want to know. 

r 
Chemical Institute of New York, Inc. 
Dept. RC -131 
19 Park Place, New York, N. Y. 

Please send me at once. without any obligation on 
ny hart, your Free hook "Opportunities for Chem - 

1 -ts." and full particulars about the Experimental 
Equipment glen to every student. 

NAME 

ADDRESS 

('11V STATE 
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filent of the work you do and including a 
suggestion that the set owner call you the 
next time his radio goes bad, should give 
good results with low cost. 

Apply your own ideas to your advertis- 
ing, with the idea of making it original. 
It is all right to copy or take ideas from 
other awls, once in a while; but you will 
probably lìnd that an original piece ul 
"copy," with some "punch" behind it, will 
give much better results. 

Now, a few words about conducting your 
business. Charge a reasonable rate, but 
don't work for nothing; don't charge less 
than X1.00 per hour, and not more than 
2.50 per hour. The rate must depend upon 

your overhead expenses, living expenses hi 
your particular town, and the rate of other 
radio men in the same town. Do not try 
to get work by price- cutting, unless you are 
in business for the fun of it. People are 
willing to pay good money, as a rule, for 
good service. 

If you can give then] better and more 
etlicient service than the other fellow, your 
time is worth more than his. Just remem- 
ber this: that, if you give the people the 
kind of service they want, and gis-e it to 
them consistently, you can't keep the money 
away. 

Trillion -Tone Organ 
(Cullluurt( fruu" page .1o:i) 

had a lamp and a cell opposite each circle 
of holes. In this instrument, as with an 
organ, any note could be prolonged. 

'' subsequent development, less like that 
detailed in Mr. Lesti's article, is the "ytag- 
neton," produced by an Austrian piano fac- 
tory. In this instrument, musical notes are 
produced electrically by coils revolving, at 
varying rates, in magnetic fields. Neither 
of these developments, it would seem, has 
the versatility of Mr. 1.estï s invention, 
which render; it possible to introduce tones 
Of any complexity and color, which an am- 
plifier can transmit and a speaker repro- 
duce, into his nulsical output.-Editor.) 

Heaviside Laver 
(Continued from Julius f15) 

taken to be a heavily ionized stratum in the 
earth's outer "stratosphere." If the portion 
traveling along the earth is taken its the 
twain component Of the signal, we may con- 
sider that a wave traveling from the trauls- 
nlitter upward to the reflecting layer and 
back to the receiving antenna will travel a 
greater distance than the first or "ground 
wave" and will arrive at the receiving an- 
tenna slightly late. Just how Tate this re- 
tarded arrival is, can be determined by the 
relative displacement of the second image 
noted in our first figure. 

This observation recalls the phenomenon 
of fading and we arrive at the conclusion 
that the second component may arrive either 
in phase or out of phase with the main sig- 
nal. In this event the two component will 
he sometimes additive, and sometimes sub- 
tractive, with the net result that the signal 
varies in its average intensity, and gives 
rise to unpleasant effects where audible re- 
ception is to he carried out. 

In England Professor Appleton has noted 

A 
Special 
Courtesy 
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Radiotricians 
Professionals 
Engineers 
Mechanics 
Consultants 
Designers 
Service Men 
Contractors 
Manufacturers 
Dealers 

In order to make it possible for all Radio 
Technicians to read RADIO -CRAFT 
regularly, each month, we have put 
into effect a special subscription price. 
The regular price of RADIO -CRAFT is 
$2.50 a year (12 issues). The newsstand 
rate is 25 cents a copy. 
Any radio professional, sending in a 
subscription on his letterhead, showing 
that he is engaged in some capacity in 
radio work will receive as a special 
courtesy 
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SERVICE MAN DEALER RADIOTRICIAN 

FOR ONE DOLLAR 
Just pin a dollar bill to the coupon 
below and forward it with your letter- 
head or business card. 

RADIO -CRAFT, 

RC -I, 98 Park Place, 

New York, N. Y. 

Enclosed find $1.00 for which please enter 
my subscription to RADIO -CRAFT for eight 
months. 

Name 

Address 

City State 
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Fig. 6 Fig. 7 
The doable television inane at the left is caused 

by the two paths of the signal, at the left. 

that, at times, the variation in arrival time 
between the two components front a sta- 
tion front sixty to eighty miles (listant 
manants to 1/71110 of a serum. In the ease 
taken for an example in Fig. ti, we will 
assume a 48-line picture repeated 15 times 
per second, and the time required for any 

one aperture to traverse the field of view 
will be 1/7111 of it second. 'l'he displacement 
indicated is half the width of the image or, 
in units of time, 1/14411 of a second. 

Hence, sink We I2110 v the .attest with 
which the waves travel (it i.; apinrnxinutt:ly 
I1,.nnn utile, per second) and the time 
H ,psed between the arrival of the first 
e.uop inent and the arrival of the second, we 
uciy arrive at a figure representing the dif- 
ference in the distances traveled, or about 
170 miles. With this knowledge, together 
with an accurate knowledge of the actual 
Mileage between the two stations, we may 
calculate the probable height of the re- 
flecting layer. 

This, however, is continually shifting; but 
saute interesting data may he gathered re- 
garding seasonal variations in radio. 

An A. C. Short -Wave Receiver 
(t o n linntil feuut puye 417) 

The front panel layout is designed for 
ease of operat . From left to right are 
shown (Fig. .\): the tuning dial; the re- 
gentrration- eontrul knob with the stage 
switch ,just below it; the band-selector dial, 
in the center, which governs the wavelength 
range to be covered by the left-hand dial. 
L` low, to the right, is the "peak- quality" 
switch; shove it, the volume- control knob; 
and, last, a titer dial which is provided 
largely for experimental purposes. 'l'he last 
may be used, with a midget variable con- 
denser, to control regeneration, or to experi- 
ment with a timed It.F. stage; or, if so 
desired, it may be omitted. 

Power is supplied. in this cease, by a 111 - 

volt stepdown transformer, for the series 

filaments, and a1 "n" el iniinator. Any good 
enulhiuntiun power supply may be used; and 
the filaments may he wired in parallel, 
though heavier wire must st be used to carry 
the heavier amperage at 21 . volts. The 
leads are rim through a plug; uo pick -up is 
noticed from running the A.C. and D.C. 
leads together, and the A.C. leads are not 
twisted. 

Every A.C. short -wave set seems to have 
individual rhauactenisties. A receiver, built 
by an electrical engineer, which duplicated 
this receiver in every respect, required sev- 
eral minor changes before entirely satisfae- 
ttoy operation was obtained. 

Choice of tubes is important. though all 
makes seen[ to have good and had speri- 

The circuit of .1!r. ¡!urley's .short :save tuner. Besides the phones at X, either of the two audio 
conncrtionr belote. may be used. I he author is a patient in a government hospital, where phones 

enable lais friends to listen to code messages quietly. 

PLATE 
C6 FIG 1.B 

s9 

_ 
R7 

RS 

T. 
G 

SW3 

PHONES 

90V 

At the left, nec hare an adaptation of the audio end for Imtd.spcakcr work; the operator uses 
phones on the detector. At the right, the arraaelement preferred by the author under his special 
circumstances and for "ham .cork; multiple phone connections terre provided in the ontput. 
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The answers fo your questions 

on building, test- 
ing and repairing 
radio sets 

The three volumes of this library cover the entire 
field of building, repairing and "Trouble- shooting" 
on modern radin receivers. The I.i trare is up -to- 
the- minute in every respect and is based on the very 
late-1 drselopments in the design and manufacture 
of equipment. The rapidly -growing interest in 
short -wave reception is thoroughly covered in a com- 
plete section which deals with the construction of 
titis type .a :ippnntua. 

Radio 
Construction 

Library 
By JAMES A. MOYER and 

JOHN F. WOSTREL 
Faculty, University Extension, Massachusetts Department 

of Education 

Three Volumes - 993 Pages, 6x9 
561 Illustrations 

VOLUME I: presents the fundamental principles of 
radio so clearly and simply (bat anyone of avenge 
training will be able to real, understand and apply 
them. In une chapter :loue, it gives actual working 
drawings and lists of materials far the construction 
of eight typical sets. 
VOLUME II: fully discusses all of the elementary 
principles of radio construction and repair. An ex- 
plumtfon of the nee,ssarr Teps for "trouble. 
shooting," repairing, servicing and culait rusting radio 
sets ,necessfnlly. Peed ie:d dal is also given nn 

u uueuu systems, battery eliminate., lund sie:t<etx, 
u ham ers, etc. 

VOLUME Ill: covers the essential principles under- 
lying the operation of vacuum tubes in :t nun - 
Ierbnionl a manner as is consistent with accuracy. 
It discusses the construction. action. reactivation, 
testing and use of vacuum tubes: and an interesting 
section is crated to remote control of industrial 
processes: and precision measurements. 

EXAMINE these books for 10 days FREE 
This 1.ibrary is not only a thorough home -study 
cours.. Inn :n handy mercis of reference for the ,nine 
experienced radio experimenter. repair man. and radio 
-hop -owner. To these men, :is well as to those who 
desire to adcmtee in the radio profession, titis offer 
utf a 10 days' Free Examination is made. 

Simply clip. fill in. and mail this coupon 

F R E E 

r 

McGRAW-HILL 
EXAMINATION C O U P O N 

McGRAW -HILL BOOK COMPANY. INC., 
370 Seventh Avenue, New York. 
Retitle/Item Send Die the new RADIO t ONSTnrT- 
TION LIBRARY, all charges prep:dd. for la lays' 
Free EsambmtLm. a sal.faet re 1 will send S1.s0 
In 10 day, and $2.00 a month until E7.50 has been 
paid. If not wanted I will return them at your 
xpea.se. 

Name 

¡bane Address 

City and State 

Position 

Nane of Company tic -1 -31 

(WRITE PLAINLY AND FILL IN ALL LINES) 
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MAKE Your Own 
Home- Recording Outfit 

USE A SKINDERVIKEN 
BUTTON 

This Microphone Unit is the Heart 
of Home -Recording 

With a SKIN DERV I KEN microphone 
button V(lt1 can make a powerful HAND - 
MICROPHONE - one of the essential 
parts in any home -recording outfit. 

The HAND - MICROPHONE w i l l 
faithfully pick up your voice and translate 
it into electrical current variations. 

These variations may be amplified - 
sinlply by connecting the HAND- MICRO- 
l'HONE, through a plug -in adapter to the 
detector or first audio circuit of a radio set. 

The amplified currents will powerfully 
vibrate the recording needle in a phono- 
graph pick -up connected to the "loud 
speaker" binding posts of the set, and thus 
may be made to register on any pre - 
grooved phonograph record. 

The "play back" is accomplished by con- 
necting the pick -up in place of the HAND - 
MlCR01'HONE. and attaching a loud 
speaker to the proper binding posts. 

If you wish to dispense with the radio 
set amplifier. von may connect the 
SKINDERVIKEN HAND - MICRO - 
I'HONE direct to the recorder (the "pick- 
up'' with a recording needle) through a 
transformer. 

Full details supplied with every SKIN - 
DERVIKEN button. including diagrams, 
drawings and instructions. 

These wonderful little SKINDER- 
V I K EX microphone buttons may be used 
for hundreds of uses, such as: 

RADIO AMPLIFIER 
D ETECTAP H ONE 
STETHOSCOPE 
MICROPHONE 

PHONOGRAPH AMPLIFIER 
TELEPHONE AMPLIFIER 
LOUD SPEAKER AMPLIFIER 
CRYSTAL SET AMPLIFIER 

95c EACH Two for $1.75 
12 -PAGE INSTRUCTION BOOKLET 

containing suggestions and diagrams for innumerable 
uses, furnished with each unit. 

EVERY AMATEUR SHOULD HAVE TWO OR THREE 
OF THESE AMPLIFIERS IN HIS LABORATORY 

WE PAY $5.00 IN CASH 
for every new use developed for this unit 

and acct. pied and pu hlished by us. 

SEND NO MONEY 
When the postman delivers your order yon pay him 
for whatever van have ordered, plus a few cents 
postage. 

(Canada and Foreign: rash with orders) 

PRESS GUILD. Inc.. ln'1aI 
16 Murray St.. New York. N. Y. 

Please mall t al one as many of the following Items 
as I Imo. Indicated. 
.... Skindeolkon '(ransndtter l'ntls al 95c. for 1; $1.78 

for 2: $9 ñe for a: ta. 20 for 7. 

\ \9wn ,Irltrored 1 alll pay 1:ue postman the cost of the 
arm+ 'permed plus postage. 

Naine 

Address 

CIV Stata 
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mens. If convenient, take your receiver to 
your dealer and try Several tubes in each 
socket; though the (Hector is luost impor- 
tant and the '',s are least troublesome. 

As for information un tho circuit, each 
;Mid every portion is covered by an article 
in une or another of the last dew issues of 
I{.l11/10-CRA PE, SHORT \'%vE CRAFT, or ß)N7'. 
Good luck! 

List of Parts 
One .Zero 'automatic tuner" Variomtter- 

condenser unit (1.1 -I.2, 
Two Notional "1) pr C" dials, for tuning; 
One .\'afiuwd "Type N" dial, for waveband 

selection; 
One -\-Otiueal No. 10 impedance (R1); 
One Piaf 1.50 -ohm resistor, (1(2); 
One 5 -meg. grid leak (1(3) ; 

One Frust 100,000-ohm variable resistor 
OM; 

One 2.5(1,000-Minn fixed resistor (It5); 
One 2 -meg. grid leak (116); 
One 1'rust 2(0,0I0-ohm variable resistor 

(]t7); 
One all -henry choke (OC); 
One A.F. transformer ('l'); 
Seven fixed condensers: C', 0.1- to 0.5 -mf.; 

cs, cr..000-inf.; cl, .1 (Hl5 -m f.; C5, .unoi- 
tu f.; C7, 0.5 -mf.; 

One -Motional "Velvet" '11" eliminator. 
Three switches: two S.P.D.T. (Swl, Su:), 

one S.l'.S.'l'. (Sul); and ,jacks for ph.nu's 
or speaker, as desired. 

Service Man's Forum 
(f'nul;uur rl Í,e,ur /rngo 3!).)) 

the price of the j'do. consequently, without 
a service charge elf ',MI IC kind, consider,ihle 
time would be lost. 

In view of the fact that there are very, 
Very 111:n1V attic mechanics who profess to 
know- radio, a change too steep oftentimes 
loses business for a bona tide radio engi- 
neer who. would (otherwise get the work. 

There ,nr several won -s through which 
business only be forthcoming. One of the 
best is to use the best parts, and do a good 
Job that pleases the (lostonur, which will 
give the best advertising possible. There 
is no batter advertising than by word of 
111011111. 

:\ follow-up card asking fur a recom- 
mendation to friends will always bring at 
least one more Job even in these hard times. 
I eneIose a specimen of one which I use, 
and which brings results. Of course, it is 
an impossibility to please all the people 
all the time bat. if the job is right, you 
can rest assured that the customer will 
Sing it from the housetops if the price is 
Light. 

'l'u anyone Venturing into this field it 
alight be in order to say; don't jump of 
euarlosi0os! l)f course, there are u11n1V 
symptoms that will be recognized by the ex- 
perienced Sees ice 3I:u1, by Merely listen- 
ing to the set; but even then it is al good 
polity to he sure of the fault before break- 
ing the news to the pr'spectite customer. 

'Pier. are also defects which may he seen 
with the naked eye (such as tulles failing 
to light or the plates of an 'Ho glowing a 
cherry red or a power tube giving off a 
purplish glow) hut, nevertheless, a cheek 
with a ,00r/ set analyzer will always Make 
the Service 31;ín feel more secure in his 
(hagu i,sis. 

When a major repair is to be made. the 

CLASSIFIED ADVERTISEMENTS 
Advertisements in this section are iwserted 
at the cost of ten cents per gourd for 
each insertion -name, initial and address 
each count as one [cord. Cash should 
accompany all classified advertisements 
unless placed by a recognized advertising 
agency. No less than ten words are 
accepted. Advertising for the Fcuru:,ry 
1931 issue should be received not Iattr 
than December 7th. 

DETECTIVES 
DETECTIVES Earn Big Money. Excellent oppor. 
tunity. Experience unnecessary. Particulars 
Free. Write, George Wagner, 2190E Broadway, 

HELP WANTED 
STEADY - N'ELI. -PAID outdoor or indoor Gov- 
ernment positions. Many men needed. Get reliable 
information and list of positions free. Mokane 
Institute, 1118, Denver, Colo. 

INVENTIONS 
INVENTIONS COMMERCIALIZED. l'atented or 
unpatented. W rite Adam Fisher Mfg. Cu., 514 
Enright, St. Louis, Missouri. 

PERSONAL 

WOULD VOL' MARRY? Your plan -we win- 
you win -thousands happy clients -well -to -do 
members everywhere. Information plaits settled 
envelope. The Circle, Middletown, Indiana. 

RADIO 
SERVICE MEN, ATTENTION - Speakers re- 
wound, magnetized, repaired, $2.l0 to $2.75. Cont. 
plate Power I'ack Service -Transformers rewound, 
condenser blocks repaired, resistors duplicated. 
Guaranteed. Clark Brothers Radio Co., Aibia, Iowa. 

"WORLD" RECEIVER, $1.25. Illustrated Bar- gain Catalog. 10e. Neil Tasker, Sixth Street, Shamokin, Penna. 

NEW DEVICE gets more distant stations; re- 
duces interference; $1.00 postpaid. Noel, 1510 Pittston, Scranton, Penna. 

ooA --avArlr Ex-Líbris=Book Plate.. 
LATEsr series of 01.D MASTERS book - 

ph tes, gel nelueing am igue odeurs awl engrat trugt. t'aie m creation, tat book -lo er 
the appn,lato. the unusual. ogee kr 

flou n oeil e:udege specimen, 
111 i e, tir hirer. 

ISKOR PRESS, INC.. i!1 Park Place. 
Dept. Dl31, New York, N. Y. 

WINVIVE rota 
CATALOGUE 

N 
wd°NTTÓ STOP TOBACCO? 

Danish the craving for tobacco as thousands have. Make yourself free 
vi happy with Tobacco Redeemer, 

Not a substitute, not habit forming. 
\Vrite for free booklet telling of in- jurious effectoftobaccoanddepend- 
: tile, easy way to relieve 
the craving many men have. 
Newe!I Pharmacal Co. 
Dept. 928 Clayton, Mo 

FREE 
BOOK 

ToAnySuit. 

Duble the life of your 
coat and teal with , ti. 

ateh,d puns. 100,000 11 patterns. 
liters node hand talbrred to pmt m -are: alto de- our 1 trb -enc. FREE for 

ymlr 1M. IC :.hefnte pants are made. I'll guar- 
anteed Send piece of cloth or vest today. 

SUPERIOR MATCH PANTS COMPANY 
115 So. Dearborn Street. Dept. 382. Chicane 

BACK ISSUES OF 
RADIO -CRAFT can still be had 
at the regular price of 25 cents. 
If you are in need of any copies 
for reference or servicing work. 
mail your order with remittance to 
RADIO -CRAFT, 98 Park Place, 
New York City. 
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most logical thing to do is to take the set 
to the shop, where you will not be molested 
by the curious and where there is a good 
place to work. if an auto Service Man 
was called for service and started to dis- 
mantle the car in the street, he would not 

get very far; and the same applies to the 
radio Service Man, only under different con- 

ditions. 
One other good thing to remember is: 

never laugh at what might be a foolish 
question; because, if the person asking it 

knew as much about radio as you do, he 

would not have called you. 
Never be untruthful, for you might not 

get the job and, when another Service Man 
calls, the customer will think that neither 
one knows exactly what is wrong. This 
makes it hard for all Service Men in general. 

Below are some of the questions asked 
me: 
How much will it cost to fix it? 
Can I get the police department (short 

waves) with it when it comes back? 

My neighbor gets Cuba; why can't I? 
What makes it stop? It never did that 

before? 
Why can't I get short waves with eight 

tubes when the man next door gets them 
with three? 

And so far into the night. 
F. G. Pore, 

1905 Spruce St., Detroit, Mich. 
(Mr. Poli's card is a simple government 

postcard, typewritten. It reads: 
Dear Sir: 

If our radio service has been satisfactory, 
a recommendation to your friends will be 

greatly appreciated. 
THANK YOU 

F. G. PoLI, 
Radio Engineer. 

-Glendale 1008 -) 

New Applications 
Wont ;Wit(' from page fOi) 

each other. The effect of the numerous re- 
flections is to concentrate the strength of 
the wave in the forum of a circular cone 
directed outward and upward toward the 
Heaviside layer, and, it is hoped, to give 
a better distribution of field strength at 
great distances. 

The sixth illustration, Fig. F, is a device 
intended to serve at sea, the purpose of a 

fire -alarm telegraph service on land. It 
may be put in operation to send out a sig- 
nal of distress; a series of twelve dashes, 
each four seconds long, and spaced one sec- 
ond; these are transmitted on the calling 
wave of 1100 meters. This signal will not 
only be recognized by an operator; but, if 
another ship sends out such a signal within 
the receiving range of this instrument, it 
will operate a relay which sets the gong 
ringing and summons the radio operator. In 
this manner it maintains an automatic watch 
-the most important part of its work, since 
the regular "SOS" can be, and in fact, must 
be sent manually after this alarm. 

The same principle has been applied to 
apparatus to send code automatically -as 
in a clandestine portable transmitter seized 
by the French authorities; but none of these 
mechanical devices eliminate the need for a 
trained radio operator. 
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NOW READY 
PRACTICAL 

TESTING 
SYSTEMS 

by 

JOHN F. RIDER 

Here is a part of the table of contents. Further 
discussion is unnecessary. This reference book 
should be in the library of every service man and 
experimenter. 

Measuring the Negative Resistance of the 
Screen -Grid Tube 

A General Utility Tube and Set Tester 
A Radio Bench Panel 
Vacuum Tube Voltmeters 
Multi -Range Tube Voltmeter 
Testing Variable Air Condensers 
Testing Solid Dielectric Fixed Condensers 
Testing Dry Electrolytic Condensers 
Testing Mershon Condensers 
Testing Condensers with a Bridge 
A Multi -Range Condenser Bank 
Determining the Inductance of Iron Core Coils 

and Chokes 
Checking Low Resistance Windings 
Standard Artificial Antenna 
R.P. Input Measurements 
Testing Audio Coupling Units 
Measuring Power Output of Receiver or Am- 

plifier 
Comparing Audio Output 
1111311 Measurement 
Loud Speaker Measurement 
Tube Circuit Adaptors 
The Stroboscope 
D.C. Voltmeters and Multipliers 
Determining the Resistance of D. C. Volt- 

meters 
D.C. Current Meters and Shunts 
Determining the Resistance of Current Meters 
Using a D.C. Milliammeter as a D.C. Volt- 

meter 
Capacity Multipliers for A.C. Voltmeters 
A.C. Voltmeters and Multipliers 

Standard Galvanometer Shunt 
An Ohmmeter for Resistance Measurement 
:Measuring High or Low Values of Resistance 
9-Volt D.C. Meter as Ohmmeter 
Production Testing of Resistances 
A Direct Current Resistance Bridge 
A Multi Range Tapped Resistance 
A Low Powered Grid Dip Oscillator 
Self Modulated R.F. Oscillator for 545 -1500 and 

175 -180 1Cc. 

A Beat Note Audio Oscillator 
A Modulated R. F. Oscillator with Separate 

A.F. Source 
An Intermediate Frequency and Iligh Audio 

Frequency Oscillator 
The Dynatron Oscillator 
Calibrating a Dynatron Wavemeter by the 

Heterodyne Method 
A Crystal Oscillator 
A Simple Tube Reactivatur and Emissior. 

Tester 
Testing for Short Circuits Within Vacuum 

Tubes 
Measurement of Mutual Conductance (D.C. 

Method) 
Measuring Amplification Constant (D.C. 

Method) 
Measuring Plate Resistance (D.C. Method) 
:1 Direct Reading Mutual Conductance Bridge 

(A.C. Method) 
An A.C. Tube Tester 
Direct Reading Amplification Constant and 

Plate Resistance Bridge 

144 Pages - 99 Illustrations - $1.15 Postpaid 

COUPON 
RADIO TREATISE CO., Inc.. 1440 Broadway. N,v, York City. 

L, EIS I,,srJ 16311 MI:. .I:. for nhlrb . , WI!! ..rod Itnt:R's PRACTICAL TESTING SYSTEMS. 

If I am not satisfied and return the book alt ldn I0 day. and In good condition. you will refund my money. 

Send I. O. n. RIDER'S PItACTIC.tI. TESTING SYSTEMS and 1 elll Pas Po.tnnn 51.nn pin. the 

few rents for postal charges. 

Name 

Address 

City aale 

ìJ1+ 

N PATET 
TRADE-MARKS 

DO NOT LOSE YOUR RIGHTS 
TO PATENT PROTECTION 

Before disclosing vnur invention to 
anyone send for blank form Evt- 
PESCE OP CnxrrrTloN" to he signed 
and witnessed. 
LANCASTER. ALLWINE & ROMMEL 

(Registered Patent Attorneys) 
475 Ouray Bldg.. Washington, D. C. 

Originators of forms "Evidence of Conception" 

Dealers"r1 
Servieemela 

We are headquarters for JEWELL 
and WESTON Testers, Set Analyzers 
and Meters. 

LOWEST WHOLESALE PRICES 

!flail Orders Promptly Filled 

SUN RADIO CO. 
64 Vesey St. N. Y. City 
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Announcing' 
RADIO 

Service Man's HANDYBOOK 
WITH ADDENDA DATA SHEETS 

THIS new book contains a tremendous 
amount of the most important data 
of every kind - several hundred 

illustrations, wiring diagrams, charts, on 
every conceivable subject pertaining to 
radio sets, tubes, etc. The book is live 
"meat" from start to finish, and contains 
only practical information on which every 
radio man can cash in immediately. 
Just to give you a few subjects contained 
in the book, we mention the following: 

$2.00 PER COPY 

Prescriptions of a radio doctor 
Modernizing old receivers 
Servicing obsolete sets 
Operating notes for Service Men 
Service Men's data 
Servicing automobile radio installations 
Curing man -made static 
Causes and cure of radio interference 
Notes on repairing "B" power units 
Constructional data on laboratory equip- 

ment 

GERNSBACK PUBLICATIONS, INC.. 
$6 -98 Park Plano, Now York City, N. Y. 
Gentlemen: 

As per your speelal offer, I enclose herewith remittance of $2.00 (Canada and 
foreign 52.25t which pays the entire amount on your new book entitled RADIO 
SERVICE MAN'S IttNIIYItOOK with Addenda Data Shoots, in loose -leaf form, 
as described In ltAD1O-CRAFT. 

RC-13I 

Name 

Street 

City and "t ate 

A portable radio testing laboratory 
Servicing with the set analyzer 
What and how the Service Man should sell 
Helping the Service Man to make money 
How to become a Service Man 
Servicing broadcast receivers 
All about vacuum tubes, and vacuum -tube 

data 
Special radio Service Man's data 
Dozens of radio service data sheets 
And hundreds of other similar subjects 

The Foremost Radio Service Authorities Have 
Contributed to This Book 

C. W. PALMER GEO. C. MILLER 
LEON L. ADELMAN JULIUS G. ACEVES 
SYLVAN HARRIS C. W. TECK 
BERTRAM M. FREED PAUL L. WELKER 

H. WEILER 
J. E. DEINES 
F. R. BRISTOW 
and many others 

A NEW DEPARTURE 
EVERY Service Man, every radio man, every 

radio experimenter and every radio pro- 
fessional makes his own notes, draws his own cir- 
cuits and writes down his own observations and 
his own data. For these reasons, the RADIO 
SERVICE MAN'S HANDYBOOK has been 
made in loose -leaf form. There are supplied with 
this book 48 special ledger paper payes, square 
ruled on both sides so that you can take a leaf and 
place it wherever you wish, and write on it your 
own data. If you wish, you can also cut out data 
from other publications and paste it on the sheet - 
placing it in its proper position in the loose -leaf 
book. 

The total number of pages is 200 and the book con- 
tains such a wealth of radio material as you have 
never seen before between two covers. Nothing 
like it has ever been produced. The book is of the 
large size, 9 x 12 inches, and is in the same loose - 
leaf form as the OFFICIAL RADIO SERVICE MANUAL. 
It has a semi -flexible cover with gold stamping. 

MAIL COUPON TODAY 
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An All -Wave Superheterodyne 
tied frou, L'') 

an extent that side bands ltr1 clipped and 

distortion results. For this reason, indut- 
tallec -tuned transfornlers were designed for 
use in this receiver. However, unless the 

high-frequency resistance is kept haw, the 
effective voltage will he no greater than 
that obtained from capacity -tuned types. 

To eliminate hanmumics and bring about 
practically "one-spot" tuning, an interme- 
diate frequency between 250 and :3(11) kilo- 
cycles was chosen. This will require a sec- 
ondary inductance of comparatively atively high 
value, :out soute form of concentrated wind- 
ing will have to he employed. Multi -layer 
continuous -bank coils are about the easiest 
to wind; the distributed capacity is quite 
low for the large number of turns required. 

Each of the transformers is somewhat 
different in constritetinn. The winding forets 
are Bakelite tubes, 2 inches in diameter by 

inches long. 'l'he rotors also are of 
t;lkelite, 1 inch lung by 1 3/16 inches in 
diameter; old tube bases are ideal for this 
purpose. 

The first transformer consists of a pri- 
mary, secondary and rotor. The secondary 
is w I first. starting % -inch from the 
edge of the form. A total of Ni( turns 
of No. 28 1).('A'. wire is bank -would in two 
5 -layer sections. 230 turns per section; each 
being ;upltri'xin ately 1 inch long and sepa- 
rated ;á -iuell allow room for the rotor 
shaft. 

Design of Transformer 
It is assumed Isere that anyone interested 

in building this receiver is experienced 
enough to be able to hank -wind coils. It 
might be well, however, to state at this time 
that the use of plenty of collodion will pre- 
cent the turns from falling; this liquid dries 
alitast instantly, and may be procured at 
a lit drug store for the nominal suet of 111 

to 2u, per ounce. In Pulse bank windings 
are too difficult for the ronstructor, they 
can he obtained, wound to order, from many 
companies. Failing in this, plain laver w'ind- 
iugs may be used to good advantage with, 
1 erhaps, at slight increase in distributed 
ca 'melt y. 

The rotor is wound next; the small Bake- 
lite tube should first be drilled with two 
holes for the shaft. These must be in the 
exact center, and directly opposite to assure 
true turning of the finished coil. Threaded 
8/32 brass rod, 3 inches long, is employed 
for a shaft. 

.\s only a small variation in inductance is 
necessary our desirable, the rotors need not 
have a large number of turns; at total of 
102 turns in two sections, (51 per section) 
5 layers high, will be sufficient. Because 
of the small space available, No. 311 S.C.C. 
wire will be needed. Enough space should 

be left between the sections to allow small 
washers to be slipped on the shaft, to tit 
it snugly within the large form. Short 
lengllis of :3/16 -inch brass tubing are rec- 
ommended in place of the washers. 

'l'he primary is wound ill a "hank,- in the 
same direction as the secondary to a diam- 
eter of about 17.- inch, with 185 turns of 
No. :311 enamel or cotton -covered wire. The 
completed coil is then placed inside the 
secondary near the filament end, using col- 
lodion as an adhesive. The start of this 
winding grays to the 13 +" and the finish to 
the plate. ('l'he primary should be tied 
with string in three or four places, before 
placing). 

.After all the windings are completed, the 
rotor may be installed. Two holes are (Imillttl 
in the outside fcuiu1, between the secondary 
sections, and must he directly in line with 
those in the rotor. 'l'he shaft is inserted in 
one of the holes; then at few small washers- 
or :t short length of brass tubing -are placed 
over the shaft, which is then pushed into 
one of the rotor holes. Two 8/32 nuts are 
screwed on the shaft, which is passed finally 
through the other rotor hole, souther short 
brass tubing and the outside hole. If the 
bra SS pieces have been cut correctly, the 
rotor should turn freely but fit snugly. :1 

binding -post top may be put on one end of 
the shaft, if desired for ease of adjustment, 
and the nuts inside the rotor may then be 

tightened. Other methods of mounting the 
rotor which would, possibly, be superior to 
this one may be worked out by the con- 
struction 

Finn' connecting terminals are needed for 
the coil leads. Two are placed at cash end 

of the form, through holes drilled ;3/16 - 

inch from the edge. The mounting, brackets 
will be left entirely to the constructor to 
des Ise for himself. 

One lead of the rotor is soldered to the 
top lead of the secondary. 'l'he other rotor 
lead goes to the grid of the first I.F. tube. 

Special Tickler Optional 
The second transformer has only one wind- 

ing, and at rotor, both exactly like those just 
described. 'l'hc third transformer has an 

additional winding for a tickler; this is not 
nbsiilutcly necessary, lint does give greater 
sensitivity -al tvortli-while feature if ex- 
treme I)X" is desired. Some broadcast 
listeners, also, are interested in the recep- 
tion of commercial or amateur code stations; 
a tickler is needed in this case to provide 
beats with the incoming signal. 

The tickler may consist of 1181 turns of 
No. :30 wire, wound in a manner similar to 
the primary of the first transformer, and 
placed within the foritt at the filament end 
of the secondary. The leads sure then con- 

TABLE OF TURNS ON R.F. COILS 
(See text for sizes of wire) 

'l'op of 1st net. Coupler 
Band Pri. Sec. Tick. 

(Meters) I. 1.2 1.1 

20 2 7 ti 

40 3 13 7 

80 5 24 9 4 

11,0 7 47 12 8 

600 12 95 :3 ro 

1 

1 

()sc. Inductance 
Grid flatte 
1.4 1.3 

6 7 

7 1.2 

9 23 
11 45 
?') PO 
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More 
Pleasure 
From 
Your 
Radio 
Receiver 

At last you can retire and 
relax or read while listening 
to your radio without the in- 
convenience of getting up to 
shut it off or worry of falling 
asleep and having it turned 
on all night. Just set the - 

X-L SENTINEL 
for the time you wish the receiver to run and 
-presto -off goes- the music and the light - 
for thoughtful designing has provided a socket 
in the Sentinel for your reading lamp as well 
as one for the receiver. 

Used also on window displays and signs, 
hall lights, night lights, etc. Fully guaranteed. 

SEE DE 
LE OR SENDS 

DIRECT 

X -L Radio Laboratories 
1224 Belmont Avenue Chicago 

Service men and setbuilders -Write for 
attractive agency proposition. 

Address 

BALTIMORE RADIO CORP. 
47 Murray Street, N. Y. City 
Gentlemen: Kindly sent our late. 
B.tI,1O Ii.ARG.VN lal'I.I. TIS. 

Gune 

Pity State 
at.C. 

MICROPHONES 
For Transmitters - P. A. 
Systems and Recording, 
also cables. accessories and 
repairs. Catalog just out. 

UNIVERSAL MICRO - 
PIlONE CO., LTD. 

Inglewood, California 

ALUMINUM BOX SHIELDS 
Beautiful silver dip finish. 5" s 9" s 
6 ". 51.89: 10" a 6" a 7 ", $3.25. We 
make any size to order. 
5' a 5" a 5" knockdown roil shield 
(like picture on kit). $1.00. 
.25 Sprague Midget Cond.. 59e: 7 -Plate 
Midget Cond., 50e: 4 and 5- arena ohm- 
in evil farms grooved for wire. 45e: drum 
dial drive cable by foot or mile. Please 
include sufficient postage for shipment. 

BLAN, The Radio Man, Inc. 
89X Certlandt St.. New York, N. Y. 

SOMETHING DIFFERENT 
MysteryCigar Lighter 

Na Wind 
Can 
Mow 
It 
Out MAKE 

UP TO $25 A DAY 
AL.. Ina: Ilia: Seim, l0r Nan el to Veit. 
N. Principle of Ignition. what it ekes 
It T.Ightr No Flint or Friction. All 

Guaranteed, ` 
n ple srlth Sales Plan. 25e. 

sSample Gold. Sul, er or Chromium Plated. 

i.ua. A cent 4. write for Promo :lt Ion. 
NEW METHOD MFG. CO. 

Desk SF -I, New Method Bldg -. Bradford, PL 
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nected, with the start of the winding going 
to the plate through condenser C7 and the 
finish to the filament. The regeneration 
control is like that in the first detector cir- 
cuit, and is connected directly across the 
tickler. 

Energy is fed from the plate circuit of 
one tube to the grid of the next through a 
coupling condenser (C6) having a capacity 
of .0002.5 -m f. Although a fixed- capacity 
type may be employed, a variable is to be 
preferred; as then practically any degree 
of selectivity may he obtained, the lower 
values sharpening the tuning and vice versa. 
A fluter or XL " Variodenser," with a maxi- 
mum of .0005 -mf. is very line for this 
service. 

The radio -frequency chokes (1(FC2) in the 
"1ü-" leads to the screen -grid tubes pre- 
vent the feeding back of energy into the 
'11" supply. The Silver -Marshall long -wave 
type is recomntended. The choke following 
the second -detector is of the same size, and 
eliminates howling by keeping the I.F. cur- 
rents out of the audio amplifier. 

The grids of the I.F. tubes are biased 
by taking the voltage drop across a. fixed 
10 -ohm resistor (112) in the negative sitie 
of each filament; a 0.1 -nlf. condenser (CE) 
by- passes the R.F. energy around each re- 
sistor. The screen -grids are by- passed by 
0.5 -mf. condensers (C5). The filaments of 
these tubes have an additional fixed 5 -ohm 
resistor (H4) in the positive leg, to drop 
the voltage to 3.3. 

The second detector is of the plate-recti- 
fication type, the grid bias being obtained 
from a 1000 -olun resistor (116) in the nega- 
tive lead (of the "II" supply) through which 
passes the plate current of all tubes except 
the last audio. Two sliders are provided, 
one for the detector and one for the first 
audio stage. The detector bias will gener- 
ally be in the vicinity of 4 volts; however, 
at this value, loud signals nnay overload the 
detector, in which case the bias should be 
increased to 6 or 7 volts. 

Best results will be obtained if the I.F. 
stages are individually shielded. The last 
transformer and second detector may be 
left in the open without impairing reception 
in the least. 

Coil Data 
The plug -in antenna and oscillator coup- 

lers are wound on standard (midget) plain 
coil forums; five of each are employed for 
the 20 -, 40 -, 80 -, 160 meter and broadcast 
bands. A "color scheme" is used for the 
windings, making it easier to select the 
proper coils for any band; the advantage 
of this will be realized when the completed 
receiver is placed in operation. Data for 
the windings are given in the table. 

In the antenna couplers the primaries L 
are all wound of No. 18 single- cotton -cov- 
ered wire to a diameter of :3-inch; these 
are placed inside of the forms near the 
bottom and are self -supporting. Both the 
secondaries and the ticklers for the 20 -, 40 -, 
and 80 -meter coils are wound directly on 
the forms, with the'secondary turns spaced 
slightly to reduce distributed capacity to 
a minimum. The ticklers are close -wound, 
of No. 30 enamel wire. 

On the two larger coils the secondaries 
are wound on the forms and the ticklers 
in the slots; in each case the finish of the 
tickler and the lower lead of the secondary 
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fil re camard lid li ;_t thee and Viala t onimou 

to the filament. 
l'hc oseilles tar- coupling wjndings 1.1 :ne 

wound dirrttl over the filament end, of 

the seeondanits, with No. ait enamel \cire. 

The oscillator plug -in inductances 1.3 -I.I 
have only two windings, those for the plate 

being ccuund on the form; the grid coil, 

are wound in the slots. Ileeanlsc salue taler 
give greater output than other,, the given 

numbers of turn, for the oscillator- coupling 
and the oscillator-grid coil., are only ex- 

perimental values, and others should he tried 
until hest operation is secured. 

l'he diagram (Fig. 1) shows the order in 

which the (cads from the different coils 

are connected to the contact pins on the 

forms. 
In the 111 -meter Boils, the antenna sec- 

ondary 1.2 and the oscillator plate coil I.:1 

are wound with No. 18 white S.C.C. wire; 
in the 40 -meter pair, with No. 18 black - 

enautellcd; in the 8I1 -meter pair, with No. 20 

green -silk emoted; for the Din-meter hand. 

the increased number of turns makes \o. 2' 
white S.C.C. sufficiently distinctive; and No. 

:;tl brown-enamelled will he found suitable 
for the largest coils. 

Audio Amplifier 
This is of the conventional two -stage 

transformer-coupled type with a '71.1, optr- 
Iled front . \.C. for loud- speaker reception 

ill the last stage. .\ny good make of high- 

grade transformers may he employed. A 
C \el resistor of the grid -leak type is con - 

nrcted aeruss the seconda%' of the first 
transformer to eliminate :my danser of 

howling; this (it i) should lace a Naha. of 

).5 to 1 wrgolnu. .1 switch is pen hied in 

the plate circuit of the '12. \, enabling Heel 

operator duds In use a set of headphones. 

The filament of the '12 .\ is controlled 
from the same 2 -tt t i resistor (1t:5) as the 

second detector. .hile the grid hits for this 

tube is talon also fruut Mi. Tilt' fil+IUtent 

of the '71.\ is lighted by alternaling cur- 

rent, which may he obtained from t sepa- 

rate filament transforilier or from :I 3 -Nutt 

winding on the "11' eliminator transformer. 
The lu -NUIt '( "' bias required for this tube 

is obtained from a 20011-alun fixed resistor 

(1t8) et nnected fruti °it -n to the center 
tap on the all -alun resistor 119. 

No provision has been trade for control- 
ling the Volume. . 111 methods In or their 
disadvantages, and each experimenter has 

J his own preference; therefore this is left 
In the individual. 

Conclusion t .\ftcr the sel has been completely assent- 

tiled and wired, it may be tested and the 

amplifier lined tip. '!'his is an easy smatter: 

first make all external cunnecliuns and plug 
in the evils fur tale hand desired; set the 

two tegeucraliun resistors it I at zero, or 

until they act as t short circuit; light the 

filaments, and niijttst the biasing voltages 
to the correct v.thuts as shown on a high- 
resistance vulhocler. Time in some rather 
weak station. and vary the I.F. transformer 
rotors until the signal is the loudest. Once 

.ut, these should not be touched again. In- 
creasing the first-detector regeneration con- 

trol should greatly increase the volume and 

selectivity. 
. \n iutprnventent well worth [chile cunt - 

prises merely one of the id -type varitil- 
cters connected in series with the antenna 
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The renowned 
bracer and 
appetizer 

ON SALE AT DRUG STORES 
rOUNTAIN GRILLS MD ALL FOOD SHOPS COLLEGE INN 

TOMATO JUICE 
COCKTAIL 

COLLEGE INN FOOD Wäxáwpoaeóa u, 
PRODUCTS CO. fIFï :Yliri'lal 

[Division of Hotel Sherman Co.] 
CHICAGO, ILL. 

Ten Tools In One r = 

A small but handy article which serves for every pos- 
sible need of the all -round mechanic. Invaluable in 
any emergency. 

An excellent combination of utilities for the household 
-every necessity featured: hammer, knife- sharpener, 
nail -puller, bottle -opener, screw- driver, can -opener, 
cork -screw and weigh- scale. Just glance at the illus- 
tration and you will see how really useful this article t,t, 
is. Only 10 in. high. Indispensable to autoists, 
campers, Boy Scouts, canoeists, picknickers, etc. 

Price $1.00 Postage Paid. Be the first one in your 
town to own the "Ten Tools in One." Send coupon 
with your name, address, city and state with one dollar. 

Son 

Grenpark Tool Company, RI.1 X11 
245 Greenwich Street, 
New York, N. Y. 

Enclosed find $1.0) for which please send me 
prepaid your "Ten Tools in One. 
Name 

Address 
City State 
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NOW! 

Outdoor Jobs 
Get Forest Ranger, Park Ranger nr Game Protector job; 
7190 -$200 month; vacation: Moody jobs; patrol forests and 
parks; protect game. qualify now. Write for full details. 

DELMAR INSTITUTE Dept. 5.39 DENVER, COLO. 

Big Magic Set $1.00 
Contains magic Vend, Obe. 

client Egg, marble and Vase 
Trick, Pencil and Loop Trick, 
Hindu Beads, Vanisher, Card 
Trick, Complete Instructions 
and our e4 page Illustrated 
Catalog prepaid $1.00 
SCIENTIFIC NOVELTY CO. 
taxi, Park Place, N. Y. City 

lead; in this case, the antenna should not 
be longer than about 20 feet. This is par - 
ticularly- desirable for tuning above 1011 

meters, the additional gain in selectivity and 
sensitivity being decidedly worth while. 

List of Parts 
Two 2 -gang .000:35-Rif. tuning condensers 

(C), cut down as described; 
Eleven fixed condensers, as follows: one 

.0(1015 -inf., C1; one .0(10.5 -m f., C2; one 

.002 -Rif., C:3; two 0.1-n if., C4; three 0.5- 
ntf., C5., two 1 -inf., CB; one .0)05 -utf., C7; 

Two .000.5 -ntf. semi -variable condensers, C6; 
Ten Silver -Marshall type -1301' plug -in coil - 

forms. and two sockets for saute; 
Three Bakelite tithe forms, rotors and shafts 

for I.F. transformers, as specified in text; 
One Silver-Marshall short-wave choke coil, 

ItFC; 
Three Silver -Marshall long -wave choke coils, 

It FC2 ; 
One house -made choke coil (if needed; see 

text) ItFC1; 
One grid leak, N- tuegohm, It; 
Two 50,000-ohm variable resistors, 111; 
Five filament resistors; two 10 -oluu, R9; one 

2 -ohnt, 113; one 5 -ohm, 114; one 2 -abut, 
115; 

One Carter 1000-ohm resistor type P -10 with 
two sliders, 1t0; 

One high resistor, half to one- nugohnt, It 7; 
One 2000 -uhm fixed resistor, 118; 
One 30-ohm center- tapped resistor, 119; 
One .jack for phones, J; 
Three A.F. transformers, 'l'1, '1'2, 'l':3; power 

transformer for '71A tube, if winding is 
not already- available; 

Panel and sub -panel, to suit layout of tuner 
and power unit preferred; 7 ('N tube 
sockets; :3 CN :301A tubes; two CX-222; 
one each 312A and :371.\; inductance and 
hook -up wire; binding posts or cable plug; 
and other miscellaneous hardware. 

Whys of Push -Pull 
(! 'n it/in rt r rl ft'o nt pa ye .418) 

plate current of a tube as a truc alternat- 
ing current flowing hack and forth through 
the tube -the two :1.C. components are flow- 
ing in opposite directions at the sane tinte. 
That in C1 is moving from plate to cath- 
ode while that in \'2 is moving from cath- 
ode to plate.) 

But I) and D' are not out of phase; they 
are exactly in phase and flowing in the 
sane direction in each tube. Therefore, 
the current of I) is flowing from d to f at 
the state time, and with the state intensity, 
that that of I)' is flowing from e to f. 

'l'In result is that, while the currents C 
and C', moving in the sanie direction through 
the transformer windings, strengthen each 
other, the currents 1) and I)', moving in 
opposite directions with equal intensity, 
"buck" and eantil each other. And, again 
considering Our tubes tus the path of the 
alternating current. we may view the path 
of the eunthined output signal voltages its 
from the plaste of \'1 to its cathode, through 
the filament wiring to the cathode of \'2, 
und then through the transformer e -f -cl 
hark to the cathode of \-I; and then in 
reverse. 

This may be better understood In means 
of Fig. 9, wherein a represents the voltaire 
generated in tube \-I, and L that generated 
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in tube \'Y; these are represented as bat- 
teries for the sake of convenience und cIar- 
ity; bed, more accurately, they are . \.l'. 
generators. The letters a, b, e, d, r anti t 

refer to the corresponding pants of Fig. 1, 

in which the primary of the output trials - 
1ormer '12 is regarded as a center- tapped 
resistance. 

The full arrows shut the direction the 
current produced by VI tends tu take and 
the dotted ones show the direction of the 
current produced by \'Y. If f is the true 
center -tap, and the two voltages a and h 

are alike, the currents in :11'111 f -c are Ian 
degrees out of phase, or exactly opposed 
to each tither; and the result is that there 
is no signal current in the arm through Itg, 
while the current through d -c is the s 

of that produced by a and b. 

Now let its see what happens to D and 
1)' the distortion wanes; these, we see from 
Fig. 8, are exactly in phase and we may 
use Fig. 10 to represent the condition. The 
full arrows and the Butted arrows show 
the respective eurrents as before. Now the 
situation is a little more interesting; a' 
sentis current through d -f and By, while b' 
is sending current through e -f and By. The 
result is that Itg has both currents flowing 
through it in the mime direction; while the 
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41.1111 
C AND C' WAVES D AND OI 

Fig. 9 Fig. 10 

la ¡u sh.pull, oho two lobes sl re unthen the 
siftoal 11e1í 1 l':n copied oat the "harmonies' 

or tube distortion factors fright). 

output transformer has a current going 
through halt' of its primary in one direction, 
and an email current going through the 
other half in the opposite direction. 

We know: (1) 'Pleat a voltage is induced 
in a winding whenever :I Ilium (111/11111(11 k. 
field) is varying through the winding; (2) 
that the flux is directly proportional to the 
current producing it (3) that the flux is 
in phase with the current producing it; 
and (-4) that the value of the voltage pro- 
duced by the flux hears a fixed relation to 
the flux. 

Applying these laws to our circuit for 
waves 1) and /,' (Fig. 8) we mint consider 
that two fluxes are set all in the transformer 
by the two currents through the primary. 
'l'hcsc two fluxes, being in please with their 
currents, are IRO degrees out of phase with 
each other, because the currents producing 
them are directly opposed through the pri- 
mary. Each flux piliduces n voltage in the 
secondary hut, since the fluxes are out of 
phase, the voltages are also exactly out of 
phase and "buck" each other. The result 
is that there is zero voltage at the ten a inals 
of the transformer's secondary; which means 
that the distortion currents D and D' have 
had no effect and will not appear in the 
speaker. 
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IMPLIMUS HOME 
RECORDING OUTFIT 

HOME RECORDING was the Ait of the New York Radio Show and will be the sensation of the year. 
Public inter,-: -burrs that the idea will sweep the cunntry, million: of homes oil: be equipped. 
Simplinut s, Inc., presents a Home Recording outfit that can be attached to any radio and any 
phonograph. 
\\'ith this simple. inexpensive home.recording apparatus. you can Hake phonograph records of every- 
thing you'd like to rehear. Spacial radio programs. concerts, the voices ,.f your children and friends 
as wall as your own. unusual events. all can be recorded for future rapnoduct ion with this new outfit. 
Outfit comes complete with recording arm, pickup apparatus ud microphone, or. the parts can be 
bought separately. friend exceptionally low. Send for further information. Special discounts to 
dealers and service -men. 
This new device opens up an unlimited field for radio dealers and service -men. 

Il aite for full iufornrut ion today 

SIMPLIMUS,TrtcOGHltCH ST.BQSTON,MASS. 

Ir SIMPLIMUS. INC. 
67 Church St., Boston, Mass. 

t'leoe send, althout obligation, all information regarding the home ]tram ding outfit. 
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COUPON--------- - vvicww, 

ADDRESS 

CITY 

Dealers 

/"' Servicemen 
Write for Catalog 

THE AIREX CO. 
67 Cortlandt St. 

New York N. Y. 

ELECTRIFY YOUR 
RADIO FOR ONL 
Why discard yourpresent good set when you 
ran electrify it for only le 86, and banish the annoyance and 
eapeoee of buying new' B" batteries! 

Over 100.000 Townsend 
"B" Power Units in Use 
Ranked vp In a fete minutes. t-se 

.1 
e tidies- dance. work- on , 

C. Inn' ryele 1 or D./ Ynu11 be 
amazed al the Inmmreutcnt to s-- 
petition. Send name and address 

ton ay for full details, proof and Free 
Tr al Offer. 

TOWNSEND LABORATORIES 
423 W. Superior Street Chicago, Illinois 

Brings 
1931 Features 

to any Radio Set 
I either batter' or elec- 
t .dly operated tadlu sels, 

ugrtl dreg reception 4.ani be had by 
m hi the 1;í:N -w'1N Tone Control. 

1.:lit 
s: 

s melt as brilliant, bright. Ieehlot. or 

\ .. . I.;a teat un: that this nitr Tuer Control bring-. 
imlipl., mJ u w n 111e panel and Vlore I ;Plat. under Voarrr 
mar. -au r Ira tel ring. wllh bakclite Rumb lu urn. tlnlat 

1 1 

for 
l 

w u 1 

$ 2 . 7 , Table 
del In lutn! ulle bronze tnl'i taIng.LIitt, 

Dealers. Servicemen and Custom Set Builders - lnu can 
make big woury by b1.t:Jliug the 1 :ENWIN Tone emurof 
n radio -t . Send ibrrk nr loner order today for your 

-uiply al11t regular 451, trade di -count deducted. 

GENERAL WINDING CO. 
214 Fulton St. New York, N. Y. 

Stady RADIO is 
CANADA 
CANADA'S PIONEER COLLEGE, endorsed 
by leading radio manufacturers. offers DAY, 
EVENING. HOME STUDY and SPECIAL 
TRADE COURSES with free scholarships 
and trip to Toronto (all expenses paid). 
Write for booklet to Principal. 

RADIO COLLEGE OF CANADA 
310 Yonge Street - - - Toronto 
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ANALYZER and TUBE 
TESTER This reliable 

Dieter selling for 
con s der a lily 
less than many 
otters on the 
market meets 
the demands of 
etto service 
man most effi- ciently. Its 
sturdy construc- 
tion and ecru - 
racy in testing 
voltages. Inhm. 
o it C n eirtmits, 
eh.. assures poi 
Ralisfartlnn and 
lino use. This 

meter Is Identi- 
cal in construc- 
tion a n d re- 
untbles others 
which wholesale 
from $00 to 

$100 
WHAT IT 
DOES FOR 

YOU 
Sloe,y t I'. and 
D.C. Filament 

Voltages. 
Teets Plate al .l Grid Voltages (also Screen Grid 

Voltages) 
Indicates Plate Current and line Voltage 
Si s Open (triait, and Grounds 
Tests A.('. and D.C. Tubes 
This exceptionally tine miler makes every essential 
test on the radio set. 

20% alt posit required on all can. shlpmruts. 
Shiptuents positicely made within 24 hours. 

GRENPARK TOOL CO. 
245 Greenwich St., New York, N. Y. 

QUIT 
TOBACCO 
No man or woman can escape 
the harmfu 1 effect +of tobacco. 
Don't try to banish unaided 
the hold tobacco bao upon you. 
Join the thousands of inveter- 
ate tobacco users that have 
found it easy toquit with the aid of the Keeley Treatment. 

KEELEY 
Treatment For 
Tobacco Habit 

Successful For 
Over 50 Years 

PATENTS 

Quickly banishes an craving for tobacco. Write today for Free Book telling how to quickly Free yourself from 
the tobacco habit and our Money Back Guarantee. 

THE KEELEY INSTITUTE 
De t. 4709 Dwi : ht, Illinois 

53WatKer St New YorK 

FREE CATALOGUE 
LATEST RADIO BUY AT BIG SAVINGS 

WRITE TO -DAY 

Write 
W 

cor Free 
TO 

Gilde Batik. 
"HO OBTAIN A 
PATENT" and Record of Invention Blank. Send model or sketch and descrip- 

tion of your invention for our Free Opinion whether it 
comes within Patent Office Rules. RADIO and F.T.F..C- 
TRICAL Coses a Speelalt v. Prompt Effie-lent Service. 

PAYMENT OF FEES IN INSTALLMENTS 
VICTOR J. EVANS & CO., 923 -9th, Washington, D. C. 
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This statement will also be true for the 
fourth, sixth and other even-numbered dis- 
tortion harm untics; because, in each else, 
we will have the condition of Fig. 10 -that 
there are equal polarities across the trans- 
former. 'l'he result, as we have just found, 
is zero. 

Currents C and C', however, which rep- 
resent the true signal input have passed 
througla the transformer in such a way that 
the voltages each has produced in the sec- 
ondary add; while their currents through 
the biasing resistor Ittf have eliminated each 
other. 

')'his last point -about the bucking, cur- 
rents through the biasing resistor lug -is 
one of the must important Characteristics 
of the push -pull circuit. ,\ study of this 
eccentricity reveals some highly interesting 
speculations; some Of which we hope to in- 
clude it the next iostalhneot. 

The Midget Receivers 
(Cold en au-.l )rum pale tiIS) 

Volume is controlled in this set by vary- 
ing the eontn il -grid biais of the first two 
1i.F. tubes. The type '24 detector is re- 
sistance -capacity- couplet) to the type '27 
first audio; the grid of the latter tube being 
returned to ground through a grid leak, as 
usual. 'l'hc output of the first audio is 
resistance -capacity- couplet) to the type '45 
power audio; hut the grid of the power tube 
is returned to the first A.F. cathode through 
an Midi° choke. This choke is tapped for 
the coupling condenser connection, and, thus, 
a "parallel plate feed" circuit is obtained. 
'l'he tune control shunts the primary winding 
of the output transformer. 

In forthcoming issues of Rtuio- Ca.vy-r, 
other midget sets and circuits, not received 
in time for this article, will be shown. 

MakingYour "Mike "for Home Recording 
(Continued from pope 405) 

are given; but the positions and sizes will 
vary in each construction. A hole for the 
push -button completes this part of the wt 

about that diaphragm; if you can't 
find an old Baldwin headphone, with its 
corrugated diaphragm, it will be necessary 
to use that from an ordinary headphone. 
In the latter ease, it will be f 1 that it 
hole must lie drilled in the center, for the 
threaded shaft of the microphone button. 
This drilling 't be done very Carefully, 
in order to prevent bending the thin metal. 

Next, the bracket for the microphone but- 
ton is to he bent into shape. Although the 
button will work when fastened only to the 
diaphragm, because of its "inertial,' such 
a nnulnting necessitates a rigid -edge dia- 
phragm; and this type of eonstruction is 
not used in Hulking this unit. Instead, six 
little pieces of light -weight cloth (such as 
your tailor can give you from his many 
"samples" of medium-weight woolens), are 
to be fastened to the wuodcn frame, with 
a touch of glue, at six points equally spaced 
around the edge of the ili,rpliragnt. 

Now, tightly bolt the Microphone button 
to the center of the diaphragm, (using ex- 
treme cant' to prevent cracking the deli- 
cate piece of midi in the button) and fasten 
the other end of the hutton to the metal 
bracket; after Tt'hich the bracket is to be 
mounted on the wooden fraute. ')'hen care- 
fully raise or lower the button, until the 
diaphragm is just resting against the pieces 
of 1 /16 -in. cloth; and tighten the button 
against the bracket (Fig. 11)). 

Finally. screw the mouthpiece into the 
wooden franM' and fasten the aluminum 
shield can in place, by Means of the two 
battery nuts, after having brought out two 
leads; which are to be connected as shown 
in the schematic circuit (Fig. 2). 

The proper handling of microphones has 
been described in the article, , l'uhlir- 
Address Adapter Ilnit," liv IIoward Smith, 
in the October, 1930, issue of BM/to-CRAFT. 
In this stony, the interest centered in a 
"double-button" microphone; but the sanie 
principles apply to the single-button type 
we are now describing. The similarity he- 
tween the circuits will be seen by comparing 

the circuit diagrams. As stated in the 
article named, a suitable "uIieropl 
transformer" is a very necessary part of 
the equipment, in order to obtain good 
matching between the impedances of the 
microphone and that of the unit into which 
it couples. 

'l'he exec later is strongly urged to 
buy, or at least borrow for the occasion, 
a iii llitmmteter halving a range up to about 
2:: or 511 Ina. This is to be plugged into 
the circuit at .I, to determine the amount 
of current passing through the hand micro- 
phone. This value should seldom be allowed 
to exceed S to 10 tltl. 

There are a few cautions to be learned 
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before attempting the use of the circuit 
shown in Fig. 3 for home- recording. In the 
first place, a "sensitive" or easily- impressed 
record -blank is needed; in the second, a gaud 
"recording needle" is essential. Also, it will 
be necessary to operate the microphone at 
its maxiunun sensitivity. It will he neces- 
sary, too, to weight the recorder (a "pick- 
up" connected backward), as the illustra- 
tion shows. 

If it is impossible to obtain maximum sen- 
sitivity from the particular microphone used, 
it may be necessary to amplify the output; 
a circuit for this purpose is shown in Fig. 3. 

Of course, at second stage of audio amplifi- 
cation may be used, if necessary; but 

whether it is needed must he determined 
by experiment. 

Although the construction of a really good 
microphone transformer is at work of some 
skill, the experimenter may want to try his 
hand at making one. This unit Cr in the 
circuit diagnutus) may be made front an 
ordinary audio transformer, as shown in 
Fig. I.; note that it is necessary- only to 
wind a low -resistance primary for the 
"mike," using rather heavy wire. This pri- 
mary takes the place of the old, high-resist- 
ance primary, which is left unconnected. 

If a suitable radio set is available, it may 
be called into service, connecting the houte- 
ntade utierophune in the manner described 
In last month's article. 

Tone -Control Design for Your Set 
(L'onlinuei from paye -409) 

A True -Tone Circuit 

Just how to du this in a simple manner 
is a problem. The intruduct of more 
capacity acres, the transfurntcr windings 
short -circuits the high frequencies which are 
already lacking to an alarming degree. It 
is a % °chl- known fact that the coupling of 
audio -frequency transformers may be im- 
proved at the low frequencies by resonating 
the primaries of the transformers to some 
particular frequency at the lower end of 
the audible range. 

The effect upon the response curve, how- 
ever, is shown in Fig. 3. IIere "C" is the 
normal response characteristic of the trans- 
former and "A" and "B" illustrate the 
effect of employing such a circuit as that 
of Fig. 2; where the capacity C, connecting 
the high end of the choke and the trans- 
former primary, is of such value as to 
resonate with the transformer primary at 
some low frequency- (40 cycles for example; 
resonating the primary- at sixty cycles would 
increase the hunt to an undesirable extent). 
The feed (-ludic I,, through which the plate 
current flows, is an "Antertran 103" choke 
or a similar device of bight inductance. The 
condenser C should have a capacitance nce of 
about 0.25-ntf., which is an average value 
basal upon an inductance of lift' henries 
for the primary of the transformer '1'. ('l'bc 
by -puss condenser flocs not enter into the 
calculations, but should be 0.5 -mf. or more.) 

You will note that, in Fig. 3, the "reso- 
nance hump" in the response characteristic 
is lower in curve "11" than in "A"; the in- 
troductiun of resistance into the resonant 
circuit decreases the voltage effective across 
the inductance at the resonant frequency. 
IIere we find a method of controlling the 
low- frequency- response. A fifty -thousand 
ohm variable resistance It is inserted in the 
return lead from the low end of the trans- 
former primary. This value will give a vari- 
ation in response, over the range indicated 
by the curves "A ", "B" and "C "; which 
now indicate the rest se at the lower fre- 
quencies over the control range. Now, the 
louder the reproduction desired (above the 
original level). the greater the resistance 
in the circuit for accurate reproduction. 

Here we have a tone control which may 
he adapted to existing receivers; either 1w 
remodelling the set, or by using an adapter. 

Such an audio system is based upon the 
actual physiological conditions involved in 

listening to a reproduction; and not upon 
the desire for the must pleasing effect re- 
gardless of fidelity. 

Tone Control for the Trade 

For the Service Man, the most desirable 
unit must be one which will enable him to 
secure the saute results obtained in recent 
commercial receivers, without altering tilt 
wiring of an old receiver to a major degree. 
Such a device mat- be employed, liv 
making slight changes in the values of the 
components, in any receiver, whether 
equipped with a magnetic or a dynamie re- 
producer. This device is to be inserted in 
series with the windings of a magnetic 
speaker, or with the moving coil of the 
dynamic. (Fig. 4). 

In the case of the magnetic reproducer 
the values would be as follows: I., 1 henry; 
C, It, 50,11011 -oluu potentiuuuter. For 
use in series with a 1.5 -ohm moving coil the 
constants would be: L, 2 ntillihenries; C, 
4 -mf.; It, 2011 ohms. 

'l'he effect of this device will be to atten- 
uate the lower or the upper register, as 
desired, in a manner similair to that em- 
ployed in the finer broadcast receivers of 
today. 'l'he connections given in Fig. 4 are 
self-explanatory. It might be well to pro- 
vide a switch SW to short -circuit the re- 
sistance, and cut the tone control out of the 
circuit, when desired. 

When a magnetic reproducer is used, a 
coil having approximately the desired value 
for I. aunty consist of about :3011 turns of 
No. 32 insulated wire, hunch -wound on any 
convenient core. For use with al dynastic 
reproducer's voice coil, this inductance may 
consist of no more than 50 to 75 turns of 
No. i' to 18 insulated wire. 

'flic two systems explained represent the 
two extremes -the search for maximum fidel- 
ity on one hand, and the search for the 
most pleasing tone on the other. 'l'he writer 
would suggest that the first method be used 
in the experimental reader's own receiver 
where he can afford to buck the trend of the 
clay in order to obtain maximum personal 
satisfaction. The second method is fine for 
use in adding tone control to an obsolescent 
receiver; for the effect is startling in its 
action. 

(See also, "How Tests of Audio Quality 
are Hall," page 632, in the ,Tune, 1930, is- 
sue of ltuno- CaArr.- Editor.) 
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When tubes blow... filter equipment 
fails... tone quality suffers...look to 
line voltage fluctuations 

AMPERITE automatically regulates 
voltage variations up and down be- 
tween 100 and 140 volts to exact 
requirements. 

Easily installed in any electric radio 
in 5 minutes without chassis changes. 
Satisfies customers ... reduces Free 
service ... pays you a profit. 

A type For every electric radio, includ- 
ing yours. Ask your dealer or write us 

giving your set name and model. 
Address Dept. It( -1 

14MPERITE (9Doratlon 
561 bROADw.Y yew YORK 

\ 

PERITE 
Self Adjustin, 

LINE VOLTAGE CONTROL 

new radio thrill for you! Listen in DIRECT to London. 
Paris. Berlin, Buenos Aires and other broadcasting stations 
throughout the world via short ictuves. Enjoy un iune for- 
eign manttu.4 from strange lands. Your ordinary reeel,er 
cannot tune in these low wave stations. WORLD- WIDE 
RECEIVER gets 11 to 5111 meter stations with surnrlsing 
,darn'. SEND NO MONEY! .lust write your name and 
address on a postcard and ask us to .send sau this won- 
derful guaranteed short ware set. Pay postman $6. 41 plus 
a small duller) charge. All orders West of the Itnrkles 
most he arionipanle,1 bs 11-00 deposit, Foreign countries 
mu,t remit In lull. Write today! 

NEW RADIO BARGAINS 
Law Power Transmitter adaptable for phone or code. 

With plug -1n coils $14.75 
Auto Radio-Uses :t -2221, 22 -22227 tubes rond 1 -215 

power une. Angle dhd, tremendous volume. Com- 
ps, 1. Fits any cur. we guarantee this set to 
perturm, better than sets selling up to $130 20.00 

B Eliminator, Icone Dry with 2280 tube. lso volts, 
will operate up to ten tube set. fully guaranteed 6.75 

AC-A B C Power Packs, completely assembled 8.75 
Tubes: 1'x urne. 30 -day replmemrnt guarantee. No 21 n, 

51.1: 
Nu ?5t-1, 

No. 
$1.25; 

52.45; 
o. 4' . 75e; \o. 226, 65e;ß Nul 

1¡ 
75c. 

International Microphone. two button for public address 
53 stem and transmitters, speech or music $9.75 

CHAS. HOODWIN CO, 
4240 Lincoln Ave., Dept. A -15, CHICAGO 

l'p -lo- the -mi ode offerings 
at lowest whotesole prices. 
Includes newest Tune Con - 

1 ml. Screen lurid Superbelern- 
bne. Radio- PI 'mph om- 
binatinns, short save elvers, 
automobile r.u,lb s, public ad- 
dress. Attractive walnut con- 
soles and latest accessories. parts 
and kits. Don't buy until you 
see our big catalog. 

Western Radio Mfg.Co. 
128 W. Lake St. CHICAGO 

Tarn to pane 430 of this issue and read 
Ow special offer to those who are actively engaged 
in radin. 
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Hotel Directory of the Radio Trade 

The hotels on this and the opposite 
page are patronized by the Radio 
Trade. Make them your headquarters. 

800 
Rooms 

800 Baths 

Old Fashioned Hospitality 
in a Modern Setting 

In the Grand Central Section, 10 minutes 
from Penn. Station, near Times Square, 
Fifth Avenue shops and important com- 

mercial centres and theatres. 
Radio in Every Room 

Single Rooms $3 to $5 per day 
Double Rooms $4 to $6 per day 

S. Gregory Taylor, President Oscar W. Richards, monnprr 

n OTEL MONTÁI G¡{? 
h.J? TO SOLJTJ ¡ 

AND LCXINGTOI1AVr 

NEW YORK CITY 

`?fte lIeltedere 
FORTY EIGHTH STREET 

WEST of BROADWAY 

WiDWor/tJ 
Resident and Transient 

450 OUTSIDE ROOMS 
Each With Bath and Shower 

Serving Pantry 

EA-tn. l' . 
CF 

. - -; 
FEt 

D. M. PEPPER 

MANAGING DIRECTOR 

53 to 56 PER DAY 
Special Weekly or 

Monthly Rates 

Best Food in New York 

Radio -Craft Kinks 
(C'unlin ,,.I fro to to" llr tNi) 

telephone or high -ratio audio transformers; 
while condenser C1 (ordinarily about .01 -ut.) 
may be varied for different tones. The tele- 
phone receiver is designated as 11; the mi- 
crophone, M; the voltage supply for the mi- 
crophone, .\ (which will vary with each 
mike- although its average value is :1 tu 
L volts). 

If no microphone is available, une may be 
conveniently made by mounting on the dia- 
phragm of the receiver a -microphone but- 
ton," obtainable for about a dollar. The 
assembly is to be taped together and placed 
in a bue, padded with felt or cotton to pre- 
vent the audio howl being heard in the room. 

A TEMPORARY ^USE 
By J. B. McGirt 

TILE writer ran across this "kink" when 
the new Crosley screen -grid models first 

came out. The sets were equipped with a 

I -amp. fuse and frequently, when the radio 
was first put in use, the fuse would blow; 
whereas the fuse would hold if the heater - 
type tubes could be brought up to operating 
temperature. 'l'o keep from blowing so 
many fuses, I resorted to a tinfoil fuse. 

Fig. 6 

:1 wax to rem,' nn old fuse. 

Take a piece of tinfoil on paper (such as 
eu find annual chewing guau and cigar- 

ettes) and cut it to a size that will ,pest 
about go errand the all fuse tube. Next, 
cut away a portion of the paper and tin- 
foil; and your fuse then should look like 

the one illustrated. 
Ordinarily, the least mnount of tinfoil 

that can be left is about right; although 
it ran be to nde to fuse at higher current 
levels by making the conducting strip wider. 

Tone Controls 
(Continued from prole 411) 

Instead of the fens switch, a selector 
switch may be used in. for instance, the 
coupling-condenser-variation idea, as shown 
in Fig. 9; different values of capacity are 
required, since they do not add up as when 
a fan switch shunts the capacities. 

Another suggestion of the writer, for 
cases when it is desired to obtain a gradual 
dhatnge of the coupling -condenser value, in 
effect, is shown in Fig. 111. The advantage 
of this combination is that, although the 
volume is reduced, there is greater reduct- 
t ion of the low notes than of the high; an 
effect opposite to that obtained when con - 
densers are used to by-pass the high fre- 
quencies around transformer windings. To 
insert the units R and C, the connection 
between R1 and Cl is broken at X. 
(To be Continued in February lt..mo- Ct.vrr.) 
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Information Bureau 
(Lwu i ¡sited from page 420) 

against the stationary field of the permanent mag- 
net. This reaction is physical, and the coil, being 
freely suspended, moves in proportion to the amount 
of current through it. However, alternating cur- 
rent, flowing through this winding, at the rate of, 
say, 00 cycles, changes polarity so rapidly and is 

attracted and repelled so fast, that the coil cannot 
follow it. If there were some means of changing 
the field of the permanent magnet, at the same 
rate as the change in the moving coil, there would 
be continuous repulsion; and the needle would 
indicate truly. 

This action may be obtained by discarding the 
permanent magnet and substituting two coils (N, 
S, shown at the left). These are connected in series 
with the moving coil, so that alternating current 
through these coils changes polarity at the same 
rate as the current through the single moving coil. 
This produces continuous repulsion, and indication 
on the A.C. meter scale. 

57 ELEMENTS IN VACUUM TUBES 
(104) Mr. warren Haley, Mountainside, N. J. 

((),) Mention has recently been made that there 
are 57 elements that enter into the construction of 
vacuum tubes. Is there any record of the names 
of these elements? 

(A.) while the statement as to the number of 
elements is essentially true, the actual count varies 
from time to time, as the designs are modified; 
while the elements are, in the nimio, representative 
of most vacuum tubes. A late list of these ele- 
ments is given below, by courtesy of the R.C.A.- 
Itadiotron Co. 

Hydrogen Aluminum Tungsten 
Sodium Yttrium Chlorine 
Potassium 14 Rare Earths' Helium 
Caesium Carbon Neon 
Copper Silicon Argon 
Silver Titanium Iron 
Calcium Tin Cobalt 
Strontium Lead Nickel 
Barium Phosphorus Iridium 
Magnesium Tantalum Platinum 
Zinc Oxygen Thorium 
Mercury Chromium Nitrogen 
Boron \lulylxlenum 

(The "rare earths" include the metallic ele. 
ments cerium, lauth:uutm, praseodymium, neody- 
mium, illinium, samarium, europium, gadolinium, 
t erbium, dysprosium, holmium, erbium, thulium, 
ytterbium and lutecium which occur together and 
are hard to separate. They are used for coating 
filaments.-Editor.) 

The different elements and materials are used 
as follows in difTerents parts of the tubes: 

CL. \SS 
Silica borax 
Sodium carbonate Zinc oxide 
Calcium oxide Cobalt oxide 
Sodium nitrate Potassium carbonate 
Lead oxide 

Bakelite 
Porcelain 
Glass 
wou,l fiber 
Zinc 

BASES 
Capper 
Nickel 
Tin 
Marble flour 
Ethyl alcohol 

FILAMENTS 
Silicon 
Barium carbonate 
Strontium carbonate 
Calcium 
barium nitrate 
Strontium 

Tungsten 
Thorium nitrate 
('anon 
Nickel 
Cobalt 
Iron 
Titanium 

Nickel 
Monet 
Moly lxlenum 

Nickel 
Monet 
Molybdenum 

Iron 
Nickel 
Copper 

Class 
Utica 
Lava 
Isolantite 
(Continued on page 440) 

GRIDS 
Copper 
Chromium 

PLATES 
Iron 
Tantalum 

LEADS 
Zinc 
Borax 

SUPPORTS 
Nickel 
Molybdenum 
Monet 
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HOTEL DIRECTORY OF 
THE RADIO TRADE 

HOTEL CUMBERLAND 
54th Street and Broadway 

New York City 

3 Minutes to Tintes Square 

1 
Close to Everywhere -but Removed 

a 

from the Noise and Clamor 

A modern fireproof hotel with 
every modern hotel convenience. 
Within walking distance of the- 
atres, shops and business sections. 

DAILY RATES: Room and Bath, $2 and $3 per day 
Special Weekly Rates 

Under the Personal Management of Joseph Goulet 
formerly of Hotel Woodstock, New York City 

FREE CATALOG FROM ANY RAILROAD DEPOT 

"SOUTH OF THE 

MASON -DIXON LINE" 
is but another way of saying 

"Hospitality" 

HOTEL LUDY 
South Carolina Avenue at the Boardwalk 

Atlantic City's Newest Centrally Located Fireproof Hotel 
IS South of the Mason -Dixon Line 

Its RATES are as PLEASING as its hospitality 
$5 up Daily - American Plan - $30 up Weekly 

$2.50 up Daily - European Plan 

Fireproof Garage Attached 
R. B. LUDY, M.D. 

i 

SERVICE MEN - DEALERS 

A few minutes of your time NOW, spent in reading 
the interesting announcement of the OFFICIAL 
RADIO SERVICE MANUAL which appears on page 

390 of this issue, might save you hours of time in 

servicing in the future. Every dealer, Service Man 
and custom set builder should have a copy at his 

disposal. 



 RADIO'S GREATEST BARGAINS 
THIS month we are offering a great variety of battery sets at such ridicu- 

lously low prices that they cannot fail to astonish you. 
These sets are so- called store demonstration models and are not sold as brand new. However, all sets have been carefully tested and put into good 

shape and we guarantee them to be in good working order. 
All other merchandise listed on this page is brand new and is shipped in 

original factory sealed cartons and carries the same guarantee of absolute 
satisfaction. 

Act immediately as the supply is limited and we reserve the right to 
return remittances an soon as items are sold out. 

In many instances, our sale price are lower than the actual manufac- 
turer's cost. For terms, see bottom boxes. 

Radiola 25 Superheterodyne 
Tire 

1 

bsqnpr 
I find set requiring Ii 

"X -19!1 lutes. No out 
side aerial is needed. 
The rereher has "10 -k.. 
selectivity. Tuning of this 
receiver Is aronlplished 
through large "thumb- 
operated" pining drums. 
So designed the tations 

may be lugged" directly on the 
druids. The small 
enter knob controls 

multiple - contact switch which 
changes the circuit 
to include one or 

la., t;,, t.f A.F. A two -tune mahogany , 

Mori of original pattern houses itter 
the nira --i- and batteries. lis overall dimen- 
sions are 25s19s12 Inches high. Shipping 
weight. 51 Ills. 
List Price $205.00. 
YOUR SPECIAL PRICE 

$10.95 

Stromberg- Carlson 523 
This fine set uses 4 
201A and 1 200A 
tubes. The cabinet 
is one of the finest 
ever made for radio 
sets. A slanting. 
beautifully grained 
wooden panel me- 
rles the tuning es- 
cutcheons. The panel controls Include a "Long -Short Antenna" switch: 3 -ohm and 
20 -oint rheostats: "On-Off" slap switch: 
audio output lark: and a t5'estnu 0 -7 volt- 
meter. The jack an lire panel is for phono- 
graph pickup. .1 neutnslyne sirrult is loved. 
26 long x I1 deeps 13 Indies high. Ship- 
ping sleight 75 lbs. 
List Price 5180.00. $24.95 YOUR SPECIAL PRICE 

Freed -Eisemann NR -5 
(Neutrodyne) 

A amid walnut 
cabinet rile3 a 
piano finish is the 
loosing. lacks for 
1st and 2nd A.F., 
and Deteiir out- 
put are provided. 
Ilan) rubber in 

sulated variable condensers Ili -plate) are 
Iturd. There are two glass - Insulated "leutrn- 
duns"; 3 "full psi oi' molded tuning 
dials: , molded rheostat knobs: A.F. 
t ranfrr rovers and :I tuning rondeosemsn Over- 
all dimensions are 2.e x e s O Inches. The 
panel is hllu'k bakellte, engraved and highly 
polished. Slipping weight 30 lbs. 
List Price $145.00. 
YOUR SPECIAL PRICE $ 7.95 

Utah Dynamic A.C. Power 
Speaker -Model 33A 

110 -volt. 60 -ryelo 
...e. light socket 
simply for field 
agitation w I t h 

1l'eatinghuuse dry 
r r etifì 

r 
r. 

9 in. high. 9.4 
In. wide. 7% in. 
d e e n. Speaker 
Moles packed in 
fvwdin c r a C. 
Weight I9 16s. It 
is one of the 
must est powerful as 

pro 
l 

lo ucersil t the market. 9 -Inch cone. 
List Price 550.00. 
YOUR SPECIAL PRICE........ $7.50 

A.C. Phonograph Motor 
S'YNl'111t11NOrs--- 
revolves EXACTLY 
so turns per minne 
despite any voltage 
variations. 5t o s t 
umpatt math-- 

only Ida in thick - 
POunto in :my Ihnitrd spare, For Ion volt. 
cycle, AC, Complete with Inrnhlble. Ship- ping rut. 10 Ins. List Prise 315.00. $4,45 

YOUR SPECIAL PRICE 

Pacent "Phonovox" Pick -up 
One of the best and 

asst powerful electric 
Phonograph pick - ups 
made. Ilalnnred tone 
inn. unusually sends 

live. 
,hipping weight 7 ß9. $4.85 
YOUR PRICE 

Radiola 28 Superheterodyne 
Is a "Se und harmonic" 
amoel hetrrudyne. I luwecer, 
the Atop[ of the '^28" in- 
cludes 7 type X199 tubes 
and 1 tNI,- 5120 tube. The 
Radil.la 2.a includes 3 S.L.F. 
condensers. 2 1 -mf. safety- 
lamp by -pass condensers; 
noter- tappet loom Ineeessi- 
taled by the stage of neu- 
tralized R F.1 ; 1 off -on 
switch; 2 filament rheostats; 
1 4 -roll R.F. inductance; 2 
jacks; and the special 3- 
soeket " ataromli' contain- 
ing the LF., R.F. and A.F. 
transformers. Coast to coast 
rwrplinn Is a rather usual 
aernmpl lshment ! 1' s 

drum dials -spare for station hogging there- 
on. Ninny easy ways of electrifying this re- 
ceiver. Revolving Idol- greatly assists tun- 
ing. Access to battery compartment obtained 
ivy raising rereher 011 hinge- A peened steel 
frame supports the chassis equipment. The 
1 rlh gany cabinet has the general appear- 
sure of a s rrrtary. 
L:et Prise 5295.00. $24,99 
YOUR SPECIAL PRICE L 

Atwater Kent 30 Compact 
One of the best sets 
Atwater Rent pro- iiin.,. It is a slx- 
tulIe set. Three 
stages of R.F. am- 
plification. delertur, 
two stages of A.F. 
amplification. And, 
single dial Control. Even as an ordinary battery sat It wilt sell un sight. as the 
glassy, molded bakellte "full usina" dial. 
volume O nlrols, stol highly gilded metal 
parts pretend an attractive appearance. There 
is e a testier wheel at the lower edge of the 
dial, fur One tuning. The variable conden- 
sers are 16-plate sire. The two A.F. trans- 
formers are shielded. These transformers 
may he Instil as replacements as they will Ili into almost every art. The sockets are 
demountable. Overall Ihuelriuns are 2056l, 
xó'á Inches high. hipping weight 2,1 lb, 
A O wire color -retied raite 6 ft. long Is 
included. 5 type 201A tubes and 1 type 112.1 
or 171.1 are recommended fur this receiver. 
List Price 580.00. 

$14.95 YOUR SPECIAL PRICE 

Ware Type T. Neutrodyne 
This Is the misi e 
nom leal in operation 
of all radin sets. The 
I reluit is that of a 

REPLI :N1 :p1 NEI -- 
TItODYNE Incorpor- 
ating 3 UV-199 tubes. 
The mahogany Cab- 
inet Is 11 lu. long 
and 13 in. deep. This 
fdesign provides nom 
or the "A" Supply 

of 3 dry cells, 2 "II" and 1 "I"' battery. 
There 2 13-plate variable rndensers. 2 
neutrelytle -type lt. F. transformers, i ...F. 
transformers. rheostat. 2 jacks. E.F. choke, 
' tourin:: dials. shirk -absorbing mounting 

for the 3 tubes. Shipping weight 16 lia. 
List Price 565.00. 
YOUR SPECIAL PRICE .. ..... $ 5.95 

245 A.C. Power Transformer 
For foe 2224 (or five 222271, 

two 245, une 22290 A.C. 
tubes. (lit ANY I'O\Ili1- 
N..TI(1NS OF 2't -VO1 T 
Tí'111: S. All 3erontlarY 
windings ('ENTER TAP- 
PED. On0 -VOLT I I 1G h I 

VOLTAGE SE1-IIND.IRY. 
75 WATT CAPACITY. 
Slag .St: x I Li l3% Inches. 
For 110 volt. 60 cycle. 
... C. Shipping weight 12 
Ibs, 
List Price 515.00 
YOUR SPECIAL PRICE 

2!/2 Volt A.C. Fil. Transformer 
Two windings. both center 
tapped. One "lights" six 

sic 221 2 u, -rnit 

tubes. and the other lights 
two 213 tubes. Total: 1t 
nnp.. For 110 volt. CO 
(mcle. .1.1'. Sire Ilix2.40x 
3% Ingres. s 11 I Io p l Il g 
wt iglu 6 Iba. 

List Price S10.00. $2.75 
YOUR SPECIAL PRICE 

Radiola Superhet. AR -812 
One of toi most 
famous r a d I o 
sets In Amer- 
ica. This set 
placed on a 
table. the bat- 
tery switch 

turned to "on." and music will Inc beard, 
-without an outdoor antenna; It works with 
a loop aerial built Inside tige cabinet. The 
set Is super-sensitive and, In certain locali- 
ties. It Is Islssible, on the east roast. to 
hear west coast stations. The cabinet holds 
all the batteries for the six "dry-cell'' tubes 
required. Some experimenter tone in short 
rave ttbau and use the AR -612 as the 
INTER%IEDIATR FREQUENCY ANIMA - 
FIER. In that way the tremendous allgdifi- 
ratlnn obtainable frtni this receiver Is used 
to the fullest extent. A push -pull switch 
Itenter) turns the set on aid off ; another 
(lower left, etta in either one or two 
stages of A.P. amplltration. Although the 
ahlnet Is 35 burls long. 1155 deep and 
11% high. the panel of the receiver is only 
19 Inrbes long and 9 Invites high. The dif- 
ference Ties In the tau end compartments 
for "A" and "11" batteries. Six type í'Y199 
tubes are required for this receiver. Dry- 
er!' timer tubes, the type '20, may be used 
in this eel If Naald or similar adapter 
Is used Shipping weight 45 lbs. 
List Price Is $220.00. 
YOUR SPECIAL PRICE $10.95 

Atwater Kent Model 35 
One of the most 
rumps,[ receivers 
ever offered to the 
public. 3 stages R. F. 
3 variable ntien- 
sers are used. Over - 

II dimensions are: 
17 %3(53112 inches. The Chassis Is hosed 
111 a hnnvn Crackle finish pressed metal cab- 
inet. This Is a une -dial control" revelsem. 
Inrnrloraled In this set is a a-wire rattle. 
each wire of which Is rubber insulated and 
,dur tell." This shielded receiver has 

very high main" and may be used with 
antennas of any length, without In the least 
affecting the tuning. The "triable condensers 

seare of the "single bearing rotor" U'pe. This 
t takes the following tithes: 5 type -201.t 

:nul ne type -112A n 171.1 lobes. Shipping 
wveigh t 16 Ils. List Price $65.00. $14.95 YOUR SPECIAL PRICE 

Freshman "Masterpiece" B 
It Is lint -hod in 
grained walnut tu 
Il latr'II Ille 
of the rgbineh,Ta- 
pored pressed -meta I 

knobs [Veatch a 9. 
to-1 ratio gear rxm- 
trol the tuning em- 
dener,. lire dial 

tilting' being ch,erved Ihr"ugil wind "o. 
Yolunip as well as recentra ;tun and o 

lotion, is adjusted by the two "lever- 
which are rheostat -arm control. An off ... 
switch completes the inmci ISrmlt. Set 

201A holies. Two type "30" .1.F_ tt- 
formers are ., used. ratio of shout P. I 

Three 19 -plate variable condensers are ri 
ed lu the frame. 'Ileaag- fecund colts e w 
une tuning hrdnetanees. A power tubel 
he used in the lait si ace of A.F. anqIii .. 

lion. If desired. Shipping weight ;m 

List Price $75.00. $6.95 
YOUR SPECIAL PRICE 

Earl Power Transformer 
Slake my r n eamp 
Mg then old batter!' 
set. This lamer trans- 
former used In Earl 
51 n d e 1 22 receiver 
supplies "A " "Il' 
nul "C" potential: 
tor. two 27's (or 

three '26 's.rtwo IA's 
51141 one '90 rectifier: 
total current output of I.Igh- sonate rf 

t 

ndir- 
at maximum output (about 200 vulls) L 

Hlghh -voltage secondary. filament niwl 
Om for '27's. and tor '71A's are cent, 
tapped. .say he used In any number of 
combinations. Sellable resisters. a smote of 
4 -elf. filler condensera, Iwo 30 -henry chokes 
and by_ Pass condensers omplete fine Ianerr 
pack. Size 3x¡ x :1 x _ i Inches. 16 lung 
(rads and full wDing dhyrtlons. SI llgdug 
nclght i Iles List Price $7.50. $ 1.75 
YOUR SPECIAL PRICE 

The Radiola 20 
Tolu stages of tuned 
freniterney amP111i- 
cation, a regenera- 
tive delertur. and 
MO staves of A.F. 
amplification. usine 
4 type X -199 tutees 
and a X -120 for 
the last a u d i o 

stage. Is the ar- 
rangement of this receiver. The A.F. trans- 
formers used in this tet are perfectly de- 
signed for the required performance. Heavy. 
soft Dun envases the -htdhlgs. and the fre- 
quency charaeteristie is ('Sin-lit locally gust. 
Cabinet Ix mahogany, list-rail d'nn +i.'.uus 
are: 19x16311 inches i -ht 
35 Ibo. List Prise $102.50. Q 7 6).50 
YOUR SPECIAL PRICE . . rp 1 G 

Atwater Kent 20 Compact 
Five 201.1 tubes are 
used in this very 
sensitive and selec- 
tice ttulel red lo 
frequency sel. Di- 
mensions: 20x6%x 
6% inches high. .1 sLx -wire cable. "color pled." 6 ft. long, Is Included. Cabinet is 
finished in walnut. The panel Is metal, fin- 
ished in flat brown. Variable enldensers 
having 16 plates are used. The variable con- 
densers are Independent of Ille receiver chas- 
sis. 3 brown molded "full vision" dials are 
it-ed. A 3 -point switch on the panel selects 
taps on the first R.F. call. for "local" or 
"distance" reception. Non -oscillating. Easily -rire) for A.C. operation. Shipping weight 
20 lbs. List Price $60.00. 
YOUR SPECIAL PRICE $10.95 

Freshman "Masterpiece" A 
it is of the tuned 
Radin Frequency 
typa Requires 4 
201í. 1 171A 
tube. Iles '_s A.F. 
transformers. and 
3 variable con- 
densers Overall 
dimensions are: 
211% x 12 x plc haches: mahogany bakellte 
panel. The cabine Is finished In mahogany. 
3 19 -plate variable ru dessers used. The dial settings , rr read through recessed woo doors, 2 jacks no.njled o panel Shipping weight 25 lbs. List Price $80.00. 
YOUR SPECIAL PRICE 7.00 

Allen Hough ROTROLA 
This remarkable 
n e w instrument 
enables you In 
ohs phuloglapll 
revisits ou tlwgh 

ur radio I 1 

speaker. Plugs 
ìnlu any rachi ,t, whether sane 

1 s 
batterie.: tor 

h Connected 
mr radin In 

n Jiffy. Ennilared 
frith fine electric 

motor aerating only on A.C., 60 eyelee, 1111 
colts. New Webster pick -up: vulnnit con- trol: epeeist ennstant speed elect rit motor. 
I haut lfnl lortnhle cabinet. Full hrolur 
to 111111111,1. In fsNory sealed rase. St dPping 
weight IS Ils. List Price 545.00. $ 7 1J q. 
YOUR SPECIAL PRICE 

Replacement Power -Pack 
Condenser Blocks 

I :reef rhlmlirate, 
physical site, place- 
meld of connection 
terminals. and elec.- 
rlral apeeifratinns 

dd original blocks. 
For Majestic 171 
!toe $535 eifrn 
l'or Majestic 250 type run. i crus 

For Majestic 2 IS type rereher-n 
For Atwater lient 37.. 
For Freshman 11.12 

Fur :.;ajestie "It" Eliminator 
For Mai, stir Master '71" Eliminator 
For Malec le Siarlal Master "II" 

Eliminator 
For Majestic "A" Eliminator 

85.75 
5.75 
5.75 
5.75 
2.90 
2.90 

3.80 
4.40 

WE ARE A WHOLESALE HOUSE AND CAN- 
NOT ACCEPT ORDERS FOR LESS THAN $3.00. 

If C. O. D. shipment is desired, please. remit 20 °'s 
remittance. which must accompany all orders: bal- 
ance on delivery. 

If the full cash amount accompanies the order, 
coo may deduct 2°ó discount. Send money order - 
check-U. S. stamps (any denominations). 

Radio Trading Co. 
25 West Broadway 

New York, N. Y. 

Should you wish goods shipped by parcel post, be 
sure to include sufficient extra remittance for same. 
Any excess will be refunded. 

We have no catalog - order from this 
page; you will find special offers from 
time to time in this magazine. Prompt 
shipments will be made. 
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Short -Wave Notes 
An unprecedented occurrence followed the recent 

revolution in Argentina, when Gen. José F. Uri- 
bunt, the new provisional president, addressed not 
merely his own countrymen, but the world at large, 
to announce the new policies. The address, broad- 
cast from the Argentine transmitters on the longer 
waves, was also transmitted to the United States 
over a Buenos Aires -Sete York telephone link, and 
there rebroadcast by the N. B. C.; so that it was 
heard simultaneously throughout both continents. 
On the occasion, a week before, when Gen. tit-i- 
lium took the oath of office, more than three hun- 
dred thousand persons, gathered before the presi- 
dential palace, heard clearly the ceremonies through 
the public-address system which had been erected 
for the occasion, according to Revista Tcicgrafica. 

To connect the Hawaiian Islands together by 
telephone, authority has been given by the Radio 
Commission to the Mutual Telephone Company to 
use waves from 13 down to 5 meters. This would 
appear to be the first application commercially of 
waves so short. 

The tank service of the British army now util- 
izes a standard transmitter, designed, for work 
between 7 and 8 meters, by the Marconi Co. As 
the tank forms a very substantial "shield can," 
it is necessary to provide an external antenna which 
is in the form of a 12 -foot copper plated rod. The 
immediate range of such transmissions is necessarily 
short. The power for the tubes is derived through 
a rotary transformer from a 12 -volt storage battery; 
600 volts is applied to the plates. 

While commonly, short waves are freer from 
"static" than the longer ones, it was recently- re- 
ported to the Prench Academy of Sciences that the 
aurora borealis had, one night last September, made 
it necessary- to change from 30 meters to 17,000 
to maintain the New York -Paris radio service; and 
similar troubles were experienced in communica- 
tion between Paris and Japan and South America. 

Telephony across the Tasman Sea, between Atis- 
tralia and New Zealand (about fifteen hundred 
miles) is in view; and the tests of station ZLW, 
Wellington, N. Z., with VK2ME, Sydney-, have 
been heard in this country-. Through the latter, 
New Zealand would be able to connect with the 
European and American telephones. 

Station LSX, Buenos Aires. which has been test- 
ing with 20 kilowatts on 28.98 meters (10,350 kilo- 
cycles) and has been heard in this country -it was 
the means used to transmit Gen. Urihunt's speech, 
above mentioned -is to be used later for commer- 
cial telephony. Reports on tests are solicited by 
the operator, the 'rransradio Internacional, San 
Martin 329, Buenos Aires, Rep. Argentina. 

For a long time, "Paris Experimental" has been 
listed in French and other radio publications as 
a powerful short -wave transmitter and, since it 
was not licensed, was a "mystery" station. It now 
appears from L.:Iatruoc that, while it had origin- 
ally 25 watts, the fervent imagination of its youth- 
ful operators caused them to send out announce- 
ments, duly published, of transmissions on 6 kilo- 
watts -and some listeners with good imaginations 
seem to have heard it clearly. The practical jokers 
are now in the hands of the police and, while the 
well -known sense of humor of the French will 
prof mbly mitigate their punishment, it is to be 
hoped that future falsifiers of the station list will 
be discouraged. 

Book Review 
( L : i ¡ " , . n : ! I , tlSl 

ever -- unlike the >enates of Rome soul Carthage, or 
the English and the hutch East India Companies - 
the business organizations of the future will 1w 

able to settle their trade rivalries without calling 
on the naval and military arms for support, as the 
author predicts, is a matter unsuitable for con- 
sideration in the pages of a journal of radio. 

Throughout the 'oily of the book, radio is con- 
sidered especially for its influence as a colleague, 
or as a competitor, of the newspapers; and it is 
treated as a disseminator of news, of advertising 
and of propaganda, in turn. The author declares 
that it is essential that the various broadcast sta- 
tions of this country-, unlike those of other nations, 
shall remain in diversified ownership; and that 
"The newspapers of America should never make 
the supreme mistake of standing idly by and per- 
mitting broadcasting to become a bureaucratic 
Creature." 
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BARGAINS 
At the tremendously low prices at which the mer- 
chandise below is offered, every radio dealer, 
service man or mechanic should equip himself 
with stock for future use. It is probable that such 
low prices will not prevail for long. 

COMBINATION "A.B.C." POWER PACK 
WIRED READY FOR USE 

Built with high-grade parts. Supplies "A.B.C." 
Voltages for 5- 226's, 2 -22i s, 2- 171A's, 1 -280. 

105120 Volts - 50-60 Cycle 
Delivers over 125 Mils and up to 3W volts "B" power. 
The Power Transformer is designed to take care of a 

D.C. DYNAMIC SPEAKER, two connections being 
provided on the pack for saute. It need not be used im- 
mediatel, but may corne in handy at some future date. 

Price 
Now 
$6.75 

THORDARSON Input 
and Interstage Transformers 

A Transformer pos- 
sessing a ratio of 2 to 1. 

Built primarily for use 
with 210, 250 and 245 
types of power tubes 
in push -pull stage. 
Size 3%x3x33/4 inches 

Weight 3%22 lbs. 
List, $12.00 

Your Price, $3.95 

B.B.L. GIANT ELECTRIC 
Motor Speaker Chassis 

Contains a (;IANT MUDEL 
('NIT. Note the II G G E 
MAGNETS. Surpasses all 
other magnetic speakers, and 
most dynamics. Every note 
and tone in the musical reg- 
ister is faithfully reproduced, 
with no distortion or rattles. 
M('SIC AS IT SHOULD BE. 
Equipped with switch ar- 
rangement offering choice of 
3 impedances to match any 
amplifier output character- 
istics - an exclusive feature. 

No field current required -no rectifiers. Shipping 
weight, 10 lbs. 

No. 421 -E -2. 9 -in. DIAPHRAGM. 
List, $14.00 

Your Price, $7.25 

EDISON PUSH -PULL INPUT 
TRANSFORMER 

1 -Grid 4 -Grid 
2 -Fil 5 -Plate 
3-Fil 6-11 plus 

RATIO 3x1 -For replacement 
for use with 171A- 245 -250 
tube. Elect ro statically 
-hiebded. 

Your Price, 90¢ 

TUBE SALE 
Regular SILVER SI IELD Vacuum Tubes - 
PO err cent. replacement within three months 
provided they still light. 

X201A 50.35 

S' 
I.li!1 

X226 
Y227 

.40 

.50 kR 
II 

.550 

só 
.50 , I 

X280 

.75 

b, 

X281 
X250 
xzlo 

'1.05 
1.25 
1.25 

UX199 .60 
UV199 .65 
UX120 .65 
WDII .75 
WDl2 .75 

N O LESS THAN SIX 
TUBES SOLD AT ONE 

TIME 

VICTOR REPLACEMENT 
CONDENSER BLOCK 

For Replace- 
ment in All 
Victor Sets 

Total capacity 
10))4 Mfds. 60) 
working voltage. 
Size: 5,4 in. long, 
5 in. high and 4 
in. wide. 
Housed in metal 
can. 

Your Price, 
$2.90 

PEERLESS (SPRAGUE) 
Filter Condenser Block 

Used in Peerless Courier 
Sets 

Total Capacity 7 Mfd. 
Working voltage 500 

5% in. high. 244 in. wide, 
2iÿ in. deep 

Red -2 mfd., 600 V. 
Blue -1 mid., 400 V. 
White -Common for above 
Green -1 ntfd., 300 V. 
Brown -1 ofd., 300 V. 
Yellow -% mid., 200 V. 
Orange -V, ofd.. 200 V. 
Black -Common for above 

Your Price, $1.45 

EVEREADY and BOSCH 
Filter Condenser 

Block 
For 1928 -29 Models 

Your Price, 
$4.65 

THORDARSON 
CHOKE 

30 Henry - 100 Mils 
Used as supplementary choke 
in Peerless Courier sets. 575 
oltnts r 

Your Price, 900 each 

THORDARSON T- 2030 -A 
FILTER CHOKES 

\ single open frame choke, 30 
Henry, 150 R1. A., D.C. Resist- 
ance. 290 ohms. 3010 -volt insola- 
tion. Size: 3x3!4x3y inches. 
\ \'eight, .; lbs. 

List, $7.50 

Your Price, $2.70 

20% deposit required on all C.O.D. shipments Shipments positively made within 24 hours. 

GRENPARK TOOL CO. 12s14e5 
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Increase 
your EARNING 

Power-- 
W HATEVER your job, you Will find in 

EVERYDAY MECHANICS labor- saving 
kinks which will help you to get more 

work done in less time and will bring you recog- nition from your employers. If you do machine 
shop work of any kind, auto repairing, sheet metal work, electrical work, farming, concrete 
work, carpentering, tool making, poultry raising, painting, plumbing, masonry, building, glass 
work, welding, or general repairing, a yearly subscription to EVERYDAY MECHANICS will 
pay for itself a thousand times over in a very short time. 

15c The Copy 

* 

: 

CAT 

fr000,-IDrlf.suD-Macaou.swovul,ar. 
FgelA,Mrwrr. FORMULA S.CRr-nitaY, 

METAL CRAFTS, RADIO PUMAS. 

On ill Newsstands 

Make Money in Your Spare Time 
Thousands of amateur mechanics and spare -time workers 
make gilt to $11111 a week EXTRA BI(INEY by s rs Icing 
anion] cleaners and ashing arldnes; repairing 1uW- 

umblles; nnnufm0a ring book ends, lamp- shades. tad 
chest s, chairs, tables. unicine , nantent s, cnneretc :Ira Ides, 
Photo ft aloes. flower boxes. glitters. and innumerable prod- 
ucts In everyday use. EVERYDAY Ai ECH.\NICN teaehes 
,ou DOW to turn your spare tinto into JIUNEY. 

Contents 
SPACE TOES NOT PE1011T VS TO PRINT :\T,T. 
THE F'E.tT 1' it ES IN 'f II CI RR ENT ISSUE OF 
EV EItY DAY yl ECIIA NB'S, (tut the following titles sill 
glee y some Itt,lb 01ou of the Interesting and valuable 
contents 
Automobiles, A spat Ion. (bend stry. Construction Rork, 
Elect rlrity, Magic, Metal \Volk. Radio, Photography, Shop 
Work, Woodworking and new desires. 

A Special Offer 
In order that you may not nil a any of the spinedid fea- 
tures now appearing in EVERY 11-\Y AI E191 A NICS and 
aplortlhdl les for making money from the unique "t Its'' 
that appear In user). Issue. the publishers will send 
this valuable magazine DIRECTLY TO YOI'it 110M E 
esrq month at n reduction of ONE -THIRD off the usual 
subscription Dire But to take advantage of this offer 
you most art quickly. Tear out the , Ian below and 
mall It today. YOUR FIRST COPY OF EVERYDAY 
51ECHANICS WILL BE SENT YOU BV RETURN MIL, 

Mail Coupon Today 
EVERYDAY MECHANICS PUB.. Inc., 
96.98 Park Place, New York, N. Y. RC -131 

Please rush my first ropy of EVERYDAY MECHANICS. 
I enclose 

( ) 81.00 for one year's subscription 
( ) 1.90 for two year: subscription 
( I 2.70 for Ihree years' subscription 

(Check one of the above) 

NAME 

ADDRESS 
CITY STATF 
NOTE: This special subscription offer may be withdrawn 

at any time. 
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(Continued front page 443) 
GETTERS 

Caesium 
I 'hoslthor us 

Carbon 
Tantalum 
Al i schmetal 

Magnesium 
Calcium 
Strontium 
lia u iunt 
Sodium 
Potassium 

Hydrogen 
indium 
N con 

GASES 
.Argon 
Nitrogen 
( Ix rgelt 

RADIO EMPLOYMENT WANTED 
'l'he writers of the following notices may lue 

addressed in care of RA to 1 o Cry Fr by t he respective 
Opportunity numbers: 

(Opportunity 94) Service Man, three years' ex- 
perience including jobbing house, desires connection 
about the first of the year. S.O.E. resident gradu- 
ate. .Age 21. Single. (Minneapolis). 

(Opportunity 95 Service Alan, now- in business 
for self, four years experience all makes, Capitol 
K. E. Inst. student, N. R. I. graduate, licensed 
commercial operator, seeks posit' as foreman, 
Service Alan or broadcast operator preferably in 
west. but will go anywhere. -Age 31), Married. 
(Iowa.) 

CORRESPONDENTS WANTED 
I would like to correspond with anyone about 

my age (191 who has built the lottery model 
"Super-Wasp." 

:Al.IIygT J. `ANTORO, 
203 Tillery St., Brooklyn, ,G. I-, 

Short -Wave Stations -When to Listen 
(Cuoli:ulyd from rage 4'1) 

Kilo - 
Meters cycles 
48.99 6,120 -....Blot alas Sweden ' Rundradio." 6:30 -7 

a.m., 11 -4:30 p.m. 'Holidays, 5 a.m. -5 p.m. 
-NAA. Arlington, Va, 

.. Chi lb. (Saigon), Indo-China. 6:30- 
1 :30 a.m. 

-W2XE, New York City. Relay's WA BC. 
Atlantic Broadcasting Co. 

-FL, Eiffel 'rower. farts, 5:30-5:15 a.m., 
5:45 -12:30, 4:1 . -4:45 p.m. -....Toulouse, France Sunday 2:311-4 p.m. 

-MTH, Rio de Janeiro. Brazil. 5 -7 p.m. 
--EA R25. Ilarcelona, Spain. 3 -4 p.m. 

49.15 6,100- W3XAL, hound Ilcook. N. 3. (%VJZ, Nov 
Yurk1. 5 -6:30 p.ut., Il p.m. -1 a.m. 

49.17 6,095- VE9GW, Bowmanville, Ontario. Canada. 
Daily, 1:45 -5 a.m., noon to 7 p.m. Sun- 
days. 

S 
a.m. to 7 p.m. Gooderlmul de 

Worts, Ltd. 
49.26 6.090-.... Copenhagen. Denmark. 
49.31 6,080- W2XCX, Newark, N. .1. Relays WOR. 

-W9XAA, Chicago, Ill. (WCFL). 6.7 a.m., 
7 -8 p.m., 9:30 -111:15, 11 -12 p.m. Int. 

S. -R'. Club programs. Sat. (non 10 p.m. 
to 6 a.m. Sunday 

-W6XAL, Westndnster, Calif. 
-HS2PJ, Bangkok, Siam. 6 -0:30 a.m. 

49.40 6,070 -UOR2, Vienna, Austria. 5 -7 a.m., 5 -T 
pot. 'riles. and Sat., 9 -I0 a.lit. Thu. 

49.46 0,065 -8AJ, Motala, Sweden. 6:30 -7 a. III., I1 a.m. - 
4:30 1.ut. 

49.50 G,060- W6XAL. Cincinnati, Ohio. Relaye WLW. 
G :3u -Il a.m., 1 :30-3 p.m., 6 P.at. -1 a.m., 
-all's 

-W9 XU, Council Bluffs, Iowa. Relays KOIL. 
-W3XAU, ltybern, l'a., relays WCAU. 

49.67 6,040- W9XA0, Chicago. III. (tVMMD. 
-W2XAL, New York. 
-- PK3AN, Sottraba a. Java. 8 -9 a.m. 

99.80 6,020 -W9XF, Chicago. Ill. 
-W2XBR, New York, N. Y. (WIONY). 

49.97 6,000 -2 L32 C. Christchurch, New Zealand. 10 
p.m.- midnight, Tuesdays, Thursdays and 
Fridays. 

-HRB, Tegucigalpa. Honduras. 9:15 p.m.- 
midnlght. Mo., Wed., Fri. From It poi. 
to midnight Sat., Int. S. W. Club programs. 

-EA R25, Barcelona. Spain. Sat. 3 to 4 p.m. 
-RFN, Moscow, Musela. Tues.. Thurs.. Sat. 

8 to 9 a.m. 
-Eiffel Tower. Paria, France Testing 6:30 

to 6:45 a.m., 1:15 to 1:30, 5:15 to 5:45 
p.m., around this wave. 

56.23 5.970.... V at Iran City (Rome). 
51.90 5,833 -H K7. Itarranquilla, Colombia. 8:30 to 

11,30 exc. Sun. 
52.00 ,770 -AFL, Bergedorf, Germany. 

2.11i 5.7111- VE9CL, Winnipeg, Canada. 
52.72-59.44 5.69o-5.510-Ai remit. 
2.00 óa0 -OCTU, Tunis. No. :Africa. 

54.02 5.7.50--W81(1. Columbus, Ohio. 
54.51 5,500- W2XBH. Brooklyn, New York City (WBBC, 

\VCGI'1. 
50.70 5.300 -AGI, Nauen, Germany. Occasionally after 

7 pn 
58.00 5,170 -OK I MPT. Prague, Czechoslovakia, I to 

3:30 p.m., Toes, and Fri. 
-PM B, smuluts , Jan. 

59.96 5.000 -.... Brat Islas a. Czechoslovakia, 
011.90 4,920 -. LL, Parla, France, 
61.22 lo 62.311 meters-4,8011 to 9,900 kr Television. 

-W9X K, Pittsburgh, Pa.; - -W IX AY, Lex- 
ingtnn, Mass. W2XSU, Beacon, N. Y.; -W EN R. Chicago. Ill. 

63,54 4,795 -W9XA M. Elgin, Ill. 
-W3X2, Washington, D. C. 
-WSXDD. portable. (tell Telephone Labors- tars, New York. 
-W9kL, Chicago, 111. 

62.69 4,785- Akeraft- 
-And other experimental stations, 

62.70 4.795 -V2A, Drummondville, Canada. 
02.60 4,770 2L2X X. Wellington, New Zealand, 
63.13 4,750 -WOO, Deal. N. J. 

-WXDO. O nn Gate. N. J. 
65.22 to 66,,67 meters -4.501 to 4,600 lie. Television- 

-W6XC, Ens Angeles. Calif. u 4,430 -0OA, 
p.m.. 

Germany. r, to 7 p.m. -' ^ to 3 p.m., Mon., Wed., Fri. 
70.00 4,280-OH K2. Vienna, Austria. Sun., first 15 

minutes M hour from 1 to 7 p.m, 
70.20 4,273 -RBIS, Khabarovsk, Siberia. 6 -7:30 a.m. -0201. S.S. "ftomeric.' 
72.70 4,120 -G2G N, SS. "Olympic." 

-621V. SS. "MaJestic.' 
71.77 -72.9R 4.1R0- 4,100- Alreraft. 
72.87 4,116 -WOO, Deal, N. J. 
74.72 4,105 -NAA, Arlington. Va. Time signals 8:55 -9 

a.m., 9:55 -10 p.m. 
60.00 3,750 -F8K R. Constantine, Tunis. Africa. Mon. 

and Fri. -,...Turin, Italy 

Kilo - 
Meters Cycles 
62.90 3.620 -DOA, Dobel its, Germany. (Television.) 
84.24 3,560- 027RL, Copenhagen, Denmark. Tuesday 

and Fri. after 0 p.m. 
14.46 -85.66 3,550 -3,500- Amateur Telephony. 
86.50- 88,110 3,490- 3.460-Aircraft. 
92.50 3,256 -W9XL, Cicago, Ill. 

-W6XBA, S.S. Metha Nelsen, Fox Film Corp. 
-W2XDD, portable. 
-And other experimental stations. 

91.76 3,166 -WCK. Detroit. Mich. (l'olive Dept.) 
95.48 -97.71 3,142- 3,0711 -Aircraft. 
98.113 3.124 -W00. Deal, N. J. 
97.15 3,088 -W IOXZ. Airplane Television. 
17.53 3,078 -W9XL, Chicago. Ill. 
98.95 3,030- tlotala, Sweden. 11 :30 a.m. -coron. 4- 

10 p.m. 
101.7 to 105.3 meters -222,850 to 2,950 kc. Television. 

-W3XK, Wheaton, Bbd, 8 tu 9 Ritt. cept 
Sunday; -W2XR, New York, N. Y. 
W9XR. Chicago, Ill. 

109.9 2,870- NIllan, Italy. After 2 p.m. 
105.3 to 109.1 ters -2.750 to 2.850 kr. Television. 

-W2XBA, Newark. N. J., 'tues, nd Fri. 
12 to 1 n -W8XAV, Pittsburgh. Pa. ;- 
WIXB, 0knuery Ille, Mass. ;- W7XAO, Port- 
land. Ore.;-W9 XAP. l'hicago, 111.ï 
W2X AP. Jersey City, N. J. 

-W2XCR, Jersey ('its, N. J. 8 -10 Pot.. 
Mo., Wed., Frl., 3 -5 p.m. 

-W2XBO. Long Island City. N. Y. 
122.3 22.452 -W7XA U. Portland, Oregon, Police Dept. 

I I u. 2 ^ T22- Aireralt. 
124.2 2,416 -W7XP, Seattle, Wash., Police and Fire 

Depts. 
125.1 2.398 -W9XL. Chicago. Ill. Ï W2XCU, .moere. 

N. .I. -And other experimental stations. 
125.0 -129.0 -Aircraft. 
129.0 2,325- WIOX2. Airplane Television, 
1:0.0 2,3116 -D D DX. SS "Bremen" and "}:un,pa. 

testing. 
135.0 2,220 -.... Stockholm, Sweden. 

-- .. iIst,, Norway'. 
136.4 to 142.9 .lees -2,ín0 to 2 200 ke. Television, 

-W2X BS. New York, N. Y., 1,2u1í 
611 lines deep, 72 wide, 

-W IXAV, Roston, Mass, 
- W2XCW, Schenectady, N. T. - W3XA D. Camden, N. J. 
- W3XA K, hound hawk, N. .T. (Portable.) 
-W2XR, Long Island City. New York. 4- 

6::10, 7:30 -10 poi.. daily. - Wax AV, PI It .burgh. l'a., 1.2110 It. I'. M.. 
60 boles, I:30 -2:;10 p.m.. Mon., Wed., Frl. 

142.9 to 150 meters-2,000 to 2,100 kr. Television, -W I XAE, Springfield. Mass. 
W 1 XY, Lawrence. MI ass. 

-- W2 BO, Inox Island City. N. Y. 
-W3XK, wTraton, Maryland. 8 -10 p.m.; 

Mn.. Wed., Fri. 3 -5 p.m. 
--W2X BU, No. Iteaeon, N. Y. (1.2 p -m) 
-W2XCD. Passaic, N. J. 8 -10 p.nl., exc. 

Nat. and Sun. 
-- W8XAV, Pittsburgh. Pa. 
-W9XAA, Chicago, Ill. 
-W9XAC, Chicago. Ill. 
- W9 G. West Lafayette. Ind. 

-W 10X0. Wheaton, Md. (Airplane,) 
150 2,000 -RA72, Smolensk, USSR. 
149.9 -174.8 -2,000- 1,715- Amateur Telephony and Tele- 

vision, 
174.0 1,723 -212X8, Wellington, New Zealand. 
175.2 1,712- WK DU. Cincinnati. 01110, dolly, 1trp1.1 -W MP, Framingham, Blass. 11 a.m., 1 and 

5 p.m. daily. Music and pollee reporte. 
-WRBH, elrteland, O., (Polira Dept,, - KG/ X- Pasadena, Calif., (l'olive 1yept.) 
-- 'tt. qurntin, Prance. -WY, Cannes, France. 5 p.m. Wed. ; 4 

a.m. Sunday. 
178.5 1,700 - . Orly, France. 
178.1 1,684 -WD K X. Nov York, N. Y. (Police Dept.) 
180.4 1,862 -. Michigan State Pollee. 
186.6 1,608- W9XAL, Chicago. Ill. (WMAC) and Air- 

craft Television. 
-W2XY, Newark. N. J. 

187.0 1,604- W2XCU. Wired Radio. Ampere. N. J. 
-W2XCD, DeForest Radio Co., Passaic, N. J. 

R -In p.m. 
-W9XX, Cartersville, Mo. 
-W5XN. Dallas. Texas. 
-W2XOD, namable. 

Omskoldrik, Sweden. 
-And other experimental stations. 

187. 1,596 -WRBC, New York. N. Y. (Fire Dept.) 
-WKDT, Detroit. Mich. (Fire Dept.1 
-W7X P. Seat le, Wash. (Pollee and Tie 

Dept s.) 
192.3 1.560-. Scheveningen. Holland 
1911 1.530- Karlskrona, Sweden. 
(Slandard Television scanning, 48 lines, 900 R.P.M.) 
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Going Big! 
!¿Ar Lys.s.tfar.r- 

`1'9-7---' 
THE NEW MELORAD 

(rtttllrbral (! L111L 

TRIPLE SCREEN -GRID 

TONE CONTROL 

MATCHED DYNAMIC 
SPEAKER 

Dealers and Servicemen! 
Ile prepared to meet the great drutand for this 
popular radio set during the holiday season. 
Equals the performance of any console receiver 
and yet you can sell it for less than $75.00 com- 
pletely installed and still doshte your investment. 
Order year sample to -day and avoid the last. 
minute rush. 

Ilotred in this gorgeous walnut Gothic 
Cabinet 16!4" high, 14!4" wide and 
10%" deep. Only 

MANTLE 
SET 

$2695 I $2450 
REPLACEMENT 

Condenser Blocks 
`111111111111 

Pe, Hess :'url,r, 
as illustrated. ea.$1.75 

A K 37 4.80 
Majestic IS 2.95 
Victor I632 ..... 3.25 
R C A 1R,-33 and 51 1.511 

Chassis tues 3 -224. 1 -245 and 1 -280 
tubes and is equipped with matched 
dynamic speaker. F.ir chassis and 
spcal.cr. Tubes, 2.al extra. 

Power Transformers 
For all tosv. fa I,r. 

Standard 
Sets 

ZhT 

Carried 
in Stock 5' ' r , 4 1.5 

It C A 41 4.25 
it C A 110, 62 5.05 
Zenith 11E 3.25 
Itrand,-v 1115 2.05 
Kolster G11 2.95 
Kolster K21 2.50 
Kolsler K411 . 3.'25 
Kolster K22. 2o. u :1.:5 

Voltage Dividers, Fixed Resis- 
tances and 

GRID 
Suppressors 

Ward-Lem aril. Ae uvuc, (limite and 
11) -watt u ire woo n, resistances from 33 
to 250.000 Ohms for all standard sets at 
20 tu 411k etch. Full description in our 
t a ta log. 

C O 

Centralab, Frost, 
Yaxley, Claro- 
stat, Bradley - 

ohm, Carter and Electrad 
Variable Volume Con- 
trols and Potentiometers 
.VI sizes from 2 to 500,1100 ohms carried 

stock for replacements in all standard 
-ts Prices from 20 to 45e carp. 
ALSO Wire Wound and Carbon pigtail 
resistances from 10 ohms to 5 megohms 
at $1.50 per dozen. 

FOR PRICES GET 
OCR CATALOG 

MAILYOUR 
ORDER TO 

We Carry a Complete 
Line of Microphones, 

Turntables, Pick -ups and Amplifiers for 

Public Address Systems and Theatres. 
Universal Baby Mike. A real microphone, 
single button, with covers and 25 ft. of 
cable. List, $7.50. Our Price, $1.50. 

Carryola Synchronous Motor 
Complete with turn -table. Silent sturdy 
and compact, my 1%" thick. No 
brushes. Only $1.25. 

Bosch Power Amplifier 
Push -pull 

245 
l' s es 1- 227. 

" 
245 and 

1 -2811 tubes. 
('at. No. 7031 

Pir.st Stage 2 7. Second 
Stage 24:, In push -pull, 
with phonograph pick- 
up and nd field Supply for 
2500 ohm D. C. dynamic 

speaker with or without input trans- 
former (specify which). 
Also furnishes filament and plate voltage 
for 224, 227 tubes. 
Can he used to convert any battery set 
into an up-to -date A. C. receiver with 
245 push -pull audio. 

OUR NET PRICE $19.50 

-L= 

5 v. 
Model Illus- ;j 
t rated Is for 21. 
A C Dayton -' 
Navigator ami gyn. _. 
other sets using 
224, 227. 2455 4i 

nd 250 tubes, 
$3.85. 

.5V. 
cr. 
KISS 

T 

Y OU, 

2%Y. 

IX1(a 
_ j FtlV. 

Freshman Q $ 6.75 
Freshman QD 7,M5 

Phil.. sets :1.75 

Zenith 33, 35 31.25 
Itad Iola 44. 46 1.95 
RCA Double Choke ..15 

A K40 -422 Power Pack 11..5o 

.Ví46, Power l'aek 15.00 
Sonora 1t33 1.75 
RCA Audio 
Earl 21, 2 

2.9.5 It:idiola 60. 62 
2.25 Kolster K20 

Strontberg -C ;, rIson 642 3.115 

Step down 220 to 110V 3.95 
Kolster 611 7.50 

Dynamic Speakers 
Peerless Giant 
Auditorium. 12" 
Di a ph ragin, 
110 V.. A. C. 

$14.50 
D. C. with 1000 
and 2500 ohm 
fields ...$111.01) 
Peerless Cou rice, 

D. C. .$7.50 
Baldwin, 9 ", A. (7..$7.51) 
Temple A. C.. Mode) "- 

in Walnut Cabinet .$9.75 
l'eerl -_, I7A. in cabinet 

¡JThtedPurchaser 
$11.50 

TÇRrTSt -20'5 with 
order, balance (.0.1). 
"% discount ¡Inoue,' 
for full remittance 
with order only. 

22 -A Hudson Street New York, N. Y. 



WE WILL NOT BE UNDERSOLD! 
NATIONALLY ADVERTISED GOODS IN ORIGINAL CONTAINERS FULLY GUARANTEED 

WE ARE HEADQUARTERS FOR REPLACEMENT PARTS FOR ALL STANDARD SETS 
We can replace any A. C. Power Transformer, Condenser Block, Resistor. etc.. WITH AN EXACT DUPLICATE! PRICES! Mention set and mndel number. and we will ship you proper item. C. O. D. your wholesale cost. 

Thordarson Power Transi. 
Ail types liatrd bea,; 

farnieh all plate and fila 
ment voltages for any d. 
C. get. 

MODEL 171 PUSH -PULL 
For 4 -226 I or 2 -227. I or 
2 -171A. 1 -280. $2.55 

MODEL 245 PUSH -PULL 
For 3 or 4.227 or 245, 2.227. $3.40 

2 -245, 1.280 _. 

MODEL 250 PUSH PULL 
For 5 or 6-227 or 224, 2.250. $5.55 2.281 ---- ____..._. 'Y 

23¢ Volt Fil. Transf. 
Two windings, troth center tanned. 

Total Cap. 16 Amperes _.... $3.75 
Power Trans. for R.C.A. 

For Radiolas 17, 18. 33. 51: for $4.95 
4.226. 1.227. 2 -171A. 1.280 

For Radiolas 44. 46, 47: for 3.224 I 

for 2) -245. 1.280 (and 2- $4.85 2271 'Y 
For Radiolas 60. 62, 66. For 6 or 7- 

227 for 224), I or 2-171A. $4.65 
1 -280 W 

For Radies% 64. 67. For 8- $14.75 227 for 224), 2.250. 2 -281 4Y 

IInndrrds of other t odtL, n:,,! 1!.-pes 
ur shJr.' 

Convert Any Battery Set for 
A.C. Operation, Using Super - 
Powerful 245 or 250 Push - 

Pull Amplifier. 

Dubilier- Majestic Cond. 
Blocks 

- For MAJESTIC 
"SUPER and MAS- 
TER B" Eliminat- 
ors. $2.75 

For 

For MAJESTIC 
'SPECIAL MASTER 

B" $3.85 
$5.45 
$5.45 
$5.45 

For Freed Eiseman Sets $1.95 
All of the abo re inn be r..' t1 twat 

any similar set or power pack. (i roerr- 
nutrid ONE YEAR! Ire can supply 
n block FOR ANY ]LASE ELI3f!- 
N'A1'OR. OR POWER PACK -SIIIP 
PS YOUR DEFECTIVE BLOCK, for 
proper re pla erns eut then-of. 

MAJESTIC 171 SETS 

For MAJESTIC 245 SETS 

For MAJESTIC 250 SETS 

Tone Control 
Modernizes any battery 

Eor AC set in two minutes. 
mpilas( can be place.) 

on ba =s or treille notes. 
to suit your tastes. In- 
stalled outside of set. 

$2.05 
(l'an, Lnnt Tap, r^, 1.30 ) 

SEND FOR OUR FREE CATALO t' 

Simply connect detertar plate lead ut 
any battery set to input terminal. Keep 
using present 4 or Il roll loin, in present 
tuner. No rit-Wh-111g of baiter,' set -nn 
changing of soi-Rets or tint, %t'hole change - 

over take= a few minutes. Ratiers' sel 
outil., amplifier stages. Or t Ilnl hoed. 
The Radas :mad Mer prndurrs mlditurinm 
volume. Self eonta lord ABC Current sup- 
ply In amplifier -al.o turn s she= pluie our 
rent 145. ET. 90. 135. 18111 for tubes in 
tuner las well as 2'.4 v. or 11/2 and 
V. for A.C. tubes. If used!. .tngdlttC, 
requiree 2-227. 1 -280 Macs. A 

nard te 227 Is used for phono. rk -kun- 
Furnishes Reid currlnt for dyu.,m t yle :,k 
cr. 

M Illustrated. les, tubes _. $27.85 
Same, but uses 2 -250. 2.281. 38.50 2.227 

UNITS AVAILABLE SEPARATELY 

245 Amp. Unit. and A.C. 18.75 "ABC" Power Supply 
250 Amp. Unit, and A.C 28.55 "ABC" Power Supply 
4-6 Volt "A" Unit (21' 11.95 amps.) Bone -Dry. 

'Choice of AC fil. supply for tuner - 
see above copy. 

R.C.A. Licensed 9 

In nur catalog. we list them 

Atwater -Kent 37 -38 Block 
t'ont etas I h I t e 

chokes (one bean, .I 
speaker choke) 

J 
id 

cour surge proof fil. 
ter condenser sec- 
tions. Steeped In 
sperlal pitch. GUAR- 
ANTEED O N H 
YEAR! Can be used 
W any power park. 

$3.95 
AK 40, 41, 42, 44, 46 

Contains shore unit plis the necessary 
A -C POWER TRANSFORMER. Roused 
In one metal Rua. Can be used with 
any set lung 4.226, 2.227, 2. $9.00 
171 A. I -280 ..._.......__ -.' - -- 

Dry Electrolytic Cond 

Mount in any position. Self - 
healing. Will never blow -ouL 
500 volt peak voltage - use 
two in sertes for 1.000 volt 
rating duty. Very compact - 
most perfect otters made! 

No. Total 
Anodes Cap. 
1 i nlfd. 

1 2 nad. 
4 mW. .._ 

I 8 odd. 
2 16 mfd 
3 24 mfd. . 

4 32 tafel 

Price 
E .28 

.45 

.83 
1.25 
2.13 
2.75 
3.39 

all, at ROCKBOTTOM 

Peerless 16 inch 110 volt A.C. 
Dynamic Speaker 

Note that 280 
tube is used ln- 
stead of sutuet Imes 
troublesome n ral- 
lie disc rectifiers. 
Produces super au- 
ditorium volume, 
with unramny per- 
fection of realism 
of reproduction. 
Contains push -pull 
,Output transform- 
er. l'an be used 
( vitti any 

$19.75 
Surge -Proof "Hang -Up" 
Filter Condenser Units 

60e volt rating. Dipped 
In black pitch, with long 
flexible leads protruding 
For repu iring defeenve 
condenser block seet lone. 
or lavai for n w power 

.5 
Park, 25 
I mid..... 30* 
2 mid. _- .._..... 400 
4 mud. _ 

_ 
600 

100% Replacement Guarantee 

Write for Our Offer of a Free 
"Official Radio Service Manual17 

pube, 3 screen Grid, A.C. Receiver 

Duc to bind- - - 
ing contract with 
manufacturer of : : ::: ..-r 

t ,f 

., 

his nutialalU' :C : : (f 
aIver,Cw re- 1 

rr6er, we can- 
. 404, 

not meulon name 
-lt would up- 
-et their regular 
market. 

TJtsw- e Jr/ 
rrï 

: cerce 

!'ses TIIREE SCIt):1 :N GIt1U TUBES! l.INEAI. l'OWElt DlTE('TION1 PU SI Pl 1.I. 
JIS AMPLIFIER! R! 1HONO(:l tt lt -hTT.tl'li yME \TI ItECF:PTA 'I I' FOIL "111,11( 1 

st'.bit- SUPERHETERODYNE tTT'AI' 11y1}:STS! TUBE VOLTAGE ItEG t'I.Areni, 
TOTALLY SUIE1.11ED! ININI EN SE POWER l'As ! TONE CONTROL l Beau ir' 
t -224. 2.227. 2 -245. 1 -280 and CLAItOSTAT VOLTAGE REGULATOR. Operate 
'e ith a I:, fort tel tat -Insert picks up 2.0110 wiles on nano. 

Deslgned for any Ho volt D. l'. d)'nandr speaker. Me eon furnl -h the nr' 
illustrated fur 66.95 additional ll FULLY GUARANTEED. $29.50 
IWe out furnish this rereRer. tout I -assembled reads fur w lring. for o .r 

Kolster K -6 Speaker 
so reali.tlr in re- 

prudurtioo II aImust 
rivals a good dyna- 
mie. though It es 

la actuallly a nulg- 
tetlr speaker' Will 
operate l'E It I' Et 'TIR 
with any receiver. 
u -big 171.245 or 
even 250 tubes. Never 
blasts -nor distorts! 
12!. bailer high. 

\'err attractive cabinet. $4.90 e7 

Readrite 245 -A Set and 
Tube Tester 

'li=ts 224 :nul 245 tubes 
and sets. 3 doubt.' r d. 
ing meters( 0 -IÓ -140 
volts A. C. and Is. C.: 
0- 60.300 plate and grid 
toits: 0.20 -100 plate 
in ill han nek,r. housed In t tract ive metal case, 
holding all adapters. 
plugs. cables. 300,000 
now In use: 

4"x81 í"x3,74° $11.76 

Loftin -White Direct Coupled 
Amplifier 

Affords more than sufficient volume, ouI- 
fielent for most elan( halls. srhtwls, small 
auditoriums. etc. The very finest of parts 
only are used -made by the most r 

llwined and fellable naias. A splendid phonu- 
granh Mol Iller ! Can be used with bottin - 
White tuner or any other type tuner. Re- 
quires: one 224 -one 245 -one 280 tubes. 

deep. xr bleh. 9" lung. Crs e 

a,ily calm- eted_.. Self f- ralliaines] AIR' sup- 
ply. -Elsa furnishes all ABC voltages to 
ally 21/2 volt A.C. tuner. $16.50 

250 MODEL 
$27.45 Uses 1.250, 1.281. 1.224 

Improved 3 Screen Grid 
Loftin -White Tuner 

Uses 3.224, nd 
' ' 1.227 \lrulns. 

Razor -edge select 
vlr' - ,cosh luit, 
.umcient to pll'lllil 
2:.011 miles recep- 
tion on a 15 foot 
antenna. and Main 
"through twat." .sell It. F. stage Il 
of them U carefully and separately shielded. 
Single dial naltrol. Attractive nodal bux 
with rover. Requins ester- $24.95 
nal AC ABC current ,apply 

Battery model. $22.85 3-222. I -20IA P 

171A- 245 -250 ABC Power 
Packs 
l'in 45-67-90.135-1h 

raits (date etorein IteI 
plate loi'.. 

and 
ilr 

uitable Al' 
ruila; lu 
For 4.226. 1 -227. 2.171A 

1.280 $7.50 
For 4 -227 or 224, 2-227. 2- $10.75 

245. 1 -180 

For 4 -227 or 224, 2-227. 2- $18.90 250. 2-281 

Radar "Round the World" 
Short Wave Receiver 

Tunes 10 to 
200 meters. Ful- 
ly shielded. l's- 
es 1.222 Seren 
Grid. and 2- 
201A tubes. 

Completely wired 
and a'semb`ad. 

Tremendous ..l- 
ue at 

$16.55 

Order From This Page i 

No order accepted for less than 53.00. We ace pt checks, money orders and stamps in a' 
denominations. Include postage allowance -any .eess refunded. In absence of postage al 
Icwance. shipment will on forward, express coil et. C. O. D. Shipments require 200ó deposi 
remittance with order. We guarantee complet satisfaction! 

AMALGAMATED PURCHASERS, INC. 142 -R LIBERTY STREET 
NEW YORK CITY 



OUR NEW 

11111][11:q1,,iff1 I 1 : I 
!IC `'/ !1 I F11!Tri Pi I ).711 11 41 0] 9 

2WA-C SCREEN GRID 

DV"- EÁKERS 
Buy Buy 
Now 
and Save 

;;s 
SUPER414r/040 

NETERODYNy 
Prices offered in 
this catalog are so re- 
markably low that it 
will pay you to buy now 
even for future needs. 

III 

AU70'ÉLÉCTRI 
AND 

SETc 
T ., O w I cocK ` 

Modern UP -T0 -THE- MINUTE Radio/ 
at Lowest Wholesale Prices 

All the very latest improvements in radio equipment. Large assortment of Screen Grid 
Sets, D C Battery Sets, Phono -Combinations, Dynamic Speakers, New Mantel Sets, Beautiful 
Consoles, Slot Machine Sets, Electric Clock Sets, Superheterodynes, New Accessories, Tubes- Parts. 

Radio prices have hit bottom -Get your share of the bargains 

I/. 
Never Before 
Such Values - 
Send for Catalog -It's FREE 

Buy 
Now 

Prices 
Are 

Down 
You will find in this book just what you are looking for and 
all at prices that will greatly astonish you. Because we are 
the world's largest radio store, we are able to buy and sell 
in such large quantities that we can make marvelous savings. 

WE HANDLE EVERYTHING IN RADIO 
Our immense stock is complete with practically everything of the 
latest in radio. Quick deliveries and real cooperation are assured 1f1(N 
you on all of your orders. ^^rr.. V f ̀  

Fill Out Coupon and Mail Today E (,pIA`w toct3stOre 
FR 

DON'T DELAY 
Get your copy of this catalog- 
taining new rock - bottom Prie 
on latest sets. kits. parts and 

accessories. 

CHICAGO SALVAGE 
STOCK STORE 
509 So. State St. 
CHICAGO, ILL. Dept. 646 1' 
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(EVERYTHING TO GAIN 
oaaEt AND NOTHING TO LOSE 
sof 

NOW you can enjoy the full measure of profits and prestige 
1 conceded to Supreme Testing Instruments -"Supreme by 
Comparison." The Supreme Self- Satisfying, Self- Payment Plan 

makes Supreme Service 
possible on a strictly 
"make- good" basis. In- 
cludes a merchandising 
plan that will create busi- 
ness for the service man 
and the dealer. Write for 
the unprecedented propo- 
sition entitled, "Every- 
thing to Gain and Nothing 
to Lose." 

A Set Analyzer that offers 
maximum simplicity and 
speed with a vastly great- 
er number of tests and 
readings than can be made 
on any other set tester. Its 
range and flexibility will 
prove astounding. 

YOU 
owe it to yourself 

to learn the advan- 
tages of this marvelous 
instrument before buying 
any set Tester. 

S UP EME 
Set Analyzer 

MODEL 90 
"Supreme by Comparison" 

List Price - - $112.15 
Dealer's Net Price $78 70 F.O.B. Greenwood, Miss. 

A CHART TELLS THE STORY 

Supreme Tube Checker 
Model 19 

Counter Type $38.50 Portable Type $42.79 
List Price - - List Price - 

Dealer's Net Price Dealer's Net Price 
$2V .9 Green- Green- 

wood, Miss. - - 
F.O.B. 

Miss 2 

LET us send you a chart showing 
a test that proves conclusively 

that Model 19 is the most reliable 
commercial tube -testing instru- 
ment ever designed -your own 
comparison will prove convincing. 
Superior in design, speed and effi- 
ciency. 
Tests all tubes, including pentode, 
screen grid and the new 2 -volt 
tubes without the aid of adapters -so simple anyone can operate it. 

S U P R E M E 
INSTRUMENTS CORP. 

389 Supreme Bldg. 
GREENWOOD, MISS. 

Distributors in all Principal Cities. 
S7rvice Depots in New York, Philadelphia. 
Pittsburgh, Chicago, Kansas City, Seattle, 

Toronto, San Francisco 
Export Division: 130 W. 42nd St. N.Y. Cif 

Cable Address: LOPREII, New York 

List Price - - - $199.29 
Dealer's Net Price 
F.O.B. Greenwood, Miss. $139.70 

AS long been recognized as the HAS 
complete testing unit in 

the radio field. A most complete 
radio laboratory in compact, con- 
venient, portable form. Thou- 
sands of unsolicited testimonials 
from technicians and practical 
service men attest to the enviable 
esteem in which it is held. 

Provides Oscillation test of tubes under radio 
frequency dynamic operating conditions. 

Test all type. of tubes, including screen-grid. 
overhead heater types and the new 2 -volt tubes. 
Tests both plate. of 80 type full -wave rectifier tubes. 

All Tubes tested Independent of radio. 
Oscillator furnishes modulated signal for testing, 

synchronizing, neutralizing. etc. 
Provides s for aligning of condensers by 

bermo-coupler meter. 
Neutralizing tubes actually used in .etnly 

^ 
.ate method. 

- 
ests gain of audio amplifiers. 

Locates unbalanced power transformer second- 

^'Reads either positive or negative cathode bias. 
Provides D -C continuity tests without batteries. 
Indicate resistance. without use of batteries in 

our ran . .1 to 25 ohm.. 10 to 200 ohms. 150 to 
30.000 ohms (calibration curve furnished) 5.000 ohm to 5 megohms. 

High-resistance continuity for checking voltage. 
divider insulation leakages, bypass and filter 
c ondenser I eakages, bis resistors, grid leaks. etc. 

Low resistance continuity for checking rosin 
joint.. shorted variable condensers (without di.- 

ting R. F. Coil), Center tapped filament 
re 

dia- 
connecting 

ors, etc. 
External connection to all apparatus. 
Screen-grid and pentode socket analysis. 
Measures capacity of condenser. from .1 mf. to 

9 mf. 
Tests trickle ch by meter. 
Bridges open stage of audio for cueing. 
used in connection 

h 
Supreme Test Panel 

makes most complete labo equipment avail- 
able, but still instantly available for portable use. 

Special oscillator coil available a. accory cali- 
brated to 175 and I80 kilocycles for peaking inter- 
mediate stages of Superheterodyne sets. 


