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RADIO -CRAFT for DECEMBER, 1935 

STUDENTS BUSY AT WORK IN LARGE COYNE SHOPS 

Tremendous Developments Ahead 
in Radio and Television! 

HERE is L'OU`R opportunity to cash in. Every day brings news of new developments in every branch of Radio and Television, with 

11 more opportunities, more jobs, and a greater future for the trained man than ever before. I consider the fellow who is ambitious 

enough to want to get ahead by taking my Training, worthy of my help. MAIL THE COUPON BELOW and you can prove to me that 

you are willing to spend just 12 weeks in the Coyne Training Shops learning Radio. Then, I'll tell you about my finance plan which has 

enabled many to get complete Training and pay tuition back later. 

Learn By Doing In go Days 
GET THE FACTS 

321 

Learn 
RADIO 
SEND TODAY FOR DETAILS OF MY 

Pay-Tuition-after 
Graduation Plan! 

Train for Radio in 90 days, right here in the big 

Coyne Shops - not by correspondence - but on real 
Radio, Sound and Television equipment. Mail the 
coupon below. If ou are short of money I 'll send you 
all details of my finance plan and consider your appli- 
cation. If accepted, you won't have to start paying 
tuition back until five months from the date you start 
school, and then you'll have over a year to complete 
your payments. 

I don't care whether you are 16 
or 45. It makes no difference to 
me if you don't know an oscilla- 
tor from a spark coil. You don't 
need any previous experience or 
advanced education to master 
my Shop Training. Don't let lack 
of money hold you back from 
getting all details of my amazing 
plan. 
MANY EARN While 

LEARNING 
If you need part -time work to 
help pay your living expenses and 
will tell us your problems we 
may be able to help you as we 
have thousands of others. Then, 
in 12 brief weeks, in the great 
Training shops of Coyne, you 
will learn on a wide variety of 
modern, up-to -date A. C. Super- 
heterodyne sets, oscillators, ana- 
lyzers and test instruments. Pre - 
pare for Amateur Broadcast, or 
Telegraph Radio Operator's Li- 
cense and to know all code and 
Dept. of Commerce rules for at;ov- 
ernment License Examination. 

Auto Radio Instruction 
Prepare For Jobs 

Like These 
Here are a few of hundreds of p - 

ti ns in the Radio field. My free . - 

p4wment bureau gives you life -Lu. 
umpl )'ment service. 

AIRCRAFT RADIO OPERATOR 
SHIP RADIO OPERATOR 

RADIO SERVICING 

PUBLIC ADDRESS SYSTEMS 

BROADCAST STATION OPERATOR 
TALKING PICTURE STUDIOS 

TELEVISION LABORATORY MAN 

doing radio wiring and testing, 
trouble -shooting, repairing and 
servicing. That's a glimpse of 
how we help to make you a Radio 
expert, and fit you to qualify for 
jobs leading to the biggest pay. 

Jobs Pay Future 
"I got my present job two days 
after graduation, at shorter hours, 
and wages increased 60% over 
my old job," reports Arne Wiklem 
of Minnesota. "I have my own 
shop, own a real car and make 
fine money in the radio busi- 
ness," writes E. Allen of Mon- 
tana, "All this is possible because 
I came to Coyne." And I could 
go on quoting from hundreds of 

(What 
of 
hey have done, youashould be 

able to do. 

Electric Refrigeration 
Air Conditioning 

Right now I'm including my new Elec- 
tric Refrigeration and Air Condition- 
ing course at no extra cost. 

Home of Coyne Shops 
This is our fireproof mod - 

TRAINING ern Building wherein is // installed thousands of 

By Actual Work fir/ I - 
}, dollars' worth of Radio (/ equipment of all kinds. 

No dull books ... you get indi- Ó ( I r ' I Every comfort and con- I 
vidual training . real actual 0 r venicnce has been ar- 

lá g r I ranged to make you happy I 
work with only the theory you , rrr and contented during is 

will need. Building real radio sets, f - your Training. 

COYNE H. C. LEWIS, President Founded iß99 I Name 

Address 

Age. 

RADIO f3 ELECTRICAL SCHOOL I 

S00 South Paulina Street Dept. 95-811 Chicago, Ill. I 
City State 

Coyne is your one great chance to 
get into Radio. This school is 36 years 
old-Coyne training is tested -proven 
beyond all doubt-endorsed by many 
large concerns. You can find out every- 
thing absolutely free. Simply mail the 
coupon and let me send you the big, 
free Coyne Book with photographs ... 
facts ... jobs ... salaries ... oppor- 
tunities. Tells you how many earn ex- 
penses while training and how we assist 
our graduates in the field. This does 
not obligate you. So 
act at once. 

MAIL K 

Coupon 
Today for 
FREE , 
BOOK 

f e.ewvt, 

M. H. C. LEWIS, President 
I Coyne Radio 13 Electrical School 
I 500 S. Paulina St. Dept. f -aH Chicago 

Dear Mr. Lewis: Without obligation send me your 
big free catalog and all details; also tell me all 
abat your "Pay- Tultion- After.Graduation" Plan. 

Please Say That Yale Sato It in RADIO -CRAFT 
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Radio Pictorial 
International Radio Review 
Useful Circuit Ideas 
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The Listening Post for All -Wave DX- ers -.C. A. Morrison 332 
New Metal Cores for R.F. Coils Henry L. Crowley 333 

Television in the Theatre, Part II Alfred N. Goldsmith 333 

The Experimenter's Laboratory C. W. Palmer 334 
A Simple "Radio" Lie Detector Wm. Hillegas 335 

A 5 -In -3 S. -W. Experimenter's Set Guy Stokely 335 
At the New York Radio Show 336 

An Experimenter's 1-Tube Double- Regenerative Super - 
het R. D. Washburne 337 

Making "Mr. X " -A Radio Robot Ted Murait 338 
An Improved Booster for S. -W. and All -Wave Sets.. 

H. B. Russ 339 
Interpreting Cathode -Ray Resonance Curves 

Alfred A. Ghirardi 339 
A 10 -Tube Short -Wave Amateur Superhet.. _._. 

McMurdo Silver 340 
How to Make Higher Fidelity Recordings on Alumi- 

num E. A. Dennis 340 
How to Make a Simple Coil Winder Paul Rosekrans 341 

Servicing Theatre Sound Systems, Part I A. V. Ditty 342 
Electronics Aids "Behaviorism" Tests 

Ormai I. Sprungman 343 
How to Equip A Sound Truck for Electioneering, etc., 

Part II Charles R. Shaw 343 
The Photo -cell in the Experimenter's Lab.__ . . 344 
Announcing the Winners in Radio -Craft's "Ideal Radio 

Service Shop" Contest _ 345 
80 Features in the New 18 -Metal -Tube Set! 

W. A. Smith 345 
How to Make a Sensitive Relay Unit E. L. Deeter 346 
How to Add High Fidelity to Old Sets 

Wilhelm E. Schrage 347 
A Precision Bridge -Type Condenser Analyzer 

S. A. Wolin 348 
How the 6E5 Cathode -Ray Tuning Tube Works 348 
Short -Cuts in Radio 349 
The Latest Radio Equipment 350 
RADIO SERVICE DATA SHEETS: 

No. 151 -Wells- Gardner 5E Series Chassis (Model 
25E1 to 25E5 Sets) 5 -Tube Battery Superhet.; Echo - 
phone Model C 6 -Tube A.C. Broadcast Band Man- 
tel Set 352 
No. 152- American -Bosch Model 595 10 -Tube All - 
Wave Superheterodyne 353 

Operating Notes 354 
Technicians' Data Service 361 
Book Review 382 
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HUGO GERNSBACK, Editor -in -Chief 
C. W. PALMER H. G. McENTEE 
Associate Editor Associate Editor 

R. D. WASHBURNE, Technical Editor 

NEW SHORT -WAVE NUMBER 
With the January, 1935 issue of Radio -Craft we intro- 

duced, as the first of a series of feature issues, a special 
SHORT -WAVE NUMBER in which more than two -dozen 
technical and non -technical developments were described. 
Again, one year later, we will present the 1936 feature 
SHORT -WAVE NUMBER of Radio- Craft, bringing the 
radio man up -to -date on short -wave technique. 

Ultra -short -wave television, an automobile -type 5 -meter 
transmitting and receiving station, all -wave radio sets, 
service data and procedure for all -wave receivers, and 
other interesting developments will be described in detail. 
The service articles and the practical construction data 
given in this new series issue, include not only short waves 
but also subjects in allied branches of radio. 

This special SHORT -WAVE NUMBER of Radio -Craft is 

due on the newsstand about the first of December. Be sure 
that your newsdealer orders a copy for you. 

RADIO -CRAFT is published monthly, on the first of the month preced- 
ing that of date; its subscription price is $2.50 per year. (In Canada 
and foreign countries, $3.00 a year to cover additional postage.) 
Entered at the post office at Mount Morris, Ill., as second -class matter 
under the act of March 3, 1879. 

Text and illustrations of this magazine are copyright and must not be 
reproduced without permission of the copyright owners. We are also 
agents for WONDER STORIES and EVERYDAY SCIENCE AND 
MECHANICS. Subscription to these magazines may be taken in 
combination with RADIO -CRAFT at reduced Club rates. Write for 
information. 

Copyright 1935. Continental Publications, Inc. 

HUGO GERNSBACK, President I. S. MANHEIMER, Secretary 

Published by Continental Publications, Inc. Publication office: 404 
N. Wesley Ave., Mount Morris, Illinois. Editorial and Advertising 
Office: 99 Hudson Street, New York City. Chicago Advertising 
Office: L. F. McClure, 919 North Michigan Avenue, Chicago, III. 
Western Advertising Office: Loyd B. Chappell, 511 So. Alexandria St., 
Los Angeles, Calif. 

European Agents: 

London- Gorringe's American News Agency, 9A Green St., Leices- 
ter Square, London, W. C. 2. 

Paris -Messageries Dawson, 4 Rue Faubourg, Poissonniere, Paris, 
France. 

Australian Agent: McGill's Agency, 179 Elizabeth St., Melbourne. 
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9tEll 
Power Output TUBE TESTER 

OTHER NEW MODELS 

ALL WAVE DIRECT READING SIGNAL GENERA- 
TOR. All 

400 cycle note. 
Very 

KC. cura for 
yet easy 

cycle p er- 
note. Mo accurate yet est' it oper- 
teri Model 

two 
1231 complete 

tubes. 
with bat- 

Model 
and t2o No. e0 tubes. Duster net 

Dale. ne same except uses 11040 cycle A.C. 
Dealer net 828.00 
Carrying Case Shown-Dealer net Price 4.00 

PRECISION WITHOUT 

EXTRAVAGANCE 

FREE POINT TEST SET Model 1181 -A combines 
three essential 

All Wave 
No. 1125 V. 

$3a8a00 meter, sent All wave Oscillator. 

38 1108 -A Free Point Auxiliary Set 
Tester -units can be purchased sepa- 
rately if desired. Dealer net price.... 

MASTER UNIT COMPLETE Model 1208 -A com- 
plete. up-to -date laboratory contains Nos. 1200 Volt - 
Ohm- Milliammeter, 1210 -A Tube Tester, 1220 -A Free 
Point Tester, 1231 or 1232 All -wave Signal Generator 
and No. 1204 Case. All items can 
also be purchased separately and $822/ . 
complete unit built up over period 
or time. Dealer net price 

TRIPLETT MANUFACTURES 
a complete line of electrical instruments 
for radio, electrical and general indus- 
trial purposes - both standard and 
custom built. Write for Catalogue. 

See your jobber 

Model1501 $4661 
Dealer's Net 

THE NEW MULTI PURPOSE TUBE 
TESTER MODEL 1501 -Radio service 
dealers have always wanted a tube 
tester that would test tubes under con- 
ditions approximating their use in a 
radio set. Here it is! Model 1501 com- 
bines in one unit ten instruments that 
are needed by radio servicemen in their 
daily work, Here are the ten instru- 
ments: 

1. Test all type tubes (New Power 
Output Test). 

2. Neon short test. 
3. Separate Diode Tests. 
4. Neon Paper Condenser Tests. 
5. Electrolytic Condenser Leakage. 
6. D. C. Voltmeter and Milliam. 

meter. 
7. Ohmmeter. 
8. A. C. Voltmeter. 
9. Decibel Meter. 

10. Impedance Meter. 

TESTS ALL TYPES -old style, new 
style, both metal and glass- metal- 
specially constructed against obsoles- 
cence. 

Bring on your trick tubes that get by 
other testers -try them in TRIP,Y.ETT'S 
new Power Output Tester -see for 
yourself how this instrument can save 
you time in hunting for troubles and 
help you to sell more tubes. Each tube 
is measured by output test, that is, the 
tube is fully loaded and does not have 
an opportunity to reheal for an in- 
stantaneous test. It will definitely help 
you sell more tubes by finding more 
bad and weak ones. 

Model 1500 is a power output tube 
tester with neon short test and shadow - 
graph line voltage indicator. Same case 
as Model 1501. Dealer net price $36.67 

THE TRIPLETT ELECTRICAL INSTRUMENT CO. 
BLUFFTON, OHIO 

Please Say That You Salo It in RADIO -CRAFT 
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MEMBERS' FORUM 

A department devoted to members and those 
interested in the Official Radio Service Men's 
Association. It is the medium for exchanging 
ideas, kinks, gossip and notes of interest to 
Service Men, or others interested in servicing. 

ECONOMICAL AMPLIFIER 
RADIO- CRAFT, ORS MAA Department : 

The diagram, Fig. 1, shows the revamped circuit of an 
amplifier re -built from the parts in the A.F. section of 
an old Kennedy No. 26 set, which used 1 -80, 2 -45s, 4- 
24s, and 1 -27. Only a few parts need be added, and the 
result is a high -quality unit. 

The 2.5 V. heater winding was connected to the sockets 
which now feed the 2B6s, while the 2.5 V. filament winding 
supplies the type 57 and 56 tubes; both windings are un- 
derloaded. A 5Z3 replaces the old 80 rectifier. 

Extra parts required for the 2B6 tubes are: 
One 10 W., 300 -ohm resistor; 
Two 1 W., 8,000 -ohm resistors; 
Two large 7 -pin sockets. 
A large "universal" type output transformer is used to 

connect the original speaker voice coil, and also an addi- 
tional A.C. dynamic voice coil. 

All the grid leads are shielded, as are the 57 and 56 
tubes, and the hum level is very low. 

CLIFFORD COLLINS, 
Highland, Ill. 

A COMPLETE SHOP 
RADIO -CRAFT, ORSMA Department: 

Enclosed you will find a photograph of my service shop 
work bench. As you will see, the shop is equipped to service 
radio sets and also sound and talking picture equipment. 
I also made some theatre sound installations. At the left 
of the photograph you will see a regulation theatre sound 
turntable, and also a moving picture tube. 

I hope this picture will be suitable for use in your maga- 
zine. 

ALFRED L. LEPORE, 
Providence, R.I. 

The picture is certainly 
be able to show 
members a shop 
equipped to handle 
theatre sound serv- 
ice work. 

THEIR LOSS 
RADIO- CRAFT, 
ORSMA Depart - 
ment : 

In regard to my 
letter as published 
in a recent issue of 
Radio -Craft, will 
you please inform 
your Canadian 
readers that I can- 
not answer a n y 
more letters in- 
quiring as to where 

suitable, and we are pleased to 

Fig. 2. A complete shop equipped to service sound apparatus and radio sets. 

one may obtain Canadian radio service data. 
The reason is that I have received several letters in which my honorable fellow Canadian radio Service Men did not express themselves in the best of terms. In fact 

one of them wanted to know what kind of a racket it was, 
so dear Editor, they will have to find out for themselves. 

ROBERT ROGERS, 
Arundel, Quebec 

It is to be regretted that some few always abuse a privi- 
lege, and so spoil an opportunity for the others. 

A PLEA 
RADIO- CRAFT, ORSMA Department: 

May I ask you to please send me two application blanks 
of the ORSMA. 

Here is o n e 
thing I would like 
to ask you: For 
the protection of 
the radio service 
profession, is there 
anything t h e 
ORSMA could do 
to shut out the 
greenhorns w h o 
are just dabbling 
at this art and 
don't know a thing 
about it, yet are 
actually damaging 
t h e profession? 
What I mean is, to 
make this a branch 

(Continued on 
page 356) 
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Fig. I. An efficient amplifier made at very low cost from a discarded set. The output is high and qualify is very good. 
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RADIO -CRAFT for 

J. E. SMITH, Pres. 
National Radio Institute 

Manager, Radio Service 
Department 

"Before taking the 
11111N. 

r 

R. I. Course. e 

fa! 
"flunkey.. a 

furniture ,torr. No 
1 have a job as man- 
ager of the Radio 

-? Seri ive Pem rimelt of kr one of ytisdsiptu 
large t furniture 
store.:. pre starting r your Coue. l have 1 made over 

$011111). " -D A V I D .1. SIIC- 
y1.tliPlt. R. 2. Boa 103 -F. Vicks- 
burg. llss. 
Earns Money Quick in Radio 
'q joined the N. R. I.e 
and in a few weeks I- 
worked three hours 
and made clear ono 
five 
That t ioo r oi lbill. se \ got.- 
ten u: 
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tied. hove 
bought lily home. a 

nier iii:wv valued at 

$3.7.00 daring the 
railed depression. and 
have one of the nicest mod pleas- 
ant jolts that a man has ever 
known. and it Is Il mine. 1 own 
D."- E. L.tyl.tli dolINS'l'IIN. 
250 Filth Ave.. Rome. Georgia. 

S75 IN ONE WEEK 
"One week my bual- 
ne-s nenrd S73.00 on 
repairing alone. and 
there were sales to be 
added. I hare only 
you to thank for it. 
In Ilya e.tituat ion. 
N. R. I i. lee hest 
home- sill.ly school to 
the foiled State,... 
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WILL TRAIN YOU AT HOME 
IN SPARE TIME FOR A 

GOOD RADIO JO 
FREE 

TELLS HOW 

MAIL COUPON 

Act today for better pay. Act to break away 
from a low -pay, no- future job. To get away 
from having to skimp, scrape to pay your 
bills. Mail coupon for my free 64 -page book. 
It tells you how I will train you at home in 
your spare t'me to be a Radio Expert; about 
my training that has helped hundreds of men 
to make more money. 

Many Radio Experts Make $30, $50,$75a Week 
Consider these facts -think of the good jobs they 
stand for. Over 20,000,000 Radio sets in use, over 600 

broadcasting stations, over 40 manufacturers of Radio 
sets. over 2.000 manufacturers of parts, over 100 

Police Departments Radio equipped, airplanes and air - 
ports Radio equipped. Thousands of ships touching 
every seaport of the world are Radio equipped. Over 
35.000 stores selling sets and parts, over 2.000,000 
autos Radio equipped. Loud speaker systems wherever 
people gather. indoors and outdoors. Commercial Radio 
stations dotting our coast lines. Radio a big industry 
-is growing bigger. A few hundred $30, $50, $75 a 

week jobs have grown to thousands in recent years. 

Get Ready Now for Jobs Like These 
A spare time or full time service shop: installing. 
maintaining. operating- broadcast. aviation, commer- 
cial, ship, television and police stations. A Radio re- 
tail or service business of your own. Installing, main- 
taining. servicing. loud speaker systems. A service or 
sales joli with a store or jobber. Ill train you for good 
jobs in many branches of Radio. 

Many Make $S, $10, $15 a Week Extra 
in Spare Time Almost at Once 

Every neighborhood can use a gondTpart time service- 
man. The day you enroll I start sending you Extra 
Money .fob Sheets which quickly show you how to do 

Radio repair jobs common in almost every neighbor- 
Get my book -see for yourself that many of my 

students make $200 to $1,000 in their spare time 
while learning. 
Stanley 'rook, IS23 Orleans St., Montreal, Canada, 
writes -"1 have been doing so much service work I 
haven't had time to study. In two months. I made 
about $2110 in spare time?' Lloyd V. Sternberg. 425 

Benson Ave.. West. Willmar, Minn., tells me-"I 
earned enough in spare time to pay for my Course. `n rIn 
one month I earned $1 2 in spore 
training p:ly'sl 

Your Money Back if Not Satisfied 
I'll make this agreement with you. If you are not en- 
tirely satisfied with my Lesson and Instruction Service 
when you finish, I'll refund your tuition. 

Find Out What Radio Offers 
Mail the coupon. My book of information on 

Radio's spare time and full time opportunities 
is free tu ambitious men. Real what Radio of- 
fers you. Read about the training I give you. 
Read letters from graduates -what they are 
doing and earning. There's no obligation. Mail 
coupon in an envelope or paste it on a penny 
post card- NOW. 

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

Washington, D. C. 

B i 

SAVE MONEY -LEARN AT HOME 
My Special Equipment Gives You 

Broad Practical Experience 
hold your job. No need to lease home and spend a 
lot of money to become a Radio Expert. I'll train 
you quickly and inexpensively right at home in your 
spare time. You don't need a high school or college 
education. Many of my successful graduates didn't 
finish grade school. My practical 50-50 method of 
training -half with lessons, half with Radio equip - 
ment--I furnish -gives you broad practical experi- 
ence-makes learning at home easy. fascinating, 
practical and quick. There is opportunity for you in 
Radio. Old jobs are becoming more complicated- - 

many need better trained men. New developments 
are making new opportunities. Short raves. loud 
speaker ova tees, pollee Radio. auto (tad j1), at V iation 
Radio. television- - Radio's newest use: are covered 
by my training. Herr n- s a field that's gre.w' . It is 

where you find growth that. you find opportunity. 

I have helped 

hundreds of 

men make 

more money 

J. E. SMITH, President 
National Radio Institute, Department 5NX 

Washington, D. C. 

Dear Mr. Smith: Without obligation, send me the 
Sample Lesson and your free book about spare time and 

them nt home tin spare time Please vwrite 
can train for 

NAME 

ADDRESS 

. CITY 

u STATE 

Please Say That You Saw It in RADIO -CRAFT 

AGE 

14R-1 
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WITH GERNSBACK OFFICIAL RADIO SERVICE MANUALS 

SET SERVICING 
Service information 
found in the Manual 
covers all types 
radio receivers. 'Il. 

material is extreme] 
valuable to Deals. 
and Service Men. O. 
many diagrams 
pear voltage reading, 
of tubes, socket con- 
nections, transform- 
er data, alignment de- 
tails, and other serv- 
ice notes. 

PUBLIC ADDRESS 
The pages on P.A. In- 
stallation will be 
helpful to Service 
Men and P.A. special- 
ists. Such prominent 
features as class A 
and B amplifiers - 
single and dual chan- 
nel systems - attenu- 
ators, and mixers - 
superpower stages - 
preamplifiers and oth- 
er commercial devices 
for P.A. work arc in- 
cluded. 

ALL WAVE 
RECEIVERS 

Information ive to 
short -wave re., I ,t.. have 
found their ss'ay into the 
Manuals. For t h e s e 
standard manufactured 
sets, wherever possible. 
complete aligning details 
for all wave bands are 
included in addition to 
the service material listed 
for other s t +. 

AUTO -RADIO 
RECEIVERS 

All available service in- 
formation on new auto- 
radio sets has been in- 
,'luded. From this data 

e Service Men could 
live sufficient knowl- 

to venture in a 
:Malty field -that of 
siring only auto- 

GERNSBACK 
99 Hudson Street 

Just as we say - -"Be prepared to meet all radio servicing emergencies with the Gernsback Official Radio Service Manuals." You never know when a service job requires that "extra" special attention. It might mean the difference between doing the job or lasing it. You're safe if you have on hand the GERNSBACK MANUALS -either for regular service work or for servicing auto -radios. Get your copy today! 
No other radio book is comparable to the new 1935 OFFICIAL RADIO SERVICE MANUAL. In con- tents, in style of printing, in grade of paper, in illustrations, there has never been published such a comprehensive volume. 
This Manual contains over a thousand pages -yet it is only 1% inches thick because it is printed on a special Bible stock which is an exceptionally good stock, yet one of the thinnest and most durable papers. This 1935 Manual is the most authentic and elaborate service guide ever used in the radio industry. 

Contests of the 103.1 Manual 
Over 1,000 pages full of diagrams and essential 
information of manufactured receivers -only data 
of real use in servicing is included. This new 
Manual is really portable since it is ex- 
tremely thin and light as well. Volume V 
continues where the preceding manual left off. 

Many circuits of old sets are included. 
Service Men know every set has certain weak 

which are really the cause of trouble. 
Wherever the information could be obtained, these 
weaknesses with their cures are printed right 
with the circuits. This is an entirely new and 
valuable addition to the Manual. All the latest 
receivers are included -all -wave sets, short -wave 
sets, auto -radio sets. midget and cigar -box sets. 
etc., as well as P.A. Amplifiers and equipment. 

Which of These 
GERNSBACK RADIO 
SERVICE MANUALS 

Do You Need to 
Complete Your Files? 

1934 Official Radio Service Manual 
Over 400 Pages. 9x12 Inches. 

Over 2,000 Illustrations 
Flexible, Looseleaf. Leatherette Cover 

List Price $3.50 

1933 Official Radio Service Manual 
Over 700 Pages. 9x12 Inches. 

Over 2,000 Illustrations. 
Flexible, Looseleaf. Leatherette Cover 

List Price $5.00 

1932 Official Radio Service Manual 
Over 1,000 Pages. 9x12 Inches. 

Over 2,000 Illustrations 
Flexible, Looseleaf. Leatherette Cover 

List Price $5.00 

1931 Official Radio Service Manual 
650 Pages (Including Supplements) 

9x12 Inches 
Over 1.500 Illustrations 

Flexible, Looseleaf. Leatherette Cover 
List Price $4,50 

(Including Supplements ) 

1933 Official Auto -Radio Service 
Manual 

(Volume I) 
Over 200 Pages. 9x12 Inches. 

Over 500 Illustrations, 
Flexible, Looseleaf, Leatherette Cover 

T.i,t Price S2.50 

PUBLICATIONS, Inc. 
New York, N. Y. 

OVERSEAS READERS! 
Thu, honks ran be obtained front the following houses: 

and commercial servicing instruments. The 
cumulative index is even more complete than be- 
fore: including cross- references to sets sold under 
different names and type numbers. Volume V 
includes resistance data: socket layouts : I.F. data: 
and voltage data. Tube data on latest tubes, 

Free question and answer service-as included 
in our last three manuals. 

OVER 1000 PAGES 
Ore,. 3.000 Illast rn t ions 

Size 0'r x I2 " -onlg I fat" thief: 
Flexible, loon.leaf leatherette rarer 

r- 

-for the real auto -radio servicing "dope," 
you can't find n better hooka' 

The 1935 Official Auto -Radio 
Service Manual 
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240 Pages 
Over 500 

Illustrations 
Size 9 x 12" 

Fleaible, Looseleaf 
Leatherette Cover 

$2.50 
LIST 

MAIL COUPON TODAY FOR ANY MANUAL! - ---- -sa--a- a- - - -- roa-- -r - --u- 
GERNSBACK PUBLICATIONS. Inc. 
99 Hudson Street, New York. N. Y. 

IiC-1.''- 

Enclosed you will find my remittance of $ f, 
which please send me promptly, POSTPAID, the OFF /CIA I RADIO SERVICE MANUAL indicated. 

In 1935 Edition 011 $7.00 AUTO -RADIO MANUALS 
1934 Edition 41 $3.50 I I f7 1':'13 Edition 41 $.'1.00 

1935 Edition 4f $2.50 
] I .32 Edition 4a $ 5.00 

1933 Edition a $2.50 
I =: 1931 Edition 4r 1.i.50 (Including Supplements) 
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GREAT BRITAIN 
Carriage's, 9a, Green Street. Lei- 
cester Square, London. England 

FRANCE AUSTRALIA 
Editions Radio. 42 Rue Jacob, McGill's 183 -195. 218 Elizabeth Paris St.. Melbourne. C. I 
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adio(ijff 
FOR THE 

SERVICE MAN. DEALER RADIOtRICIAN 

"Takes the Resistance out of Radio" 

Editorial Offices: 99 Hudson St., New York, N.Y. HUGO GERNSBACK, Editor Voi. VII, No. 6, December, 1935 

RADIO EXPERIMENTING 
An Editorial by HUGO GERNSBACK 

EVER since the days when radio was called wireless, 
experimentation has been a vastly important element 
in the development of radio as a whole, whether the 
experimenter pursued the art only as a hobby or 

whether he did so with a view to commercializing his ex- 
periments later on. The fact remains that radio experi- 
mentation in its various forms still is one of the really 
great hobbies -not only in the United States, but the world 
over. 

I have often remarked that the best available figures 
show there are no less than 100,000 radio experimenters 
constantly engaged in this pursuit in the United States 
alone. This figure is based on consumer purchases of books, 
magazines, and radio apparatus. When it is realized that 
there are several radio mail order houses in this country 
which issue catalogs to the tune of 300,000 copies, several 
times a year, and that there are numerous other concerns 
which issue similar catalogs in editions of 50,000 to 75,000 
copies, also several times a year, the figure of 100,000 ex- 
perimenters does not seem excessive. 

Also remember that radio has many ramifications today 
and that when we mention a "radio experimenter," we do 
not necessarily refer to the man who just builds and tink- 
ers with radio sets. While this pastime also falls under 
the classification of radio experimenting, it is only a frac- 
tion of the experimentation done in this country today. 
"Radio" (and most applications that include the vacuum 
tube) is divided into a large number of classifications, in 
each of which continuous experimentation is going on. 

Of course, radio set building, whether it is for broad- 
cast purposes, for short waves, or for ultra -short waves, 
is an unending pursuit. This condition has been enhanced 
since the advent of the new metal tubes, which have stimu- 
lated sit building of all types to a tremendous degree; so 
much so, that supply houses feel themselves hard pressed 
to supply the demand for such tubes. 

Then, we have the vacuum tube amplifier with its thou- 
sands of uses, and here alone is a big field for the experi- 
menter. This field today is continuously expanding. Ex- 
perimenters are always building special amplifiers for spe- 
cial purposes, sometimes just as a hobby and sometimes for 
profit. 

Radio recording, still considered in its infancy, is another 
branch of radio that has many adherents. There are actu- 
ally thousands who record the feature programs which are 
broadcast daily. Additional thousands have recently sprung 
up who, for verification purposes, record short -wave broad- 
casts from distant lands and carefully preserve such rec- 
ords. 

Electronics is yet another, especially interesting field for 
the experimenter, these days, simply because so much can 
be done in it. By means of photoelectric tubes any number 
of experiments can be made, many of which are not only 
startling but are often instructive, and it may be said that 
the surface, as yet, has not been scratched when it comes to 
experimentation in this particular branch of radio. Equip- 
ment is being turned out at lower prices than ever before, 
and no well -equipped radio laboratory can be imagined these 
days, without its quota of "PE." (photoelectric) cells. 

Then, of course, we have the great host (close to 50,000) 
of radio amateurs, most of whom are experimenters -one 

way or another. At the present time, a large percentage 
of radio amateurs pursue their experiments by supplement- 
ing their code equipment with "phone." In addition to this, 
the radio amateurs are now turning in increasing numbers 
to the 5 -meter band and even to higher frequencies. Every 
amateur worth his salt has, or is trying to build a 5 -meter 
transceiver, by which two -way communication can be held, 
sometimes over great distances. In addition to this, ama- 
teurs are doing a tremendous amount of experimentation 
and research work with the so- called ultra -short or, (as it is 
sometimes called) "decimeter" waves. This, also, is prac- 
tically a virgin field for the experimenter; and one which 
is coming more and more into use every day. 

The serious experimenter also devotes a good deal of time 
these days in radio telemechanics, that branch of radio 
whereby mechanical objects can be controlled at a distance. 
Of late, many experimenters, among whom are a good many 
Service Men, have built radio "robots" which are able to 
move their arms and legs and do a variety of other sur- 
prising tricks -all through radio means. These robots are 
always a matter of tremendous curiosity to the public and 
wherever one of them is demonstrated it is found necessary 
to call the police reserves in order to clear the streets, par- 
ticularly where it is exhibited at the entrance to a store! 

While television at the present time does not have much 
to offer to the experimenter, nevertheless there are always a 
goodly number of television experimenters who are experi- 
menting with new equipment and new instrumentalities, 
which bring us closer to the solution of the problem. As 
soon as television images are broadcast, the television ex- 
perimenters of the country will begin to multiply, and 
thousands of television experimenters will spring up over- 
night to try pet circuits and equipment. 

Even the Service Man, believe it or not, is an ardent ex- 
perimenter. He, perhaps more than others, from the let- 
ters which continually reach us, seems, at the present time 
to be in the vanguard of experimenters. As the Service 
Man usually has a good foundation in radio, he dabbles in 
many different branches of the art. Thus, for instance, he 
is never satisfied with the testing equipment which he owns, 
but is forever designing or inventing new test equipment for 
a particular service. 

In the field of radio therapeutics, where short waves are 
used to cure diseases, there is a great deal of experimental 
work going on. Usually we find a group of experimenters 
allied, such as a physician in conjunction with a radio tech- 
nician, in order to find ways and means to lighten the suf- 
ferings of humanity. Such an alliance is important because 
most medical men know little of radio and radio men know 
little of medicine. Jointly, a good deal of progress can be 
made by such experimenters and much good work is being 
done. 

Then, of course, we have the tremendously alluring radio 
treasure -finding branch. This, at the present time, seems 
to be one of the most interesting fields if the number of 
letters reaching us is an index. Literally hundreds of new 
types of equipment are being worked out by experimenters, 
not only in attempts to locate buried treasure but for many, 
more practical purposes, such as locating pipes, electric con- 
duits, etc. This particular branch of radio promises rich 
rewards to experimenters during the next few years. 
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THE RADIO MONTH 
Be "FROM MISSOURI" 

"Proven worth is preferable to risky experiment!" 

p.r.:.e,ewe.,.,. 

PHILCO RADIO & TELEVISION CORPORATION 

A greatly reduced reproduction from the New York 
Times ad. of Philco's accusations. 

ONCE AGAIN 
PHILCO SPEAKS 

T 
HE raging battle over 
the new metal tubes 
which Philco star started 

several months ago (see Radio -Craft, 
July, 1935, page 6) runs merrily on! 

Once again, last month, just before 
the opening of the Electric and Radio 
Exposition in New York, Philco invested 
$4,500.00 in a full -page ad. in the New 
York Times to blast G.E.'s pride and 
joy! This ad which tells in great detail 
(see page 377 of this issue for com- 
plete listing of the contents of this ad.) 
why Philco does not use metal tubes in 
their sets, takes G.E. to task for "ask- 
ing the public to assume the expense of 
testing new radios, tubes and circuits." 

Philco sums up their charges with a 
"guarantee" in which they state that 
their sets using glass tubes will give 
greater performance (tube for tube .. . 

and even more!) than sets using the 
metal variety. Their summary states 
that their sets will: 

1. Outperform radios with the same 
number of metal tubes. 

2. Outperform radios with one to 
three additional metal tubes. 

3. Outperform radios with metal 
tubes which cost much more money. 

G. E., on their part, maintained a dig- 
nified silence -continuing to advertise 
their metal tubes and, in fact outdid 
themselves in the display of metal tubes 
in the sets of many of the well -known 
manufacturers, including their own. 

In the G.E. camp, opinion seems to 
lean toward a vote of thanks to Philco 
for the fine publicity they gave to metal 
tubes, on the grounds -we understand 
from one reliable source -that the 
metal tubes do all the things Philco 
says they don't! 
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DIXIE HERO 
CITED FOR RESCUE AID 

AFINE bit of radio 
heroism was dis- 
played last month by 

a passenger on the liner Dixie, when 
she was grounded on a Florida reef 
during a recent tropical hurricane. 

The passenger, Henry J. Treger, an 
NBC engineer, with a member of the 
ship's crew, climbed the stack in spite 
of the 130 mile wind to rig up a tem- 
porary aerial, so that communication 
with the rest of the world could be re- 
stored. 

The Chamber of Commerce of Plain- 
field, N.J., Mr. Treger's home town, 
conferred a "citation of civic honor as a 
distinguished citizen" upon him, upon 
his return home after the harrowing 
experience. 

RADIO MARKS 
END OF 
"CENTURY PROGRESS" 

R,DIO, which played 
such an important part 
in the famous Century 

of Progress exposition in Chicago, was 
called upon once more, at the destruc- 
tion of the east tower of the "Sky 
Ride," the last major structure remain- 
ing erect, last month. 

The 300 -ft. steel structure was 
equipped with a microphone and con- 
nected to a nation -wide hookup of sta- 
tions so that the weird "cries" of the 
straining metal and the roar of the 
burning "thermit" that melted the steel 
bases might be heard over the entire 
country! 

While this news event interested 
many thousands of radio listeners, as 
well as those who were present, it has 
another significance that will only be 
known to the engineer. The use of elec- 
tronic means, to record and hear the 
shearing of rivets and the twisting of 
massive steel girders opens up a new 
field for experiment in the advancement 
of structural design. Much may be 
learned by such sounds, heard "close 
up." 
The east tower of the Sky Ride at the demolished 

Century of Progress Exposition. 

EUROPEAN 
BROADCASTERS 
GO COMMERCIAL 

THE European plan vs. 
the American plan of 
broadcasting; that is, 

the question of government vs. private 
operation, reached a new stage in its 
development, last month, with the an- 
nouncement that a chain of European 
stations -"Radiodiffusion Européenne" 
had opened an office in New York to 
solicit the sale of time on the "Chaim 
Rouge" and the "Chaine Bleue" which 
cover France, Italy and Spain. 

This change in the plan of operation 
of European stations, and the banding 
together in networks, similar to the sta- 
tions in the U.S. is a distinct change 
from the previous situation across the 
"big pond." Previously, only a few sta- 
tions, notably Radio Luxembourg, had 
operated on a commercial basis. 

AMATEURS MAINTAIN 
COMMUNICATION 
THROUGH GALE 

IN the gale last month, 
which took such a heavy 
toll of lives in Florida, 

amateur radio played an important part 
in keeping the stricken areas in touch 
with the outside world. 

Two hams, particularly, Messrs. F. E. 
Bassett, Jr., and F. P. Duckett operated 
station W4AKI with such success that 
for a time, practically the entire con- 
tact with the outside was routed 
through them! During the 62 hours of 
the emergency period, before land lines 
were restored, 160 messages were sent. 

In commenting on their work in a let- 
ter to Radio -Craft, Mr. Bassett said: 
"The success of operations was due to 
the fact that amateurs from Florida to 
Maine stood by and helped to clear the 
air for us." 
Amateur station W4AKI operated during the Hurri- 

cane in Florida last month. 
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IN REVIEW 
NEWSPAPER -RADIO 
FICHT CONTINUES 

TIIE controversy which 
started some month s 
ago, between the news- 

paper interests and those radio stations 
which broadcast news reports reached a 
climax, last month, with some new ac- 
cusations by the Bureau of Advertising 
of the American Newspaper Publishers' 
Association. 

It was pointed out that the "mortal- 
ity" among broadcast advertisers with 
relation to the renewal of radio adver- 
tising contracts is unusually high. The 
highlight of ANPA's survey follows: 

"Of the 635 advertisers who bought 
time on the air for some period between 
1929 and 1933, inclusive, 448 -or 70.6 
per cent -had dropped radio in 1934." 

In answer to the above charges, CBS 
claims that 80 per cent of its present 
clientele is on a renewal basis; NBC is 
said to be about the same, if not higher! 

And to top off the inconsistencies of 
the ANPA claims, the Scripps- Howard 
newspaper alliance filed application for 
broadcast facilities in Cincinnati, Co- 
lumbus and Toledo, preparatory to seek- 
ing broadcast affiliations in the 24 cities 
in which it publishes papers! 

PRESIDENT TALKS 
OVER LIGHT BEAM! 

T11E "talking light beam" 
which G. E. has been 
playing with for the past 

few months stepped out of the class of 
laboratory novelties into the ligitimate 
field of communications, last month, 
when President Roosevelt talked from 
the top of Whiteface Mountain to the 
Lake Placid airport (N.Y.), a distance 
of 6 or 7 miles! 

In this method of communication, a 
powerful searchlight is modulated by 
the voice frequencies. (See Radio - 
Craft, Sept., 1934) 
The talking light beam which was used by President 

Roosevelt, on the top of Whiteface Mountain. 

Radio is now such a vast and diversified art it becomes nec- 

essary +o make a general survey of important monthly de- 
velopments. RADIO -CRAFT analyzes these developments 
and presents a review of those items which interest all. 

N.Y. NOISE CRUSADE 
CONSIDERS RADIO 

IN H:'11'ING up a definite 
dhedule for abating the 

noise which is annoying 
the honorable Mayor of New York 
City, technicians have labored hard. 

Among the many sources of "noise," 
radio was not omitted and it is inter- 
esting to note that in the report of the 
committee, last month, it was men- 
tioned that radio sets which "can be 
heard by neighbors are not now per- 
mitted under police regulations between 
11 o'clock at night and 7 a.m." (Hear 
the headphone brigade cheer!) 

It was stated that the charivari of 
apartment house sets was "the most 
cruel and unusual of city noises." 

ARMY "WILD 
ON RADIO" 

A' 'l'HE end of the field 
manoeuvres of the 
U.S. Army in upper 

New York State, last month, General 
Fox Conner, commander of the First 
Corps, made some caustic comments. 

In part, the General stated - 
"Personally, I think we've gone per- 

fectly wild on the subject of radio. 
We're spending an awful lot of money 
on radio, I think it should be cut out and 
spent on laboratory work for develop- 
ing telephony and other forms of com- 
munication." 

Citing the "jamming" of allied radio 
signals by the Germans during the war 
and its vulnerability today to interfer- 
ence, General Conner insisted that 
"we've got to have the telephone; we've 
got to have the telephone service; we've 
got to spend our money on that and 
we're not doing it." 

Our own humble opinion regarding 
the General's comments is that he does 
not realize that there are such things as 
ultra -high frequencies -and that radio 
has advanced since the World War! 

This tank was directed by radio in the recent 
maneuvres -note the aerial. 
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it 
Jean Darlington with her radio set by which her 

daddy (upper left) calls her from play. 

ENGINEER CALLS 
DAUGHTER FROM 
PLAY BY RADIO 

ONE of those odd uses 
for radio communi- 
cation which are 

forever cropping up came to light last 
month in the form of a radio device for 
calling a small girl from play in a 
neighboring playground, devised by 
her engineer father. 

Like Mary with her lamb, no matter 
where little Jean Darlington wanders, 
the radio is sure to go. She trails it 
behind her in a small cart. When daddy 
Darlington desires to call her from play, 
he puts through a call with his amateur 
transmitter. The receiver is perma- 
nently tuned to his station and is in 
constant operation. Being an obedient 
little girl, she returns home. 

HARLEM RADIO SETS 
GO DEAD -BAFFLING 
EXPERTS 

ADRAMATIC little 
playlet was enacted 
one day last month, 

in the Harlem section of "Bagdad on 
the Hudson." 

Act one: a domestic scene in any one 
of a number of apartments -the dra- 
matic emphasis is on the home and fire- 
side angle with family group clustered 
about the radio, listening to a favorite 
program. 

Suddenly the radio stops and there is 
a frantic turning of the dial, followed 
by a hurried call to the local Service 
Man -who is obviously baffled by the 
silence of the set! 

Act two: Harlem court, next morning 
(Continued on page 356) 
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A picture of Lee DeForest taken in 1907 

Hiram Percy Maxim Philo T. Farnsworth 

McMurdo Silver with an early all -wave receiver. 

M. B. Sleeper working in his lab. in 1925. 

Amateur Arthur H. Lynch and station AL, in 1912. 

John V. L. Hogan, experimenting, in 1920. 
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WHAT PROMINENT RADIO 
MEN SAY ABOUT THE 
HOME LABORATORY 
There is, perhaps no better way to determine the value of 
home labs. than from well -known men who used them. 

TII E FOLLOWING interesting 
views on the importance of the 
home laboratory are presented by 
radio men who have distinguished 

themselves by achievements that con- 
stitute the very foundation of radio in 
all its phases. 

LEE DE FOREST* 

The history of invention is replete 
with instances where the germ of an 
important idea or discovery originated 
in the home laboratory. I dare say 
that most of the world's greatest in- 
dustrial developments primarily orig- 
inated there rather than in the shop, 
the school, or the professional labora- 
tory. 

The steaming tea -kettle on the 
hearth of Watts, the kitchen stove of 

(Continued on page 358) 

HIRAM PERCY MAXIM* 

A home experimental laboratory, 
and its consistent use, is an insurance 
policy that almost guarantees a good 
job in later business life. I say this 
after 22 years' experience as Presi- 
dent of The American Radio Relay 
League, during which time I have seen 
thousands of young men secure good 
positions because of the experience 
gained in their home experimental 
laboratories. 
(Res., The American Radio Relay League) 

PHILO T. FARNSWORTH* 

It has always seemed rather a pity 
to me that the amateur experimenter 
is always forced to new frontiers once 
the field he has been exploring becomes 
useful commercially. Since it appears 
likely that the same thing will happen 
in the amateur 5 -meter band, it would 
only seem fair that the "hams" be 
given an opportunity to help pioneer 
television. 

It is my belief that it is technically 
feasible for radio experimenters to 

R. H. Ranger testing an electric chime, in 1934. 

build their own television receivers, 
and to this end I intend to publish 
sufficient technical information to per- 
mit at least the best qualified radio 
amateurs to construct their own tele- 
vision receivers. This information will 
be released as soon as a few television 
broadcasting stations are operating on 
consistent experimental schedules. 

The cost of parts for such television 
receivers will be somewhere in the 
range of from $50 to $100. We ex- 
pect that by opening the television art 
to the amateur experimenter, tele- 
vision will progress much more rapidly 
towards a commercial service. 
(Vice -Res., in Charge Research. Farnsworth Television. Inc.) 

McMURDO SILVER* 

The best evidence of the importance 
of radio and electrical experimentation 
at home is the large number of import- 
ant developments and inventions which 
have come from such laboratories-de- 
velopments which even in as compli- 
cated and precise an art as radio are 
still substantially as frequent as the 
developments that come from the larg- 
er and completely equipped research 
laboratories. 

As a source of training, as well as of 
potential invention the importance of 
home experiment cannot be too greatly 
emphasized. 
( McMurdo Silver Corm 

MILTON B. SLEEPER* 

One of the most valuable things 
about the home workshop for any 
young man is that it gives him an op- 
portunity to find out in his spare time 
if he is really interested in making 
a life work of experimental engineer- 
ing or research work. In this way he 
can determine if his interest is just 
as a hobby or if it is as a vocation to 
which he will want to devote his life's 
work. (Continued on page 360) 
idiot Radio Corn.) 

Wm. Dubilier with an early tuba transmitter. 
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RADIO PICTORIAL 
Read about "reincarnated voices "; and Berlin's method of eliminating "ech °" in P.A. 

-_ .'. \ 6 
Noa `td a 

r 
tr" 

THE PRESIDENTS "TALKI" 
A historical sketch and 
educational exhibit h a s 

been recently set up, 
which is historically correct 
in every detail, even to the 
speakers' voices. At left, 
Charles W. Clark shows the 
concealed reproducer which 
gives the life -like figures their 
"voice." The overhead micro- 
phones are dummies. Right, 

Lincoln" has arisen to give a 
part of one of his famous 
addresses. 

e 

r 1 L : R . 
Center, Mr. Clark at the levers which 
control the movements of the figures. 
The action is observed through the slits 
in the wall. The reproducing machine, 
developed by Arthur C. Ansley, is in 
the foreground. Below, we see a close - 
up of this unit, showing the amplifier 
chassis. A new circuit has been utilized 
to enable the use of type 48 tubes in 
an A.C.-D.C. circuit. This is claimed to be 
one of the finest universal -current amplifiers 
yet brought out. Screwdriver adjustment of 
the hum -balancing circuit is being made in 
this view of the dynaphone." 

e-a_- .--.. 

Below, the loudspeaker of the historical talk- 
ing sketch. The equipment necessarily had 
to be made portable since the exhibit is 

moved from city to city for display. There- 
fore, this speaker unit and the amplifying 
unit pictured opposite are made to fit to- 
gether compactly into one convenient "pack- 
age.' Since the cabinet had to be made as 

compact as possible, more baffle area was 
needed for the speaker. This was provided 
for by making the sides of the speaker cabinet 
large enough so that they may be used for addi- 
tional baffle area; they can be swung around to 
change the response as desirec. A tone control is 
available on this system, as well as a jack for the 
use of a microphone. tlielbran Phomsl 

ti 

! 
cn 

IMPROVED PUBLIC ADDRESS SYSTEM FOR LARGE ASSEMBLIES. 
Large audiences covered by public address and reenforcement 

F. systems are often disturbed by the echo effects, caused by the 
difference in velocity between sound in air and electrical impulses 

m in conductors. This problem has been solved at the great Post stadium 
in Berlin, Germany, by the use of a system of pipelines for the trans - 
mission of the sound impulses, in place of the more rapid electrical 
transmission method. Below we see the "master speaker,' installed in 
the center of the stadium. 'the sound impulses are sent from here over 

c pipes fo microphones on the outskirts of the stadium. There they 
are amplified by 
small, individual am- 

- _ - - ,.. plifiers. One of these 
secondary m i c r o- 
phones in its pit is 
shown at the right. 
Special means have 
to be taken to insure 
natural tone, and to 
this end tuned resona- 
tors are used in the 
pipelines which boost 
the desired frequen- 
cies. The sound ve- 
locity in the pipeline 
and in the air is 
made equal by spe- 
cial design of the 
lines. This is an im- 
portant development 
in sound reenf orce- 
ment. 

InonUUlufllUWmumn hlllII d 

The auxiliary micro- 
phone shown direct- 
ly below, in its own 
pit, is connected to 
a small amplifier 
and its own individ- 
ual speaker. The 
airline distance from 
the main speaker to 
the auxiliary ones is 
carefully checked 
and the pipeline 
made the same 
length. The listen- 
ers at a distance 
from the speaker hear 
the voice arrive with 
the same time delay as 
they would if no P.A. 
equipment were used. 

RADIO -CRAFT for 

Below at right, is one of the auxiliary speakers 
mounted in front of the tribune. Each of these 

units has its own small pow- 
er amplifier located near it. 

S4444sCZ- .afrzal3r 
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INTERNATIONAL 
RADIO REVIEW 
A CALIBRATED A.F. GENERATOR 

WHILE the radio experimenter has 
no difficulty in making an audio os- 

cillator from any of the numerous de- 
scriptions which have been presented in 
magazines, there are cases where cali- 
bration of the oscillator is essential for 
certain experiments. For example, if 
the frequency response of an A.F. am- 
plifier is to be checked, a calibrated sig- 
nal generator must be used. 

A recent issue of Wireless World 
contained a description of a generator 
which should be of interest to the radio 
man who has need for such a unit. 

As shown in the photo, Fig. A and 
circuit Fig. 1, the generator consists of 
a motor equipped with two soft -iron 
discs. One disc contains 40 holes drilled 
equi- distant around the edge. This is 
mounted between the poles of a U- 
shaped magnet on which is a coil of fine 
wire. 

The second disc is pentagon- shaped, 
also made of soft iron and mounted be- 
tween the pole pieces of an ordinary 
phone unit, so that the points of the 
pentagon come between the poles, but 
the flat edges are above the level of the 
phone unit. On the outer face of this 
disc is a white radius line, the rest of 
the disc being painted black. A neon 
tube is mounted adjacent to the disc 
and is connected to a 50 -cycle supply 
line (in the U.S. it would be connected 
to the 60 -cycle line and a hexagonal 
disc would be used in place of the penta- 
gon). The purpose of this white line 
and neon tube is to form a stroboscope 
for controlling the speed of the motor. 
A rheostat is provided for this control. 

If the motor is revolving at 100 revo- 
lutions a second, the 40 -hole disc is cut- 
ting the field of the magnet 4,000 
times and the coil will have a 4,000 - 
cycle note (current) induced in it. At 
the same time, the pentagonal disc will 
generate a 500 -cycle tone. The fre- 
quencies generated are given by the 
simple formula, n x 100 /1, where n= 
number of holes or points on the disc, 

Fig. C. A phono. attachment for table sets. 

PE. CELL 

RADIO -CRAFT receives hundreds of magazines 
from all parts of the world. Since the cost of sub- 
scribing to each of these would be prohibitive for 
most radio men, we have arranged with technical 
translators to prepare reviews for our readers. 

Fig 

FREQUENCY 
DISCS 

A. The experimenter's A.F. generator. 

Fig. I. The Circuit of the high -frequency wheel. 

Fig. B, abov . A rectifier for auto sets. 

Fig. D, below A novel service oscillator. 
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and 1 =the stationary lines seen on the 
stroboscope. 

AN ITALIAN REPLACEMENT 
VIBRATOR -"B" 

AUTO RADIO has now developed in 
Europe to a point where vibrator - 

type inverters are in demand for 
replacement purposes! As we pointed 
out some months ago on this page, 
auto -radio sets in Europe were far be- 
hind the state of development in the 
U.S. 

However, their battery sets have now 
been replaced with power- operated 
models, using the same type of vibrat- 
or- inverter employed so extensively, 
here. 

The particular vibrator shown, al- 
though it appeared in Radio Industria, 
a magazine published in Milan, Italy, is 
of German origin. 

A HANDY PHONO. ATTACHMENT 
TIIE MAGAZINE Radio Revista, a 

Buenos Aires radio publication, re- 
cently ran the illustration shown in Fig. 
C. 

This is a phonograph attachment to 
be added to existing sets of the table 
type. The unit forms a base for the 
set, improving its appearance and fa- 
cilitating tuning by providing a rest 
for the hand. 

The experimenter who wishes to try 
his hand at duplicating this handy at- 
tachment will have no difficulty, if the 
shape of the phono. cabinet shown, is 
followed. 

AN AUSTRALIAN SIGNAL 
GENERATOR 

AN AUSTRALIAN idea of how a serv- 
ice oscillator should be made is 

shown in Fig. D. The unit is com- 
pletely portable and is housed in a neat 
case provided with a carrying handle. 

The oscillator is modulated by a vacu- 
um -tube modu- (Continued on page 357) 

Fig. E. A new and unusual I.F. transformer. 
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AWARDS IN THE CONTEST 

FIRST PRIZE $10.00 
SECOND PRIZE 5.00 
THIRD PRIZE 5.00 
Honorable Mention 

FIRST PRIZE -$10.00 
RF:I i I:NERATION CONTROL. A 

screen -grid or pentode detector 
must have the proper voltage on the 
screen, in order to maintain high 
sensitivity. With some regeneration 
schemes, the screen -grid voltage is 
varied. with the result that the 
screen -grid is run 'way below the 
proper point, even though regen- 
eration is secured. The circuit 
shown in Fig. 1 enables proper 
voltage to be used in the electron - 
coupled circuit, yet smooth, perfect 
regeneration is possible. The screen - 
grid can be set at the optimum 
value, and perfect set operation se- 
cured. 

WM. WALLACE, 
Mimico, Ont.. Can. 

SECOND PRIZE -$5.00 
TUBE TESTER. This tester is 

designed particularly for the rural 
Service Man, or anyone who must 
test tubes without the use of power 
from the light lines. It will test 
the most widely -used battery tubes. 
The equipment may be assembled 
in a small box, and small -size bat- 
teries may be included, if desired. 
to make the unit entirely self -con- 
tained. Socket No. 1 is for 01A, 
01AA, 71A, 30, and 31 tubes. Socket 
No. 2 takes the 32 and 34e, while 
Socket No. 3 is used for 33e. The 
tester should be calibrated with new, 
good tubes. All tubes are tested 
first with switch Sw. 1 closed and 
Sw. 2 open. A good tube will show 
a fluctuation upon opening and 
closing Sw. 1. The screen -grids are 
tested the same way -but by open- 
ing and closing Sw. 2. 

FLOYD M. GLASS 

THIRD PRIZE -$5.00 
CONDENSER TESTER. This 

novel circuit will test condensers 
as low as 50 mmf. Enough plate 
voltage is used on V2 to cause the 
meter to swing to maximum with 
no voltage applied to VI. The 
latter tube acts as a rectifier, and 
when A.C. is applied to it, a vary- 
ing voltage will be applied in turn 
to the grid of V2. This voltage 
will vary in accordance with the 
r.ize of the condenser being tested. 
By closing the switch, resistance or 

TO ANT. ..I- 
SOLDERED 

70 STRIP 

- TO GROUND 

PIVOT -,_ SPRING 

SEOT_, 'SET 
D 

ANT ONO 
RELAY 

Fig. 5, above. Automatic protector 

Fig. 6, below. Novel power detector 
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USEFUL CIRCUIT IDEAS 
Experimenters: Here is your Opportunity to win a prize 
for your pet circuit idea, if it is new, novel and useful. 

A.C. volts may be read at the 
proper binding posts. Inductance 
can also be measured. Calibration 
is made by comparison with known 
values. 

ARTHUR ZAGON 

HONORABLE MENTION 
AUTOMATIC LIGHTNING PRO- 

TECTOR. A set is often dam- 
aged by a heavy charge picked up 
in a long antenna. even though the 
lightning strikes a good distance 
away. The relay shown in Fig. 5 
automatically disconnects the aerial 
and ground from the set, when it 
is not in use, and grounds the an- 
tenna directly. It may be operated 
from any circuit in the set where 
the power for the relay can be 
obtained. 

NELSON STOVF.R 

HONORABLE MENTION 
DOWER DETECTOR. This system 
cis very valuable where higher 
fidelity is wanted, with compara- 
tively low audio power output. The 
parts should be of the highest qual- 
ity possible. With 250 V. for the 
plate supply, the audio output is 
around 1 W. The grid leak may 
need a little experimenting with, 
and as a rule the lower in value it 
is, the better the high -note response 
will be. See Fig. 6. 

ROBERT C. POTTER 

HONORABLE MENTION 
TUBE PROTECTION. A scheme 

to protect tube filaments from 
accidental overload of any kind is 
shown in Fig. 7. The S.P.D.T. 
switch should be mounted on the 
bench so that any set connected to 
the "A "- battery lines will be pro- 
tected. The switch simultaneously 
opens the battery circuit. and shorts 
the "A" leads from the tubes, so 
that even if the "B "- battery leads 
accidentally get across the filament 
circuit, no harm can be done to 
the tubes. 

DONALD J. RITCHIE 
Lismore, N.S.W. 

The following novel circuits, while 
not contributed, are printed because 
they are of interest to the experi- 
menter. 

ELECTRICAL MICROMETER. 
Many requests have been received 

for a circuit of an "electrical mi- 
crometer." Figure 9 shows such a 
circuit, while Fig. 8 gives a detail 
of the micrometer "head." The 
arrangement consists of 2 oscillat- 
ors, one of which is fixed. The 
variable oscillator is connected to. 
and tuned by, the plates of the mi- 
crometer. Moving the top plate and 
thus changing the capacity, changes 
the frequency of oscillator V1, this 
change causing galvanometer G to 
move. This particular equipment 
works on 2.000 kc. No constant: 
are given since the technician will 
doubtless have his own ideas about 
them. 

The principle is that which is 
common to all ultra- micrometers- 
the various types differing only in 
their method of measuring the 
change of frequency produced by 
the displacement. 

By making the spacing between 
the plates very small the frequency 
change will be relatively large for 
small plate displacement. By sub- 
stituting this frequency change for 
a displacement change, the instru- 
ment gains greatly in sensitivity. 

The potentiometer F must be set 
so that the galvanometer reads on- 
scale, and for large displacements 
the potentiometer must be constant- 
ly adjusted, while for very small 
displacements, the change can be 
watched on the meter. 

It must be emphasized that the 
apparatus here is of the highest pre- 
cision type. but the principle is 
very interesting. and might be put 
to use by the home mechanic. 

(Bell Lobs. Record) 

SECRET TELEGRAPH. A circuit 
for receiving telegraph "clicks" 

without a sounder is shown in Fig. 
4: C and R are adjusted until the 
correct sound is obtained in the 
headphone. This arrangement may 
be used where secrecy is desired. 

The use of this circuit provides a 
distinctly different tone between the 
make and break. so that the effect 
is very similar to that obtained with 
the conventional telegraph sounder. 

(U. S. Patent Office) 

Fig. 9. Circuit of the Ultra- Micrometer, which is extremely sensitive. 

Vt (TYPE VT -I TRIODES) 112 O 
CI 

8 C2" 

A IMILLIDIITN EENTIMETER MOVEMENT 
DGI PLATE OE'A'MAY BE MEASURED t 

WAVE- 
METER 

PO EN- 
T10METER 
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Fig. I, above. Regeneration control. 

Fig. 2. Self- contained tube tester. 

Fig. 3. Novel condenser tester. 

IIF- 

TINE {AG ELEMENTS 
TO REGIAATE-eREAK- 
SOUNOIN RECEIVER 

.urn JRn CONNECTIONS 
M TO MAIN 

CIRCUIT 

KEY 

Fig. 4. Secret telegraph. 

Fig. 7, above. Filament protection. 

Fig. 8, below. Micrometer "head." 
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THE LISTENING POST 

The Shimizu transmitting station of JOGK, 
Kumamoto, Japan- showing the antenna 

system. 

C. A. MORRISON 

FOR ALL -WAVE DX -ERS 

"AMA- TOURING" 

AEXCITING new game has 
been evolved, which can be 
played by any listener having 
an all -wave receiver. Derived 

from the words "Amateur," and "Tour- 
ing," it is called "Ama- Touring," as it 
deals with arm -chair excursions into 
the thrill bands of foreign amateur re- 
ception! 

The idea is to classify various for- 
eign countries from which amateurs 
are regularly received on a "point" 
basis, and then see how many points 
can be run up in a given length of time. 

In different sections of the country, 
different handicaps would have to be 
worked out, but here is a sample scale 
that was used in the central United 
States: Mexican, Cuban, or Canadian 
hams (amateurs), 2 points (each). 
Bermuda, Newfoundland, or West In- 
dies (except Cuba), 3 points (each). 
Hawaii, or Central America 4 points 
(each). South America, or Europe, 
6 points (each). Australia, or New 
Zealand 10 points (each). Africa, or 
Asia, 30 points (each). (Some may 
wish to add the most distant U.S. ama- 
teur district, for 1 point each. We 
used W6s for 1 point each to add to 
the excitement-Editor) 

Ama- Touring is generally restricted 
to the phone stations in the middle of 
the "20- meter" amateur channel, 
which takes in roughly from 14 to 14.4 
megacycles. During the winter sea- 
son the 3.9 to 4 megacycle phone sta- 
tions in the "75- meter" channel may 
be used during the long nights with ex- 
cellent results. For a contest which 
might cover several hours, or even 
days, you might use a combination of 
phone stations in the 20- meter, and 
75 -meter bands for day, and night 
DX -ing, respectively. 

Ama- Touring may be played by one, 
two or a dozen DX -ers in the same gen- 
eral locality. In the case of one per- 
son, the idea would be (a) to beat 
your own record, (b) some one else's 
p_eviously established or, (c) set up a 
record of your own for others to shoot 
at. I think the most fun may be de- 
rived from two or more DX -ers in the 
same locality competing during the 
same time period, and with a pre-es- 
tablished set of points. In this game 
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honesty is essential, and a listener 
must never log a station unless the call 
is clearly heard beyond the shadow of 
a doubt. The final results will depend 
upon many factors, including patience, 
skill, location, receiver, antenna, and 
general knowledge of short -wave DX- 
ing. For instance, two DX -ers using 
different receivers in the same house, 
during the same one -hour period, log - 
ged an almost entirely different set of 
hams! Your log should include the 
call, location, dial setting, number of 
points, and time heard for each sta- 
tion. 

Periods of from one hour to several 
days, may be used at the discretion of 
the competitors, but the greatest thrill 
is the 24 -hour week -end marathon. 
Brew yourself a pot of black coffee, 
prepare a large plate of sandwiches, 
lock the door to your DX den, and you 
are ready for a 24 -hour vigil. If you 
prefer, another DX -er may sit -in with 
you as an assistant, and you can work 
in shifts. 

Just to show how this can be worked 
out, here is a sample log based on the 
previously mentioned point scale, which 
was run -up in an average half- hour's 
dial twirling by your Editor. 
Antenna towers and transmitter building of station 
XGOA -the 75 kw. transmitter at Nanking, China - 

A fine DX catch. 

'ostkX 

> 

The listening post and unusual collection 
of verifications of Robert Base, Baltimore, 

Md. 

Location and Call Points Dial Time F8DR, Paris, 
France 

VE4HIS, Ghost Pine 
6 96 4:03 p m 

Creek, Alta, Can 2 110 4:08 HH5PA, Port -au- 
Prince, Haiti 3 6 4:09 HI7C, Santo Dom- 
ingo, Dom. Rep 3 9 4:10 TI2RC, San Jose, 
Costa Rica 4 12 4:11 C5ML, Kenilworth, 
England 6 13'4. 4:12 VP6YB. Barbados 
Islands 3 106'2 4:18 VP9R, Devonshire. 
Bermuda 3 109'_ 4:25 

VP5AB, Kingston, 
Jamaica 3 106 4 :2S W6JYH, Los An- 
geles, Calif 1 1l I 4:32 

TOTAL POINTS....34 

RADIO -CRAFT'S FOREIGN DX BROADCAST 
SCHEDULE NOV. -DEC. 
Sun., Nov. 4. Radio Normandie. Fernmp. France, 1.113 

t: 
E.S.T. 

Address MC Program Dent.. 11 Hallam St., London. England. 
Tues.. Nov. 19. Radio Marseille, Marseille, France. 

749 ke.. I:30 -2:30 a.m. I.S.T. 
Address: Minister des I'.T.T.. Radio Marseille, Mar - %ellle. Fran,. 

Tues., Nov. 19. CPS, Le Paz. Bolivia, 1,230 kr., 10 kw. 
3:110 -1:00 a.m. E.S.T. 

Address: Radio Nacional de Bolivia. Casll:a Correa Nn. n9r, Ls Paz. Bolivia. 
Tues., Nov. 26. ORB. Brno. Crehoslovakla. 922 ke. 

32 kw.. 1:09 -3:00 a.m. E.S.T. 
Address: Radio Journal. Odhnekn Reno OKIt, Knunl- 

i 
e No. 41. Brno, ( 'zechn <lovakla. 

Fri.. Nov 29. 11GE. Genoa, Italy. 986 ke., 10 kw.. 
1:15 -1:45 a.m. E.S.T. 

Address: E.I.A.R., l'la Arsenate 21. Torino, Italy. 
Sun.. Dee. I. t'P4, La l'an, Bolivia, 1,040 ke., 2:00 -3:00 

a.m. E.S.T. 
Address: t'otnpnnla Radio Bollviana. Casilla 637. l.a 

l'an. Itolivi a. 
Mon., Dee. 2. Rí'39, Moscow. t.S.S.R., 832 ke.. 100 kse.. 

1:30.2:30 .m. E.S.T. 
Address: It. Stalin. Comity de RadlallRusion. Petrnvka 

Nn. 12 Mo-eots. 
Sun.. Dec. 22. Radio Strasbourg. Strasbourg. France, 859 

kg.. 40 kw.. 1:30 -2:30 a.m. E.S.T. 
Address: Radindlusinn National. Association Radio 

Strasbourg P.T.T.. Strasbourg No. 63, Stras- 
bourg. France. 

Tun., Dee. 24. IITO, Turin, Italy. 1,140 ke.. 7 kse.. 
1:15.145 a.m. E.S.T. 

Address: E.I.A.It., Via Arsenale 21. Torino, Italy. 

BROADCAST BAND, NOV. -DEC. 

Australian and New Zealand signals 
generally reach peak -signal strength 
during October and early November, 
but this year we have reason to believe 
that signals from "down and under" 
will be heard throughout the winter 
with fair volume, because of the gen- 
eral increase in signal strength (of the 
stations), and the several powerful 
new stations going on the air. Recep- 
tion of Australian and New Zealand 
stations falls off slightly during mid- 
winter here because at this time it is 
mid -summer in the southern hemi- 
sphere. The best hour to listen for 
trans -Pacifies from this region is about 
an hour before sunrise in the East, on 
those channels that are not being 

(Continued on page 358) 
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NEW METAL CORES 
FOR R.F. COILS 
The experimenter will welcome these new 
high -permeability cores for R.F. and I.F. 
coils which permit higher "9" factors. 
HENRY L. CROWLEY* 

THE GROWING acceptance of a radically new metallic 
core material in place of usual air core in R.F. and I.F. 
coil designs promises entirely new standards of perform- 

ance for these circuits in the modern radio receiver. For, 
generally speaking, these new alloy cores double the selec- 
tivity and gain over corresponding air -core coils, and cut 
the power factor in half (which means doubling the "Q" 
factor). 

The need for a truly practical high -frequency core ma- 
terial combining extremely high permeability with minimum 
hysteresis at radio and intermediate frequencies, and pro- 
viding positive uniformity from piece to piece throughout 
a long life, has long been recognized. 

By a long process of testing and eliminating many new 
materials, combinations and methods, our choice in the 
search finally narrowed down to a magnesium ferrous alloy 
as the ideal material. And in addition to these finely- divided 
metallic particles, an extensive experience in the radio cera- 
mics field was drawn upon for a suitable insulator and 
binder, ultimately settling on one of the crolite ceramic 
formulas. The choice of a ceramic insulator is essential for 
a satisfactory high -frequency metallic core. It is well known 
that all insulators decrease in insulation value as frequency 

Advertl.eer's naine on request. 

10.000 NEON LAMPS 

it" -,, , 

.. 

In the photo above and to the right are shown two 
views of a new German television set -up for theatre 
use. A 1,000 W. lamp illuminates the subject, while 
a rotating mi-ror -drum "scans" him. At the re- 
ceiving end. a honeycomb of 10,000 neon lamps 

produces the large image. 

THE COMPARISON of theatre 
pictures with television pictures is 
continued here, where we so inad- 

vertently left off, last month, due to 
lack of space. It is hoped that the 
reader will forgive us for cutting this 
interesting tabular comparison which 
Dr. Goldsmith has made, and will not 
mind referring to the preceding Part I 
for the first five items. -Editor 

(6) Size of the Picture. Theatre pic- 
tures range in size from, say 6 x 8 ft. 
to perhaps 18 x 24 ft., or even more in 
special cases. Thus, their area is be- 
tween 48 and 32 sq. ft. 

Home television pictures range from 
about 6 x 8 ins- to perhaps 18 x 24 ins. 
or, in special cases, somewhat more 
(though generally at the cost of picture 
detail and brightness). Thus their area 
lies between about 0.3- and 3 sq. ft. 

PERMEABILITY-IRON CORE 

increases. This is especially so with the so- called organic 
type or resinous insulators. But since the critical frequen- 
cies are well within the insulation range of crolite, the drop 
in resistance value is negligible. Consequently, we have a 
suitable finely -divided metallic structure adequately insu- 
lated and imbedded in a ceramic body. 

How " Jlagicores" Are Made 
To produce a usable core we have followed the familiar 

extrusion process whereby the material is forced through a 
die in continuous lengths for any given cross- section, in- 
stead of being molded or pressed. The continuous lengths 
are cut into small pieces and fired at high temperatures in 
accordance with ceramic practice. The resulting finished 
cores, called "magicores" (see illustration), are of smooth, 
hard, clean -cut, silvery metallic appearance, and quite uni- 
form in mechanical and electrical (Continued on page 357) 

TELEVISION 
IN THE THEATRE 
In this, Part II, Dr. Goldsmith continues the discussion of 
the problems involved in making television practical. 

ALFRED N. GOLDSMITH PART II 

On this basis the area of the theatre 
picture is about 100 -160 times that of 
the home television picture. A more 
normal comparison would be with the 
approximate 30 x 40 in. home motion 
picture, having an area of about 8 sq. 
ft., or say about 5 times that of the 
average television picture. 

(7) Picture Brightness. Theatre pic- 
tures are generally adequately bright 
for viewing in a darkened auditorium 
(that is, an auditorium with illumina- 
tion about 0.5- foot -candle). 

The television pictures are also suffi- 
ciently bright to be viewed in a dimly 
lighted room -but dark window shades 
will be required for daylight hours, and 
for the evening as well if the street 
lighting outside the home is at all 
bright. 

(8) Flicker of the Picture. The the- 
atre picture consists of 24 frames per 
second, each of which is generally pro- 
jected twice before the next frame 
reaches the screen. Flicker is absent, 
although traces of an effect depending 
upon picture (Continued on page 362) 

RADIO -CRAFT for DECEMBER, 1935 333 

www.americanradiohistory.com

www.americanradiohistory.com


THE ENTIRE background of radio 
advancement is dependent upon 
experimenting. The early ex- 
periments of Hertz, Maxwell, Mar- 

coni and Fessenden; the recent re- 
search work of Armstrong, von Ar- 
denne, Appleton, van der Pol and 
others; and the back yard experiments 
of every radio enthusiast have all 
contributed their bit towards the re- 
markable strides which radio has made 
since its early conception. 

The man who assembles a small 
broadcast receiver in spare time, us- 
ing his own ideas of layout, circuit, or 
parts is just as much a radio experi- 
menter as the engineer who spends all 
his time in the research laboratory. 
And surprising as it may seem, some of 
th'e outstanding inventions -those 
which have contributed most to the 
achievement of present -day radio and 
electronics -have been made by these 
part -time experimenters, working in 
their attic or cellar workshops. Take 
for example, de Forest's development 
of the vacuum tube, or Edison's dis- 
covery of electron flow in a vacuum, 
or Baird's evolution of the television 
image transmission -these and hun- 
dreds of other important inventions 
have been the results of experimental 
work of individuals in "amateur" lab- 
oratories. 

But so much for generalities -what 
we are interested in, now, is how to set 
up a home laboratory. What equip- 
ment is needed? How should the in- 
dividual proceed in the pursuit of his 
"hobby "? And answers to all the 
other questions that pop into the mind 
of a radio enthusiast, whether he is a 
beginner or veteran, when he starts 
out to equip his laboratory. 
MENTAL EQUIPMENT 

One of the first prerequisites of the 
experimental lab. worker is proper 
mental equipment. This includes a 
knowledge of the subject sufficiently 
complete so that known phenomena 
can be recognized and used to ad- 
vantage. Naturally, the poorly - 
equipped man will waste much time 
puzzling over phenomena which are 
every -day occurrences to the man who 
keeps on his toes. 

THE 
EXPERIMENTER'S 
LABORATORY 
The man who aspires to do independent 
work along any of the numerous lines branch- 
ing out from the main one of "radio commu- 
nication" will find some interesting facts in 

this article for the serious radio experimenter. 

C. W. PALMER 

This knowledge of the subject can 
best be obtained from a planned course 
of study. Schools of both the resident 
and correspondent types are available 
and some fine courses of instruction 
are available. (See the November is- 
sue- VOCATIONAL NUMBER - of 
Radio -Craft for further information 
about radio vocations.) In addition to 
such study, the experimental aspirant 
must keep abreast of the times. This is 
best done by carefully following the 
magazines and periodicals, as all new 
developments can thus be assimilated. 
The experimenter should also have a 

set of reference books as complete as 
possible. Such a library is invaluable, 
when a particular idea or phenomenon 
is being studied. 

To be a success in radio engineer- 
ing work, whether it is along the lines 
of individual experimenting or in any 
of the commercial labs., the individual 
must have a natural inclination and 
liking for mathematics and physics - 
this is important! 
LAB. EQUIPMENT 

Besides mental equipment, it is im- 
portant for the embryo experimenter 
to have sufficient material, tools and 
equipment to follow up his ideas. This 
does not mean that he must spend hun- 
dreds of dollars on an ideal set -up such 
as the one listed with this article and 
shown in the cover illustration. Such 
a lay -out will only be acquired after 
years of experimenting. A few tools 
are essential -and a few instruments 
such as a voltmeter, milliammeter and 
an oscillator are needed in almost ev- 
ery experimental set -up. Do not worry 
about the rest -just gather them as 
you need them and as your pocket- 
book will permit. 

One thing that the beginner must 
learn, and that is to refrain from mak- 
ing "pretty" chassis with elaborate 
dials, and similar gadgets when experi- 
menting with a new idea. The old 
"breadboard" which has served so 
many times will provide the needed 
flexibility and permit the innumerable 
changes that must be made before any 
new circuit, kink or device is per- 
fected. 

(Continued on page 364) 

THE IDEAL EXPERIMENTER'S 
LAB. SET -UP 

TOOLS AND EQUIPMENT 
Pliers -long nose; diagonal cutters; heavy 

end cutters: heavy electrician's pliers. 
Screwdrivers -heavy broad blade; long' 

shaft with narrow blade: small with 
insulated shaft and handle; fibre or other 
insulated type for alignment work. 

Punches -prick punch; center punch. 
Drills -round shank twist drills in size. 

from 1 /16th to 1!, -in.; fly cutter for 
socket and meter holes; countersink. 

Taps -in sizes from 4 -36 to 10 -32. 
/land drill- geared type taking up to 14-in. 

drills. 
Brace- ratchet type taking drills up t.. 

1lacksav- adjustable type. 
Knife -with heavy blades for wire strip- 

ping. 
Hammers -small ballpeen type and heavy 

claw type. 
Files -flat in several sizes; rat tail; three 

cornered in several sizes: rasp. 
Vise -bench type with swivel base and jaws 

at least 3 ins. wide. 
Soldering iron- electric preferred. 
Socket wrenches -in sizes to fit all stand. 

and nuts up to ltj.in. hex. and square. 
Lathe -bench type with slide rest and as- 

sorted chucks, collets, cutting tools. etc. 
Drill presa -with chuck to take drills up 

to %-in. 
Bench-w i t h backboard for mounting 

small tools, electric light outlets, etc. 
pile cabinet -for keeping small parts, 

hardware, etc. 
Bookcase -for reference books, magazines 

and other data. 
INSTRUMENTS 

Voltmeter -1.000 ohms- per -volt with vari- 
ous scales up to 1.000 V.-or a multi- 
meter made from a 04 ma. or 0 -500 
microampere movement. 

Tube tester -equipped to test all tubes. in- 
cluding the new metal types. 

V. -T. voltmeter -for R.F. and A.C. voltage 
measurements. 

Ohmmeter -with both high and low resist- 
ance ranges. 

r rscilloseope -with associated equipment - 
such as a wobbler, amplifiers, etc. 

High- voltage supply unit -with an output 
of about 1,000 V. and an adjustable 
bleeder to take care of all requirements. 

Lore -voltage m nab, unit -for operating 
battery tube sets, charge batteries, etc. 

Set analyzer -this is not essential. unless 
service work is to be done. 

Oseillator nr preferably a "standard signal 
generator" covering all frequencies from 
50 to 25.000 ke. in calibrated ranges- - 
and an A.F. modulator calibrated in fre- 
quencies from 50 to 15.000 cycles. 

Output meter -with low and high ranges 
for intelligent adjustment of radio am- 
plifiers and receivers. 

Storage battery -for D.C. supply. 
Bridge -type measuring instruments -sueh 

as resistance, inductance, and capacity 
bridge; decade resistance and capacity 
boxes, etc., for quantitative test work. 
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A SIMPLE "RADIO" 
"LIE DETECTOR" 
The ohmmeter, known to every experimenter 
and radio man finds a new and novel appli- 
cation. 

W. M. HILLEGAS 

THE "lie detector" here illustrated 
and described is used at Cortland 
Normal School (Cortland, New 

York), for personal interest rather 
than its academic electrical value. This 
makes it desirable that there should be 
no confusing electrical parts. Even 
though it has been reduced to a mini- 
mum of equipment it is amazingly 
effective in detecting trivial lies. Aside 
from its use in the Normal School it 
has excited great interest at several 
private parties. 
The circuit of the simple galvanometer (milliam- 
meter) and battery is shown here. The appearance 

of the unit is shown in the photo. 

In principle, the lie detector is a 
"psycho- galvanometer ": -that is, it in- 
dicates the electrical resistance of the 
subject's body. This resistance changes 
in response to emotions, and is beyond 
the control of the mind. The emotion 
involved in telling a lie lowers the 
body resistance, while emotional relief 
raises it. 

The lie detector itself is merely a 
series circuit involving two dry cells, a 
moderately sensitive galvanometer, and 
the body of the subject. (This is similar 
to the ohmmeters used by many exper- 
imenters and Service Men.) Modifica- 
tions and improvements will suggest 
themselves to every reader. Contact 
with the subject is established through 
two metal plates, about 4 ins. square, 
upon which he (or she) places the 
palms of his (or her) hands. 

In practice, when the subject places 
his hands on the metal squares, the gal- 
vanometer will read about 20 divisions 

THIS receiver kit has been designed to meet the short- 
wave fans' demand for a sensitive, powerful, and inex- 
pensive receiver that will produce results. Combining 

these requirements with an unusually -attractive appear- 
ance, the S. -W. 5 should satisfy even the most critical short- 
wave listener. A simple system of band -spreading, in addi- 
tion to enabling the user to separate the crowded foreign 
S.-W. stations renders the receiver quite suitable for ama- 
teur C.W. station reception. 

Three of the latest high -gain tubes -6D6 -6F7 -12A7, the 
latter two being of the dual -purpose variety -produce the 
equivalent of 5 single tubes. An illuminated, airplane -type 
vernier dial and an unusually smooth regeneration control 
enable one to bring in those hard -to -get stations with re- 
markable ease and volume. 

Eilen Radio í.aborat wle.s 
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on a scale of 30. A slight rise in the 
reading, even a quarter- point, will in- 
dicate the mental activity usually asso- 
ciated with the telling of a lie. Lower- 
ing of the reading indicates relief after 
the lie has been told, or that the ques- 
tion asked did not call for a lie in an- 
swer. 

Two situations involving lies are 
easy to set up. In one case the sub- 
ject is seated at the detector, and re- 
quested to pick out one of five cards. 
The operator is not told which card has 
been chosen. The operator now shows 
the cards to the subject one at a time, 
asking, "Is this the one ? ", for each of 
the cards. The subject answers "No" 
for all of them, thus making only one 
lie to detect. The operator watches the 
galvanometer for signs of emotion or 
relief. With small, serious groups of 
observers this device will detect nearly 
all of such lies! 

The other sit- (Cont'd on page 357) 

A 5 -IN -3 S. -W. 
EXPERIMENTERS' SET 
An up -to -date receiver using dual -purpose 
tubes to supply the greatest possible signal 
strength on the S. -W. broadcast bands. 

GUY STOKELY* 
Inspection of the circuit diagram reveals the use of the 

6D6 tube, V1, as untuned R.F. amplifier. This tube is 
highly suitable for this purpose and considerable gain is 
realized from this stage. In addition to this the R.F. stage 
isolates the detector circuit from the antenna system and 
thereby does away with the necessity for the usual bother- 
some antenna series condenser. The antenna circuit is 
coupled to the grid of the 6D6 by resistor RI (75,000 ohms). 

The output of the R.F. amplifier is coupled to the regen- 
erative detector by electromagnetic means (3- winding coils). 
The use of this type of coupling results in much greater 
selectivity than is obtainable from the usual 2- winding -coil 
method. Primary winding Ll of each plug -in coil offers a 
high load impedance to the output of the R.F. stage. 

The use of grid -leak -grid- condenser detection results in 
high sensitivity. The detector stage utilizes the pentode 
section of a 6F7 tube, V2. Screen -grid voltage is varied by 
means of potentiometer R7, and results in an extremely 
smooth and noiseless regeneration control. Feedback is 
accomplished by the third winding in the plate circuit of the 
detector section of the 6F7. Incidentally, the number of 
turns in the plate winding is so proportioned that regenera- 
tion occurs in that range of screen -grid voltages where sen- 
sitivity is a maximum. The bypass condenser C6 (250 
mmf.) tends to keep R.F. currents out of the A.F. amplifier. 
The output of the detector is (Continued on page 366) 
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AT THE NEW YORK 
RADIO SHOW- 

A cross -sectional view of the new de- 
vices and interesting displays is given 
here. Approximately 173,000 people 
attended this 24th annual show. 

I I E INQUIRING reporter of 
newspaper fame found his proto- 
type among inquiring laymen 
and radio men at the recent Radio 

and Electrical Exposition in Grand 
Central Palace, New York. For the 
artistically inclined, the marvelously 
attractive treatment of the modern- 
istic motif had outstanding appeal (as 
the left- and right -wing illustrations 
in the heading portray) ; however, 
there were other attractions to in- 
terest more technically -inclined indi- 
viduals. 

The Radio -Craft booth was among 
the foremost of these, but we will 

first mention a few other displays of 
technical interest. 

GENERAL -INTEREST ATTRACTIONS 

Before describing the improved ap- 
paratus displayed at the Show we will 
mention a few other points of interest. 

One of the most interesting displays 
illustrated the comparative efficiencies 
of glass and metal tubes. By means 
of a 2 -way switch and an oscilloscope 
it was shown that a T.A.F. amplifier 
became highly regenerative upon sub- 
stituting glass tubes for metal ones. 
(See Fig. 1.) Upon the oscilloscope 
screen appeared a single peak with 10 

ORACLE" BEHIND P ^R AMPLIFIER MIKE 
SCREEN WITH PHONES 

b SPEAKER NR 2 
- DYNAPMONE' 

__MIKE 
NP.1 

PRONG 
TURNTABLE ±,q 
AND AMPLIFIE',%' 11 w ItJI 

_ 
N9 

i 
NE Z 

L STAGE 
AMPLIFIER 

- NE 2 

/ BATTERY 
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-ORACLE-WITH 
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AMPLIFI R 
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s 

MIKE 
NE 2 

BATTERY 

- OYNAPRONE BNK2 
ANON° 
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L STAGE AMPLIFIER. 
NE 

Fig. 2. The RADIO -CRAFT "Oracle Record," as arranged to give replies to any question! 

Fig. A. New mirror -panel set. Fig. C. New "anti- boom" system. 
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kc. selectivity when metal tubes were 
in use. 

When the circuit was switched to 
glass tubes the frequency response be- 
came much broader and signal in- 
tensity was reduced, three bumps ap- 
pearing as double -hump resonance 
developed. 

The Hall of Science display of nu- 
merous mechanical motions in actual 
operation was of exceptional interest 
to experimenters. Talking over a light 
beam was another attraction that cre- 
ated much comment; (one system for ac- 
complishing this has been described in 
Radio -Craft.) (Continued on page 364) 

0 0 
A- -B- 

Fig. I. At the flip of a switch, replacing metal 
tubes with glass, the oscilloscope screen showed 

cerve B in place of A. 

Fig. B. Below, a "Wincharger" (left) powers a set (right). 

'tI 
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I.F.T.1-L2 
R.F.C. (C3-C4) 

Fig. A. The appearance of the breadboard- during construction. 

AN EXPERIMENTER'S 
1 -TUBE DOUBLE - 
REGENERATIVE 
SUPERHET. 
This battery- operated set offers fine possi- 
bilities for the home experimenter -who 
wishes to learn superhet. theory, and at the 
same time make a fine little set. 

R. D. WASHBURNE 

BEGINNERS and experimenters in radio will be inter- 
ested in the new circuit arrangement here illustrated 
and described. The feature of this circuit is that a 
very efficient means is shown for securing in one tube 

the functions of (1) a first -detector, (2) an oscillator, and 
(3) a second- detector -the three essential operations re- 
quired to produce the simplest form of superheterodyne. 

A breadboard layout of the major components is shown 
in Fig. A. The set -up is shown unwired to avoid confusion; 
the only items not shown are minor components that are 
connected into place when the circuit is wired in accordance 
with Figs. 1 and 2. 

Previous attempts to produce this particular multi-pur- 
pose operation have not been altogether successful. In one 
instance (See, "How to Make A '1 -Tube' Battery -Type 
Superheterodyne," Radio -Craft, April 1935.) for example, 
the interelectrode electronic coupling tended to defeat the 
purpose of the circuit, over part of the tuning range. 

It will be noted (See Fig. 1.) that the type 6F7 tube has 
been retained in this newest circuit version (which first 
appeared in issue No. 88 of Funk Magazine, Berlin, Ger- 
many) of the 1 -tube superhet. However, the sequence of 
operations through the triode and pentode sections of the 
tube have been selected more fortuitously, as will be de- 
scribed. 

CIRCUIT SEQUENCE 

The incoming or signal -frequency is tuned -in by means of 
R.F. transformer Ll and condenser Cl, and fed to the 
pentode section of multi -purpose tube VI. 

By means of "cathode coupling," local oscillation is pro- 
duced in the pentode circuit of Vl; this circuit is tuned by 
means of shaped -plate condenser C2, which is ganged to Cl. 

The resulting I.F. of 456 kc. is fed from primary to sec- 
ondary of transformer I.F.T.1., and then amplified by the 
triode- section of VI. 

The A.F. output of triode -plate TP is fed to the phones, 

Fig. I, right. The circuit of the set shows how the 
one tube is capable of acting as a first- detector, 
oscillator and second -detector, at the same time. 
Regeneration is obtained in two places -the first - 

defector, and the I.F. circuit. 

Fig. 2, below. The coil details showing terminal 
connections for the aerial, oscillator and I.F. wind- 

ings. 
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or to an A.F. amplifier for loudspeaker operation, as de- 
sired. 

DOUBLE REGENERATION 

Of exceptional interest is the fact that double regenera- 
tion -first at R.F., and again at I.F. -is secured by means 
of certain fundamentally sound artifices, as follows. 

Referring again to the input circuit of Vl it will be noted 
that the third coil marked "tickler" provides regeneration 
at the signal frequency, as controlled by resistor Rl. Since 
this coil is connected in the pentode- section screen -grid of 
VI, extremeIr uniform regeneration is obtained over the 
entire broadcaLt band. 

A novel means of securing regeneration at the intermedi- 
ate frequency is afforded by means of condenser C6 and 
variable resistor R2; this combination serves to feed a 
portion of the I.F. output of the V1 triode section into the 
grid- return or "cathode" circuit. Consequently, the pentode 
section of V1 acts in part to amplify this voltage sufficiently 
to produce I.F. regeneration, to the degree determined by 
the setting of resistor R2. 

GENERAL COMMENTS 

It is extremely difficult for the beginner, or even the aver- 
age expert technician to wind suitable coils for really satis- 
factory operation in circuits using ganged controls, hence, 
the use of commercially available coils for Ll and L2 -I.F. 
T.1 -as indicated in the List of Parts. 

Reverse connections between the arm and one end or the 
other, of both Rl and R2, for the best "taper" action of each. 

Connect the coils as shown in Fig. 2. An improvement in 
operation may be secured by reversing at X -X, leads 5 -6 of 
tickler coil Ll (which slips inside the secondary). It also 
may be desirable to reverse at X -X, leads "red" and "1" of 
coil L2- I.F.T.1. 

A convenience to the beginner in set construction is the 
use of a shaped plate section as (Continued on page 360) 
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Mr. X and the author in 
upward movement of the 

an intimate 
left arm 

pose. The 
can be seen. 

I 

The inside of the body. The three motors and the 
phonograph mechanisms are apparent. 

Details of the head and the mouth mechanism. 
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MAKING "MR. X "- 
A RADIO ROBOT 
As an attraction at fairs, side -shows, carnivals, and in de- 
partment stores, Mr. X can earn his "board and keep." 

TED MURALT 

His 
RE'S A ROBOT that never 

fails to draw a crowd or make 
money for its operator. Robots 
may come and robots may go, 

but this is the simplest one the writer 
has seen that still has plenty of action 
involved and action is what draws 
the eye. 

"Mr. X" can wiggle his ears, move 
his head from side to side, shake hands, 
point with his left hand or move his 
arm almost straight over his head. His 
mouth opens and closes when he talks. 
All these actions are independent or 
simultaneous. 

In the fall of the year when this 
robot was first introduced it paid for 
itself many limes over! At a county 
fair Mr. X was placed outdoors in a 
good spot and advertising sold to sev- 
eral business houses. This makes a 
very good advertising stunt; in fact, 
when business men see and hear Mr. X 
in action they ask for advertising rates. 

Mr. X was held over a week longer 
than he was originally leased for, at 
the largest department store in a near- 
by city. The voice of the robot was 
also put on the air by their local 
radio station! 

HOW HE WORKS 

To get down to business and see what 
makes Mr. X tick we find in his body, 
which is an empty peanut can, three 
110 V. A.C. motors; one, an old oscil- 
lating -fan motor which turns his head, 
and two, toy induction motors for arm 
action. Each arm is raised by a rope 

Construction details of the body and arms. 

BEARING SLEEVES AT ARM ELBOWS 
PART OF AND PULLEY HOUSING AT TOP OF LEFT 

OLD ARM MADE UPOF N9. 28 GAUGE 
PHONOGRAPH 

B -,GALVANIZED IRON 
BEARING L l' 

1}- I-7-r 
--I 

-I' u} f 

A ARMS 25 LB.LEADCOATED TIN 

The body, head and legs taken apart for trans- 
portation purposes; note the heavy cable. 

which winds up on a drum that is part 
of an old phonograph gear assembly. 
The gear ratio is such that the toy 
motors belted to them will have plenty 
of power to raise the arms at a proper 
speed and still allow the weight of the 
arms at any raised position to fall back 
to normal position when the current of 
the motors is turned off. Of course 
this will depend upon the weight of the 
arms and the friction offered by the 
gears and motor, (A toy motor with 
brushes was tried but the friction was 
too great, hence the induction motors 
which rotate very easily; thus allowing 
the arms to drop at the proper speed.) 

Naturally, if the constructor desires 
to use motors that he may reverse, he 
may do so, but this means more wires 
in the cable connecting the robot to the 
control box. He may also add a PE. 
cell and several other things depend - 

(Continued on page 366) 

Schematic circuit, showing how Mr. X "ticks." 
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IMPROVED BOOSTER FOR 
S. -W. AND ALL -WAVE SETS 
This preselector can be used on all types of receivers from 
small regenerative types to large superheterodynes. 

H. B. RUSS* 
N IMPROVED model of the R.F. 

Preamplifier, which was de- 
scribed in detail in the March, 

1935, issue of Radio- Craft, is now being 
marketed for the use of DX listeners, 
and all others interested in improving 
the operation of their sets. 

The cabinet contains all tuned cir- 
cuits, with a switch to change the vari- 
ous bands, together with all other 
necessary elements including a fila- 
ment transformer. The high -voltage 
supply is obtained from the set with 
which the amplifier is used. The con- 
nections are very simple, it being 
necessary only to plug the line cord 
into a socket, hook the amplifier to 
antenna and ground, and fasten the set 
antenna and ground leads to posts pro- 
vided for them on the preamplifier. 
The on -off switch on the latter also 
serves to switch the antenna to the 
regular set when the extra amplifier is 
not required. Thus no connections 
need be changed or removed, once the 
new equipment has been hooked -in. 

l:a.1rn Rollo Speriallr Co. 

The new model is very similar to 
the original as far as gain is concerned, 
but the mechanical construction has 
been improved so that the apparatus is 
more efficient, and smoother in opera- 
tion. Either a doublet or the ordin- 
ary antenna may be used, although the 
former is much superior for short -wave 
work. The input circuit is designed 
to match perfectly with the doublet, 
while the output matches the antenna 
circuit of all standard receiving sets. 

Other improvements include: new 
heavy -duty regen- 
eration control; a 
high -grade, 1 o w - 
loss tuning con - 
denser; band 
switch with silver- 
plat e d contacts; 
copper -plat e d 
chassis to provide 
b et t e r shield- 
ing; improved coils 
of moisture -proof 
construction. 

(Continued on 
page 363) 
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IT IS possible, by carefully studying the resonance curve 
which appears on the screen of the cathode -ray tube 
to tell just what the tuned circuit will do to the signal. 

If, for example, the tuning system cuts off too sharply or 
its resonance curve is not symmetrical, severe distortion 
may be introduced in the sound output of the receiver. 
Once the resonance curve is obtained on the screen, the 
problem resolves itself into knowing whether or not it is 
good or bad, and what is wrong with the tuned circuits 
if the curve is not as it should be. 

FINDING FAULTS VISUALLY 

A number of typical oscilloscope curves depicting sev- 
eral different receiver conditions are shown in the illustra- 
tion in the hope that they will act as a helpful guide in this 
work. The width of each small vertical space repre- 
sents 1 kc. 

'Radio Technical Publishing Co. 
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INTERPRETING 
CATHODE -RAY 
RESONANCE CURVES 
A study of images on the cathode -ray 
screen will tell many things to the advanced 
experimenter. 

ALFRED A. GHIRARDI* 
Pattern No. I shows that the side bands 3 kc. on either 

side of resonance are cut off. Hence, the tuned circuits 
represented by this overall curve are unsuitable for high - 
fidelity reception since the high- frequency response will 
be poor, although interference will be small. 

Pattern No. 2 shows one side cutting off at 3 kc. and 
the other extending over 6 kc. The result is that the 
receiver may be expected to have severe distortion because 
of the 3 kc. cut -off and interference because of the 6 kc. 
extension. If the receiver has a diode detector (or any 
other type of linear detector), distortion will be generated 
in this circuit because of the assymmetry of the re- 
sponse curve. 

Pattern No. 3 is a nearly perfect response curve of a 
good receiver (not high- fidelity), since a frequency band 
over 8 kc. is passed almost uniformly. Selectivity will be 
good because of the steep sides of the curve. 

Pattern No. 4 illustrates a good resonance curve for 
high -fidelity reception. It is substantially flat -topped and 
passes a total band of frequencies 16 kc. wide. 

Pattern No. 5 is not an unusual response curve for an 
improperly aligned receiver. There is definite overlap into 
the adjacent channels, which will almost certainly give 
rise to excessive interference. (Continued on page 367) 
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OF THE receivers available to the serious amateur or 
short -wave listener, superheterodynes predominate 
today due to their high selectivity (especially with 

crystal filters) and their ease and dependability of opera- 
tion. They are, however almost all alike in that they use 
but one R.F. stage before the frequency- changer (if any), 
and the usual and typical crystal filters in a conventional 
1- or 2 -stage I.F. amplifier. The past year has taught that 
more can be, and is, desired, as evidenced by the increas- 
ing appreciation of the image selectivity and noise elimina- 
tion benefits of not one, but two R.F. stages; of a quiet, 
low -gain I.F. amplifier, and stable air -tuned and tempera- 
ture- isolated circuits throughout. 

The receiver illustrated in the heading satisfies these 
requirements and is described in this article. 

The first requirement set up for this design was that it 
meet the highest standards, in appearance and perform- 
ance, of the serious amateur. It would then be, auto- 
matically, an excellent short -wave broadcast receiver. 

For the engineer, its performance is easily described by 
Mdfurdo Silver Corp. 

The experimenter in the field 
of instantaneous recording 
should not fail to read this 
article with extreme care -it 
contains useful data. 

A 10 -TUBE 
SHORT -WAVE 
AMATEUR SUPERHET. 
The experimenter and amateur alike will find 
this crystal -controlled short -wave receiver 
to be worthy of the name "communication" 
set. Details of the features are given. 

McMURDO SILVER *, 

mention of its 4 "low -C" (200 mmf.) tuning bands covering 
1,700 to 33,000 kc. (which includes the 160 -, 80 -, 40 -, 20- 
and 10 -meter amateur and all short -wave broadcast bands). 
Its sensitivity is below 1 microvolt over this entire range; 
its inherent noise never exceeds 10 milliwatts at maximum 
sensitivity. The selectivity is variable from 150 cycles 
to 10 kc. at 10,000 times down; fidelity is controllable from 
flat to 4 db. between 30 to 4,000 cycles, to supply peaked 
A.F. for C.W. reception; and its undistorted power output 
is 3.0 W., rising to a maximum of about 4.0 W. Add to this 
that it has everything but hot and cold running water, 
and you have the essence of this story! 

ADDITIONAL FEATURES 

While considering the really ideal performance described 
above, let's take a look at its other features as briefly 
as possible. 

Circuit: superheterodyne, with two 6D6 tuned R.F. 
stages on all 4 bands, suppressor -grid injected 6D6 S.-G. 
first -detector, 76 electron -coupled R.F. oscillator, one 6D6 
I.F. stage, high -gain 6C6 tetrode second -detector, 6B7 
amplified A.V.C., optimum inductively -coupled variable - 
pitch 76 beat oscillator, 42 (Continued on page 368) 

HOW TO MAKE 
HIGHER -FIDELITY 
RECORDINGS ON ALUMINUM 

E. A. DENNIS* 

WHILE instantaneous recording 
is not a new art, some con- 
crete advancements have been 

made in recent years. Experimenters 
who have not heard some of the latest 
efforts, may well be surprised at the 
results now being achieved in this field. 

One of the most serious handicaps 
in the past has been the inability to 
record the higher- frequency ranges 
above 3,000 cycles. Several things 
have been to blame for this condition, 
and the most serious has been the in- 
ability of the various manufacturers 
to build a cutter flexible enough to 
operate above 3,000 cycles without 
blasting, or having the armature strike 
the pole pieces, causing distortion on 
the lower frequencies. While this con- 
dition has not been completely over- 
come, there are several rather strik- 
ing advancements worth noting. 

The experimenter will have to over- 
come part of this trouble in the record- 
ing amplifier by the use of filters -or 
"equalizers" (as they are commonly 
called). There are at present several 

Sp ek-O -Phone co.. leo. 

340 

very excellent filters (equalizers) on 
the market. All of them, however, 
have one fault in common, namely, 
waveform distortion on those fre- 
quencies that are attenuated, which in- 
creases rather than reduces the diffi- 
culties of making really good record- 
ings. 

Referring to Fig. 1A, it becomes ap- 
parent that almost any junk box will 
yield the necessary parts to construct 
the equalizer, shown. Condenser Cl 
should be in the neighborhood of 90 
to 50 mmf. Resistor Rl may vary 
from 1 to 5 megs., depending upon 
the amount of attenuation desired. (It 
is very important that both Cl and 

At (A) is shown the cir- 
cuit of an "equalizer" 
for reducing blasting on 
low- frequency tones. At 
(B) is a graph of three 
outstanding factors over 
the range of 50 to 16,000 

cycles. 

R1 be completely shielded in one can.) 
Condenser Cl controls the location 

at which attenuation begins, while RI 
controls the amount of attenuation. 
The associated amplifier must have a 
surplus gain of at least 15 db. Under 
no conditions should this filter be left 
in the circuit for the playing of a 
record whether commercial pressings 
or the instantaneous variety, and while 
its use is not recommended in record- 
ing radio programs, it may be of some 
advantage where a very high -quality 
R.F. tuner is used, and even then 
should be used only on those stations 
capable of high- fidelity broadcasting. 

(Continued on page 369) 
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HOW TO MAKE A 
SIMPLE 
COIL WINDER 
Winding "universal" or ''honeycomb" coils 
et home is an accomplishment that most ex- 
perimenters have tried. This article tells how. 

PAUL ROSEKRANS 
PRESENT -DAY trends in the design of radio sets call 

for small compact coils of high efficiency. For this 
reason most manufactured coils are of the "duo - 
lateral" or "honeycomb" type. Large coils of this type 

might be wound by hand even though it is a tedious task 
at the best, but winding small coils of this type presents 
an extremely difficult task. 

The average experimenter often needs special coils of 
this type which are now available commercially but not to 
the extent where he can afford to have any considerable 
amount of money tied up in a winder. The writer being 
in this class set out to build such a winder out of parts 
found in that classical reference, the "junk box." 

The job of building one of these winders is not at all 
difficult but there are a number of things to take into 
consideration. One is the fact that for satisfactory results 
the construction must be rugged. The whole action of 
winding must be smooth and even, and the results secured 
will be a direct measure of the care used in the construc- 
tion of the winder. End and side play in the various parts 
must be held to a minimum. 

Perhaps the most important single unit in the winder is 
the cam which controls the feeding of the wire back and 
forth as the coil revolves. This feed should travel back 
and forth once while the coil revolves almost one full 
revolution. Note the "almost" as this is what causes the 
spacing between turns. This spacing of adjacent turns is 
what keeps the distributed capacity of the coil low in 

SPRIN 

BAKELITE 
FEED BAR 

S BAKELITE WIRE. 
GUIDE WIRE 

SPOOL 

WOODEN 
BASF BOARD 

BOBBIN 

FEED SLOT 

WOOD 
BLOCK 

METAL 
BRACKETS 

CAM 

CAM 
MOUNTING 

PLATE 

4 y2-DIA. GEAR. 4' OIA. GEAR. 

Fig. I. The mechanical layout of the winder parts. 

Fig. 2. Cam construction (A and B) and feed -bar mounting (C). 
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Fig. A. The complete winder with a coil on the mandrel. 

value. A feed, back and forth, oftener than suggested 
above would make for a more substantial coil but would 
add to the length of wire used for a given number of turns 
and the slight amount of added stability is not needed. 
The most important requirement of this feed motion is 
that it be smooth in its travel; and that it operate at a 
constant speed, with little or no hesitation at either end. 
CAM DETAILS 

Figure 2A shows the constructional details of this cam. 
Note that it is made from an old tube base, and the ease 
and simplicity of the construction make it possible to have 
cams on hand for 'most any width of coil desired. If many 
coils are to be wound it might be well to make the cam 
from metal but from our experience it seems that the tube 
base will suffice in most instances. As will be noted (Fig. 
2B), a paper template is first made. Then with glue or 
rubber bands it is placed around the tube base, making 
sure that the bottom is evenly spaced from the bottom of 
the tube base. With a rat -tail file, the bakelite can be cut 
down to the template. A smaller, finer file can then be 
used to finish the cam. It should not take over 30 minutes 
to complete the whole job. The bottom of the base 
furnishes an excellent means for mounting as it should be 
mounted on a plate of some sort. In the writer's winder 
an extra gear which was at hand was used for this mount- 
ing plate. This made it easier to assure having the plate 
perpendicular to the shaft all around. Bolts through the 
tube base, tapped into the plate or bolted through the plate 
may be used, but be sure to center the cam on the plate. 

Another requirement in the design has been mentioned 
before, that of having the coil revolve slightly slower than 
the cam. This can be done obviously by making the gear 
which drives the shaft upon which the cam is mounted 
slightly smaller than the one driving the shaft on which 
the coil is wound. The individual constructor may be as 
fussy as the "junk box" will allow in this respect but in 
the winder described, the larger gear is 414 ins. in dia. and 
the smaller one is 4 ins. in dia. This gives a satisfactory 
coil but other diameters will do just as well. A gear ratio 
of about 15 -to -14 would be ideal, but 15 -to -12 will also be 
satisfactory. (Because the two large gears used did not 
mesh directly it was necessary to add a driving gear be- 
tween the two.) 

Figure 1 shows the entire layout in better detail than 
the photograph. Special attention is called to the method 
of getting satisfactory bearings. Probably this feature is 
the hardest to fulfil in the entire construction. In the 
winder here described some brackets from old open -core 
transformers were at hand and were used. They are % -in. 
wide and 1 /16 -in. thick. Each pair is clamped together 
and drilled for the shaft, also two extra holes are drilled 
for bolts which clamp the brackets to pieces of wood 11á- 
ins. thick. Depending on the care with which these opera- 
tions are completed, we have in effect a bearing 1% -ins. in 
length. The whole assembly should be screwed to the 
base as securely as possible. (The small driving gear is 
not shown in Fig. 1 as it would only complicate the 
drawing.) 

The various parts are labeled in the diagram but to 
make things more clear, Fig. 2C is given to better show 
(as an example) the construction of the bearing against 
the cam and the connection (Continued on page 371) 
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A typical sound head shown schematically in Fig. I. 

T. THE radio Service Men and the projectionists who 
are occasionally or actively engaged in "Talkie Serv- 
ice," the need for information of this sort is apparent. 
While it is not entirely feasible to deal with specific 

cases, the author will attempt to supply the readers with 
information of a general kind so that it may be of aid to 
them in meeting the ever -rising problems of sound service. 

The few remaining "sound -on- disc" installations are fast 
becoming obsolete, presenting no great difficulty in servic- 
ing them should the occasion arise. (Considerable data 
concerning the service angle of sound -on -disc has appeared 
in past issues of Radio-Craft.-Editor.) 

The sound head is the heart of the "talkie" system (Fig. 
1.). This consists of a housing frame (containing the ex- 
citer lamp, optical barrel, photoelectric cell, and film- driving 
mechanism), which is mounted on the projector base be- 
tween the projector head and the lower magazine, or the 
"take up" magazine. 

The function of the sound head is to take the sound off 
the film (Fig. 2.). This is accomplished by driving the 
film through the sound head in such a manner that the con- 
densed rays of light from the exciter lamp, narrowed down 
to .001 -in. by the optical barrel and varied in intensity ac- 
cording to the variations on the sound track, impinge upon 
the photo -cell, which in turn sets up variations in current 
in the primary circuit of the preamplifier. Improper ad- 
justments and alignments will ruin the possibility of cre- 
ating the "perfect illusion" by producing distortion in 
music and voice. 

ii 
Al 

VARIABLE 
AREA 

A2 
VARIABLE 
DENSITY 

o 
o 
o 

B 
FREQUENCY 
TEST FILM 

Fig. 2, left. The two types 
of film sound recordings 
used and a strip of "fre- 

quency test" film. 
Fig. 3, right. An oscilla- 
tor -type exciter lamp sup- 
ply unit (A); and a view 
of the optical barrel and 

optical system. 

Fig. 8. Sound head of RCA high -fidelity set -up. 

it 

342 

SERVICING 
THEATRE 
SOUND SYSTEMS 
The sound head is discussed in this, Part I ; 

and other components in subsequent parts. 
(See, also, the 5 -part [Feb. '30, etc.] and 7- 
part [Nov. '33, etc.] talkies articles.) 

A. V. DITTY PART 

SOUND HEAD DRIVING MECHANISM 

The first thing we will consider is the speed of the driv- 
ing mechanism of the sound head. Various types of sound 
heads are driven by different methods, all of which have 
good and bad points from the operator's consideration, but 
with which we will not be concerned. 

The object of any driving mechanism is to obtain a fixed 
speed on the drive shaft through the sound head. Most 
sound heads are equipped with flywheel arrangements or 
governors to maintain constant speed in order that the 
sound will not be impaired by fluttering. 

The film, traveling at the rate of 90 ft. per minute, with 
16 frames per ft., will give a speed of 1440 frames per min- 
ute. The sprocket on the drive shaft will take 4 full frames 
per revolution; and by dividing the number of frames per 
minute by the number of frames per revolution of the 
sprocket, the correct speed of the drive shaft is found 
to be 360 r.p.m. The speed may be easily checked by means 
of a tachometer applied directly to either end of the drive 
shaft. A film speed indicator, attached to the projector 
head shutter shaft, reading 90 ft. per minute is another 
way of checking the speed, although not as accurate as the 
tachometer method. 

With machines that are running too fast the sound pitch 
will be raised, introducing a "tinny" or "nasal" quality, 
making it harsh and shrill. Machines running below the 
rated speed will create a "boomy" tone which is noticeably 
lower in pitch and entirely lacking (Continued on page 370) 
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ELECTRONICS AIDS 
"BEHAVIORISM" TESTS 
Amplifiers and electronic "triggers" make possible this 
device which many experimenters will find interesting. 

ORMAL I. SPRUNGMAN, 
WIIY DO some individuals 
learn more quickly than oth- 
ers? What part does hered- 
ity or environment play in 

determining whether a person will be- 
come a good or poor learner? 

This is the problem which Prof. 
William T. Heron, psychologist at the 
University of Minnesota, is attempting 
to solve. To carry out his 7 -year ex- 

Fig. C- Close -up showing one unit of the maze. 

periment, Prof. Heron designed and 
built the automatic rat maze shown 
here, believed to be the only one of its 
kind in the world. (The idea of course 
has many other applications.) 

The unique device consists of two 
rotating tables, housing 54 white rats 
in separate compartments, and 12 Y- 
shaped connecting units of the maze 
containing runways and "blind alleys." 
A small motor, geared to a Ford axle 
mechanism, which supports each of the 
tables, moves a new compartment into 
position in front of the runway as soon 
as the preceding rat has passed through 
the maze. An empty compartment 
awaits the animal at the end of each 
"run." 

Once every day each of the 54 rats 
starts up the runway, steps upon two 
tiny plates of monel metal and records 
his movements on a specially- built, 
motor -driven typewriter in another 
room. The minute amount of current 

(Contiueed on page 374) 

ONE OF the most valuable adjuncts to a sound truck 
is a reproducing and recording unit for making of 
special advertising records, speeches of famous 
orators, or other special sound effects. The port- 

able P.A. demonstrator described in the July 1935 issue of 
Radio -Craft will prove to be of great value to any sound 
car. Can you imagine how valuable such a recording sys- 
tem can become during the forthcoming political campaign, 
wherein presidential candidates speak for themselves 
(through recordings) at all political gatherings? 

Hundreds of precautionary and safety measures can like- 
wise be effectively "broadcast" by Voice of Safety cars 
through city streets. 

Of course, these auxiliary accessories need not be added 
to the sound truck installation unless their usefulness 
makes them necessities for the contemplated installation. 
RACK AND PANEL CONSTRUCTION 

In a system specifically purchased for permanent in- 
stallation in a sound truck, all of the equipment should be 

*Columbia Found Co.. Inc. 
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Fig. A -The rat maze with its 12 passages. 

Fig. B -Prof. Heron with part of the maze. 

Fig. I -One of the V. -T. triggers which actuate 
keys of the typewriter recording the rat's movements. 

HOW TO EQUIP A 

SOUND TRUCK FOR 
ELECTIONEERING, ETC. 
With election day fast approaching, there is 

a real demand for high -power sound trucks. 

CHARLES R. SHAW* PART II 

mounted on rack panels and placed within the car at some 
position convenient for operation either by the driver or 
the announcer. 

While the installation of sound equipment in theatres and 
similar indoor places presents difficulties due to the neces- 
sity for placing the horns in such a manner that the archi- 
tectural features of the space will not be marred, the 
sound truck usually does not present such a critical prob- 
lem. As a matter of fact there are many approved methods 
for mounting the speakers into a sound car. Naturally the 
exact procedure depends upon (a) the type of speakers 

(Continued on page 374) 

The rear of the ampli- 
fier shown above. The 
various sockets used for 
connections can be 
seen. This amplifier is 
well planned for elec- 

tion P.A. work. 
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THE PHOTO -CELL 
IN THE 
EXPERIMENTER'S LAB. 
Useful experiments and circuits for the PE. cell, additional 
to those in the April, 1935 issue of Radio -Craft, are de- 
scribed here for the radio technician and experimenter. 

FOR SOME YEARS past, engineers 
and laymen alike have been hear- 
ing many rumors as to the almost 
magical potential uses of the 

photoelectric cell, more generally 
known as the "electric eye." Within 
recent years, many of these potential 
uses have been achieved in actual prac- 
tice! 

We see doors swing mysteriously 
open at our approach; see homes and 
business houses equipped with modern 
"light beam" alarms. And, if we go 
farther, we find the electric eye con- 
trolling factory illumination, counting 
products or people, sorting colors, in- 
suring proper development of films, 
and so on. Thus, it has already found 
a definite and important place in the 
world of today. 

These uses, however, represent only 
a bare beginning. Interesting and use- 
ful as they are, they only scratch the 
surface of future possibilities. Vast 
and startling advances will undoubted- 
ly be made in the not -far -distant 
future. As one well -known electrical 
engineer has aptly remarked: "Name 
me your industry or business and I'll 
show you where the photoelectric cell 
may soon be playing an important part 
in it as we learn to adapt its vast po- 
tentialities to specific needs." 

Some time ago a practical jokester 
in a large western city, according to 
the story, wanted an unusual watchdog 
to stand guard in front of his house. 
Already possessing a mute metal mutt, 
he equipped it with a big raucous 
buzzer and adjusted the magnet arma- 
ture to emit a ferocious growl -like 
sound. Then, to make the paralyzed 
pup "watch," he rigged up a photo- 
electric relay, in such a way that it 
would scan the sidewalk leading to his 
house. As a result, when visitors ap- 
proached, they were startled by growls, 
for in walking up the sidewalk they 
interrupted a beam of light focused on 
the electric eye and thus actuated the 
relay which, in turn, energized the 
magnetic voice. 

Although the ferrous "friend of 
man" was not equipped for tail - 
wagging, hand -licking, or the perform- 
ance of other characteristic traits of a 
bona -fide pet, the owner, it is under- 
stood, was very well pleased with his 
growling "robot Rover." 

A SENSITIVE CIRCUIT 

A practical experimenter's circuit 
for using a PE. cell is shown at A in 

Fig. 1 (at left) ; it is a "trigger" ar- 
rangement and is suitable for operation 
on either A.C. or D.C. No gridleak is 
provided, and there is no necessity for 
maintaining any particular potential 
on the grid; the grid assumes its own 
negative potential. Many authors on 
vacuum tube operation are inclined 
to discredit stability on the part of the 
grid. Actual trial of this hookup is 
convincing of the fact that it is the 
most sensitive combination possible to 
obtain with any three -element tube! If 
used on A.C., a condenser must be 
shunted across the relay to prevent 
chatter, but if used on D.C. this is un- 
necessary. Figure 1B shows the same 
circuit for A.C. operation, only. 

When two or more stages are used, 
the tubes must be coupled together, 
thus there must be a means for trans- 
ferring the energy from the plate cir- 
cuit of the first tube into the grid cir- 
cuit of the second tube. There are 3 
types of coupling employed, namely, 
resistance coupling, transformer coup- 
ling and direct coupling. 

A DIRECT -COUPLED AMPLIFIER 

An example of direct coupling is 
illustrated in Fig. 1C. It will be noted 
that the plate of the first tube is con- 
nected directly to the grid of the sec- 
ond tube, therefore, the potential of 
the plate will maintain the potential 
at the grid of the second tube at this 
same value. The various voltages em- 
ployed are taken from the voltage 
divider shown. The proper voltage 
conditions on the elements of both 
tubes must be maintained. 

Supposing that the plate of the first 
type 56 tube receives its potential from 
the mid -point of the divider, which is 
200 V.; resistor R then serves as the 
plate load and its value should be 
about 50,000 ohms. The potential of 
the plate will then be approximately 
100 V. (100 V. drop in potential exist- 
ing across the resistor R). The grid of 
the second tube also has a potential 
of 100 V. The grid bias of the first 
tube is taken directly from the voltage 
divider. The characteristics of the 
type 56 tube are such that the cathode 
should be approximately 15 V. positive 
with respect to the grid. Since the 
grid of the second tube is at 100 V. 
potential, the cathode is then con- 
nected to the voltage divider at ap- 
proximately 115 V., which will be on 
the negative side of the plate tap for 

(Continued from page 376) 
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ANNOUNCING THE WINNERS IN RADIO -CRAFT'S 
"IDEAL RADIO SERVICE SHOP" 
CONTEST! 
"Congratulations to the winners in this contest! I wish also 
to compliment not only those whose exceptional entries 
earned Honorable Mention, but all participants; every con- 
testant exhibited an earnest desire to aid manufacturers in 
seeing the Service Man's needs in test equipment, that is 
sure to be soon reflected in improved designs of new test- 

ing apparatus for service work of all types." 

Sigurd, JACK GRAND, DIRECTOR 

THE JUDGES aver that the highlight of the 
contest was, as one judge phrased it, "the 
battle of the Sayre' for First Place; co- 

incidentally. both contestants live in the same 
state-and within 15 miles of each other! 

There were over 1,500 entries in this contest, 
with winning positions allocated as follows: 
1st Prize -E. E. Sayre, 33 Union Ave., Maple- 

wood, N. J. Awarded: RCA No. 9545 Port- 
able Cathode -Ray Oscilloscope (Net $84.50). 

2nd Prize; and Special Manual Prize No. 1- 
Theodore R. Sayre. 1136 Woodruff Ave., Hill- 
side, N. J. Awarded: Weston Model 663 Volt - 
Ohmmeter (and carrying case), (Net, $48.75); 
and, a Gernsback Consolidated Official Radio 
Service Manual (Net, $17.50). 

3rd Prize -John Litwin. R. R. No. 1, Fletcher, 
Ontario, Canada. Awarded: Hickok Model 
OS 7 All -Wave Service Oscillator (Net, 
$48.00). 

4th Prize; and Special Manual Prize No. 2 -Dex- 
ter M. Royce, 17 Arch St.. Laconia. N. H. 

Above, a complete Midwest receiver. Below, a 
close -up of the dial and control- panel, which in- 

corporates novel features. 

RADIO -CRAFT for 

Awarded: Supreme Model 333 DeLuxe Set Ana- 
lyzer ; or (optionallyl, Supreme Model 85 Tube 
Checker (in either Counter or Portable model, 
and improved to test metal tubed, (Net 
$39.95): and, a Gernsback Consolidated Offi- 
cial Radio Service Manual (Net, $17.50). 

5th Prize -Kenneth E. Hughes. 2115 44th St., 
Galveston, Texas. Awarded: Clough -Brengle 
Model UC Portable Vacuum -tube Voltmeter 
(Net, $34.80). 

6th Prize; and Special Manual Prize No. 3- 
Stephen DiMayo, 1412 W. 5th St.. Brooklyn, 
N.Y. Awarded: Triplett No. 1200 Multimeter, 
and No. 1220 Free -Reference -Point Tester, 
(with No. 1202 2- section carrying case), (Net, 
$34.67); and, a Gernsback Consolidated Of- 
ficial Radio Service Manual (Net, $17.50). 

Special Manual Prize No. 4- Robert C. Hannum, 
512 Hannibal St., Fulton, N.Y. Awarded: a 
Gernsback Consolidated Official Service Manual. 

Special Manual Prize No. 5-J. D. Wilhoite, 1745 
Lawrence, Memphis. Tenn. Awarded: a 
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Second Prize Winner T. R. Sayre (Hillside, 
chose to illustrate his entry. 

N.J. 

Gernsback Consolidated Official Service Manual. 
Special Manual Prize No. 6- Leslie E. S. Pass, 

1225 Second Ave., Worthington. Minn. Award- 
ed: a Gernsback Consolidated Official Radio 
Service Manual. 

(Continued on page 372) 

80 FEATURES IN THE 
NEW 18- METAL -TUBE SET! 
The following features of a modern radio set afford an 
excellent example of the progress in radio receiver design. 

W. A. SMITH 
MANY radio listeners and engineers have 

expressed a desire to know just what are 
the 80 features advertised for the new 18- 

tube Midwest set which was shown pictorially 
and by diagram in the October. 1935, issue of 
Radio- Craft. We are pleased to present the fol- 
lowing tabulation of the features of this inter- 
esting set, in the belief that it will be of inter- 
est to the radio public in general. 

The tabulation has been divided into three 
divisions, although the division must. of necea- 
sity. be rather arbitrary. 

MECHANICAL FEATURES 

No. 1 The front panel is of heavy steel. The 
appearance of walnut finish is obtained by a 
photographic process, the finish being of tough 
lacquer. 

No. 2- Escutcheon is of heavy chrome- finished 
metal ; colored inserts enhance the beauty. 

No. 3- Stations can be found by frequency, 
since the dial is completely calibrated; most lists 
now use this system. 

No. 4 -A line of light eliminates error in sta- 
tion selection. The exact center of the band - 
indicator is marked by the light (Line -O- Lite). 

No. 5 -A Positive mechanical drive on the 
dial provides extremely smooth tuning, without 
backlash. 

No. 6 --A spot of light (Spot -O- Light) travels 
with the selector switch, to indicate the band 
in use. 

No. 7 -- -The dial is simplified and the tuning 

DECEMBER, 1935 

centralized by the use of concentric knobs so 
that no auxiliary verniers are needed. 

No. 8- Various classes of transmissions are 
grouped and marked by name on the dial for 
ease of operation. 

No. 9- Chrome -plated streamline control lev- 
ers are self -indicating as to their positions. 

No. 10- Low -loss porcelain coil forms and 
"lita." wire contribute to eliminate image -fre- 
quency reception and heterodyne interference. 

No. 11- Special porcelain is used for the R.F. - 
section coil forms, to enable them to be pressed 
into the aluminum frame under high pressure; 
this construction eliminates many nuts and bolts. 
assuring a rigid unit. 

No. 12 -The 86 pieces of porcelain in the set 
assembly insure high insulation at all times. 

No. 13 -Small parts are all fastened to lugs 
and not merely supported by the wiring. 

No. 14-The special 4 -gang condenser Is 
mounted on sponge rubber pads, and fully 
shielded. 

No. 15- Special reenforced socket -bakelite 
greatly reduces breakage. 

No. 16 -Discs of alba -fibre in the I. F. trans- 
formers keep the leads in position and stabilize 
the gain. 

No. 17 -- Oversize A.F. transformers provide 
high energy transfer at low frequencies. 

No. 18- Loudspeaker leads, by terminating in 
a plug, provide for easy removal. 

No. 19 -The oversize power pack obviates over- 
(Cole firmed on pate 379) 
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IN THE experimental electronic field 
frequent need is found for a sen- 
sitive "primary" relay that will 
operate on small currents and pass 

sufficient current at the contact points 
to close a larger and more rugged 
"secondary" relay. Many circuit re- 
quirements cannot be fulfilled by the 
use of the conventional single -pole 
magnetic relay; instruments of this 
type usually possess a high resistance 
and require over a milliampere of cur- 
rent for operation. The more sensi- 
tive relays are expensive, of intricate 
construction and hard to duplicate by 
the experimenter who wishes to build 
his own. 

A sensitive relay of the meter type 
(so called because it's construction re- 
sembles a current -registering meter 
with points on the vane) can be con- 
structed at low cost, from parts usually 
found in the shop of the radio man or 
experimenter, as described in this ar- 
ticle. Such an instrument will close 
contact on 500 microamperes and op- 
erate a secondary relay handling up to 
several amperes. 

The sensitive relay of the unit de- 
scribed here is constructed from a 
current -indicating meter capable of 
showing full -scale deflection on 5 mil- 
liamperes or less. The meter used by 
the writer was a Jewell voltmeter, type 
135, used quite generally in the days 
of the type 99 and 01A tubes as a 
filament- current meter. The same 
model often had a dual scale register- 
ing both "A" and "B" volts. In either 
case, the moving coil of the meter was 

HOW TO MAKE A 
SENSITIVE 
RELAY UNIT 
The experimenter in radio and electronics 
often has need for a sensitive "primary" 
relay, for PE. cell and radiodynamic work - 
here is a dandy! The "secondary" relay -for 
the power circuit -also is described. 

E. L. DEETER 
Fig. A. The complete re- 
lay unit with sensitive re- 
lay and secondary relay 

in place. 

standard and had a resistance of 5 
or 6 ohms, a series resistor com- 
pensating for the various voltage scales. 

With the series resistance or coil 
out of the circuit these meters will give 
full -scale deflection on 5 ma. (There 
are many thousands of these meters 
lying around in junk boxes and radio 
stores -why not have a good milliam- 
meter by removing the series resist- 
ance and calibrating a new scale ?) 

A good many experimenters have, 
no doubt, attempted the construction 
of a relay from a meter, invariably 
finding that it was no task for a novice. 
While a stationary contact is easily 
arranged, it is a delicate operation to 
place the necessary contact on the 
featherweight vane -not an easy mat- 
ter even for an accomplished jeweler. 

EARLY EXPERIMENTS 

The writer carried on some experi- 
ments to see just what could be done 
along these lines. A length of silver 
wire was placed across the sweeping 
path of the vane which was scratched 
clean on the contacting edge. A load 
of 4 ma. was placed in series with the 
points. With 2 ma. through the meter 
contact at first was secured, but after 
about ten times contact was lost or 
became faulty, the cause being di- 
agnosed as too much current at the 
points (even after making allowance 
for the fact that the vane metal was 
not ideal as a contact metal). With 
reduced current at the contacts, the 
results were better, but then, the cur- 
rent handled by the -points was no more 
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Fig. 8, extreme left. The 

lparts 
of the sensitive re- 

ay can be seen in this 
photo. 

Fig. C. left. The con- 
struction of the secondary 
or high -power relay is 
shown in this detail view. 

than the current required to deflect 
the meter. Believing that the instru- 
ment might be a success if the con- 
tact current was low enough, a circuit 
was arranged whereby the points closed 
an open grid circuit to a tube, there- 
fore carrying an infinitely small amount 
of current, the idea being to place the 
secondary relay in the plate circuit of 
the tube. Even this failed to produce 
satisfactory results, the pressure re- 
quired on the vane sometimes bend- 
ing it. 

In attempting to solve the contact 
situation, the idea of using metallic 
mercury (quicksilver) for one of the 
contacts was investigated, with grati- 
fying results. With the vane bent so 
as to pass the point into a cup of 
mercury, the operation obtained was 
satisfactory in every way and the 
writer constructed the unit shown pic- 
torially, the construction of which is 
described in the following paragraphs. 

THE "PRIMARY" RELAY 

Having secured a meter of the type 
mentioned, proceed to dismantle the 
instrument for remodeling. Two 
small screws directly back of the flange 
and opposite one another are removed, 
allowing the cover -glass and rim to 
be lifted off. Remove the three coun- 
tersunk screws at the back of the 
bakelite case and loosen the leads on 
the interior with a hot soldering iron. 
The "works" may now be taken from 
the case. The "start" and "stop" 

(Continued on page 375) 

Fig. I, above. The mercury contact. 

Fig. 2, below. The circuit of the unit. 
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HOW TO ADD 
HIGH FIDELITY 
TO OLD SETS 
The detector and audio amplifier play an important part in 
the achievement of real high fidelity -here are some cir- 
cuits and data especially written for the experimenter. 
WILHELM E. SCHRAGE, 

SINCE the first article concerning 
high- fidelity design published in 
this magazine some time ago, tre- 
mendous strides have been made 

in the construction of these new receiv- 
ers. Some manufacturers who insisted, 
not so long ago, that only a few radio 
listeners would be interested enough to 
pay the relatively higher price for sets 
of this kind, have changed their minds 
entirely, and are now very busy press- 
ing their design engineers "like 
lemons" to complete their work! 
HIGH OR LOW FIDELITY? 

The author recently visited New 
York's radio district around Cortlandt 
Street, and, in a well -known radio shop, 
tried one of the displayed receivers 
proudly marked as a high -fidelity one. 
The result of this listening test was a 
big surprise. There was a remarkable 
lack of the "lows" in the reproduction, 
and the highs over 5,000 cycles, which 
the writer knew were being transmitted 
by certain stations, did not show up at 
all. Briefly said, the reproduction of 
this "wonder set" was not better than 
other receivers sold a few months be- 
fore without that valuable advertising 
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slogan: High Pidelity. 
This incident shows impressively how 

careful one has to be in all matters 
concerning high -fidelity receivers to 
avoid disappointment, since the defini- 
tion "high fidelity reproduction," does 
not have direct legal protection, al- 
though an indirect protection is given 
by the definitions of the Radio Manufac- 
turers Association concerning high fi- 
delity, and also through the syste- 
matical definitions published by the 
well -known design engineer, Stuart 
Ballantine, in the Proceedings of the 
Institute of Radio Engineers during the 
past year. 

OFFICIAL DEFINITION OF "HIGH 
FIDELITY" 

According to the RMA definitions, a 
high -fidelity receiver, for a given uni- 
form input, should not fluctuate in 
power output more than 5 db. in the 
range from 50 to 7,500 cycles. That 
means in more simple language: "a 
receiver with a peak in the range ex- 
ceeding 5 db., or with a similar valley 
in the response curve (a volume -change 
which is readily discernible to the 
( verage ear) cannot be marked as a 

IN- 
PUT 

FIG.9 Z°Q7r. 
Fig. 9, above -the way in which phase inversion is 

obtained with only one tube. 

Figs. 6C and 7, left -half -wave detector with triode 
fixed bias; A.F. response curve. 

Fig. 8, lower left- resistance P. -P. amplifier. 
Fig. 10, lower right -simplified amplifier. 
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high -fidelity one. Such a set should be 
described or marked according to Table 
I only as a "medium " -fidelity one. 

Table I 

Uniform re- 
sponse within 

5 db. 

Uniform re- 
spouse within 

10 db. 

Correct de- 
scription of 

receiver. 
60 -7.600 cycles 

or above - high fidelity 

100-4.000 cycles - medium fidel- 
ity - 50 -7,500 cycles medium fidel. 
icy 

200 -2,000 cy- 
cles - low fidelity 

100 -4,000 cy- 
eles low fidelity 

(Conti ?lied on page 381) 
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A PRECISION BRIDGE -TYPE 
CONDENSER ANALYZER 

S AN invaluable aid for the Serv- 
ice Man and experimenter in 
detecting leaky, shorted, open, 

off -capacity and intermittent defects 
in condensers this scientific analyzer 
will fill a long -felt need. This instru- 
ment will quickly determine the quality 
of all paper, electrolytic, and mica 
condensers. 

The capacity range, which extends 
from .00002- to 70 mf., is read direct- 
ly, after visible balance of the "Wien" 
bridge circuit is obtained by the indi- 
cation of a thermionically- controlled 
neon glow tube. This is more conveni- 
ent and much more accurate than the 
use of headphones for balancing. 

The use of this precision analyzer 
for testing the dielectric resistance of 
cables, insulators, and between trans- 

Solar Manufacturing Corp. 

A 

RAY 
APPEARS 
HERE 

The experimenter and Service Man will find innumerable 
uses for this versatile condenser -test instrument. 

S. A. WOLIN* 
former windings, as well as a power instrument; at position 4 resistor R2, 
factor indication, makes it even more in series with the highest capacity 
useful to the laboratory worker and standard, improves the balance when 
experimenter. testing high -power- factor electrolytic 

This tester is a combination of two condensers. 
devices: (1) a capacity bridge; and, The A.C. voltage source for the 
(2) a direct- current leakage tester. bridge is obtained from P.T. secondary 

Sec. 1. The detector arms of the 
THE CAPACITY BRIDGE bridge are connected to the control - 

The capacity bridge consists of the (Continued on page 365) 
usual 4 arms; two 

circuit of the "bridge" test instrument with the neon -type leakage tester. 
are resistors (the sa ratios of which are 
varied by adjusting 
knobs SI), and the 
other two are con- 
densers (a stand- 
ard, and the un- 
known). The in- 
strument is provid- 52- 
ed with 3 stand- 
ards selected by 
the switch S2 and 
corresponding to Re 
the three calibra- in. TWO SEC. (SW 'so boo 
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Fg. I, below. The schematic symbol of the 6E5 
tube connected to the output of a 6H6, VI. 
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HOW THE 6E5 
CATHODE -RAY 
TUNING TUBE WORKS 
This new tube, a visual tuning indicator, 
has no moving parts! Greater detail is here 
given, than when first announced in the 
Sept., 1935 issue of Radio -Craft. 

Fig. A. "Target" of tun- 
ing tube: the width of 
shadow cast the a. 
control electrode varireys. 

T11E 6E5 tube, the new visual tun - 
ing indicator that has no moving 
parts, is really two tubes in one, as 

the upper part acts like a cathode -ray 
tube while the lower part acts as a 
triode! The cathode is common to both 
sections of the tube. A rough idea of 
the internal construction of this unique 
tube, developed by RCA Victor labora- 
tories for use in the 1935-'36 line of 
radio sets, may be had from the 
schematic symbol of Fig. 1. The triode 
is used as an amplifier, as will be ex- 
plained later. 

The cathode -ray is produced as fol- 
lows. When the cathode is heated, 
electrons given off in the upper end 
(k) are attracted to coated target T 
operated as a positively -biased anode. 

(See Fig. 1.) When the electrons (con- 
stituting a "cathode -ray ") hit the 
target its coating glows or "fluoresces" 
with a greenish -yellow color. The elec- 
trons leaving cathode K at tip k and 
being drawn to the positive target, can 
be controlled and directed by a third 
element, E, called a "ray- control elec- 
trode" (see Fig. 1). 

The operation of the visual indicator 
section of the tube depends on the con- 
trol which the ray-control electrode 
can exercise over the area of the 
target which is struck by these elec- 
trons. The pattern (in the 6E5, the 
impression of an "eye" is created, the 
pupil being simulated by a light -shield 
placed at the tip of cathode k) devel- 
oped on the fluorescent target depends 
on the contour of the target as well as 
on the potentials, position and shape 
of the ray -control electrode. When a 
receiver incorporating the 6E5 is tuned 

(Continued on page 378) 

RADIO -CRAFT for DECE M BER, 1935 

www.americanradiohistory.com

www.americanradiohistory.com


FIRST PRIZE $10.00 
SECOND PRIZE 5.00 
THIRD PRIZE 5.00 
Honorable Mention 
EXPERIMENTERS: Three cash prizes will be awarded for 
time- and money- saving ideas. Honorable mention will be 
given for all other published items. Send in your best "kinks "I 

LOO NMTT LAMP 

lt 

10V 
RELAY 

NIGHT LIGHT 

IIOV.A C. 

110V, HORN 

CHAIN PULL 
SOCKET 

]WlPLUG 
AND 

10 wATr LAMP 
SOCKET 

(WIPING IN THIS SOCKET CHANGED SO AS TO 
SPORT -CIRC` IT THE LAMPYM N E CHAIN IS 

POLLED 

Fig. I. A novel 
from a 

burglar alarm made 
"dimmer." 

DRIVER 110V 

e PLATE PRI 
HV GRIDS OF CLASSAD 
SEC \ 

B.'ELIMINATOR 
POWER 
TRANS 

Fig. 2. Emergency ransformer fo 
class AB amplifiers. 

WELD TURN- INSERT SMALL POST 
TABLE CENTER IN HERE/ 

SHAFT 

1 

GEAR MAY 
sOONEFT 

SV 

EVOLT BAI TE v 
OR;A- EL IMINO. 
oa 

BEESK OFF 
DISTRIBUTER 

HOUSING 

DJ ST SNOWS UNTIL 
SPEED OF TIP PN ISO.TYN 
ED. IFCORRFCT SPEED 
CANNOT BE OLTAINEO USE 

RHEOSTAT 

SEED OF "'AD.., CAN RE 
MAOIST USE OF ONLY VOLT 

STORAGE RATTER! 

Fig. 3. Phonograph motor made from 
a "chevvy" generator. 

IST FILTER 2YP ILTEIS TO P OE 

C CRONE ( CLOKE TUBE i 
CI 

J 
C2 / C3 / 

DIW 
,TAGE 

DE4 

-A- 

LET DYNAMIC 
CREIL -- 

ON\E FIELD / 
i COIL 

CL c2 

SPkR 

a LF TD Pod:+. 
TUBE 

C7 
DWIOER 

CI III FILTER CORD 
Ca , 2 DR FILTER CORO, C3.3Ie FILTER CORO 

-a- 
Fig. 4. At A, first circuit; B, afte 

installation of new speaker. 

Fig. S. Home-made vernier dial fo 
the "Distance Getter for $1." 

PART ^ PARI 

END OF 
SPOOL USEO 
AS KNOB 

1 
3k` 

/2 ;r..., . 1 

2 

PAPER 
STAI GLUED TO DOC 

Y2 L 
YT P2T 

PART PT_1 
3 WIRT 

4 
PAKT 4 

RADIO -CRAFT for 

FIRST PRIZE -$10.00 
BURGLAR ALARM. This arrange- 

ment was rigged up after our 
radio store was robbed. to prevent 
a similar occurrence. The night light 
is lit by using a long stick with a 
hook to pull the chain of the ceiling 
socket. If the cord hanging from 
the night light is pulled. the large 
bulb lights and remains lighted, and 
the horn blows continuously. They 
cannot be turned off, since the relay 
locks in and must be manually re- 
leased ! The night light socket is 
changed so that the switch shorts 
the 10 -W. lamp. thus closing the 
circuit for the 100 -W. lamp and 
horn. and the relay. See l-' r. 1. 

A. B. DUNGAN 

SECOND PRIZE -$5.00 
EMERGENCY TRANSFORMER 

for class AB amplifier. The power 
transformer from almost any make 
of old "B" eliminator. will serve as 
a very efficient input transformer 
for a class AB amplifier. The 
transformer must, of course, be one 
that has a center -tapped high -vol- 
tage secondary. Those taken from 
a Majestic Super "B" work very 
well. The secondary has ample 
carrying capacity for the grid cur- 
rent on positive peaks. See Fig. 2. 

LANDO K. MOYF.R 

THIRD PRIZE -$5.00 
PHONOGRAPH MOTOR. This 

motor is made from junk parts. 
but works very well. It is made 
from a Chevrolet generator, and is 
used for both recording and play- 
back work. There is plenty of 
power available and the unit may 
be used in a sound truck very nicely. 
since it operates on 6 V. The only 
real work to be done is to break off 
the distributor housing and weld the 
turntable to the shaft. Any speed 
may be obtained by adjustment of 
the rheostat. See Fig. 3. 

JOE. YEAGF.R 

HONORABLE MENTION 
REPLACING OLD SPEAKERS. 

There are many old A.C. sets 
in use today. whose owners would 
like to have the advantages of 
dynamic speaker results, but can't 
afford new sets. Figure 4 shows 
how this can be accomplished on 
the old sets. without much change 
being necessary. yet the results are 
very satisfactory. The field of the 
new speaker is put in the circuit as 
a second choke. The transformer 
on the new speaker connects di- 
rectly to the posts which formerly 

Fig. 6. Special trimmer wrench. 

DECEMBER, 1935 

SHORT -CUTS 
IN RADIO 

went to the magnetic speaker. 11 

the new field causes too great a 
voltage drop, run the high -voltage 
lead from the output tubes to the 
connection between the field and 
the choke. 

WM. CLARK 

HONORABLE MENTION 
HOME. -MADE DIAL. When build- 

ing the "Dollar Distance Get- 
ter "(Radio- Craft, March 1935), I 
decided it needed a real vernier dial. 
so I built a condenser like the ordi- 
nary variables. and made the dial, 
shown in F;g. 5, to go with it. The 
material consists mainly of cigar 
box word and a spool. The paper 
scale can be hand -drawn or cut 
from a radio catalogue illustration. 

CYRIL STATT 

HONORABLE MENTION 
HANDY WRENCH. Certain old 

' models of Victor radio sets 
have a special oval head for which 
a wrench was made, but these 
wrenches are no longer available. 
The use of pliers on these screws 
is very apt to damage them so that 
they cannot be moved. The body of 
the wrench is made of 3 16 -in. rod. 
5 ins. long. The ends may be made 
from 30 A. copper lugs. or copper 
tubing from an auto gas system. 
They are formed by carefully 
hammering the piece over one of 
the screw heads. until a snug fit 
is obtained. Two similar pieces are 
needed, but make them so that the 
flat part of the slots will be at 
right -angles in the finished wrench. 
The job is finished by soldering the 
ends to the handle. See Fig. G. 

J. M. WALLACE, 
MiIIiea, Oat., Can.. 

HONORABLE MENTION 
AUTO RADIO MOUNTING. By 

mounting an auto set on a 
strung metal plate, and then fasten- 
ing the plate to the dash -board with 
a single large bolt. considerable time 
can be saved. Most of the auto sets 
have three or mure mounting bolts. 
and it is often a tough job to drill 
all these holes in the dash. Also 
the bolts on the set sometimes come 
in the wrong place and a part of 
the car has to be moved, to make 
the installation. All this trouble is 
saved by the above method. and the 
set can be quickly moved for serv- 
ice. See Fig. 7. 

O. J. COOMBES 

(Continued On pape 37S) 

Fig. 7. Easy auto -radio mounting. 

CAR RADIO 
SET 

METAL 
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REPAIRING 
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Fig. 13. Replacing grid cap. 

Fig. 12. Chassis holder. 

Fig. Il. Resistor panel. 

Fig. 10. Plug -in meter. 
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Fig 9, above. Soldering iron holder 

Fig. 8, below. Repairing meter 
pointer. 
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THE LATEST 
RADIO EQUIPMENT 

"Automatic" analyzer. (B49) 

Dynamic horn. (850) 

Improved P.A. outfit. (851) 

Lapel crystal mike. (852) 

Above. improved socket. (853) 

Below, vacuum -tube voltmeter. (854) 

NEW "AUTOMATIC" 
ANALYZER 

(849) 
(Supreme Instruments Corp.) 

ATESTER which works so 
quickly and easily that it 

is called "Automatic" is illust- 
rated. It combines a tube tester 
and a complete analyzer in one 
compact unit. Resistance; 200 
ohms to 20 melts., in 6 ranges. 
A.C. -D.C. voltage and current; 5, 

25, 125, 250, 500, and 1,250 ma. 
Capacity: .05 -mf. to 12.5 mf., in 
6 steps. Metal and glass tubes 
are tested at rated load. 

TURRET PROJECTOR 
(850) 

(Raton Electric Co.) 
HIS weatherproof dynamic 

1 speaker horn is especially suit- 
able for outdoor use, as it is com- 
pletely weatherproof. Specifica- 
tions: The speaker itself is a spe- 
cial broadband speaker unit, 10 

W.; field (requires separate ex- 
citer), 18 W. Finish, battleship 
gray. A sturdy mounting bracket 
is supplied. Two types of bells 
-termed breakable, and alumi- 
num -are available. 

HI -POWER AMPLIFIER 
(851) 

(Columbia Sound Co.) 
TII IS versatile amplifier can be 
used on 110 V. A.C., or on 6 V. 

D.C. (as described elsewhere in 
this issue). Two 25 W. output 
channels are available. Input ac- 
commodates (with ample gain) 2 

carbon "mikes" or 2 pickups, and 
2 crystal or ribbon mikes, simul- 
taneously. Metal tubes are used 
in the first voltage amplifying 
stages. A special speaker match- 
ing system is a feature. Hum 
level is exceptionally low. 

CRYSTAL LAPEL 
MICROPHONE 

(852) 
ALAPEI. microphone of crystal 

type is now available. Weight, 
ozs.; size, sö -in. x 2 ins. dia. 

Clips to coat lapel. Operating 
output. -65 db. Finish is rubber - 
black japan overall. 

ISOLANTITE SOCKET 
(853) 

(Hammarlund Mfg. Co.) 
ANEW method of prong an- 

chorage eliminates loosening 
of contacts. The isolsntite is 
treated to prevent absorption. A 
"guide- groove" speeds tube in- 
sertion. 

V.-T. VOLTMETER 
(854) 

(Weston Electrical Instrument Co.) 
ACOMPACT vacuum -tube volt- 

meter is now available, with 
a range of 1.2 to 16 V.. in G 

r :,liges. The instrument is de_ 

New metal -tube set. (BSS) 

Iron -core I.F. transformer. (856) 

Headphone adapter kit. (857) 

FIJ 

Bayonet -base dial lamp. (858) 

RESISTOR "- 

CAP 

CERAMIC 

Above, resistor broken to show con- 
struction. Below, size comparison. 

(859) 

signed to keep the voltage applied 
to the circuit constant, regardless 
of line fluctuations. All ranges 
have an input impedance equal tu 
that of the 78 tube. Dimensions 
of the unit are 8 s/. x 5% x 5 ?.1 

ins. deep. 

COMPACT RADIO 
(855) 

HIS set features 5 metal tubes THIS 
"control room reception." 

It has a 3- position tone control, 
A.V.C., and vernier dial. Two 
tuning ranges: 540 to 1,712, and 
2.300 to 7.500 kc. Six tuned cir- 
cuits provide high selectivity. 

IRON -CORE I.F. TRANS- 
FORMERS 

(856) 
III: CORES of these new I.F. 

1 transformers are made of finely - 
divided iron particles, insulated 
from each other by a special com- 
pound. The resultant material is 
moulded into forms which closely 
resemble solid metal. The trans- 
formers are of very small size, 
but are said to be as efficient as 
large air -core types. 

HEADPHONE KIT 
(857) 

ANY SET may now be adapted 
to headphone operation, with 

the minimum of trouble, by the 
use of this new kit. Includes a 
power tube socket adapter, a jack 
box, and a pair of special light- 
weight phones. The kit may be 
used with either single or push - 
pull output stages. 

BAYONET -BASE PILOT 
LAMPS 

(858) 

B 
1YONET bases are supplied on 
the newest pilot lamps for ra- 

dio set use. Unlike screw -base 
lamps, bayonet -base bulbs do not 
loosen. Available in all types. 

MIDGET RESISTORS 
(859) 

TINY insulated resistors (shown 
in comparison with a paper clip) 

are now made whi,h are rated at 
1/4-W., although they will carry 
as high as / -W. They are not 
only color coded in the standard 
way. but also may be had with 
an additional code line to indicate 
tolerance of accuracy. The re- 
sistor element and its end caps 
are enclosed in a ceramic shell (as 
illustrated). They measure only 
3 16- x 7 :16 -in. long. 

3- SPEAKER HIGH- FIDELITY 
A. F. SYSTEM 

(860) 
AL'PHOUGH this 2- section amp- 

lifier system was designed 
primarily for use in theatre work. 
it is very versatile. and can be 

Name and address of any manufacturer will be sent on receipt of a self -addressed, stamped envelope. Kindly give (number) in above description of device. 
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A 3- speaker, 40- 10,000 cycle theatre and P.A. system (A, left; B, right). (860) 

Thief -proof locks. (861) 

Ultra -tiny panel lamps. (862) 

New electrolytic condenser. (863) 

Above, adjustable resistor. Below, 
useful small -size relay. (864) 

RADIO -CRAFT for 

used for all sorts of P.A. re- 
quirements where performance is 
more important than cost. The 
equipment comes in 24 different 
models, for houses from 500 to 
4,000 seats. A preamplifier is not 
required. Fader, tone control, 
and other controls are built -in 
(R); outfit is suitable for all types 
of film and exciter lamps. A 
tweeter, and two medium- to low - 
range reproducers (A) afford flat 
frequency response from 40 to 
111,000 cycles. 

PORTABLE LOCKS 
(861) 

THESE unpnhable locks are 
made in many sizes and types. 

One is illustrated on the rear of 
an autoradio control head. The 
lock is said to defy hammer and 
cold- chisel. An inexpensive means 
of protecting from theft anything 
that can be bolted in place. 

MINIATURE BULBS 
(862) 

THE EXPERIMENTER will find 
wide application for these 2.5 V. 

tiny bulbs. They are obtainable 
both with and without bases, tiny 
sockets being supplied for the for- 
mer. as illustrated. Many uses 
will be found for these units in 
models, instrument lighting, etc. 

SELF -HEALING 
CONDENSER 

(863) 
ALTHOUGH its peak voltage 

rating is 600, this entirely 
dry, long -life unit will heal itself 
after surges as hitch as 3.000 V. 
The 8 mf. unit shown measures 
3 x I x ?e -in. thick. 

2 USEFUL UNITS 
(864) 

TWO VERY useful units that 
meet many needs of the ex- 

perimenter are available from one 
manufacturer, and are described 
as follows. 

VARIABLE RESISTOR 
This resistor is suitable for ap- 

plications requiring low resistance 
and a large capacity. Made in 21 
adjustable sizes from 1.7 to 178.2 
ohms, and from 100 to 30 W. 
(respectively). Resistance value 
is variable in 19 steps; the slider 
then locks in position. 

SMALL RELAY 
This relay was designed for use 

in radio shops, etc., for individu- 
ally connecting one of several sets 
to a single antenna, the set's fila- 
ment current operating the relay. 
May be used in numerous experi- 
mental set -ups, too. 

DECEMBER, 1935 

SOUND PROJECTOR 
(865) 

(S.O.S. Corp.) 

THIS portable sound -movie and 
P.A. system is completely self - 

contained, and designed for 16 
mm. sound film operation. Am- 
plifier and speaker are housed in 
separate boxes. Amplifier panel 
carries PE. cell voltage, volume 
and tone controls. Gain, 110 db. 
(eliminating need for a pre- ampli- 
fier). 

AIR TRIMMING CON- 
DENSERS 

(866) 
BOTH single and double units are 

available in 16 capacity ranges 
from 7 mmf. to 110 mmf., maxi- 
mum. Available with fixed pad- 
ding sections. Isolantite insula- 
tion. 

ANTENNA TUNER 
(867) 

(The Muter Company) 

HIS unit is said to increase vol- 
ume and selectivity, and reduce 

interference and static at all wave- 
lengths. It is used with a dou- 
blet antenna, and functions to tune 
the antenna to the wavelength be- 
ing used. Two tap switches per- 
mit adjustment to the most effi- 
cient setting. 

CONDENSER KITS IN 
USEFUL CONTAINERS 

(868) 
(Tobe Deutschmann Corp.) 

TTHESE 
kits come packed (at no 

extra cost) in a handy metal 
cabinet. which may be used for 
many purposes, after the contents 
have been used. The condensers 
are of the best construction, and 
are first -class units. The cabinets 
may be fastened together to form 
a solid unit. 

STICK -TYPE RESISTORS 
(869) 

ARESISTOR which can be 
broken into three separate 

sections, if desired, and used in 
any combination with other units 
or alone, is illustrated. The wire, 
nickel- chromium alloy with chrome - 
oxide enamel, is close- wound. Avail- 
able in 3, 5, and 10 W. sizes, and 
many standard resistances. 

LOW- PRICED OHM- 
METER 

(870) 
(Radio City Products Co.) 

ACOMPACT, low- priced instru- 
ment for measurement of 

ohms, volts, and milliamperes is 
illustrated. Scales : 0- 1,000 -100,- 
000 ohms; 0 -2.5- 125 -750 V.; and, 
0 -5 -100 ma. Measurements down 
to less than ? -ohm may be made. 
(Tester is available without the 
volts scales at a slightly lower 
price.) 

METAL -TUBE SET 
(871) 

EIGHT metal tubes are used in 
this latest console set. It is 

a 5 -band superheterodyne, with A. 
(Continued on page 373) 

Sound movie outfit. (865) 

Air dielectric condenser. (866) 

Antenna tuning unit. (867) 

Handy condenser kits. (868) 

Above, combination resistors. (869) 
Below, economical tester. (870) 

) 
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I.F. 175 KC. 

151 Radio Service Data Sheet 

200 
MMF. 

WELLS -GARDNER 5 E SERIES CHASSIS (MODEL 25E1 AND 25E5 SETS) 5 -TUBE BATTERY SUPERHET. 
(Class B output; high sensitivity; band -pass antenna circuit; batteries contained in cabinet.) 

35 DETLa 
MME. 05G. 

(3.2) / 32 1 (901 (n6) 
I.F SD DET 2 .004-MF. .006-MF. A F.1 

600V 600V. V30 ( 34 1 MMF 34 i 

o 

Ti, 

A.F.2 .Ol MF pp il9 T 
19.2) 

GS- T 
MF # 
zoor. M (.61) 

.05- 
MF 

200V. 

60.000 
OHMS 

VOL. CONTROL 

1 
FIL 

CHOKES I 

70 
MMF 

(61) 

45 
MMF 

.05- 
MF. 

200V. 

100 
MMF 

MEGS 

CwOLKE 

MEG. 

v4 

40.000 (lpte) 
OHMS -Jr 

1236) 

.05 
MF. 

200V. 

3.0007 
OHMS 

25- MF 
200V. 

0.1-MF 4MF 
200 V 

(900 6.500 ) 
OHMS OHMS 22.5V. 675V. 135V 9v. 

The following voltage table is correct when 
the antenna is shorted to ground and the 
volume control is on full. All readings are 
made with a 1,000 ohms- per -volt meter. 

Tube Fil. Plate S.-G. C.-G. 
Type Volts Volts Volts Volts Plate 
VI 2.0 135 67.5 7.5 2.5 
V2 2.0 135 67.5 2.5 2.8 
V3 2.0 50 40 0 1.8 
V4 2.0 135 - 9 3.0 
V5 2.0 135 - 6 1.8 

*with 250 V. scale: with 25 V. scale; 
...read at "C" battery. All voltages read 
to chassis. Power output is about 1 W. 

The first I.F. transformer is of the fixed - 
tuning type, while the second is of the im- 
pedance type, tuned by a trimmer con- 
denser. A non -metallic screwdriver should 
be used on this as it is at "B" positive po- 
tential. Connect the signal lead from the 
oscillator (which has been set at 175 kc.), 
through a .05 -mf. condenser, to the control- 

grid of Vi, and align the I.F. trimmer lo- 
cated at the back of the chassis. Then set 
generator at 1.730 kc. and attach lead to 
antenna past of receiver to align oscillator 
.section of 3 -gang condenser. This is the 
one with cut plates. Set the signal gener- 
ator at 1.400 kc. and turn the set tuning 
condenser for maximum volume. Adjust the 
other 2 trimmers for highest volume. The 
dial may be accurately set for calibration 
by tuning to a station at 800 kc. and setting 
the dial pointer at that position. 

If the set does not work well and the bat- 
teries are known to be in good condition. 
check the tubes carefully. especially the type 
32 tube, as they sometimes vary in char- 
acteristics enough to cause trouble. Should 
the circuit oscillate or whistle when first 
connected up, the ground lead should be 
checked. 

When the "B" batteries are replaced, the 
"C" batteries also should be changed. since 

(1s0V 

2V. 6V. 

Tsw. 

1 1 1 

01 -MF 
400V. 

the "C" drain is such that they both run 
down at about the same time. The set is 
designed for use on a 2 -V. storage cell, but 
by use of a variable series resistor of 3 

ohms and a voltmeter connected to the 
terminals of the set, the 3 -V. bank -type of 
dry battery may be used although the re- 
sistor must be gradually increased, to com- 
pensate for the drop in battery voltage. The 
filaments should never be run at a higher 
voltage than 2.1, while if they are run at 
less than 1.8 the quality will suffer. The 
"B" battery drain increases when the volume 
control is advanced higher than about two - 
thirds. Also the drain increases as the sig- 
nal becomes greater. 

In some locations a short antenna will give 
satisfactory results, but if possible it should 
be 100 to 150 ft. in length for best results. 

Distorted reception is often the result of 
incorrect battery voltages, and these should 
always be carefully checked before doing any 
work on the set. 

ECHOPHONE MODEL C 6 -TUBE A.C. BROADCAST BAND MANTEL SET 
(This set is said to be the forerunner of all the present day "mantel- type" radio sets.) 

The Echophone Model C "Mantel" set prob- 
ably is the forerunner of the deluge of 
midget sets. This set sometimes bears the 
nameplate of the manufacturer. "Ufonic" or 
"Echophone." Of particular interest is the 
method of securing regeneration in the de- 
tector, V3. Radio frequency current is 
taken from the detector plate and fed 
through condenser C to the primary of the 
R.F. coil. T4. The 2,500 ohm potentiometer, 
shunted across this primary, controls the 
amount of feedback. The tuning section is 
best lined up at 1,200 kc., with the regenera- 
tion control at minimum. 

ONNtS 

BV 

BP 2 
(ONO ) I 

VOLUME 
CONTROL 

o 

T 

Ó HMS OLA 

To service the set. remove the volume and 
regeneration controls from the front panel. 
At the rear. remove all the Brood screws 
(only). Pull out the back slightly, and un- 
solder the speaker leads. Tighten all the 
mounting bolts and make a visual inspection 
for broken leads and defective wire -wound 
resistors. Trouble frequently will be due 
to loose or bent tube -socket prongs. A ma- 
terial increase in sensitivity and decrease in 
hum may be obtained by substituting a 56 for 
the 27 tube. Bypassing R2 may improve 
the A.F. quality. 

The circuit of the set showing the peculiar regeneration control. 
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Radio Service Data Sheet 152 
AMERICAN -BOSCH MODEL 595, I0 -TUBE, ALL -WAVE SUPERHETERODYNE 

(Four bands, 120 kc. fo 18,500 kc.; variable selectivity intermediate transformers; "Centr- O- Matic" tuning unit; 10-W. output; metal 
tubes; tuning meter; special audio input circuit; power consumption 90 W.) 

When testing, do not leave the chassis on 
its side or top as the electrolytic condensera 
may leak through the air vents. Screws X. 
Y, and 2, on Fig. D hold sections of the 
Centr -O -Matic unit in place; each section 
is removable. 

Adjustment of I.F. (465 kc.) The I.F. 
trimmers are adjusted only when the variable 
selector coils are placed in a particular 
mechanical position. The travel brought 
about by the expander mechanism is limited 
by definite stops and the circuits are so de- 
signed that the sensitivity of the receiver 
changes very little from maximum selectivity 
to maximum fidelity. In order to align the 
circuits properly, use less coupling than that 
provided by the maximum selectivity setting. 

To obtain this lesser coupling merely re- 
move the self- tapping screw (indicated by 
"W" in Fig. D) which acts as a stop to 
limit selectivity. Further procedures follow. 

(1) Turn vol. control full on; connect 
output meter across voice coil. 

(2) Feed a 465 kc. service oscillator sig- 
nal to grid of V5 through .5 -mf. 

(3) Adjust trimmer No. 76 to max. out- 
put. 

(4) Feed to giid of V4; adjust Nos. 63 
and 65 to max. 

(5) Feed to grid of V2 first detector; 
adjust Nos. 54 and 56 to max. 

(6) Turn selectivity control to extreme 
right and replace the stop -screw. (During 
subsequent adjustments, turn it to extreme 
left.) 

Adjustment of Purple Band. 
(I) Service osc. and dial indicator, 350 

kc.; test signal to ant. through 200 mmf.; 
adjust Nos. 36. 28 and 8 to max. Then, reset 
to 130 kc. and adjust No. 46. 

G. 

(2) Oscillator and dial indicator to 180 
kc.; adjust No. 45 to max. 

(3) Repeat 850 kc. operation. 
Adjustment of Broadcast band. 
(1) Service osc. and dial indicator, 1,600 

kc.; adjust Nos. 37. 21 and 7 to max. 
(2) Oscillator and dial indicator, 570 kc.; 

adjust No. 44 to max. 
(3) Repeat 1,600 kc. operation. 
Adjustment of Green Band. Note: In ad- 

justing green and red bands, connect a 
200 mmf. condenser and 400 -ohm resistor 
(in series) in the service oscillator "high" 

lead. (This combination is equivalent to a 
short -wave antenna.) 

(1) Oscillator and dial indicator, 6,600 
kc.; adjust Nos. 35, 19 and 6 to max. 

(2) Oscillator and dial indicator, 1,900 
kc.; adjust No. 43 to max. 

(3) Repeat 5,500 kc. adjustment. 
Adjustment of Red Band. 
(1) Oscillator and dial indicator to 17.- 

000 kc.; adjust Nos. 34, 18 and 6 to max. 
(2) Oscillator and dial indicator to 6,000 

kc.; adjust No. 42 to max. 
(3) Repeat 17,000 kc. adjustment. 
(Adjustment of condensers Nos. 43 and 

42 is best made by the following "max- max." 
method.) 

Tune the receiver and adjust condenser in 
either direction; then without changing it, 
tune the receiver through a maximum, not- 
ing reading of the output meter. Change 
condenser further in the same direction, re- 
tune receiver and note reading. If output 
drops with second adjustment. reverse direc- 
tion of the adjustment. Continue this un- 
til no further improvement can be made 
when either the tuning control or the con- 
denser are changed. 

1 l Ir3 w rrT2 F. isp 
6K71 `¡°' aKl 

D.C. Resistance (Measured with Wave - 
Change Switch in Corresponding 

Band Position) 
Pos. of Dia. Ohms 
Coil No. 
P -Ant. 13 
P -h.F. 24 
P -Osc. 38 
B -Ant. 12 
B -R.F. 25 
B -Ose. 39 
G -Ant. 11 
G -R.F. 23 
G -Osc. 40 
R -Ant. 10 1 .4 
R -R.F. 22 2 .4 
R -Osc. 41 .5 .4 
1.F.1 63 LS 3.6 
I.F.2 62 3.5 3.6 
I.F.3 75 11.6 11.5 
Choke 110 360 
A.F.1 Trans. 84 3200 3800 
Output 265 
Trans. 112 312 .03 
Spkr. Field 1900 
Voice Coil 114 2.6 

Operating voltages are as follows: 
Tube Plate S. -G. Cath. 
Type Volta Volts Volt, 

Pri. Sec. 
130 25 
36 25 
8.0 13.5 

22 4 

.5 4.5 
1.5 3 
3.2 1 

1.5 1 

.5 1 

VI 245 
V2 240 
V3 200 
V4 240 
V5 255 
V6 250 
V7 - 
V8 350 
V9 350 
V10 720 

All measured from element to ground with 
1,000 ohms- per -volt meter, and wave switch 
in broadcast position. 

100 2.5 
100 2.2 - - 
100 8.0 
100 8.0 - 1.7 - - 
255 19.5 
255 19.5 - - 
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ANALYSES of RADIO RECEIVER SYMPTOMS 

OPERATING NOTES 
WATCH FOR OUR NEXT 

SHORT -WAVE NUMBER 
During the last year consider- 

able improvement has been made 
in short- and all -wave technique 
and equipment. 

The forthcoming, s p e c i a l 

SHORT -WAVE NUMBER of 
Radio -Craft will bring you right 
up -to -date on this important 
field. New sets, new circuits, 
and new accessories will be de- 
scribed. The constructor will 
find plenty to interest him. Serv- 
ice and other data will also be 
found in this issue. 

ALL -AMERICAN MOHAWK (LYRIC) 
RECEIVER 

RECENTLY I had a very perplexing 
job of tracing down the cause of 

circuit oscillation in an All- American 
Mohawk receiver. This oscillation was 
very irregular- sometimes the set 
would operate perfectly for several 
hours at a time! I found that one of 
the dual bypass condensers was leaky. 
I replaced this and the set seemed to 
work perfectly. However, about three 
days later the owner said that the 
same trouble had started again. When 
I took the set back to the shop all 
voltages checked OK and everything 
seemed in perfect shape. The trouble 
was finally located by moving one of 
the terminals on the other bypass con- 
denser. After replacing this condenser, 
the set worked better than it ever had 
before, so the owner said. See Fig. 1. 

AMBROSE D. BAKER 

PHILCO MODEL 70 

WHEN HOOKED up on the bench 
and turned on, the suppressor -grid 

of the 47 in a Philco 70 immediately 
turned red hot. We suspected the bias 
was faulty, but finally found that re- 
sistor 5 -6 in the voltage divider (see 
Fig. 2) was defective, since it would 
short after a few seconds of heating. 
Replacement with a 10 -W. unit of 240 
to 300 ohms will cure the trouble for 
good. (Connection TFR goes to the 
power transformer.) 

PACES RADIO SERVICE 

Fig. I. Condenser trouble in Lyric set. 

THIS TERMINAL LOO E 
(BREAKING CONTACT 
INSIDE CONDENSER) 

USED AS 
SUPPORTS FOR -e 
RESISTOR NOT 
AS CONDENSER 

CHASSIS 

_ 

!1 

TINS SECTION 
LEANT 1 

rH 
DUAL 
5-MF 

COND. 

I !1 i 

L 
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RADIOLA R -80 
ACUSTOMER who owned a Radi- 

ola 80 complained of distortion 
w hen the volume was low, (OK when 
volume was high). A check of all tubes, 
voltages, and currents seemed to indi- 
cate that the set was in perfect shape. 
However, upon checking resistors sep- 
arately we found that the 10,000 -ohm 
"C,, bias resistor between the cathode 
of the second -detector and ground meas- 
ured about 15,000 ohms. Replacement 
with 10,000 ohms improved reception, 
but it was still not quite perfect. We 
found that 7,500 ohms worked still bet- 
ter (probably due to slight change in 
value of .11 -meg. resistor between same 
cathode and plate supply). This may 
be seen in Fig. 3. 

On another R80, the complaint was: 
reception only on a small part of the 
maximum end of the volume control; 
also, slight distortion. Screen -grid to 
ground measured 115 V. On checking 
resistors we found that a supposedly 
14,300 -ohm resistor between plate sup- 
ply and screen -grid read only about 
10,000 ohms. Replacement with a 
wound -wound 15,000 ohm, 5 W. resistor 
cleared the trouble perfectly. This is 
a frequent complaint on similar G. E. 
and Westinghouse sets. 

B. J. STERNBERG 

G. E. MODEL K -80 

N0 reception could be obtained on any band, the audio system being OK. 
Abnormally high voltage was found on 
the control -grid of the 2A7, and low 
plate and screen -grid voltage on the 
same tube. All other voltages were a 
little low. A careful check revealed a 
short between detector coils L13 and 
L18 (see receiver wiring diagram). 
The coil unit was taken out and the 
short found to be at the beginning of 
the winding. A few inches of wire 
were unwound, cement was applied to 
the wire, and the turns replaced. After 
aligning, the set operated perfectly. 

ROMAN LOPEZ 
Quiriquire, Venezuela. 

HOWARD MODEL SG -B 

THE complaint on this set is `oscil- 
lation," which becomes evident after 

a year or so of operation. The trouble 
Fig. 2. No bias on 47 tube in Philco 70. 

47 THIS SECTION OF 
VOLTAGE DIVIDER SNORTS 
OUT AFTER HEATING. 

TO VOL.CONTROL'\ 

4 

THE PURPOSE OF THIS 
DEPARTMENT 

It is conducted especially for 
the professional Service Man. In 
it will be found the most unusual 
troubles encountered in radio 
service work, written in a prac- 
tical manner, by Service Men for 
you. 

Have you, as a professional 
man, encountered any unusual 
or interesting Service Kinks that 
may help your fellow workers? 
If so, let us have them. They will 
be paid for, upon publication, 
at regular space rates. 

usually lies in the tuning condensers, 
the rotor wipers of which become dirty. 
The trouble can be temporarily cured 
by cleaning, but the only way to affect 
a permanent cure is to solder flexible 
wires from rotors to ground. 

GLORITONE MODEL 27 
T 1I IS set would play well for a time 

and then the volume would cut down. 
Sometimes the volume could be brought 
back to normal by switching a light on 
or off. All parts checked OK. The 
trouble was cured by soldering a flex- 
ible wire from the rotor of the tuning 
condenser to ground. 

JAMES H. MILLS 

A "SOUND" EXPERIENCE 
interesting experience occurred A while working as a sound projec- 

tionist. 
It was 1:30 P. M. and time to start 

the show. The arc light was burning; 
I started the machine, threw the picture 
on the screen -but no sound came 
forth! Hurriedly I looked around but 
could not sec anything at fault. Occa- 
sionally, with the volume on the fader 
set quite high, a rasping sound would 
come, but no real music or talking. This 
was all traced to a poor contact on the 
grid prong of one of the sockets; the 
trouble arose, even though I had pre- 
viously listened to a click from the 
stage speakers before starting time. 

EINO A. KASARI 

(Continued on page 375) 

Fig. 3. Troubles encountered in Radiola R -80. 
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/teat Root' 
I has everything in Radio for everyone 

in Radio. We ship ALL our merchandise 
from one great center. Our vast choice 
stocks -our busy offices -o u r well - 

equipped laboratories -our super -efficient shipping 
department, are conveniently located in one great 
building. Any part ... any size . .. any brand .. . 

is yours right when you want it, because, here, at AL- 
LIED, we have assembled under one roof, the most 

choice and complete radio stock in the country. Climb 
on the ALLIED bandwagon! More than ever before 

everyone in Radio is turning to ALLIED. Why? Be- 

cause ALLIED'S New super -values are unbeatable any- 

where- because ALLIED'S 1936 prices have never be- 

fore been matched in radio history! Little wonder that 
the radio world is buzzing with such remarks as: 

You put money into your pockets when you buy 

from ALLIED!" Vast, top -quality stocks, stream- 

lined service and lowest prices establish ALLIED 
as the world's Radio Headquarters. 

THE MOST COMPLETE 
RADIO CATALOG 
EVER PUBLISHED 

ALLIED has published a new "streamlined" 
type of catalog for 1936. It is the most com- 

plete, the most compact, the smartest and the 
best -indexed catalog the radio world has ever 
seen. This catalog is as far ahead of the rest 
of the field as the airplane is ahead of the 
ox -cart. Everything in the Service, Dealer, 
Amateur and Set -Builders' f"elds is covered 

100 %. Metal tube, All -Wave, Short Wave, 
Battery and Auto sets; new P.A. Sound 
Equipment; new Service Test Equipment 
and tools; S.W. Receiving and Transmit- 
ting gear; thousands o` parts -a vast 
array of sterling radio merchandise that 
challenges any competi-ion. 

Allied Radio 
C O R P O R A T I O N 

833 W. JACKSON BLVD. 
CHICAGO, ILLINOIS 

ALLIED RADIO 
CORPORATION 

833 W. JACKSON BLVD. 

Chicago, Illinois, Dept. D. 

Send me your FREE 1936 CATALOG 

Name 

Address 

City State 1 

Please Say That You Saw It in RADIO -CRAFT 
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BUILD 
YOUR 

ALL -WAVE ALL 

De Jong "8" 
It's the latest "wrinkle" in radio re- 
ceivers -with features not to be 
found in any other kit or receiver on 
the market! 

Where else can you find such things 
as IRON -CORE I.F.'s- electrical 
band spread already mounted on 
the chassis base -a beautiful set of 
perfect coils (Ant.- R.F. -Oscilla- 
tor) pre -mounted on the base and 
pre -balanced! 

You don't need any instruments to 
build this set -just a screw driver, 
a pair of pliers and a soldering iron. 
All the balancing has been done for 
you in advance. 

Ask your Parts Jobber for all the 
details -or send the Coupon to the 
factory for FREE literature! 

OWN 
METAL TUBE 

Features 
*Four Bands -giving continuous cover- 

age from 540 kc.- 25,000 kc. (15 -550 
meters.) * 8 All -Metal Tubes -with the Chassis 
especially engineered around them. * Iron -Core I.F. Transformers (Meiss- 
ner Ferrocart) -the last word in super - 
selectivity and gain! * Meissner Coil Assembly (Ant. R.F. 
Oscillator)- pre -built, watched, mount- 
ed on the chassis and balanced. * De Jong Band Spread tuning unit - 
giving micromatic electrical band 
spread over entire tuning range. 

*Beat Frequency Oscillator for ease in 
tuning S -W phone and making Code 
signals audible. * Automatic Volume Control -Tone Con- 
trol -and sufficient Output to cover 
the block. 

*Chassis Base already drilled for mount- 
ing parts. 

YOUR JOBBER HAS IT 
MAIL THIS COUPON MEISSNER MFG. CO. 

2815 W. 19th St. 
Chicago, Illinois 
FREE details on the Meissner De Jong "8." 

Name 

Address 

City State 

2815 West 19th Street 
CHICAGO, ILLINOIS 

MIDWEST RADIO MART 

FREE 
y De Jong 

offers for 
IMMEDIATE DELIVERY 

Write For 

the "Blue Book of 
Amateur Radio" 

MIDWEST RADIO MART 520 S. State St., Chicago listing all 
Send me the "BLUE BOOK of AMATEUR RADIO" parts and and details of the DE JONG "8 ". P 

complete Kit NAME 

ADDRESS 

Please Say That You Saw It in RADIO -CRAFT 

ORSMA MEMBERS' 
FORUM 

(Continued from page 324) 

of the electricians' union or the A.F. of L. or 
form a separate union so that these cussed 
young squirts can't cause any more unfavorable 
ideas in people's minds. 

I know of several cases right here in Mas- 
sena, of fellows that have gotten together 
enough money to get an analyzer, pick up a few 
technical terms, and imagine they are experts. 
The most that they accomplish is to "sling the 
bull" to people who don't know one end of a 
radio from the other. When the owner finds out 
that he was stung, a man who really knows his 
onions has got to either "prove" himself to some 
ignorant person or else do the job for fool's 
pay. 

I want you to know. Mr. Gernsback. that I 
am very enthusiastic about this organization, 
and I want to see you get the drop on these 
fellows who have nothing but a smattering of 
radio and who don't know enough about elec- 
tricity to wire up a burglar alarm in a back- 
house! 

FRANZ E. WELLS, 
Maseena, N.Y. 

Any suggestions along the lines laid out by 
Mr. Wells will be appreciated. Undoubtedly. 
most well -informed Service Men have come up 
against the type of "expert" he mentions, and 
possibly some one will advance a workable plan 
to discriminate againt these bunglers. 

CHEAP RESISTOR 
RADIO -CRAFT, ORSMA Urpartment: 

Save the No. 3615 bakelite boxes out of Philco 
radio sets, the ones which contain a condenser 
and resistor. The condenser, as a rule. gives 
out. but the resistor remains intact. This 
resistor is removed and may be used to make 
up any value. from 250 ohms. down. It is heavy 
enough, by doubling. to wire any voltage regula- 
tor. It is silk- covered, and very handy for 
making small meter shunts. 

I would like to become a member of ORSMA, 
and would appreciate it if you will send me 
membership requirements. I am now a mem- 
ber of R.M.A. 

E. L. LAUDELL, 
Shelbyville. Rl. 

The material has gone forward to Mr. Laudell. 
His suggestion regarding the wire for meter 
shunts is very interesting. Many Service Men 
have meters of various types which come in on 
old sets, and these meters can easily be con- 
verted to milliammeters. The meters were 
mostly on oldtime sets. and were used to in- 
dicate filament voltage or current. By remov- 
ing the voltmeter series resistor, the meter may 
easily be shunted to read what you desire. The 
meters are invaluable for tube testers, condenser 
testers. low- reading ohmmeters. and the like. 

(See the 3 -part article, "Magic in Meters," 
in the November and December. 1931. and Jan- 
uary, 1932 issues of Radio -Craft. and the various 
articles in subsequent issues, for detailed data 
on shunt and series meter resistors. Editor) 

RADIO MONTH IN REVIEW 
(Continued from page 327) 

-present, one James Cabey, the Magistrate and 
a burley Patrolman. 

The Patrolman: "Yes, your Honor, I saw him 
lugging this heavy burlap sack and I got sus- 
picious and I went up to him and -" 

The Magistrate: "Yes, well, what have you to 
say for yourself, Cabey?" 

Cabey: "Well, your Honah: it was like this: 
I didn't have no money and I knew where there 
was some junk dealers and where there was 
some wire and I went up on the roof and -well, 
I cut the wire -" 

Carefully, Cabey had coiled up the strands of 
aerial wire and stuffed them in his sack -as he 
snipped from roof to roof. He ended his labors 
while the repairmen were still tinkering and he 
was walking home with his sack when nabbed 
by the Patrolman. 
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INTERNATIONAL 
RADIO REVIEW 

(Continued from page 330) 

lator which can be controlled separately, by 
means of an A.F. attenuator. The oscillator is 
a 3 -hand arrangement covering the frequencies 
from 15 mes, to 1,500 kc. 

A few of the features are: electron coupling 
for stability; thorough shielding; calibrated at- 
tenuator (units and db.) ; control of output down 
to a fraction of a millivolt; 3 -range variation 
of audio output frequency; variation of modula- 
tion depth; and provision for external modula- 
tion. 

ENGLISH IRON -CORE I.F. 
TRANSFORMER 

ANEW TYPE of I.F. transformer was shown 
at the Radiolympia show in London, which 

took place recently, according to The Broadcaster 
and Wireless Retailer. 

This transformer, which is tuned to 465 ke 
for all -wave receivers, is wound with Litz wire 
and contains an R.F. iron core to give the 
greatest possible gain. In addition, the coils are 
tuned with air -dielectric condensers, which elim- 
inates the nuisance of I.F. drift. 

This transformer appears to contain practically 
every new development which has been made in 
I.F. coil design during the past year. 

It may even be classed as a "semi -high- 
fidelity" type of transformer, as the coupling 
between primary and secondary can be varied to 
supply the desired degree of selectivity. 

The makers of this transformer are to be corn - 
plimented on their fine design work. 

NEW METAL CORES FOR 
R. F. COILS 

(Continued from page 333) 

characteristics. The material does not rust or 
corrode, nor alter its characteristics regardless 
of length of service. 

The standard magicore is % -in. by 
with a % -in. center hole. Other dimensions can 
be met. Two cores are usually required for 
the standard I.F. or R.F. transformer or coil, 
separated by a gap determined by windings and 
other characteristics. Due to greatly augmented 
gain, coil dimensions may be reduced. facilitat- 
ing a more compact chassis. The added gain is 
especially attractive to designers of aircraft, 
auto-radio and portable radio sets. 

Although magicores are intended primarily 
for new set building or set production, they 
may be introduced in existing sets with startling 
results. Erta such acknowledged sloppy ano 
crude pray tire as dropping these metallic cores 
into the foils of an old set will immediately 
reveal a narked gain in characteristics. When 
coils are especially designed with a view to tak- 
ing advantage of metallic cores, maximum gain 
can be realized. 

The use of magicores in a transformer will 
more than double the gain, and will increase the 
Q of an 85 Q air -core coil to 140. A 95 Q air - 
core coil has been raised to 150 Q. The higher 
percentage gain in Q. the better the air -core coil. 
The gain is generally doubled over the air -core 
design. Selectivity is generally increased 2t/ß 
times. The permeability is reported as at least 
14 per cent better than iron cores heretofore 
a vn liable. 

A SIMPLE ''RADIO" "LIE DE- 
TECTOR" 

(Continued front page 335) 

uation takes the form of a game similar to 
"'Forfeits." The subject chooses some object in 
the room. He must watch while some person 
hunts for the object, but remains silent during 
the whole search. The operator keeps the 
searcher posted by calling "warm" for the 
slightest rise in the galvanometer reading, and 
"cold'" for the slightest fall. The object is 
usually easily located if the person hunting for 
it explores the room rapidly and thoroughly. 

It is well to warn observers not to pop ques- 
tions which might in any way compromise the 
subject of the demonstration. 

357 

But It CAN DO Even MORE! 

The "Largest Radio Catalog Ever Issued" can save 
you money, yes. You will find thousands of items - 
nationally known and nationally advertised mer- 
chandise-at money -saving prices ! But you will also 
find other things equally important to you ! 

For example, this catalog has been called a Guide 
Book for the radio service man, buyer and 
"ham ". . Whatever you need in the field of 
radio is listed- whether it be a new, year - 
ahead 24 -tube radio receiver with metal tubes 
or a 5c binding post. Tubes, kits. replacement 
parts, P.A. and "ham" equipment, receivers, 
accessories, tools -anything and everything. 

It takes hours to actually read through this 
big new catalog -a radio show window more 
complete than any show could ever be. Spend 
some time with it -"shop " the Wholesale cata- 
log! Keep it for handy reference -for com- 
parison of prices and service. You will find it 
helpful in many ways! 

Spend a moment, if you will, reading about 
the service that is our pride and joy -the fastest, 
most efficient service in the entire industry. Ser- 
vice made possible by three huge mail -order 
centers in New York, Chicago and Atlanta 
maintaining complete stocks of brand new, 
guaranteed merchandise, 

If You Haven't a Copy ... 
Send for it today! It's absolutely 
FREE, of course. Catalog number 59- 
196 pages -the latest, greatest radio 
catalog ever issued ! If you already 
have a copy, perhaps this will serve as 
a reminder that it pays to "shop" the 
Wholesale Catalog. If you haven't re- 
ceived a copy, the coupon below will 
bring you one by return mail. Mail 
it TODAY. 

WHOLESALE RADIO SERVICE CO.. Inc. 
100 Sixth Avenue, Dept. RC 125 
New York" N. Y. 
Please rush FREE copy of your new 1936 
Catalog No. 59. 

Name 

Address 

Town State 

H 
QLESALE IO SERVICE 0 NEW YORRADK. N.Y. 

100 SIXTH AVE. 
CHICAGO, ILL. ATLANTA, GA. 
901 W JACKSON BLVD 430W PEACHTREE ST MW 

Also at 542 E. Fordham Road, Bronx, N. Y., and 219 Central Ave., Newark, N. J. 
Please Say That You Saw It in RADIO -CRAFT 
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MUTER /iíterrecefilter. of. _ _ i Ì' -'0 G1i 
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This "Traffic Cop" of Radio absolutely elim- 
inates the man made interference that comes 
in over the power line. With a MUTER Inter- 

ference Filter on your set, you can enjoy clearer foreign and 
domestic programs without the accompaniment of your refrig- 
erator, light switches, electric irons or other interfering noisy 
equipment. 

NO MORE POWER LINE NOISES 
when you are tuning in your favorite program -just clear, unspoiled reception. 

A Muter Interference Filter on your receiver itself is usually sufficient, but, when a 

particularly offensive electrical device is spoiling reception for yourself and your 
neighbors, attach a Muter Interference Filter direct to the offending equipment to 
silence it forever. 

The Muter Filter has a capacity to silence interference from motors as large as 

12 H.P., oil burners, flasher signs and similar high frequency disturbers. 
Send for it today and learn what unalloyed pleasure you can get from an inter- 

ference -free program. 

MAIL THIS COUPON! 
THE MUTER COMPANY 
1255F South Michigan Avenue 
Chicago, Illinois 

Please RUSH me (postage paid) a Muter Interference Filter. 
Send FREE General Catalog including list of Candohm original 

equipment resistors. 
D I am enclosing $3.00 I will pay postman $3.12 

SATISFACTION GUARANTEED 

Name 

Address 

City State 

--17 -TUBE SUPER KIT 
Kit Includes: ANTENNA COIL: R.G. 
COIL; OSCILLATOR COIL; 1st I.G. 
('OIL: 2nd I.P. ('OIL: 3 -GANG $1.95 
TUN INI; CONDENSER. Price 

S- hematic cireult diagram for A. C. and Auto 
Receiver furnished. 

ANTENNA COIL; 2 R.F. COIL, 3- GANG e125 
DEJUR TUNING CONDENSER. Price. 

Writ for our special circular radio parts 
Jim' tubes. 

Send enough money for parcel post or we AID 
by express collect. 

ARROW SALES CORPORATION 
549 West Randolph St. Chicago. Illinois 

a 

RECOMMEND IT TO THAT 
OFFENDING NEIGHBOR 

When some one's electrical 
equipment is "raising hob" 
with the radio roteption of his 
neighbors. suggest installation 
of a Muter Interference Filter. 
He'll re-eive a vote of thanks 
from the whole neighborhood. 
If your Jobber can't supply 
you, send the coupon. 

THE MUTER COMPANY 
1255F So. Michigan Ave. 
CHICAGO. ILLINOIS 

U.S.A. 

BRAND NEW 
A. C. Amplifier 

Type 250 

Sold in Kit Form 

Tlda lalc,t Thu Am/ lifncr wn'i1n', lice tubes -1-27 
2-50. 1 -56 and 27.J. Complete list of parts. includin 
easily followed wiring diagram. Build this amplifier rfu 
phenomenal results. 1O Complete kit, less tubes and speaker /J 

Rola high Fidelity Speaker Arlo.o 
Including Output Transformer V 
Special: FREE DIAGILIMS sent upon request for any 
of the THOR. Ampllller or Tuner Kits. 

MAIL ORDERS PROMPTLY FILLED 

THoR41: C>atr. 
Oaft 

167 GREENWICH ST. NEW YORK. N. Y. 
i 

Please Say That You Saw It in RADIO -CI :AFT 

WHAT PROMINENT RADIO 
MEN SAY ABOUT THE 
HOME LABORATORY 

(Continued from page 328) 

Goodyear, the home workshop of Alexander 
Graham Bell, all bear witness to this truism. I 
obtained the germ idea which led to the inven- 
tion of the Audion in a small "hall bedroom," 
equipped simply with a Welsbach burner and a 
spark coil. 

The home laboratory is unquestionably the 
nest where the brain of the inventor and the 
scientist is hatched and pinfeathered. There 
the youth of genius can best develop his own 
bent, hampered perhaps by lack of desired equip- 
ment. but by this very handicap driven to in- 
genuity and self- reliance. Yes, by all means. 
begin in the home laboratory, not forgetful of 
the equally necessary public reference library: 
and in time to come you may well aspire to help 
direct the perfectly equipped Research Labora- 
tory of some gigantic Industry! 
(Lee de Forest Labs.) 

THE LISTENING POST FOR 
ALL -WAVE DX -ERS 

(Continued from pope 332) 

blocked by early- starting local stations. 
Japan has also added some new broadcast 

stations, and from early reports this should 
be a great season for logging the Nipponese. 
California reports the Japs showing up as 
early as Sent. lat. although we do not expect 
to hear them in the middle -west until late in 
November. Japanese stations are usually best 
at about 4 to 4:30 a.m. E.S.T. 

There is little doubt that this will be the 
greatest season yet for South American sta- 
tions, as the increase in power of some of the 
Buenos Aires stations has placed them almost 
in the super -power class: there are times in 
the early evenings when these powerful South 
American broadcasters block out the signala 
from stations in the U.S. operating on the 
same channel! Later, as darkness falls in the 
region of the U.S. station on that channel. the 
South American will generally be submerged 
behind the local signals, and only show its pres- 
ence by a peanut whistle on the local. At 
times however. when the local station goes 
into a deep fade, the South American may come 
out on top for a brief period. Those receivers 
not equipped with A.V.C. will have better suc- 
cess at logging South Americans on these freak 
signal surges. The most powerful stations ap- 
nearing at present are: LS2 Buenos Aires 
(1,190kc.), LR3 Buenos Aires (950kc.), LRG 
Buenos Aires (870kc.), LR10 Buenos Aires 
(790 kc.), and YV1RC Caracas, Venezuela 
(960kc.). 

European reception provides abundant thrills 
for those living on the Atlantic seaboard, and 
as far inland as the central -west at times. 
European stations will not become generally 
audible before late in November as far as 
the U.S. is concerned, although the stronger 
stations show up much earlier than this in 
Nova Scotia, and New Brunswick, Canada. 
Reports indicate that European reception is 
possible practically all summer in Newfound- 
land. 

JAPANESE SHORT -WAVE TRANSMITTERS 
The following interesting, and valuable data 

on Japanese short -wave transmitters has been 
sent to us by our correspondent, Mr. A. Saito, 
of Kumamato, Japan. -Editor 

The International Telephone Co., Ltd. has 
a transmitting station at Nazaki, and a receiv- 
ing station at Komuro, Japan. Short -wave 
programs of the Japanese Broadcasting Co., are 
transmitted, although the transmitters at Nazaki 
are built primarily for commercial telephone 
service. However, the Japan -to- America tele- 
phone service occurs daily between 4:00 p.m. 
and 1:00 a.m. E.S.T., and Japan -to- Europe, 
from 3:00 to 7:00 a.m. E.S.T. Therefore, the 
Japan -to- America transmitter is useless until 
1:00 p.m. E.S.T., while the Japan -to- Europe 
transmitter is useless after 7:00 a.m. E.S.T. 
for its original purpose. Therefore, it is with 
these temporarily idle transmitters that the 
.hort -wave programs of the Japanese Broad- 
casting Co. take place. 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO -CRAFT for DECEMBER, 

At Nazaki there are five separate 10 kw. 
transmitters. as shown in Table I, for point - 
to-point communication to the places indicated. 

Table I 
Transmitter No. 1, to Shinkio : J VU, 6,790 kc., 

JVO, 10,375 kc.; JVI, 13,560 kc.; and, JZF, 
8,500 kc., shore -to -ship. 

Transmitter No. 2, to P.I., Java, etc.: JVQ. 
7.470 kc.; JVE, 15,660 kc.; ¡VB. 18,190 kc.; 
JZE, 13,020 kc., shore -to-ship. 

Transmitter No. 3, to Taihoku: JVV, 5330 
kc.; JVL, 11.660 kc.: JVG, 14,910 kc., and JZG, 
6,330 kc., shore -to-ship. 

Transmitter No. 4, to Europe: JVP. 7.510 kc.; 
JVN, 10,660 kc.; JVH, 14,600 kc.; JVA, 18,- 
910 kc. 

Transmitter No. 5, to U.S.A.: JVT, 6,750 kc.; 
JVM, 10,740 kc.; JVF. 15,620 kc.; and JZD, 
16,910 kc., shore -to -ship. 

The Swiss Short -Wave Society, (USKA) 
Bern, Switzerland, has started a colonial short- 
wave program series over a number of Swiss 
short -wave transmitters, primarily for the bene- 
fit of Swiss countrymen residing abroad. These 
transmissions have been scheduled to take place 
the first Monday of every month, starting No- 
vember 4th. 

From 3:10 to 4:15 p.m. on these dates the 
following transmitters will operate :-H11913. 
21.07 meters. 14.236 mc.. with a beam aerial to 
North America. HB9H, 42.83 meters, 7.005 mc., 
with an "omni "- directional aerial for Europe, 
Australia, North Africa, Central Africa. HB9J. 
20.83 meters. 14.40 mc., directed on South and 
Central America. 

In order to secure a world -wide coverage the 
whole program will be repeated between 6:00- 
7:00 p.m. E.S.T. over the following stations: - 
HBL, 81.27 meters. 9.595 mc., and HBP, 38.47 
meters, 7.797 mc.. also to be transmitted over 
the USKA stations 11119B, 21.07 meters, 14.236 
mc., with a beam aerial to North America. and 
HB9AT, 20.99 meters. 14.290 mc., with a beam 
aerial to Netherland Indies, and Australia. Re- 
ports on these broadcasts are solicited and 
should be sent to the secretary of the Swiss 
Short -Wave Society (USKA), Bern, Switzer- 
land! 

The new short -wave transmitter in Buenos 
Aires which will soon start to transmit regular 
programs is owned by "El Mundo," a newspaper 
of that city. 

LSX, commercial station of Buenos Aires 
(10.35) has also been broadcasting musical 
programs lately at irregular intervals between 
7:30 and 8:00 p.m. E.S.T. 

Germany plans to be the mightiest force of 
the nations in the short -wave field, as plans 
rapidly progress for a huge new short -wave 
broadcasting house, which will contain 44 small. 
and 8 large studios. and two new powerful 
short -wave transmitters to help "sell Germany 
to the World!" 

YVQ, commercial station of Maracay, Vene- 
zuela (6.672) is putting on a fairly regular 
musical program period on Saturday nights 
between 8:30 and 10:00 p.m. E.S.T. 

VK3ME, Melbourne. Australia (9.51), long 
one of the world's most popular broadcasters. 
is now on the air daily except Sundays from 
5 :00-7 :00 a.m. E.S.T. 

Jamaica. jewel of the West Indies is on the 
air! Each Saturday afternoon, from 5:00 to 
5:30 p.m. E.S.T.. VP5MK, owned by Cyril 
Lyons of Kingston, Jamaica. takes the air on 
a frequency of (7.02) to sell the attractions of 
Jamaica as a resort. 

The Effie Morrissey, plowing her way to the 
Arctic seas on her annual voyage, is using the 
call letters W1OXFP this year, and can be 
heard on a frequency of about 14.2 mc. at vari- 
ous times throughout the day. 

For a real catch, watch for the frequent tests 
of that tiny station VK4GU, Brisbane, Australia, 
between 3:00 and 4:00 a.m. E.S.T. on Sunday 
mornings. Although this station only uses 
16 W.. on a frequency of 7.277 mc., it has al- 
ready been logged in the United States! 

VWY, Bombay, India (17.48) talks to London 
many mornings at 8:00 a.m. E.S.T. 

OPM, the jungle station at Leopoldville, 
Congo, Africa (10.14) is being heard occasion- 
ally in the United States. Mr. J. Miller 
(Brooklyn. N.Y.) reports them between 3:00 
and 3:40 p.m. E.S.T., while another reader re- 
ports them recently at 1:15 a.m. E.S.T. 

VE9GW, has changed its call to CRCX, and 
carries the complete programs of the Canadian 
Broadcasting Commission between 6:30 and 
11:30 p.m. E.S.T. The frequency is 6.09 mc. 
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fictions Speak LOUDER 

Than Words! 

b 

The manufacturer of the famous 4 -Pillar 
Radio Tubes is making and delivering all 
types of the new Metal Tubes as initial 
equipment for 1936 receivers and for 
jobbers' and dealers' replacement stock. 

SEEING IS BELIEVING... 
but one can't see if METAL TUBES are 
even "lit ", much less tell by simple ex- 
amination if they are perking properly. 
This is where the good service men 
plus good test equipment come in. Each 
radio development makes good servic- 
ing more necessary. Raytheon's service 
deals give service men a wide range of 
instruments from which to choose. 
Write for full details. Also get the 
new Technical Tube Chart: 8th Edition 
(induding all metal tubes). It's free! 

eaYTHEOr, 
Nt .1 i:a 

4- PILLAR RADIO TUBES 

RAYTHEON PRODUCTION CORPORATION 
30 East 42nd Street, New York, N.Y. 445 Lake Shure Drive, Chicago, Illinois 
55 Chapel St., Newton, Massachusetts 555 Howard Street, San Francisco,Cal. 

RAYTHEON PRODUCTION CORPORATION 
Dept. E -12, 30 East 42nd Street, New York, N. Y. 

Please send Sth Edition Tube Chart 

Name 

Address 

City 
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CRYSTAL -VELOCITY RIBBON MIKE OPERATED 
71/2 and 19 Watt Output 3 -4 Stage AMPLIFIERS 
Available in FACTORY WIRED or SEMI -ASSEMBLED models 

GAIN 3 Stage Model: 103 db. GAIN OF 4 Stage 
Model: 129 db. 3 Stage model can operate a crystal mike 
directly (without external pre -amplifiers). 4 Stage models 
operate a velocity ribbon directly (without external pre- 
amplifier). METAL COVER CASE furnished -equipped 
with ventilation louvres SHIELDED and POLARIZED 
mike input receptacles. PHONO -MIKE switch. KIT 
MODELS furnished with fully explanatory blue prints - 
diagrams COMPACT SIZE: 1954 x 614 x VA in. tall. 

TUBES are readily accessible. For 110 Volt AC 50 -60 
cycle. FIELD for 1 to 3 -2500 ohms (110 volt DC) dy- 
namic speakers. Completely HUM -FREE! OUTPUT 
TRANSF. inc uded-ehoice of 2- 4 -8 -15 -500 ohms. 

71/2 WATT OUTPUT MODELS 
3 Stage; 103 db. 4 Stage; 129 db. 
KIT $12.95 KIT .. $16.50 
WIRED 117.50 WIRED $22.50 
TUBES: 1 -57, 1 -2A6, TUBES: 1 -57, 2-2M, 
2 -2A5, 1- 5Z3.... -$2.14 2 -2A5, 1 -5Z3- _.$2.72 TUBES: 2 -57, 3 -42, 1- 5Z3.. -_-_- ___$3.30 

FREE SEND FOR OUR NEW 1936 WHOLESALE AMPLIFIER & RADIO 
No. 1035 SUPPLEMENT 

19 WATT MODELS 
FOUR STAGE-Cain 116 DB! 

KIT $14.75 Wired $19.75 

COAST -TO -COAST RADIO CORPORATION 
5b5 SIXTH AVENUE, NEW YORK CITY, N. Y. 

will save you 
*$ #" that noisy control. This calls 
for heroic action, my good man. Get 
"CENTRALAB ", the serviceman's 
friend if you would save the goil. 
Thousands of servicemen, every- 
where, know the secret of smooth, 
noiseless controls... CENTRALAB. 

For "better than ever 
before" results use 
CENTRALAB RADI- 
OHMS for replace- 
ment.., a small stock 
services practically all 
makes. 

N.re. Sera Mw ..,dw.»..a..,.M 
M e.a. Sam. Mob 

MILWAUKEE 'r WIS. 
RADIOHMS SUPPRESSORS FIXED RESISTORS 

RADIOS.. SAVE T: 50% 
DEAL DIRECT: Factory Por 

Many model. In,elr.tIrmo 3 F.n. ear 

;ne. metal á .`.: ru ì, and on 
.rd twinge yew NEW 24 

. 11.36 ',wain Catalog ir 
:1..FREE. Cades.il. or 
id I, I' TRIAL elan and 

n».eronudtiun. 

éiléiñáRame ceD 
ñó River. M . 

WHAT PROMINENT RADIO 
MEN SAY ABOUT THE 

HOME LABORATORY 
(Continued from page 328) 

AUTHOR H. LYNCH* 
It seems to me that there has never been a 

better opportunity for the serious experimenter 
to find interest in scientific research than exists 
today. 

With all of the large broadcasting companies 
preparing to broadcast experimental programs 
which will include the use of the ultra -high 
frequencies for television and facsimile, in addi- 
tion to regular sound broadcasting, it is worth 
noting that many leaders in the professions 
are among the most active radio experimenters 
we have. 

In radio. as we find it today, there is a fertile 
field for the investigator, whether he be young 
or old. 
(Fret., Arthur H. Lynch. Inc.) 

JOHN V. L. HOGAN* 
It is my view that the home experimental 

laboratory is an important factor in the scien- 
tific progress of our nation. Young men who 
develop sufficient interest in applied technology 
to carry their school instruction into their 
homes, and there to establish and maintain 
facilities for experimental extension of their 
scientific ideas. are apt to become genuine con- 
tributors to scientific advancement. The final 
results of such home experimental work should 
not be appraised only on the basis of practical 
accomplishments completed, but as an impor- 
tant and valuable contribution to the develop- 
ment of research habits and analytic thought, 
all of which has repeatedly proved to be a 
sound bass for progress in engineering fields. 
IRedio l'4 ture». Inc., Scientific Broadcasting Service) 

R. H. RANGER* 
I am reminded of what the late General 

George Owen Squier said in this connection. 
"Did the laboratories of the telegraph companies 
invent the telephone? They did not. Did the 
laboratories of the telephone company invent the 
microphone? They did not. Then loading? 
Then the vacuum tube? Then the pay station? 
Also automatic operation? Then carrier cur- 
rent ?"-which was the General's contribution, 
of course. 

Just last week I was talking with Mr. B. F. 
Miessner, who is making such a real con- 
tribution to electric music from his laboratory 
out here in Millburn (N.J.), and he puts it on 
the basis of the insistence of the demand on the 
individual inventor to get something that he 
can really sell. rather than any particular brain 
power that brings about the strikingly new 
developments that come from such workers. 
And of course the large corporation laboratories 
make their biggest contributions in the way of 
continuous improvements, which again is a 
matter of the insistence of increasing the earn. 

Please Say That You Saw It in RADIO -CRAFT 

ings. When we can combine this economic 
situation with one in which we enjoy to work 
besides, we have perhaps the ideal situation. 
(Rangertone, Inc.) 

WM. DUBILIER* 

Some of the most important discoveries made 
by Man were originated and nurtured in the 
home experimental laboratory. It is here that 
ideas can develop without the hindering pres- 
sure of sordid commercialism. 

All branches of science have thus been cradled 
and radio is not an exception. Hertz, Marconi, 
Fleming. DeForest, Armstrong -to name but a 
few -found this instrumentality an indispensable 
aid. This is especially so since radio is rife with 
innumerable unknown variables. Mental theo- 
rems are thus limited if not faulty in scope 
and must be substantiated by the practical 
demonstrations of the experimental laboratory, 
as I have found from long experience. 

The developments of many a home experi- 
mental laboratory have received rough and 
thankless treatment, only to be found of vast 
importance years later. 
IRadlo Patents Corp.) 

ALLEN B. DU MONT* 
Few people realize the immense value which 

the home experimental laboratory has been in 
giving us the many scientific achievements of 
the past half- century. If we analyze the major 
inventions which have been responsible for im- 
proving our mode of living we will find among 
these the Telegraph of Morse, the Telephone of 
Bell, the Phonograph and Electric Light of 
Edison, and Motion Picture Machine of Jenkins, 
the Aeroplane of the Wright. and the Vacuum 
Tube of DeForest. 

At the time these inventions were made, in 
all cases, the particular inventor was working 
"on his own," and not at the instigation of 
any commercial organization. The reason for 
this is evident -the ideas seemed so impossible 
at the time that no one but the experimenter 
would spend time or money pursuing such ideas. 

Radio -Craft's interest in furthering the home 
experimental laboratory is a worthy one which 
is bound to lead to further scientific advances. 
(alien B. Du Mont tabs.) 

Allen B. Du Mont in his private tube lab. 

AN EXPERIMENTER'S I -TUBE 
DOUBLE -REGENERATIVE 

SUPERHET. 
(Continued from page 337) 

C2; this eliminates the need for a padding con- 
denser, and its subsequent meticulous align- 
ment. Center -tapped resistor R3 will be re- 
quired only in the event that the "A" supply is 
derived from a filament transformer. 

LIST OF PARTS 

One Acratest kit of 456 ko. superhet. shielded 
coils, Ll (with tickler), L2- I.F.T.1; 

One Acratest 50,000 -ohm tapered volume con- 
trol, RI, with switch Sw.1 ; 

One Acratest 10,000 ohm tapered volume con- 
trol, R2: 

One Acratest 2 -gang 365 mmf. variable con- 
denser, with 456 kc. tracking section, Cl, C2; 

One Acratest 0.1 -mf. paper condenser, C5; 
One Acratest 100 mmf. paper condenser, C6; 
One Acratest .001 -mf. paper condenser, C7; 
One Acratest 600 mmf. paper condenser, CS; 
Two Acratest 250 mmf. mica condensers, C9, 

CIO; 
One Acratest 2 mf. paper condenser. CIl; 
One Acratest 25 mhy. R.F. choke, R.F.C.; 
One National Union type 6F7 tube, VI; 
One Acratest 7 -prong socket. for VI; 
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TECHNICIANS' DATA SERVICE 
JOSEPH CALCATERRA DIRECTOR 

A special arrangement between RADIO- 
CRAFT magazine and the publishers of this lit- 
erature. which permits bulk mailings to inter- 
ested RADIO -CRAFT readers, eliminates the 
trouble and expense of writing to each individual 
organization represented in this department. 

2. HAM MARLUND 1936 CATALOG. Contains 12 
pages of specifications, illustrations and prices 
on the new line of Hammarlund variable. mid- 
get. band -spread and adjustable condensers; 
trimming and padding condensers; R.F. and I.F. 
transformers, coils and coil forms; sockets, 
shields, chokes and miscellaneous parts for ultra - 
short -wave, short -wave and broadcast operation. 

3. How TO GET A HAM MARLU ND 1936 SHORT- 
WAVE MANUAL. A circular containing a list of 
contents and description of the new 16 -page 
Hammarlund Short -Wave Manual. which con- 
tains construction details, wiring diagrams, and 
list of parts of 12 of the most popular short- 
wave receivers of the year. 

4. TIIE "COMET PRO" SHORT-WAVE SUPER - 
HETF.RODYNES. Describes the outstanding fea- 
tures of the standard and crystal -type Hammar- 
lund "Comet Pro" short -wave superheterodynes 
designed to meet the exacting demands of pro- 
fessional operators and advanced amateurs for 
a 15 to 250 meter code and phone receiver, but 
which can be adapted by anyone for laboratory, 
newspaper. police, airport and steamship use. 

5. EI.F.CTRAD 1936 VOLUME CONTROL AND RE- 
SISTOR CATALOG. Contains 12 pages of data on 
Electrad standard and replacement volume con- 
trols. Truvolt adjustable resistors. vitreous wire - 
wound fixed and adjustable resistors and volt- 
age dividers, precision wire -wound non inductive 
resistors, center -tapped filament resistors, high - 
quality attentuators, power (50- and 150 -watt) 
rheostats and other Electrad resistor specialties. 

25. LYNCH NOISE -REDUCING ANTENNA SYS- 
TEMS. Complete descriptions and instructions 
issued by Arthur H. Lynch. Inc., for making all 
kinds of antennas for broadcast and short -wave 
reception, with a special supplement covering 
Ham Antenna Design for transmitting as well 
as receiving all the amateur bands. including 
the ultra -high frequencies. 

26. LYNCH AUTO RADIO ANTENNAS. FILTERS 
AND NOISE SUPPRESSORS. This folder describes 
a complete line of Lynch antennas. filters and 
ignition noise suppressors designed for auto 
radio installations. The antenna system is of 
the under -the -car type for easy installation. It 
includes data on Hi -Gain matched- impedance 
transmission lines which make the under -car an- 
tenna highly desirable for use with the new 
"Turret -top" cars. 

28. LYNCH SUPER- FILTASTATS FOR AUTO RADIO 
INSTALLATIONS. Describes and illustrates, with 
instructions for using, the new Lynch Super - 
Filtastats which do away with the need for sup- 
pressors in auto -radio installations, giving bet- 
ter performance in operation for both the car 
and radio set. 

57. RIBBON MICROPHONES AND How TO USE 
THEM. Describes the principles and operating 
characteristics of the Amperite velocity micro- 
phones. Also gives a diagram of an excellent 
humless A.C. and battery- operated preamplifier. 

62. SPRAYBERRY VOLTAGE TABLES. A folder 
and sample pages giving details of a new 300 - 
page book, containing 1.500 "Voltage Tables" 
covering receivers manufactured from 1927 to 
date. published by Frank L. Sprayberry to 
simplify radio servicing. 

64. SUPREME No. 385 AUTOMATIC TESTER. A 
technical bulletin giving details, circuits and 
features covering this new Supreme develop- 
ment designed to simplify radio servicing. In 
addition to the popular features of Supreme 
analyzers and tube testers it contains many 
direct- reading features which eliminate guess- 
work or necessity of referring to charts or 
tables. 

67. PRACTICAL MECHANICS OP RADIO SERVICE. 
Information, including cost, features and outline 
of lessons of the Frank L. Sprayberry course in 
Radio Servicing. and list of Sprayberry Data 
Sheets for modernizing old radio equipment. 

72. HALLICRAFTERS' SKYRIDER SHORT -WAVE RE- 
celvERS. Description of the Skyrider tuned R.F. 
and Super Skyrider superheterodyne short -wave 

Radio -Craft Technicians' Data Service 
99 Hudson Street, 
New York City, N.Y. RC -1235 

Please send to me, without charge or 
obligation, the catalog, booklets, etc. 
the numbers of which I have circled be- 
low. 

2 3 4 5 25 26 28 ' 
62 64 67 72 74 75 

76 77 

My radio connection is checked below: 
( ) Service Man operating own business. 
( ) Service Man for manufacturer. 
( ) Service Man for jobber. 
( ) Service Man for dealer. 
( ) Service Man for servicing company. 
( ) Dealer. 
( ) Jobber. 
( 1 Experimenter. 
( ) Professional Set Builder. 
( ) Amateur Set Builder. 
( ) Short Wave Work. 
( 1 Licensed Amateur. 
( ) Station Operator. 
( 1 Radio Engineer. 
( ) Laboratory Technician. 
( ) Public Address Worker. 
( 1 Manufacturer's Executive. 
( ) Student. 
( ) 

I am a: 
( ) Subscriber ( ) Newsstand reader 

I buy approximately of radio 
material a month. (Please answer with- 
out exaggeration or not at all.) 

Name - 
Address 

City State 
(Please print name and address) 

Avoid delay. The catalogs and booklets 
listed are now in stock and will be sent 
promptly as long as the supply lasts. 

receivers designed and built by Hallicrafters, 
Inc. Features: range of 13 to 200 meters (with 
broadcast or 10 -meter band optional), auto 
matic wave -change switch, continuous band 
spread, built -in monitor, speaker and power 
supply (or batteries), high -fidelity audio, and 
other refinements. 

74. SPRAGUE 1936 ELECTROLYTIC AND PAPER 
CONDENSER CATALOG. Gives specifications, with 
list and net prices on a complete line of wet and 
dry electrolytic, and paper condensers made by 
the Sprague Products Co. for radio Service Men, 
set builders, experimenters and engineers. in- 
formation on the Sprague Capacity Indicator, 
for making capacity tests on condensers and in 
servicing receivers, is included. 

75. SPRAGUE TEL -U -How CONDENSER GUIDE. 
A valuable chart, compiled by the Sprague Prod- 
ucts Co. which tells the proper types, capacity 
values and voltages of condensers required in 
the various circuits of radio receivers and am- 
plifiers, and how to locate radio troubles due to 
defective condensers. Includes data on condenser 
calculations. 

76. FACTS You SHOULD KNOW ABOUT CON- 
DENSERS. A folder, prepared by the Sprague 
Products Co.. which explains the importance of 
various characteristics of condensers. such as 
power- factor, leakage, capacity and voltage in 
determining the efficiency or suitability of a 
given condenser to provide maximum filtering 
and safety in operation. 

77. SUPREME 391 P.A. ANALYZER. This book- 
let describes the features and use of the new 
Supreme 391 P.A. Analyzer, designed to equip 
the radio Service Men to cash in on the con- 
stantly growing opportunities for service in 
the sound equipment and public address systems 
used in movie theatres, schools, churches, audi- 
toriums, etc. 
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TRIUMPH BUILDS 
INSTRUMENTS 

Prot puzzles 

dès 
tua 

MODEL 420 TRIPLE LOAD R. M. A. 
TUBE TESTER. Hot tube leakage and 
shorts tests. All elements individually 
selected. Solid walnut duo -purpose cabi- 
net. DEALERS' NET PRICE $29.94. 

ils 
/, 

MODEL 110 SIGNAL GENERATOR. 
Simple to operate. No charts. Just dial 
from 100 K. C. to 30 M. C. Genuine T 
Pad attenuation to zero. Separate audio. 
Spotted frequencies. DEALERS' NET 
PRICE $29.94. 

F - 1. __ 

MODEL 400 NEONIZED DYNAMIC 
MUTUAL CONDUCTANCE TUBE TES- 
TER. Unique Emission and leakage 
tests with tube hot. Tests metal and 
glass tubes. Counter or Portable. DEAL- 
ERS' NET PRICE $34.95. 

MODEL 300 MUL- 
TIRANGE METER. 
Reads audio output. 
A.C. and D.C. volts 
to 1000. D. C. Mils. 
Resistance IF. ohm 
to 10 megs. 11 
ranges -one switch. 
Separate Red and 
Black scales. DEAL - 
ERS' NET PRICE 
$19.95. 

TRIUMPII Instruments are SIMPLE. 
DIRECT and EASY to USE. Each for 
a separate and distinct purpose. No mis- 
leading claims. 

Trii un pit 
TRIUMPH MANUFACTURING COMPANY 

4019 W. Lake St. Chieaso, Illinois 
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Are Other 
SERVICEMEN 
Getting Ahead 

FASTER THAN 
YOU ARE? 

Have your earnings shown a 
substantial increase in keeping 
with improved general condi- 
tions? 

Can you handle all types of work 
(including Oscillograph testing) in the 
quickest, most efficient modern man- 
ner? 

If you cannot answer such questions 
to your own satisfaction THEN you 
owe it to your future to mail the en- 
closed coupon TODAY. I have helped 
hundreds of servicemen. I feel sure I 
can help you. The 
cost is surprisingly 
low -the training 
intensely practical. 
INVESTIGATE! 

LET ME HELP 
YOU BUILD A 
REAL SERVICE 

BUSINESS 

F. L. SPRAYBERRY Wash 
University `'ö é'." 

N. W., 

\Viü,.oi ,ddi wl hook "PUTTING 
I'ItUi' Frs .\] It-I:I'l'It'IF:.\t1INTU t3E1tVIC1NG." 

Dame.........._. 

Street. 

City lIC 12/35 

SPRAYBERRY'S PRACTICAL 
MECHANICS SERVICE 

LIBERAL ALLOWANCE 

MADE 

ON YOUR OBSOLETE 

INSTRUMENTS 
Trade in your obsolete meter and 

purchase the modern service- 
man's Universal Tester 

Volts A.C. -D.C. 
5 -25 -100- 250 -1000 
1000 ohms per volt 

Milliamperes D.C. 
1.10.100 -l000 

Capacity 
.001 -10 Mid. 
Paper or electrolytic 
condensers. 

Inductance 
1. 10,000 Henrys 

D.C. Resistance 
.5- 5,000,000 ohms. 

Send full description of obsolete in- 

strument you wish to trade in, and 

6c in stamps for Bulletin 611 -PB de- 
scribing the Shallcross Universal 

Tester. 

Shallcross Mfg. Company, Collingdale, Pa. 
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TELEVISION IN THE THEATRE 
(Continued from page 333) 

sequence are still found in the case of rapidly 
moving objects, and in the stroboscopic back- 
ward- turning of the wheels of pictured vehicles. 

Television pictures may be projected in two 
sets of 30 pictures each, the two sets being pro- 
jected in 1 second. "Interlaced" scanning may 
be used, and under these conditions a substan- 
tially flickerless picture is obtained. Despite the 
projection of 60 half -detail pictures per second 
by this method (equivalent closely to 30 full - 
detail pictures per second), it is possible to use 
ordinary 24- frame -per -second motion picture 
film for the television subject without undue 
difficulty by the use of technical expedients 
which cannot be here described. 

(9) Viewing Distance. Taking an optimum 
viewing distance of 4.6 or 5 times the picture 
diagonal. theatre pictures may be most con- 
veniently viewed from 45 to 135 ft. from the 
screen. 

Home television pictures will be viewed from 
about 4 to 11 ft. from the screen. 

This is a ratio of viewing distances of about 
11 -to -1 in the two cases. 

(10) Audience Size. Long experience has 
demonstrated that the comfortable size for 
theatre audiences ranges from 500 to 5,000 per- 
sons, with perhaps some doubt at one extreme 
or the other. 

The corresponding home audience may be 
expected to include from 8 to 15 persons, a 
ratio in favor of the theatre of about 200 -to-1. 

It must not be inferred, however. that the 
economic ratio for the two fields is anything 
like as high as this- indeed it has not yet been 
determined just what will be the cost per person 
per hour of entertainment for home television - 
telephone broadcasting. 

(11) Synchronism of Picture With Sound. 
In the theatre, the picture and sound are cor- 
rectly associated within 1 /24- second, assuming 
proper editing and threading. 

In the case of home television -telephone pro- 
grams, the synchronism is even closer (though 
this is not noticeable as an advantage), and is 
entirely Correct and automatic. Some rather 
romantic writers on the subject have dilated 
upon the "marvel" of the synchronism of pic- 
ture and sound in such programs. As a matter 
of fact, considering the fundamentals of the 
processes employed, it would be even more 
marvelous if synchronism were not attained for 
television -telephone broadcasting reception! 

It is not practicable at this time, before mass 
production of television equipment has been 
initiated, to give a reliable comparison of the 
cost of theatre and home equipment. In a 
general way it may be said that theatre equip- 
ment costs in the thousands of dollars and home 
equipment about the same number of hundreds 
of dollars, thus giving a cost ratio of perhaps 
10 -to-I. Here again some caution must be used 
in interpreting such figures since there are 
numerous other economic factors involved in a 
valid comparison. 

While it is not feasible within the limits of 
this presentation to give even an outline of 
the various methods employed in modern tele- 
vision, some numerical data concerned with pic- 
ture detail may be included as of present in- 
terest. These consist first of a personal opin- 
ion. in motion picture terminology, of the value 
and characteristics of television pictures having 
various numbers of dot -elements composing 
them. The figures are understood to be merely 
generally descriptive, but it is believed they are 
instructive in judging the "motion- picture 
value" of various television systems; hence, 
they are reproduced in Table I. 

Table I 
Elements 

jot "Motion Picture Value" 
Picture 

10,000 A fair close -up of one person (head 
and shoulders). 

20,000 Two persons in a moderately good 
close-up (though without fine detail). 

40,000 Fair medium shots. 
80,000 Good medium shots and fair, long - 

range shots. 
160,000 Excellent close -ups of several persons. 

good medium shots, and acceptable 
long -range shots (except for un- 
usual "pageant" subjects and the 
like). 

Taking the last- mentioned type of television 
picture, and assuming flickerless transmission, 
it is found that the required "side- bands" pro- 
duced by the picture modulation of the ultra- 
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short -wave carrier have a width of the order 
of 1.5 mega. (or about 150 times the frequency 
band required for high -fidelity or 10,000 -cycle 
sound reproduction) ! 

COMPARISON OF 
PRODUCTION TECHNIQUE 

Contacts and cooperative possibilities between 
motion pictures and television. By this time the 
reader must see that there can be a close con- 
nection between motion pictures and television, 
if such is desired. 

A person viewing a small picture in motion 
with synchronized sound might find some diffi- 
culty in knowing whether he was viewing a 
sound motion picture projected from film or a 
television -telephone broadcasting reception. He 
might be even more puzzled if the subject mat- 
ter were, say, a newsreel used to control the 
television -telephone transmitter, an entirely 
feasible procedure. Obviously the technique of 
producing a television -telephone broadcast pro- 
gram will closely resemble that of producing a 
sound motion picture. Methods of costuming, 
make -up, script construction. "camera" tech- 
nique, sound pick -up, set construction and 
illumination, and the like may well be similar 
in the two fields. though probably not with the 
same degree of elaborateness in the case of tele- 
vision. There is one respect in which they will 
necessarily differ if an original performance 
(rather than a film record) is broadcast. This 
is a limitation of television- telephone broadcast- 
ing; namely, the possibility of only one "take," 

the one that is broadcast. In motion pic- 
ture production, any reasonable number of takes 
may be made; not so in broadcasting. where the 
radio wave irrevocably carries the selected per- 
formance to all homes. 

As has been mentioned above, sound motion 
films may be excellent subject matter for pro- 
grams from some stations, and may even afford 
one means of syndicating programs in some- 
what the same way electrical transcriptions 
(phonograph disk records of programs) now 

used. It is not believed, however, that tele- 
vision- telephone syndication will be fully satis- 
factory unless there are also actual interconnect- 
ing wire or radio networks between the outlet 
stations. since there will be many occasions (for 
example, a speech by the President, a political 
Convention, an evening prize fight, and the 
like) when the public can hardly be completely 
satisfied by any radio performance which does 
not take place at the same time as the actual 
event. Indeed it must be admitted that this is 
one of the outstanding capabilities of radio 
broadcasting which it would be unwise to dis- 
card. 

Many persons 'are convinced that television 
broadcasting will whet the appetite of the 
"lookers," and, so far from diminishing the 
theatre audience, will build it up by arousing 
interest among children and adults alike in the 
probably more elaborate and highly developed 
offerings of the theatre. It is also clear that 
the theatre can, to a considerable extent. utilize 
radio advertising by television- telephony ; for 
example, by the sponsored transmission of 
trailers of one sort or another. Radio will 
then offer the theatre a remarkably effective 
method of submitting its "sample line" to the 
public. 

COMPARATIVE 
COMMERCIAL CONSIDERATIONS 

I 'nn..,s i the effect 141)011 tit, t h e'at re of the wide- 
spread acceptance of tetevision-tclephene broad- 
casting. We are inclined to be definitely optim- 
istic as to this. The argument that television 
broadcasting may keep people out of the theatre 
does not appear to have much weight. Consider, 
for example, the following controlling principles: 

(1) Intrinsically, the home is certainly not 
so good a showplace as the theatre. First -It 
is more difficult to suppress natural and man- 
made noises in the home; second -here manners 
tend to be more "free and easy" than is desir- 
able for showmanlike presentations ; third -the 
problem of setting up the theatre in the home 
is far from simple when furniture must be 
moved to afford a good view of the screen and 
the home folks and guests located in the cor- 
responding convenient viewing positions; and, 
fourth -home lighting is rarely as controllable 
or suitable for picture presentation as is the 
case in the theatre. Indeed, the customary sur- 
roundings of the home are not especially favor- 
able for the creation of a world of illusion, 
which has always been the successful function 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO -CRAFT for DECEMBER, 

of the theatre. It is not maintained that there 
will not be value and interest to the home 
presentation -quite the contrary. It is stressed, 
however, that the home has certain disadvan- 
tages of long standing for program presentation 
which cannot be disregarded. 

(2) Conversely, the theatre has a number of 
definite and inherent advantages as a showplace. 
It arouses the interest of the audience by heavy 
theatre advertising in the press. by the play -up 
of the "fan magazines." and by other exploita- 
tion methods known to skilful managers, thus 
creating in the prospective audience the proper 
mood of pleasurable anticipation. The marquee 
and lobby of the theatre. ablaze with light and 
motion, and with attractive photographs of 
selected scenes from the picture displayed within, 
further attract the audience. Within the 
theatre, su::ve but real discipline is maintained 
by the ushers -a task calculated to daunt the 
bravest in the home. Furthermore, the price of 
admission, exacted at the box -office just before 
entry. is a powerful deterrent to lack of inter- 
est on the part of the audience. It takes a 
poor picture indeed to force the audience to 
cheat itself by inattention. 

The program in the theatre generally is a 
well -planned arrangement of elements which fit 
together and which take as long as may reason- 
ably be required to get the desired effect. In 
broadcasting, because of certain administrational 
problems, the successive elements of the evening 
program are coordinated only with the utmost 
difficulty. if at all, and necessarily run in 15- 
or 30- minute slices -a not always convenient or 
artistic time. At the present time, with the 
occasional obnoxious exception of excessively 
prolonged or unduly fulsome blurbs relative to 
approaching attractions, the theatre screen is 
practically free from advertising, whereas ad- 
vertising and the sponsored program are at 
present the commercial bases of the maintenance 
of broadcasting. The elaborate perfection of 
some feature picture. will be duplicable only 
rarely within the necessary economic limits of 
broadcasting. To the preceding factors may be 
added the air -conditioning of many theatres and 
the attempts at comfortable theatre seating, 
lighting. and the like. All in all, theatres may 
be expected to be attractive places of the public 
regardless of other entertainment media. 

(3) If we consider some deep -seated char- 
acteristics of human beings, it becomes further 
evident that the theatre has certain ways of 
holding its own alongside a successfully devel- 
oped television- telephone broadcasting set -up. 
People are interested in change. If they are in 
the home a good deal -and most of them are - 
they naturally will seek some of their entertain- 
ment and diversion elsewhere. The remarkalI, 
vogue of the automobile in which many people 
wander rather aimlessly from one place to an- 
other largely for the sake of motion is a ca=.l 
in point. People are also gregarious and some- 
how seem to have their emotional response- 
enhanced by crowd enthusiasm. 

It seem.. most likely, therefore, that the 
theatre and television -telephone broadcasting sc il: 
each be successful fields in their own domain . 

and that the theatre need not be unduly ap- 
prehensive over the advent of television. 

IMPROVED BOOSTER F O R 
S.-W. AND ALL -WAVE SETS 

(Continued from page 339) 
The "B" voltage requirements are very low 

and can be supplied by almost any set, without 
overtaxing it. 

The preamplifier can be used on any set. from 
a 2 -tube homemade job to the latest 25 -tube 
"super- masterpiece," and on any of these sets 
it will give a noticeable improvement. 

The interior layout is shown below 
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New -Type ELECTRAD 

CARBON VOLUME CONTROL 

Smooth Quiet Long -lived 

it/T'S the TOP in replacement volume controls" is the 
enthusiastic endorsement service men are giving this new 

Electrad development. 

A radically improved design and mechanism in which the 
carbon resistance element is fused to the flat outer rim of 
a sturdy Bakelite ring, over which a special -alloy floating 
contact shoe gently glides in a straight line. This results in 
smooth, quiet, long -lived operation never before attained, 
and which actually improves with use. 

The molded Bakelite case, when mounted, extends only 1/2 

inch back- panel. New -type power- switch (approved hi 
underwriters) may be instantly attached or removed by a 

single screw. Long, easy -to -cut aluminum shaft saves time 
and trouble. All standard and special values. 

RESISTOR SPECIALISTS 
I,.,turiug: -Quiet Carbon Volume Con- 
trols, Vitreous Resistors, Truvolt Resist- 

ors and Power Rheostats. 

175 Varlck St.. New York. N.Y. 

ELECTRAD 

Illustrating the complete work- 
ing mechanism of the control 
showing traveling position of 
contact shoe on the resistance 
element. 

11"-rite n,pt. RC-I2 for New Catalog 

New 100 -Page VOLUME 
CONTROL GUIDE 
FREE, if you send us 
the flap (part showing 
specification and resist- 
ance) torn from any 
new-type Electrad Car- 
bon Volume Control 
carton, together with 
your business letterhead 
or card.. 

6ys "x95." 

Address: 
Dept, Rc..12 

UILD THIS 10-TUBE 

9 to 175 Meters If SInfER 
t 

RADI' HIGH -FREQUENCY 
SUPERHETERODYNE 

This new "RADIO" SILVER Superhet- 
designed by McMurdo Silver, Frank Jones 
and fifteen leading manufacturers- brings 
you 

e 

e 

e 

s 

Two tuned r. f. stages on all four bands. 
Ten Raytheon tubes. 
Four low -C tuning bands, 1700 to 33,000 

kc. (9 to 175 meters). 
Ample Crowe band spread tuning anywhere 

in its range. 
Bliley Crystal single signal filter that 

doesn't cut volume. 
All A. C. operated -one unit -no hum. 
8 -inch Jensen concert speaker -and phone 

jack. 
Polished chromium welded chassis. 
Air tuned Polyiron i. f. transformers. 
Separate r. f. coils positively switched for 

each band -all Hammarlund air trimmed. 
Sensitivity 1 microvolt and better. 
Selectivity just what you want -variable SO 

cycle to 10 kc. 
Amplified automatic volume control. 
No inherent circuit or tube noise -lets you 

copy signals now lost in noises. 
Wired with made -up color coded cable -re- 

quires no circuit tracing, or even a diagram. 
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PROFESSIONAL SUPERHET 

AND SAVE OVER50o/0 
HERE'S the latest in high- frequency 
superhets -one that you can assemble, 
test and align in one evening at home. 
It's fun to build - . , you'll save money 
... and boy, will you get a kick out of 
its amazing performance! 

START FOR AS LITTLE AS $7.30 
BUY THE PARTS AS YOU BUILD! 
The 32 -page "HOW TO BUILD IT" Book 
(sent for 10c, stamps or coin) tells the 
whole story of 1935's outstanding com- 
munication receiver. You can build and 
align it in a few hours ... or you can 
buy its standard parts from your local 
jobber as you build, if you haven't al- 
ready got many of them. Now is the time 
to get ready for the new DX season. 

SPONSORED BY 
Bliley Piezo Electric Co., Crowe Name 
Plate and Mfg. Co., Hammarlund Mfg. 
Co., Chicago Transformer Corp., Yazley 
Div. of P. R. Mallory Co., Jensen Radio 
Mfg. Co., Sprague Products Co., Con- 
tinental Carbon Co., Ohmite Mfg. Co., 
Readrite Meter Works, Raytheon Pro- 
duction Corp., Alladin Radio Industries, 
Inc., Steel Box & Display Co., Filter - 
matie Mfg. Co., McMurdo Silver Corp. 

SEND 10c FOR 32 -PAGE BOOK 
"HOW TO BUILD IT" 

R -S MERCHANDISING COMMITTEE 
1709 Roscoe Street Chicago, III., U. S. A. 
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PORTABLE $13.5° MODEL .. Net 
Laboratory Model $12.90 
Patrol only. completely wired $11.75 

(size of panel Irx1r4414" deep) 

BY OXFORD 
Every amateur and professional radio -crafter 
should have this time saving, labor saving speaker 
on the testing table. Matches any power tube cir- 
cuit with two special universal transformers. 
Matches all output transformers. Dynatest enables 
you to test any radio without its speaker. Multiple 
field tapped at 650, 1000, 1500, 2000, 2500, 3000, 
5000, and 11,000 ohms, with special taps at 300 
and 2500 ohms. Equipped with new style binding 
posts for easier circuit selection. 

Write for Free Dynatest Service Instructions 
and Complete Oxford Replacement Speaker cat- 
alog. 

OXFORD TARTAK RADIO CORP. 
350 W. Huron St. Dept. C -125 Chicago, III. 

Get Into a Line 
Where There's 

Action -Every Day - 
And a Payday Every 

Week -You Be the Boss! 
(fight now while hundreds are 
booking for work when then. 
isn't Im )', the radio service 
bold can use trtdnnl men. 
With the proper training and 
the necessary egnü nt. 
can enter this field and .`.1.! 
a eondurtnhle living. R'. in 
clude with our course this mode n set analyzer m. 
truoble shooter witl t any I X rn charge. Thi. 

help to( oirl memlw'rs.lt After r'a b bft I ' 
s 

period of 
you ran take the set analyzer out on service calls am 

really rompete with "old tinters,' We show you how to 
wire .shortwave rereivers- analyze and repair all types o 

radio 
Teaching syou 

and 
this' interesting a other 

tingnr 
profitable 

business 
yours 

have provided ourselves ulth every facility to held you 

learn quickly yet thoroughly. If you po.eess average Intent 
genre and the desire 

ore 
to 

atke 
real progress on your mat 

ACT NOW - MAIL COUPON 
Start this very minute! Send for full details of our plan and 

free booklet that explains hoe easily you ran now ca.I. In on 

radio quickly. Don't put It off! write today. SEND NOW 1 

V 
RADIO TRAINING ASSN. of AMERICA 
Dept. RC512. 4513 Ravenswood Ave., Chicago, iii. 
n tlemen: Send me details of your Enrollment flan 
and Information on bow to learn to make real money 

In radio quick. 

Analyzer & 
Resistance 
Tester - 
Latest 
Design - 
YOURS 
Without 
Extra Cost 

Addreu 

('Ity Stau 

* SERVICEMEN * 
Complete Ii ne Replacement 
Parts, Short Wave and All - 
Wave Receivers, Amplifiers, 
Test Equipment and Acces- 
sories. All at Rock Bottom 
Prices. 
CO NSOIID AT ED RADIO PRODUCTS CO. 
Box 23 Northwestern Sta. Detroit, Mich. Dept 22K 

FREE 

NEW 
1936 

RADIO 
BARGAIN 

CATA- 
LOGUE 

THE EXPERIMENTER'S 
LABORATORY 

(Continued from page 334) 

And don't be afraid to make changes. You 
can always go back to a previous arrangement 
if the new one proves to be inferior. Nothing 
will be learned by a single trial. A single fail- 
ure should only spur you on! 

Keep an open mind -and don't be guided 
too much by the findings of others. Remember 
that "the 'fool' didn't know that it couldn't 
be done, so he went right ahead and did it." 

That the experimental field is still wide open 
to alert experimenten. is evident by reference to 
the following few items that occur to the writer 
as worthwhile developing. 

A television system (complete, from trans- 
mitter to receiver) -having the picture quality of 
home movies, at a cost approximately equiva- 
lent to that of a good broadcast receiver - 
which financiers will consider worth barking. 

Accurate "frequency meters" for checking 
equipment for use on 5 meters, and much less. 

American "midget" tubes (permitting the con- 
struction of tiny "personal" sets i, 

A speaker the size of a man's hand, which 
does not require a big baffle for low notes. 

Inexpensive radio sets for receiving "ampli- 
tude- modulated" (static -free) programs. 

"Cold" tubes (tending to greatly prolong the 
life of components by reducing cabinet heat). 

Coils, for R.F. and I.F. circuits, measuring, 
say, lx!- _ -in, dia. (with shielding) for compact 
assemblies. 

Variable condensers (ranged) for tuning, with 
air -dielectric efficiency and mica -dielectric di- 
mensions. 

No less a personage than E. F. W. Alexander - 
son is said to have pointed out that an individ 
ual commercial laboratory necessarily is limited 
in its finances and its achievements. whereas, 
on the other hand, private laboratories -due to 
their daily interchange of diversified ideas and 
consequent aggregate knowledge- constitute a 
force much superior to that which any concen- 
trated laboratory could offer. 

Further, the aggregate sum expended an- 
nually by experimentally- inclined individuals 
reaches a staggering sum -and this tends to 
support a new field during its development per- 
iod. 

For illustration, in the early days of radio it 
is estimated that the country had the total sum 
of about 250,000 individuals who, in "playing" 
with the art and helping it to develop, spent an 
average of $25 per year for the various materials 
then offered for sale! This mass purchasing 
supported the radio art in making the phenom- 
enal strides that no other industry in any coun- 
try has as yet equalled! 

Please Sag That You Saw It in RADIO -CRAFT 

AT THE NEW YORK RADIO 
SHOW- 

(Continued from page 336) 

The October, 1935 issue of Radio -Craft -the 
METAL. TUBE NUMBER -illustrated the inter- 
ior appearance of the metal tube when X- rayed: 
an actual X -ray setup at the Show in the same 
manner permitted personal examination of sev- 
eral metal tubes. 

The equipment used in the "delayed speech" 
system described on page 72 of the August, 1935 
issue of Radio-Craft was demonstrated at the 
Show by Bell Telephone Laboratories. 

The "radio knife" mentioned in past issues 
of Radio -Craft was on demonstration. Persons 
interested in this sort of vivisection were able 
to see at close range just how the radio knife 
simultaneously cut and cauterized a piece of 
meat. The "sun motor" illustrated in the April, 
1935 issue of Radio -Craft was demonstrated by 
means of artificial sunlight in the form of an 
electric bulb. The "talking book for the blind"' 
-phonograph records that play without stop 
for 3 hours -ttlso was on demonstration: a 
description of this epochal development appeared 
in the July, 1934 issue of Radio- Craft- "Artifi- 
cial fever" devices illustrated in past issues of 
Radio -Craft also were shown. Numerous dis- 
plays were based upon the use of the grid - 
glow tube and the photoelectric cell. 

Equipment comprising a very involved type of 
"lie detector." an electric "frisker" for con- 
cealed weapons, crustless -bread baking apparatus, 
fog- piercing rays for ship use. picture trans- 
mission via telephone wires, the home radio 
printing press, the electric valet for the help- 
less, and the electric guide for the blind, all of 
which have been described in past issues of 
Radio -Craft. were here displayed. 

A striking demonstration was presented in the 
operation of the Eleetrovox by musician and 
organist Lew White. Described as "The Music 
of 1940," the apparatus is said to be capable of 
producing 250 different musical tones. 

NEW DEVELOPMENTS 

What may perhaps indicate the trend of radio 
receiver design was an all -wave, so-called 
"super- high -fidelity" set incorporating a "mid- 
night -blue mirror plate glass in chromium steel 
trim" as the entire front panel. (See Fig. A.) 
The actual apparatus was contained in a shallow 
cabinet in back of the panel. 

Of interest to those who are sufficiently for- 
tunate in their choice of residential location, 
there was demonstrated the ability to operate 
a radio set from what may be termed a 
radio-type windmill. The display utilized a new 
"Wincharger," and a high -quality battery -type 
receiver designed to operate from this wind - 
driven generator. (See Fig. B.) The "acous- 
tical labyrinth " -a means for counteracting the 
resonance tendencies in a cabinet (see, "The 
infinite Baffle," May 1935 Radio -Craft.) -was 
shown in cross- section. 

An even newer means of counteracting the 
tendency toward "biNrminess" in reproduction 
was shown to be through the use of "acoustic 
clarifiers." (See Fig. C.) In simple terms. 
one large and two small loudspeaker cones with- 
out driving mechanisms, are placed at strategic 
points inside the cabinet. These cones or 
"acoustic clarifiers" resonate at frequencies to- 
which the cabinet is strongly resonant, and in 
so doing they counteract what would otherwise 
be objectionable over -emphasis of certain notes. 

AT RADIO -CRAFT BOOTH 
Many of the actual instruments which served 

as the subjects of articles in past issues of 
Radio -Craft magazine were on display at the 
Radio -Craft booth. The metal tube Data Sheet 
which appeared on page 228 of the October, 
1935 issue of Radio-Craft was enlarged to poster 
size, and actual tubes were placed over the 
respective types shown in the heading illustra- 
tion. A novel motor -essentially, a galvanom- 
eter movement equipped with a commutator 
arrangement- requiring less than one -tenth 
milliampere for its operation was shown con- 
nected to a crystal detector, and a tuning sys- 
tem resonant to various broadcast stations. 

However, the device which caused the crowds 
to pack at this booth was the Radio -Craft 
"Oracle Record " -in simple, a phonograph rec- 
ord that purported to carry the answer to any 
and all questions asked by visitors at the Show! 
(See Fig. 2.) The manner of operating this 

device is here disclosed for the first time. 
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The illusion created was as follows: 

THE "ORACLE RECORD" 

CATALOG 
tall of B.1 

in RA Up, SETS. Long and 
Short 

Wave 
Apparatus, Ser- 

Repair d Re- 
Placement Parts. Electrical 
Applianees a n d hundred. 
..f Nliseellaneram Specials at 
7'EEMEBINOU.1 SAVINGS. 
Ixet t,i. biq ew Bargain 
Hoak. It, ah.uhoely FREE 

d i,a. your Naine and nil- 

RADIO CIRCULAR CO., INC. 
225 Variek St.. Dept. R. C., New York, N. Y. 

"Making an All -Wave- 
Service Oscillator" 

As featured in October Radio -Craft Page 215. 
This unit includes facilities for making a P. A. 
system from any radio receiver. it rile for prices. 

SPECIAL OFFER ON SUPER SENSITIVE 
RELAYS 

Operates on 3 M. A.- D.P.D.T., silver 
contacts $1.95 
S.P.D.T. 214 or 6 volt relays 39c 
ALUMINUM PANELS, CHASSIS MADE TO 

ORDER 
Wholesale Prices to the Home -Set Constructors, Experimenters 

ll.adauu.t. .-s for Paru 

BLAN THE RADIO MAN, Inc. 
177 Greenwich St.. Newyork, M.Y. 

NO CATALOGUE -BUT LOWEST PRICES 

EVEREADY SERVICE CEMENT 
"The Original Speaker Cement" 

old remind: o : 
n be easled Ï .ra other Ra.h wok. suri, . 

...hi, W,u r 1.., tul.n Ï nis° Vihre .u Gag 
and Fee 

tertian. Ask 
It 

it by n ,nhhar,. 
supple ern, write Us. Senti pot 

Ì .. rÏnr t other see Aids. Liar ¢ 50, per lure bottle. 

General Cement Mfg. Co., Rockford, Illinois 

Newest ART CALENDARS 
Size 53/4xtot', inches with your advertisement 
neatly printed as low as 21/2c each. Assortment j of ten beautiful art subjects, also metal desk 
calendars, together with 

subjects, 
details, mailed on 

receipt of 15c (refundable) 
This is positively one of the most sensational 
advertising buys in the country today. 

ATLANTIC CALENDAR COMPANY 
555 Jerome St. Brooklyn, N. Y. 

wine Kan] LIGHT PLANTS 
A I III.. e anti it Kat, plant 

le. you a, operate AU radia,. ampli- 
fiery, refrigerators and other standard 
ho.os..l...1.1 spnli,nrn, a alp . ami 
tar Write for ia,re.,ini drerri 'ouvra' r. Al and Ill' leis. Burn 3 & nr 

lits Dirai Sri,, 
NATO ENGINEERING CO. Mankato, Minn... U. S. A. 

ur. ". ' "ill a.l...il (.n t tlnnt .t Anteery Aae,.rran 
roll. 

30- 15.000 CYCLES ±2. D. B. 
MULTIPLE COIL Each Hum Free Construction Net: 

Audio Transformers $3 75 
In Hum -Proof Cases 

Single or Push -Pull Malt and 
Lac Equalizers in Alloy Ca ,e $1.50 

Hum Proof Alloy Case ... 0.75 

ALLOY TRANSFORMER CO., 135R Liberty St., New York City 

NOISE- REDUCING TWINS 
LYNCH HI-FI 

ASSEMBLED ALL- 
WAVE ANTENNA 

All 
. of 

tans. 

YL r re: Ss 75 

Arthur 

If year dealer 
arprty 

yet order di- 
rect, 

yielder °'Ir. 

LYNCH 
FILTERADIO 

Coln ohne i able 
ñ. nch 

tan 
simple to 

Lest 

IL Lynch, Inc.. 227 Fulton St., N. Y. 
OF NOISE- REDUCING AERIALS 

BIG NEWS 
I The .anu:iry. 1h3ú. i =xu, of 

RADIO -CRAFT will he the 
Third Annual SHORT WAVE RADIO NUM- 
BER. It's going to be one of the greatest issues 
of all times. Have your newsdealer reserve a 
copy for you. 

A large record was put on a turntable, the 
pickup placed upon it, and the apparatus put 
into operation. After a few turns of the record 
there were heard a short drum -snare. three loud, 
deep -toned bongs, and then a sepulchral voice 
saying, "The Oracle Record is ready to answer 
arty of your questions." An announcer then 
invited guests to step up and speak their ques- 
tions into a microphone. Answers were im- 
mediately forthcoming! The "record was hard 
put to it when such questions were popped as: 
"When will war start ? ", "Who will win the 
World Series ? ", etc.! 

OPERATING DETAILS 

'l'he equipment for accomplishing this novel 
effect was developed by Radio -Craft in collabora- 
tion with Ansley Radio Laboratories and com- 
prised an A.C.-D.C. "dynaphone" (amplifier, 
loudspeaker, turntable, pickup and power sup- 
ply) and associated equipment as illustrated in 
Fig. 2. 

As is shown by the pictorial illustration, Fig. 
2, the questions of the guests or attendant No. 1 

as spoken into "mike" No. 2 traveled through 
a battery box into microphone amplifier No. 2, 
and from thence into a pair of phones worn by 
attendant No. 2 who functioned as the "voice" 
of the Oracle record! 

The reply circuit was: mike No. I to micro- 
phone battery. to power amplifier. and then 
loudspeaker. 

To the leads from microphone battery box 
No. I to the dynaphone were connected the leads 
from the crystal -type pickup. The record used 
was especially made for the purpose by "dub- 
bing" or recording from a sound effects record, 
the previously- mentioned sound effects. Once 
the introductory sounds were "played," only the 
needle scratch remained for the balance of the 
record to complete the illusion of an oracle 
record. 

A PRECISION BRIDGE -TYPE 
CONDENSER ANALYZER 

(Continued from page 348) 

grid and cathode of VI ; choke Ch. in the plate 
circuit is tuned by C7. 

The detector arrangement that includes 
neon lamp N1 has the advantage over the 
phone detector often used with bridges in that 
there is no loss of sensitivity in operation at 
60 cycles. With a phone detector, the dis- 
crimination of ordinary phones and the well - 
known loss in sensitivity of the human ear at 
low frequencies make it difficult to obtain 
a good balance. 

THE D.C. LEAKAGE TESTER 

The leakage tester consists of a source of 
D.C. voltage (provided by Sec. 2 and V2), 
and N2 (used as a current indicator). The 
voltage required for condensers of various 
ratings is selected by the proper setting of 
switch S2. 

(Component values are not given in the 
diagram, since the manufacturer wishes to in- 
sure perfect performance of the unit in hav- 
ing it serviced only by factory experts. - 
Editor) 

The underside view of the analyzer. 
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New ALL-WAVE 

SIGNAL GENERATOR 

BUILT lanai 
TO STAND ABUSE 

Model 
554 -A 

Dealer 
Net Price 

$14.40 
With all improvements of present day 
engineering. All frequencies are 
fundamentals and stabilized, com- 
pletely shielded and tube modulated. 
Plug -in coils for present 5 frequency 
bands, 100 -21,000 kc. (Any new fre- 
quency range can be added by new 
coil.) Extra large scale permits ac- 
curate frequency settings. Large, ac- 
curate calibration curves supplied. In 
Leatherette portable case complete 
with batteries and two No. 30 
tubes. Dealer Net 14 40 Price 

Readrite manufactures all types of 
testers used for servicing Radio Sets, 
including Set Testers, Tube Testers, 
Resistance, Continuity and Capacity 
Testers, Point -to -Point Testers and 
inexpensive Indicating Meters. 

MAIL COUPON NOW 
READRITE METER WORKS. 
Dept. RC -12. Bluffton, Ohio. 

Gentlemen: -Please send me more Infame Information- 

Model 551 -.t Model 

Name 

.tddress 

r iq. . Stato 
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MIDGET ELECTROLYTICS 
That slide rule tells you this is the small- 
est non- skimped 8 mfd. 450 v. electrolytic 
available. For compact assemblies. Used 
individually or in groups. Stock small as- 
sortment and be ready for any condenser 
replacement. 

200 and 450 v. ratings. 
Standard capacities. 

Heavy cardboard case ... 
wax sealed ... mounting 

flanges ... pigtails. 
And new low prices! Install 
them .. forget them ... 
they'll stay put! 

DATASend for latest catalog covering com- 
plete condenser and resistor line. 

Also sample copy of Research Worker. Mean- 
while, meet your local AEROVOX jobber. 

CORPORATION 
80 Washington St. .. Brooklyn, N. Y. 

Ask your distributor how you 
can own the 

WRIGHT- DECOSTER 

"Multi- Test " Speaker 
for only $7.50 

Every Sound Engineer, Service Man, 
Amateur and Experimenter needs this 
"Multi- Test" Speaker. 

WRIGHT- DECOSTER 

5" DYNAMIC SPEAKERS 
Retail 
for only 

$3.90 
"It costs no more to use 
WRIGHT- DECOSTER" 

Write for complete details, specifications, 
prices 

WRIGHT -DECOSTER, Inc. 
2251 University Ave. St. Paul, Minn. 

Export Dept. M. Simons & Son Co. 
Cable address: SIMONTRICE. New York 

RADIO -CRAF' for DECEMBER, 1935 

A 5 -IN -3 S. -W. EXPERIMENT- 
ERS' SET 

(Continued from page 335) 

resistance- capacity coupled into the grid of the 
triode section of the 6F7 which functions as the 
first A.F. amplifier. 

The triode section of V2 has a reasonably 
high amplification factor, hence considerable 
A.F. gain is realized. The output of this triode 
is again resistance- capacity coupled into the grid 
of the A.F. pentode section of a 12A7 tube, V3. 
This tube, too, has a high amplification factor 
and is well suited to its use as an audio output 
tube to feed either phones or magnetic speaker. 

Four plug -in coils cover the wavelength range 
of 10 -200 meters, two additional coils extend the 
range to 600 meters. 

LIST OF PARTS* 

Two .01- or .1 -mf. condensers, Cl, C7; 
Two .01 -mf. condensers, C2, C9; 

Two 500 mmf. condensers, C3, C8; 
Two 250 mmf. condensers, C4, C6; 
One 140 mmf. tuning condenser, C5; 
One filter and bypass block, C10, C11; 
One band -spread trimmer, C12; 
Two 75,000 ohm resistors, Ri, R4; 
One 500 ohm resistor. R2; 
One 3 meg. resistor, R3; 
One 2 meg. resistor. R5; 
One 0.2 -meg. resistor, R6; 
One regeneration control, 75,000 ohm potentio- 

meter with power switch, R7; 
One 4.000 ohm resistor, R8; 
One 325 ohm power cord, R9; 
One .5 -meg. resistor, R10; 
One Eilen kit of coils, Ll, L2, 1.3; 
One filter choke. 500 ohms, L4; 
Two 6 -prong tube sockets; 
Two 7 -prong tube sockets; 
One airplane -type dial; 
Two binding posts for phones; 
One Eilen chassis and cabinet in black crackle 

finish; 
Wire, screws, etc., as needed 
*(Available as a kit, from Eilen Radio Labs.) 
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MAKING "MR. X " -A 
RADIO ROBOT 

(Continued from page 338) 
ing upon his available time, bank roll and am- 
bition. 

ASSEMBLY DETAILS 

The gear assemblies from two old cylinder - 
record phonographs from the local jeweler 
seemed to fill the bill. These were two differ- 
ent types of machines. On one. the motor 
spring was removed from its case and two 
holes were drilled in this case to thread a rope 
(5/32 sash cord). A pulley was already at- 
tached to the high -speed shaft so it was only 
necessary to slip a rubber band for a belt over 
this pulley and the A.C. motor pulley to com- 
plete the left -arm drive unit. To save space 
the A.C. motor was bolted to the underside of 
the gear -box frame after using a hack saw 
to cut away the rest of the frame and phono- 
graph parts. The other gear unit was treated 
in a similar manner except that a drum was 
soldered to the slow -speed gear, while a groove 
was cut in the lead flywheel and used as a 
pulley. 

Mr. X's head is made from an empty marsh- 
mallow can, plus its cover. Two auto tail- 
light bulbs colored blue. are his eyes. A 
pear- shaped. 110 V., 15 -W. bulb, colored red. is 
his nose. His ears are made from the tin cov- 
ers of 1,4-lb. solder containers and are wiggled 
or "flopped" by electromagnets. 

His mouth is closed by a spring or it (should 
we say) "shuts up his mouth" until the electro- 
magnet pulls it open. This electromagnet is 
a comparatively large one obtained from a large 
alarm bell but it is easy to make one. As the 
operator talks into the mike, he uses a knife - 

Below, reinforcing the "man." 
Right, details of the arms and 
cgs. Extreme right, main control 

panel. 

This ingenious circuit 
develops considerable 
gain, although only 3 
tubes are used, by ap- 
plying the "multi-pur- 
pose" idea. An untuned 
R.F. stage, VI, is used. 

switch to open and close the mouth in step 
with his articulation of speech. A little practice 
soon makes it appear natural and funny. 

The speaker used in the robot is a good 6 -in. 
dynamic mounted on a heavy baffle -board 
placed in the bottom of Mr. X's stomach so 
the sound emanates down, from between his 
legs. 

A sharp, heavy pocket knife and tin snips 
were used to cut the rear -door in his back and 
openings for his mouth, nose, etc. Strips of 
28 -gauge galvanized iron were soldered inside 
the body. rear -door, and head, to reinforce the 
original containers. Now paint the robot. 

A 2- button mike. a phonograph pickup and 
a small direct -coupled amplifier using a type 59 
power tube furnish plenty of volume at all times. 

A 6 V. storage battery is used to operate the 
eyes, ears, and mouth as D.C. on the electro- 
magnets is much more efficient than A.C. 

THREE HELPFUL HINTS 
III .titer experimenting with condensers, etc., all sparking was entirely eliminated at switch contacts for mouth and ears by shunting each electromagnet with a 

15 cp. 8 -8 V. bulb. These 3 bulbs were wrapped in cotton and placed Inside the head. 
(2I To prevent noise and vibration, mount. or float. all motor supports on rubber (such as several layers or 

rubber eut from a heavy inner tube). 
(3) Keep the movable arm material light. Stuff the 

canvas gloves with light tissue paper if necessary. 
(Tile reader Is also referred to another article on 

the construction of radio robots, entitled Introducing Our sir. Hullo Robot.hlch appeared In the July and 
August, 1931. issues of Radio -Craft. -Editor.) 

A person with a good "gift of gab" can do 
wonders to entertain. Singing in a comical way 
goes over well; also such things said as "Oh! 
folks, just look at my poor tonsils." Then the 
mouth is held open while head is turned from 
side to aide to show them. Children get up 
on their tip -toes to try and look down Mr. 
X's throat! 
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RADIO -CRAFT for 

INTERPRETING C A 
RAY RESONANCE 

DECEMBER, 1935 

TH OD E- 

CURVES 
(Continued from page 339) 

Pattern No. 6 is an excellent response curve 
of a properly aligned receiver having "flat top" 
I.F. transformers. Note particularly that the 
two humps are equal in height and equally 
spaced from the central resonant -frequency line. 
(In any form of ordinary flat -top I.F. amplifier. 
the circuits should be adjusted until a resonance 
curve approching Pattern No. 6 is obtained.) 

Pattern No. 7 is similar to No. 6 except that 
one of the I.F. stages is slightly out of line. A 
slight shift in the tuning capacity in this trans- 
former will make the curve symmetrical. 

Pattern Nos. 8 and 9 are similar to No. 7 
but with different proportions of misalignment. 
The sume method of adjustment is valid here 
as for curve No. 7. 

Pattern No. 10 shows the final over -all effect 
of staggering 3 I.F. stages. This consists of 
tuning the second I.F. transformer to exact res- 
onance. the first I.F. transformer slightly to the 
high- capacity side of resonance, and the third 
to the low- capacity side. During such adjust- 
ments numerous unwanted humps appear when 
certain adjustments are carried too far, but each 
is seen immediately on the screen of the oscillo- 
scope and the condition can be corrected at once. 
Euch peak is definitely noticeable here and sym- 
metrically arranged. Almost perfect amplifica- 
tion of all the side -bands which are passed is 
possible with an I.F. amplifier having a response 
curve such as this. 

Pattern No. ll shows the response curve of an 
I.F. amplifier having somewhat different stag- 
gering than that corresponding to No. 10. The 
response with No. 11 is such that the low audio 
frequencies receive slightly more amplification 
than the high notes. 

Pattern No. 12 is unusual in the sense that 
it shows the extreme selectivity that may be 
obtained from some receivers having a straight - 
sided narrow -band tuning characteristic. If the 
set is tuned to a distant signal which is located 
adjacent to a channel occupied by a powerful 
local station, no interference should result. This 
pattern may also represent severe overloading 
of the tubes. In order to check this. the input 
signal should be reduced to a small value, and 
the change in slope produced should be noted. 

Patterns Nos. 13 and 14 show several types of 
response curves that may be obtained when at- 
tempting to stagger 3 I.F. stages. The circuits 
need realignment to obtain the curves of either 
Nos. 10 er 11. 

Pattern No. 15 indicates that circuit oscilla- 
tion is present in the receiver. Note the wave 
formations, or ripples, in the response curve. 
These ripples arise from the fact that the os- 
cillation alters the sensitivity of the receiver 
considerably at these points. 

Pattern No. 16 shows the response of a single 
circuit which is tuned definitely to a frequency 
4 kc. above the correct resonance frequency. It 
entirely cuts off one sideband. Such a circuit 
certainly needs realignment. 

Pattern No. 17 shows the different response 
curves that may be obtained from high- and low - 
gain circuits. 

Pattern No. 18 shows the response from an 
automobile vibrator "B" unit when the sweep 
frequency is different than the vibrator fre- 
quency. 

Pattern No. 19 is interesting in that it shows 
the pattern produced when one pair of deflector 
plates is connected across the primary and the 
other pair is connected across the secondary, 
respectively, of the power transformer, the sec- 
ondary voltage being reduced so that it equals 
the primary voltage. (The line may be made to 
slant in the opposite direction by merely inter- 
changing the deflector plates used for the pri- 
mary and secondary voltages.) The small areas 
that appear like smudges really represent tran- 
sient voltages (voltages that are built up in- 
stantaneously due to various causes). The pri- 
mary and secondary voltages from a power 
transformer that feeds a mercury -vapor recti- 
fier tube may well simulate Pattern No. 19 be- 
cause of the transients caused by ionization of 
the mercury in the rectifier. It is to eliminate 
these transient voltages that bypass condensers 
and R.F. filters are inserted in the circuits of 
these tubes. 

,ER CIRCUITS 
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TITIS 
VALUABLE 

REFERENCE' 
BOOK 

FREE! 
Complete design for 12 tested transmitter R -F section circuits and 
8 modulator and speech amplifier circuits. 
Outputs ranging from the smallest to a big broadcaster. 
Not only the circuit designs, but complete parts specifications. List- 
ing transformers, inductances and all component parts. A complete 
handbook on transmitter design! 
This valuable reference book sent you free. Just tear out this adver- 
tisement and send with 12c in stamps to cover mailing expenses in 
order to get your free copy. There is no further obligation. Hurry! 
The supply is limited. 

STANDARD TRANSFORMER CORP. 
856 Blackhawk Street, Dept. C Chicago, Illinois 

STANDARD TRANSFORMER CORP., Dept. C. 
8S6 Blackhawk Street. Chicago. Illinois 

Please send me the Standard Manuel of Transmitter 
Circuits. I am enclosing 12c in stamps. 

Name ._....._. 

Address 

City Stae 

s Metal 
Radio Tubes 

Suited t0 N'S NEEDS SEaCE ME 
u p1.1 y 

* 
HIGHESA 

1{gSOUND 

E N 

EE RING 

eliR adR l ub 
e s 

RADB 
RpORPTTO 

nONETlsßOKY 

Division 
The Kett-Rad 

and La mgCo 

plso 
nufaeurers 

ofKer 
Incandescent 

1.arrdzs 

'j'URN SCRAP INTO MONEY 111 TA 
The new and revised edition of "Auto Power" with all the ten original spe- 
ciaratlana and ten new ones Is now ofT the press. Convert old generators Into 
A. C. 

a 
nd D. C. generators and motors with voltages of 6 to 400 volts. for 

power. light. welding. and radio operation. Create new generators adaptable 
for home, automobiles, or trucks. They can be driven by fan belt, wind or 
water. This hook with complete Illustrations. tells you how easily and eco- 
nomically these changes can be made. Also Instructions for rewinding auto 
armatures. ::50 definitions of electrical terms. etc. Already used and en 
dorsed by thousands. Price 51.00 postpaid. 
AUTOPOWER Dept. C 414 S. Soya* Ave. Chicago 

Please Say That You Saw It in RADIO -CRAFT 
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The Outstanding 
Microphone Buy 

of the Year 

Here it is ... the new 
low price Brush Sound 
Cell Microphone f o r 
public address, amateur 
phone, remote pickup, 
sound car and dance 
band work. Typical 
Brush Sound Cell con- 
struction insures long 
life and satisfactory 
performance. Not af- 
fected by wind or severe 
changes in atmospheric 
conditions. Operates di- 
rectly into high -gain amplifier. No input 
transformer. No distortion from close 
speaking. Fully guaranteed. Weight 3 ozs. 
-overall height 41/4 inches. Illustrated 
folder free on request. Send for a copy. 
If your dealer cannot supply you with this 
big new value write 

Brush B25 
Microphone 

M1crorso,at MIKE trnraos ,wIE,ERS. HEAP PHONES . LOUD SPEAKERS 

OSCILLOGRAPH 
by 

NATIONAL '3 "OR j" 
UNION 

-)f CATHODE 
RAY 

TUBE,' 
EXCLUSIVE 

NEW DESIGN 

SWEEP 
CIRCUIT 

The improved National Union 
Oscillograph incorporates an 

act uive new design sweep 

andcircuit 
giving perfect linearity 

synchronization for thesis.. 
ual inspection of individual wave 
forms from 10 to 250.000 cycles 
and permits inspection of waves 
to above 1.000.000 cycles. The 
only commercial acillogrph 
having an adjustable linear swap 
circuit extending above the audio 

All controls on front panel 
except two position controls on side 
near front. Thirteen o ttttt outstanding fee 
turn. Get e mplete,details and 

National Union 
own 

ay, 
one IaentM any 

OTHER INSTRUMENTS 
Remember you can get many types of instruments free 
w,tl, National Union tube purchases. Send coupon for 
latest information. 

FREE 
WITH 

NATIONAL 
UNION 
TUBE 

PURCHASES 

A 10 -TUBE SHORT -WAVE 
AMATEUR SUPERHET 

(Continued from pane 340) 
output pentode and 5Z3 rectifier. 

Band Change: individual coils for each band, 
picked up by a dependable 6 -gang wave - 
change switch just like you find in all good 
broadcast receivers. 

Frequency stability: individually shielded coils, 
all I.F. circuits air dielectric (not compression 
mica) tuned and trimmed, plenty of ventilation, 
and temperature isolation permit the set to stay 
"zero beat" on a good 20 -meter signal for hours.' 

I.F. Amplifier: set at 25 microvolts absolute 
sensitivity, to place the limit of amplification 
due to inherent noise and thermal agitation. in 
the antenna circuit where it belongs, not as 
usual at the first -detector so as to lose weak 
signals in set noise. Two polyiron .165 kc. I.F. 
transformers, air tuned. and variable as to se- 
lectivity to suit your preference. Crystal LP. 
transformer, dual tuned. 

Sensitivity: variable, so that you can adjust it 
with two knobs from 50 cycles wide to 10 kc.- 
or a socket wrench pushed through two LF. 
shield -can holes permits the I.F. transformer 
coupling and selectivity to be varied even further. 

Crystal Filter: but a type that makes the 
usual garden variety look sick by comparison. 

Band Spread: one tuning dial, accurately cal- 
ibrated (yes, the builder can align it without any 
extra test equipment) with geared, no -slip, band - 
spread pointer on 200 divisions, 360 degree in- 
side scale which accurately and positively re- 
logs. Fast and slow tuning ratios (23:1 and 
130:1); spread, 1.000 deg. on 160 meters, 700 
on 60. 400 on 40, 120 on 20, and 200 on 10. 
Effective feet (not inches) of dial space on the 
amateur and short -wave broadcast bands are 
supplied since 360 deg. of band spread equals 
about 1 ft. of dial space and 5 full turns of slow 
knob for 360 deg. band- spread pointer rotation. 

A.V.C.: amplifies so it really does a job on 
weak signals; and speeded up so it also works 
on C.W. A switch cuts A.V.C. out for C.W., 
and in for phone if so preferred. 

Controls: enough and no more; every one 
labeled as to what it does. and calibrated so you 
can tell that QSO just how much better he 
comes in tonight that he did with the old rig 
last night! 

R- Meter: a sensitivity meter that lets you 
actually measure signals as weak as 5 -0 micro- 
volts absolute -and that's not an R9 signal -it's 
about R2 or R31 

Construction: the finish is polished chromium. 
like the finest custom -built jobs, yet it doesn't 
cost like gold; only a little more than black 
enamel. Assembly is simple indeed. for all low - 
frequency wiring comes all laced up in a com- 
plete color -coded cable -only the few "hot" bus - 
bar leads to be cut and fitted, and with com- 
plete instructions. 

Alignment: the sensitivity meter is the out- 
put meter, in aligning the crystal, in a tempo- 
rary circuit using no extra parts except that odd 
type 99 or 30 tube! 

THE "CONTROLS" 
In the photo, the knobs. left to right, are 

crystal phasing and parallel switch; beat-oscil- 
lator switch; on -off switch; A.F. volume con- 
trol; A.V.C. on-oft switch; 5- position (one dead 
for "send ") wave- change switch; tone control 
and sensitivity or manual volume control. The 
dial is shown 0- 100 -actually, it's outside carries 

That circuit of a "communications" 

4 calibrated bands: the inside, 0 -200 division, has 
a full -circle band- spread pointer scale. 

The "dog house," behind the dial. contains the 
4 -gang, low- minimum- capacity, 200 mmf. tun- 
ing condenser, rubber mounted to kill micro- 
phonism (as is the whole chassis). At its right 
are the big copper shields housing the first R.F., 
second -R.F., first -detector and oscillator coils 
and trimmers for 3 bands -the high- frequency 
(16 to 33 megacycle) band being below the gang 
condenser. To the right, back to front, is the 
power transformer, 5Z3 rectifier, filter choke 
and 3 wet electrolytics (two are self- regulating, 
to save wear and tear on other circuits and 
parts -though all are safely rated). 

The 4 tubes left of the "dog house" (back 
to front), are 6D6 first R.F., 6D6 second R.F., 
6D6 suppressor- injected first- detector and 76 
electron- coupled (yes, connected only to 6136 
suppressor grid, hence only electron -coupled to 
its load) R.F. oscillator. Left (front to rear) are: 
the first -1.F. polyiron -core transformer. crystal. 
6136 I.F. tube, second -I.F. transformer. 6C6 
second- detector, 76 beat oscillator (not electron 
coupled : harmonics are not wanted), 6137 am- 
plified A.V.C., and 42 output pentode; phone 
jack and speaker plug on left rear. 

The net result, is a honey of an amateur and 
short -wave broadcast receiver. nice and pretty 
in black enamel panel' and polished chromium. 
If you like more chromium, a dust cover can be 
obtained to hide the works, dropping over every- 
thing but the panel. 

LIST OF PARTS 

Two coil assemblies, 465 kc.; 
One power transformer. No. 2067, 110 ma., 

325 V. sec.. P.T.: 
One filter choke. ch.: 
One 41 -in. 2 -speed "hand- spread" airplane 

dial with "radio- silver" calibrated scale; 
One "radio- silver" control panel; 
Sixteen Hammarlund APC25 air trimmers, type 

D. 25 mmf.; 
Five Hammarlund APC100 air trimmers, type 

D, 100 mmi.; 
One Hammarlund MICS1000 trimmer, .001 -mf.; 
Two Hammarlund SM15 star midgets, 15 mmf.; 
Four Continental Carbon resistors, 250 ohms. 

One Continental Carbon resistor, 500 ohms. 
1 -W.: 

One Continental Carbon resistor, 6,000 ohms, 
1 -W.: 

Two Continental Carbon resistors, 10,000 ohms. 

One Continental Carbon resistor, 3.000 ohms, 
2-W.: 

One Continental Carbon resistor, 30,000 ohms, 
1-W: 

Five Continental Carbon resistors, 5,000 ohms, 

Two Continental Carbon resistors, 15,000 ohms, 

Four Continental Carbon resistors, .25 -meg. 
1....W.; 

Three Continental Carbon resistors, .5 -meg. 

One Aerovox resistor, 7,500 ohms, 10 -W.: 
One Readrite meter, 0 -7 ma., No. TM106, with 

arrow left and window down; 
Six Readrite 1! i -in. black bar pointers; 
One McMurdo Silver "low min." condenser, 4- 

gang, 200 mmf.; 
One McMurdo Silver kit of: 4 A -R -C coils (2 

R.F., first det. and ose.), 4 D coils (2 R.F., 
first -det. and ose.); 

One McMurdo Silver 17- F.B.O. coil; 

set of superlative performance. 

NATIONAL UNION RADIO CORPORATION OF N. Y. 
570 Iwaington Ave.. New York. N. Y. i1.0.1235 

Send me omplete information about free service 
shop equipment. j The N. U. oacillograph. 

Name 

Street 

ritt' 

My Jobber is 
L 

state 

.1 
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THE NEW 
ANSLEY DYNAPHONE 

PLAYS 16 -INCH RECORDS 

Excellent for broadcast transcription rec- 
cds and all smaller discs of any speed. 
Microphone jack provided. AC -DC. Crys- 
'al pick -up (patented.) Weighs 35 pounds. 
$89.50, ready for use. 

ANSLEY RADIO 
CORPORATION 
IW N. S71k St., New York, N.Y. 

Tests 
METAL TUBE 

The new Tefit Tube Checker tests over ONE 
HUNDRED and FIFTY glass tubes in addition 
to the New MI Metal and Metal Glass types. 

It is small enough to be portable yet large 
enough for counter use. 

Extremely accurate with the least number of 
adjustments. 

For 105 to 130 volts A.C. 
60 cycle current. 
$13.50 F.O.B. Factory. $3.50 
deposit required with all orders. 
;Trite for free circular of this and other testing 

equipment. 
AL'S RADIO LABORATORIES 

Farmington, Michigan 

$i35° 

Specify VAN Dials and Shunts 
Accept No Other 

Types 1 -2 -3x and 4 for Models 30148.321 
Dials are Silvered and Et shed on Brass 

Supplied by reliable dealers 
Folder ah request 

D. L. VAN LEUVEN 410 E. 15th St. New York. N.Y. 

DEALERS . 

METAL TUBE 
New 1936 "MODERN RADIO" RADIOS models using MG metal tubes 
now available. Rork Bottom Prices. Make real 
money with "MODERN RADIO." Send post- 
card for literature and prices. its the first in 
your community to sell these new models. 

MODERN RADIO AND TELEVISION CO. 
5220 N. Damien Ave. Dept. 10. Chicane, Ill. 

Care -Courtesy and Common Sense 
The pollee safety campaign has obtained gratifying 
results. Accidents have decreased- publbk Interest 
In this campaign has increased daily -all are be- 

ming safety conscious. A strict observance of 
the slogan.- Gare --Courtesy and Common Sense, will 
reduce accidents and make the streets safer. It is 
the duty of all to numerate In this worthy cause. 

'TRAFFIC 'A'" 
Beach Street New York. N. Y. 

Free Radio Catalog 
Send for our free catalog of radio 
pants. 100 larges replete with bar- 
gains for Radio Servicemen. Experi- 
menters. and Engineer.. Buy with 
safety al i 'tesertaw. Prompt Ship - 

rnts- Oua dty Merchandise -De- 
pendable Servire. 
POWERTONE ELEC. CORP. 
221 Fulton St., N.Y.C. 

Correspondence Courses In 

RADIO and £t£CTRICAI £NGIN£ERING 
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LINCOLN ENGINEERING SCHOOL 
REF -II Se. 117M W., Lincoln, Neb. 

FREEPOST CARDS 
to 

advertisements in RA- 
DIO-CRAFT on specially printed post cards. 
just write to the publishers and a supply of 
post cards will be mailed to you immediately. 
These post cards are sent to you absolutely 
FREE. 

One McMurdo Silver 17 -0 crystal autotrans- 
former and shield; 

Six McMurdo Silver shield cans; 
Two McMurdo Silver R.F. chokes, 10 mhy. ; 

Eight McMurdo Silver tube shields; 
One McMurdo Silver A -A -G binding post strip: 
One McMurdo Silver set 12 high -Q sockets with 

8 tube shield bases, (4 -6D6, 1 -6C6, 1-687. 
1 -5Z3, 2 -76, 1 -42, 2 5 -pin blank t 

One McMurdo Silver A.C. cord and plug; 
One McMurdo Silver A.V.C. on -off switch; 
One McMurdo Silver kit of hardware; 
One Sprague wet condenser, 475 V., 16 mf.: 
One Sprague self -regulating electrolytic con- 

denser, 250 V., 18 mf.: 
One Sprague self- regulating electrolytic con- 

denser, 300 V., 12 mf.: 
Seven Sprague condensers, No. TC15, 

600 V.: 
One Sprague condenser, No. TC5, 'Fa -mf., 

600 V.: 
Seven Sprague condensers, No. TC11, .01-mf.. 

600 V. ; 

One Sprague dry electrolytic condenser, No. 
HC5, 5 mf., 25 V.: 

Five Sprague condensers, No. TC1, .1 -mf., 
600 V.; 

One steel box and display radio -silver polished 
chromium pierced chassis, gang condenser 
shield, four partitions and bottom shield; 

One volume control. type N..5 -meg. ; 

One tone control, 0.1 -meg.; 
One sensitivity control, type G, 10.000 ohms ; 

One jack, (4- spring, single -closed- circuit and 
single -filament- circuit) ; 

One switch, No. 9; 
Three mica fixed condensers, 50 mmf.; 
Five mica fixed condensers. 250 mmf.; 
One mica fixed condenser, .004 -mf.; 
One piezoelectric mounted crystal, 465 kc., type 

Be; 
Four Raytheon type 6D6 tubes; 
One Raytheon type 6C6 tube; 
One Raytheon type 6B7 tube; 
One Raytheon type 76 tube; 
One Raytheon type 41 tube: 
One Raytheon type 42 tube; 
One Raytheon type 5Z3 tube; 
One speaker with 7,000 -ohm transformer, field 

495 ohms, 110 ma., No. GSX, T. 

HOW TO MAKE HIGHER - 
FIDELITY RECORDINGS 

ON ALUMINUM 
(Continued from page 340) 

Figure 1B represents first, the curve of the 
amplifier plus a high- fidelity pickup; second. 
the curve of the amplifier while recording: and 
third. the curve of one of the better types of 
high- fidelity recording cutters. 

While the curve of aluminum records is not 
included, it is lower at 8.000 cycles than 10 
db. or 3.4 lbs. per linear inch. The amount of 
attenuation will vary somewhat in different 
rooms or studios. These rooms may be rough- 
ly placed in three classes. First, the room that 
is very much alive -one that has very little, if 
any, absorption; second, the room that may have 
a few covered chairs. a rug and some draping; 
third, the practically "dead" studio with walls, 
floor and ceiling covered. 

In the first case. good recording will be 
greatly hampered due to the reflection of sound 
from wall to wall, and from floor to ceiling, so 
that the sound waves that act upon the micro- 
phone diaphragm will be distorted out of all 
resemblance to their original shape. 

In the second example of room construction, 
a better recording will result but large objects. 
such as chairs, tables, cabinets and other objects 
that protrude, either from the wall or up from 
the floor, will so break up the sound wave that 
the same note will be impressed upon the mi- 
crophone at a considerable difference in time. 
causing distortion especially of the higher notes, 
so that the recording will be of poor quality. 

The third type of studio exemplifies the trend 
of radio broadcasting stations towards scien- 
tific dampening of their studios, and that of the 
various commercial recording studios towards 
almost complete deadening. This writer's ex- 
periments have definitely pointed towards a 
composite type of studio -one that has some 
deadening at one end, and provision for adjust- 
able sound- reflectors at the other. Of course, the 
microphone. piano, singer, or musical instru- 
ments should be located at the dampened end of 
the studio. 
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2 
BOOKS 
THAT 
TELL YOU 

ABOUT MODERN 

SERVICING 
These two Ghirardi books are so important 

for you that you should not go another day 
without seeing them. 

Ghirardi's MODERN RADIO SERVIC- 
ING. although out only a few months, has 
called forth so much unsolicited praise from 
practical service men that we are conserva- 
tive when we say it is not only the best book 
in this field, but the only practical book that 
covers it thoroughly and gives so much es- 
sential information. You'll find described 
here every kind of testing instrument and 
method -all the latest dope on Cathode -Ray 
Oscilloscopes. etc. The invaluable construc- 
tion data on these instruments will enable 
you to make your shop thoroughly up -to -date. 
Everything connected with servicing is here 
-alignment of receivers. elimination of noise 
and interference, auto radio, etc., etc. -even 
to a long chapter on how to sell and adver- 
tise your service. 

Ghirardi and Freed's RADIO FIELD SERVICE 
DATA AND ANSWER BOOK is the Supplement to 
MODERN RADIO SERVICING to take with you out 
on your servicing jobs. It has tabulated data of all 
kinds arranged for immediate reference -trouble symp- 
toms and remedies for over 750 receivers. a complete 
table of i.f.'s for all superhets (2.790 in sii t) and 25 
other useful tables and charts. It also contains the 
answers to the numerical problems appearing in 
MODERN RADIO SERVICING. 

You need these two books right now. The day you 
get them you'll be able to do your radio work quicker 
and better -and to do many service jobs you never 
could before. They'll put hundreds of new ideas into 
your head and new money into your pocket! Get your 
copies now. 

INTROducTORY Coribir Jion offs 
4r NDOERN RA010-QC soplo Fittoy T SERVICING ANDwá SERVICE DATAI 

ONLY IF PURCHASED TOGETHER 

,Mail This Today 
RADIO Be TECHNICAL PUBLISHING CO. 
45 Astor Place, New York. Dept. RC -I2 
O Pli se0 send your Combination Offer. $5. enclosed 

O )'lease send free literature on the books described 
in RADIO-CRAFT. 

Naine 

Address 

Occupation .... 

* * ** * * * * * * * * * 
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TRY THIS NEW 
SPEAKER ASSEMBLY 
FIND out for ® 5 DAYS 
yourself about 
tremendously 
increased 
measure of 
performance, 
adaptability 
and good ap- 
pearance em- 
bodied in this 
amazing new 
outfit for evary in- 
door requirement. All- aluminum 
baffle housing, adjustable wall 
mounting bracket, improved speaker 
efficiency with feed -back practically 
eliminated. Like all Toledo equipment 
it is dependable first, last and all the 
time. Write for catalog, prices and data 
on the laboratory-built TOLEDO line. 
Learn about our liberal free 5 -day trial. 

OTHER TOLEDO PRODUCTS 
Portable Sound Systems Electro- 
Dynamic Units Carbon Micro- 

phones Amplifiers 4, 5 and 
6 Ft. All Aluminum Natural - 

tone Trumpets Field 
Exciters Air Column 

Horns Low and 
High Frequency 
Units For Wide 

L W Range Theatre Use 

TOLEDO SOUND EQUIPMENT LABORATORIES 
Formerly Bud Speaker Co. 

1155 JACKSON STREET TOLEDO, OHIO, U. S. A. 

FREE 

MEN WANTED -SELL RADIOS 
SPARE TIME -BIG PROFITS 

1:C1 1 h,ce r:nlios eo lit-icrly through 
trained radio service men. Not the type of trite cut- 
ting ratting widely advertised and sold In stores but 

radios of a quality which only radio men can 
appreciate. 

I need more men in nay organization . . men who 
actually know rulio value: because no other type of 
man can sell my quality of radio. Give me your spare 
time evenings, and f'll slime you radios in hit h will 
sell by very simple demonstration. 

I prefer one man in each community ... operating 
on an exclusive lasts. My literature shows no prices 

I feel that you. and you alone. should set your 
retell prices. I do not send wholesale price: ,IImi to 
customers . 4Io not sell through the average re- 
tall store. I endeavor to sell my radios exclusively 
through radio service men. 

AO far as 1 know, I'm the only one selling In this 
manner. I hare never sold In any other way since the 
day I started May 1. 1921. Telay nearly 8000 
radio srrvlre men handle my radio ... many of these 
men have been with nie steadily for ten years and 
mare. 

I make no Junk . . I make no attempt to build 
the lowest priced radio hot I tau give you quality 
which you can stand behind and . . . keep the confi- 
dence of your customers. I intake snplete line of a 
electric. battery and auto radios from live to sixteen 
tubes. 

1 know the radio service man's problem. There is 
real y to he made in selling radio It . . . you 
vet lined up right but It will never be with the regu- 

1 r advertised lines on uhiclt stores are continually 
slashing prices . . just when you least expect It. 
My pr-es are never cut. 

Send for illustrated literature and wholemie price 
list. prove to me you are n radio service man. You'll 
find my literature very Interest hug write today. 

J. MATHESON BELL. INC. 
308 W. Randolph St.. Dept. "E ", Chicago 

SERVICEMEN 
NO LONGER NEED 

YOU PEAK RECEIV- 
ERS BY EAR 

NEON OUTPUT 
INDICATOR 

Connects direct to voice 
oil. Complete with test 

leads and instructions. 
Circular on request. 
LIST PRICE S6.50a NET 

GLOBE MFG. 3 
Box 4561- Phila.Pa. 

R ADIO - C 

SERVICING THEATRE SOUND 
SYSTEMS 

(Continued from page 342) 

in distinctness. A variation greater than 0.1- 
per cent will be noticeable in the overall fre- 
quency response. 

Incorrect speed may be attributed to incor- 
rect line voltage on the motor. defective motor 
speed controls, worn pulleys. slipping belts or 
loose chain drives. These troubles may be eas- 
ily located with the aid of the operator. 

THE OPTICAL SYSTEM 

The optical system (Fig. 38) in the sound 
head (consisting of the exciter lamp, optical 
barrel and photo -cell) requires the same careful 
attention and delicate adjustments as one would 
give to the finest watch, in order to obtain the 
full frequency response with a minimum of dis- 
tort ion. 

The exciter lamps should be operated at ex- 
actly the rated current and voltage so that the 
scanning beam will be full- bodied. 

In focusing the exciter lamp (11g. I. I. place 
a white card in front of the photo -cell. and 
after having removed the film from the mechan- 
ism. inspect the sound aperture for dirt; and 
the lens in the optical barrel and the exciter 
bulb for fingerprints or cloudiness. Lamps 
with blackened glass or sagging filaments should 
be replaced before attempting any adjustments. 
The life rating on exciter lamps is 100 hours. 

Some machines are not constructed for back 
and forward adjustment of the exciter lamp 
bracket, but when they are. run the assembly 
forward until the filament image shows on the 
white card, then move it back until the image 
just disappears. leaving a pure white light. 
If the light on the card is tinged with blue or 
,yellow across the top or bottom. adjust the 
assembly up or down until the coloring disap- 
pears, leaving a white light. Horizontal ad- 
justment will eliminate the side shadows. 

Manufacturers have recently introduced port- 
able sound equipment which uses a simple os- 
cillator circuit for the exciter lamp supply 
(Fig. 3A). A type 45 tube generates an R.F. 
current on the order of 15 kc. The R.F. volt- 
age variations are then above the audible range. 
This system avoids the necessity of rectifica- 
tion and batteries. If the lamp fails to light, 
or after a period of operation goes out. open 
or shorted condensers, coils and detective re- 
sistors in the oscillator circuit will cause trouble, 
as will a defective rectifier or oscillator tube. 

The optical barrel (Fig. 3B) consists of a 
tube with a condenser lens system in the end 
to the exciter lamp and an objective lens sys- 
tem in the opposite end. Between the two is 
the aperture, or slit for making the scanning 
beam. The condenser lens system collects the 
light rays from the exciter lamp and pro- 
jects them in concentrated form onto the aper- 
ture so that the light entirely covers the slit. 
This is accomplished by having the condenser 
tens focal point just past the aperture. The 
sharp edges of the aperture cut off the beam 
of light a few ten -thousandths of an inch 
larger than the beans that impinges upon the 
sound gate. After the light passes through 
the aperture, it is reduced by the objective 
lens system, so that at the focal point (the 
sound gate surface) the scanning beam is .001 - 
in. thick, vertically. The sound gate is .0R -in. 
wide, slightly smaller than the film sound 
track which is .1 -in -wide, allowing. .01 -in. for 
lateral clearance on each side of the track. 

The ideal way to align the optical barrel is 
to use frequency film (Fig. 2B) and a micro- 
ammeter in the photo-cell circuit, "tuning out" 
the light until the cell draws a minimum of 
current (Fig. 6). The frequency at which 

Fig. 4. Focusing the exciter lamp. 
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most optical systems are aligned is 9,000 cycles 
per second. If the service engineer uses a 
white card instead of the microammeter he 
should proceed as follows: after properly thread- 
ing the test film into the sound head. slowly 
rotate the flywheel by hand until one line of 
the frequency film is exactly centered in the 
spot of light on the white card. Then move 
the barrel in or out until the existing light is 
obliterated. being sure of course, that the 
scanning beam is perfectly horizontal on the 
sound grate. 

Pulling the frequency film slowly through 
the sound head will also show incorrect align- 
ment. If the shadows of the frequency lines 
move downward, the optical barrel is too far 
away from the film. If the shadows move up- 
ward, the barrel is too close to the film. 

Although it is not considered ethical, an 
emergency adjustment of the optical barrel 
may be made while the machine is running. 
providing the sound head is so constructed that 
the sound gate may be seen. Cigarette smoke 
blown into the path of the light beam will 
show up the point of focus (Fig. 6). and by 
moving the barrel in or out until the focal 
point seems to blend into the edge of the film. 
a fair adjustment may be reached. Be sure that 
while this adjustment is being made the scan- 
ning beam remains perfectly horizontal on the 
film. 

Check to see that all adjusting and locking 
screws are tight. and that the optical barrel 
does not slip in the holder. Inspect connec- 
tions to the PE. cell for good electrical and 
mechanical contact. as well as the prongs on 
the cell base for oil or corrosion. 

With the aid of a dental mirror (placed in 
back of the sound gate) guide -roller adjust- 
ments may be made when the machine is not 
running, but when running the sound track 
can he centered by "tuning out" the frame line 
or sprocket hole noise. The frequency test film 
also has a "buzz track" on it for guide- roller 
alignment. This consists of two tracks. one 
400 cycles and the other 1.100 cycles, and when 
the rollers are properly aligned, neither one will 
produce sound. 

A flutter in the sound may be traced to a 
bent sound head drive shaft. Although it may 
not be noticeable to the eye. the shaft may be 
out enough to cause an alternate pull and sag 
on the film at each revolution, causing the 
above -mentioned flutter. Frying -like noise 
traced to the sound head may be caused by de- 
fective photo-cells, corroded joints. arcing fila- 
ments in the exciter lamps and poor grounds, 
particularly in the PE. cell cable. Some systems 
use an exciter lamp current rheostat in the 
sound head. Pitted contacts on the rotating 
arm, or worn resistance strips will cause a 
flickering or intermittent light source. 

Incorrectly adjusted tension shoes will cause 
the film to buckle and weave: however, in most 
cases, this and other mechanism adjustments 
will be made by the operator. For perfect 
synchronization with the picture, the scanning 
line should be 141/2 ins. (measured on the film) 
below the picture aperture. 
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Fig. 5, above. "Tuning" the light. 

Fig. 6. below. Cigarette smoke is an aid. 
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HOW TO MAKE A SIMPLE 
COIL WINDER 

(Continued from page 341) 

of the feed bar to the shaft. The end of the 
feed -drive shaft is drilled and tapped to re- 
ceive a common switch point. The soft brass 
head of the switch point is filed to a wedge 
shape. To attach the feed bar to this shaft, 
a common % -in. hexagon nut is drilled % -in.. 
to snugly fit over the shaft. Holes are drilled 
and tapped in two sides of the nut for the 
double purpose of making it tight on the shaft 
and to attach the feed bar. The feed bar is 
made of a strip of ', -in. bakelite, and a piece 
of an old jack frame is used to connect the 
bakelite to the shaft. The outer end of the 
bakelite is slotted with a slanting cut the bot- 
tom of which comes directly over the center 
of the coil. 

Another bearing similar to the others is 
needed for the feed -drive shaft to slide back 
and forth through, and the same care should 
be exercised in making it. To complete this 
portion of the assembly we need only a means 
for holding the shaft against the cam, and this 
is done with the two springs. These springs 
are attached to the shaft with another % -in. 
nut drilled out, and drilled and tapped for set 
screws through opposite sides. The ends of 
these set screws are used as hooks to hold the 
ends of the springs, and the position of the nut 
on the shaft governs the spring tension. This 
tension should be just tight enough to hold 
the end of the shaft against the cam during 
the entire revolution but no tighter than necea- 
sary. The springs have another function, that 
of holding the shaft so as to prevent turning. 
The other ends of the springs are attached to 
the wooden block with small screw -eyes. 

Most any arrangement may be used to pro- 
vide a bobbin for the coil to wind on. In 
this winder, a piece of bakelite tubing was at 
hand that had an inside diameter of slightly 
less than ?:. -in. This was reamed out until it 
fitted snugly over the shaft. Nothing further 
was needed but if some other idea is used the 
only point which needs attention is that the 
bobbin must not wobble as it revolves. It may 
be found necessary to use an extra bracket to 
support and steady this shaft, depending on 
the excellence of the main bearing. 

The spindle which holds the spool of wire 
used for our coils should be so constructed as 
to allow the wire to unwind smoothly and 
evenly. Some adjustable means for varying 
the tension on the wire as it is fed should be 
constructed and used. Springs were tried with 
partial success and the final design makes use 
of a piece of soft felt placed against the spool. 

THE REVOLUTION COUNTER 

Until now no mention has been made of the 
very necessary revolution counter. So many 
home -made counters have been described in 
the various magazines that no details will be 
given here. The writer happened to have a 
small Veeder counter in the junk box and so 
it was pressed into service. 

The job is not quite done even after the 
winder is complete, as some practice in wind- 
ing seems quite necessary. We have tried to 
cut this practice down for you by stressing the 
points most directly related to success in wind- 
ing good coils. 

In winding. try to wind with an even, smooth 
speed and do not stop in the middle of a coil 
as you will find it almost impossible to get 
started again without having the coil collapse. 
This suggests the use of idlers to operate against 
each side of the coil and possibly it might be 
done but our results were far from satisfying, 
so the idea was dropped. Different sizes of 
wire will require a change in the adjustment 
of the wire tension. 

It might be well to suggest a method of 
holding the coil together while taking it off the 
bobbin and, before the coil dope dries, to cement 
the turns in place. A piece of coarse thread 
may be laid along the bobbin and the coil 
wound over this. However, in using thread. 
when we attempt to tie our coil, the thread 
tends to cut into the coil and pull the turns 
out of place. A better plan is to use a small 
strip of adhesive tape, bringing the ends up 
over the coil when it is completed. We find 
that the completed coils slip off of the bakelite 
bobbin easily, leaving the bobbin in place on 
the shaft. 
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- STENTORIAN 
SOUND AMPLIFIER NUCLEUS 

mruzfileit. -build your Amplifiers 
the STENTORIAN way -for the finest re- 
sults at the lowest cost -Power Supply 
Units are the nucleus -the very backbone 
of Sound Amplifiers! 
You'll find that STENTORIAN way Sound 
Amplifiers give strong, clear, brilliant vol- 
ume for auditoriums, ballrooms, conven- 
tion halls, lodge halls. political rallies, banquet programs, night clubs, taverns, office and factory call systems, depot train call systems, truck and auto advertising, athletic fields, race track announcements, concession barkers and the like. 
The STENTORIAN NUCLEUS includes perfectly matched power transformer, chokes, audios, and outputs, plus an attractive black wrinkle -finished chassis equipped with lettered output and input terminal strips and marked tube sockets -for 6. 10. 15, and 30 watt Amplifiers. Class A and AR amplification. 2.5 and 6.3 volt tubes. Nuclei for two additional 6 and 15 watt Amplifiers -using the new All Metal tubes; for crystal or condenser mike Pre -amplifiers; and for small Class B Battery Amplifier. 
Don't delay -send now for full details t 
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15 Watt 
Amplifier 

L,L_ _/ fully illustrated bulletin os the TN^''pL(/fEJI STENTORIAN Sound Amplifier Nucleus and name of our nearest distributor. 
THE "STENTORIAN" WAY GENERAL TRANSFORMER CORPORATION IS THE MOST ECONOM- 
ICAL WAY FOR QUALITY 504 South Throop Street Chicago, Illinois 

SOUND AMPLIFIERS. Manufacturers of Replacement Units 

... America's Original Radio Engineering School 

Offers for the First Time A New Home -Study 

Course in 5 
ENGINEERING 

This course was personally prepared by Mr. E. H. Riet:ke 
and the faculty of CREI . NOT to bring new service- 
men into the already crowded field, but to improve the status of the professional serviceman. This course is prac- tical right from the first lesson . it starts where other 
Service Courses end. The Serviceman today must have a 
keener knowledge of fundamentals to keep in pace with the 
many ne 

w 
improvements in radio- that's where this course will pay dividends to you. 

The Finest Home -Study Course for 
Servicemen -at a Price You Can Afford 
C RE I is recognized as the finest radio school in the coun- try and we believe this to be the finest Service course. It is 
not for beginners -it is to help men who are already Serv- 
icemen but who are ambitious to be Service engineers. The 
price is right. and special terms are available on request. 

and Public Address 

CAPITOL RADIO ENGINEER NG INSTITUTE 
14th and Park Rd. Dept. RC -12 Washington, D. C. 

EILEN SW5 RECEIVER 
A powerful, sensi- 
tive, anti efficient 
8w receiver that 
WILL produce the 
RESULTS. l'se: 
SDK - OFT - I2A1 
tube, as aper lull. 
Itt, amplifier, screen 
grid regenerat ice 
detector. triode 
amplifier. lamer 
pentode audio amp 
Iffier, rectifier and 
complete built - In 
power supply. OP- 

1I0 \' house Iightlrg current. - erates entirely Rom 
- 

Beautiful, large. Illuminated airplane type vernier dial- 
tremendous volume -smooth regeneration control-BAN D SPREAD TUNING -beautiful. heavy. black shrivel fin- 
ished metal chassis and cabinet and RESULTS that make 
this an outstanding value which the beginner as well as 
the experienced SW tan cannot afford to miss. SOLD ON 
MONEY BACK GUARANTEE. 
KIT of parts. inAodina coil. for 10.300 meters. simple inetruc - I diarnm. $0.95 Ii.:undol cosmos nn....01.Se Ar,roru marched lobo.. 2.45 Broadens. roils 1.25 SPECIAL: Comptel. KIT. a biaet. tubs a BC coil 11.30 L,h,.r for airier. A rook.. rn;dy to nse. rotes 1.50 11.4nerie speaker. earn ..1.15 
se has, aipme,ao. Deseae on COD orders. Send for ¡SEE eatoteew. 

EILEN RADIO LABORATORIES 
Dept. RC12 136 Liberty St. New York, N.Y. 

Please Say That You Saw It in RADIO -CRAFT 

,f 
Quality condensers <./* 
of every type and f 
description for every 
requirement. 

Electrolytics: Man- Paper condensers: factured by the Dykanol oil imprea- high formation oared and filled in process -and triply hermetically sealed sealed. steel containers. 
Mica Condensers: Standard 0 since 1910 these condensers 
Incorporate the latest designs \''.0 In condenser construction. 

G. _sQ 

CORNELL-DUBILIER 
CORPORATION 

4347 BRONX BOULEVARD 
NEW YORK 
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FREE 
VALUABLE NEW CATALOG 

Filled With The Latest 

RADIO PARTS 

AMATEUR SUPPLIES 

P.A. EQUIPMENT 

Just Off The Press! 
Send for YOUR Copy TODAY 

NEW DEVELOPMENTS! 
NEW APPARATUS! 
NEW LOW PRICES! 

Every Radio Man Will Need New Equip- 
ment for Servicing The NEW METAL TUBES. 
You'll Find It in This New Catalog. 

Famous Testing Equipment 
SOLD ON EASY TERMS 

The Latest Triplett- Readrite- Supreme 
-R.C.A. Clough Brengle and Triumph 
are All Included. 

Write for Catalog 653 RC 
SEARS, ROEBUCK and CO., Chicago 

IT'S DIFFERENT 
IT'S BETTER 

. a . A Short and Long 
Wave Lamp Socket Aerial! 

Ask your Serviceman for free demonstration 
Send for Bulletin 103 with complete Information 

I:Co1VTI1YP.XTI[L CARBON Ineg 
13914 beala Ava., CNVaYnd, 

OToronto. Ontario 

t .v/Itvet A r/I A. It l'/c.r' ^+1 

American Junior 
- -- Red Cross 

...J +:.c ..s'l3k 

Canadian Factory 
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ANNOUNCING THE WINNERS 
IN RADIO -CRAFT'S "IDEAL 

RADIO SERVICE SHOP" 
CONTEST! 

(Continued front paye 345) 

PRIZE -WINNING LETTERS 

Available space permits printing only the fol- 
lowing two prize -winning letters. However, it 
is probable that some interesting articles will 
appear shortly in Radio -Craft. based on a 
resume' of the remainder. 

1ST PRIZE 
Contest Director: 

Well, here's the "Dream Shop" and it's been 
fun doping it out. Not so much of a "Dream 
Shop," either as I have been fortunate enough 
to have available most of the equipment des- 
cribed here. 

Realizing the "short comings" of some of the 
equipment I have used, I have pensively elabo- 
rated upon it to make it meet the requirements 
of this Utopian service laboratory. 

The oscilloscope- oscillator- frequency modulator 
combination, for instance: how many of us, 
after going through all the trouble of visually 
aligning a receiver, have then found the inter- 
mediates so far from their specified frequency 
that it was impossible to make the oscillator tun- 
ing correspond to the set's dial marking? Why 
doesn't some one put out an oscillator calibrated 
for use with a frequency modulator? Or why not 
build the two in one unit? Or does some one? 

How many of us have "popped" two or three 
electrolytics in an auto -"B" supply before 
tumbling to the fact that auto -"B" vibrators 
can produce some enormous voltage peaks? Or 
wondered if we really had A.V.C. voltage? A 
really flexible vacuum -tube voltmeter would be 
heaven's gift to the harassed Service Man. 

It will be noted that I have included a library 
in my "Dream Shop." A good service library. 
containing carefully compiled service data and 
really good text books is, in my opinion, just as 
important a part of the equipment of the mod- 
ern service laboratory as are the ohmmeter and 
voltmeter. 

Following is the list of equipment. none of it 
fancy. but all of it essential to those of us who 
would achieve "Utopia" of radio service. 
I Analyzer 

A. Portable and self- contained. 
B. Selector -portion requirements: 

1. Rotary switch, free- reference -point type. 
2. Point -to -point voltage analysis. 
3. Point -to -point resistance analysis. 
4. Point -to -point circuit insert. 
5. Current drawn by any element. 
6. Circuit insert in series with any element, 

C. Meter requirements: 
1. D.C. volts, all ranges 0 -10 to 0- 1,000. 
2. D.C. amps., all ranges 0 -1.0 ma. to 0 -1.0A. 
3. Ohmmeter, all ranges 1.0 ohm to 10 meas. 
4. A.C. volts, all ranges 0 -5 to 0- 1,500. 
5. All ranges brought out to external ter - 

minaL-o. 
6. Legible scales (not necessarily confined to 

one or two meters). 
H Tube Tester 

A. English -reading type. 
B. Hot -cathode short test. 
C. Test all types. 
D. Simple operation. 

III Test Panel (for test bench) 
A. D.C. voltmeter, all ranges 0 -10 to 0- 1,000. 
B. A.C. voltmeter, all ranges 0 -5 to 0- 2,000. 
C. Wattmeter, dual -range, large scale, 0 -150 

to 0 -300. 
D. Capacity meter ranges 0 -0.5 an,l 0 -10 mf. 
E. Electrolytic condenser test. 
F. Neon condenser -leakage test. 

IV Cathode -ray Oscilloscope 
A. 5 -in. tube. 
B. Frequency modulator and oscillator in one 

unit. 
C. A.F., pure R.F., and modulated R.F. os- 

cillator signal. 
D. Calibrated attenuator on oscillator. 

V Oscillator 
A. All -wave. Fundamentals. 
B. A.F., pure R.F'. and modulated R.F. signals. 
C. Variable A.F. with calibrated output 

and delivering a sine with no humps. 
D. Directly -calibrated dial. 
E. Self- contained power supply. 
F. Built -in output meter with suitable ranges. 

VI Condenser Decade Unit 

Please Say That You Saw It in RADIO -CRAFT 

A. Ranges 100 mmf. to 10 mf. 
B. Positive -contact switches and terminals. 

VII Resistor Decade Unit 
A. Range 1.0 ohm to 10 mega. 
13. Positive contact switches and terminals. 

VIII Grid -dip Meter 
A. Directly -calibrated dial. 
B. Range 100 to 1,500 kc. 
C. Set of calibrated inductances for low -value 

condenser measurements. 
IX Vacuum -tube Voltmeter 

A. Self-contained A.C. power supply. 
li. Ranges 0 -5 to 0 -1,000 V., peak and R.M.S. 

X Library 
A. Complete set of service manuals (such as 

Gernsback's or Rider's). 
B. File of manufacturers' service notes. 
C. File of radio trade and technical magazines. 
D. Manufacturers' tube manual (such as the 

RCA Radiotron Handbook). 
E. Several good text books by such authors as 

Ghirardi and Freed, Duncan and Drew. 
Morecroft. Terman, Van der BO and 
others. 

With an array of equipment such as this, what 
more could a Service Man's little heart desire? 
I Maybe more customers. eh ?) 

E. E. Sayre. 
.78 Union Ave.. 

Maplewood, N..7.. 
Lino. 14, 1915) :. 

2ND PRIZE 
Contest Director: 

My Ideal Service Shop would be arranged in 
three sections. 

First Section. -The first section would have 
tube- checking apparatus and a ready supply of 
tubes, the checker being of the Englioh- reading 
type, capable of making both quality and short - 
leakage tests. 

Racks for displaying the parts used in midget 
and quality sets, as well as advertising material 
would be conveniently located. A shielded booth 
with glass windows containing line -up apparatus 
would be located where the customer could see 
his set adjusted by precision apparatus. This 
equipment would include: 
(I) Accurate R.F. -I.F. oscillator, from 50, to 

60,000 kc., and having a frequency wobbler 
for use with a cathode -ray oscilloscope. 

(2) A.F. oscillator for modulating above, from 
15. to 20,000 cycles. 

(3) Calibrated vacuum -tube microvoltmeter. 
(4) Cathode -ray oscilloscope, with horizontal and 

vertical amplifiers, and linear sweep cir- 
cuit. 

(5) Necessary alignment tools. 
Second Section. -The service department of 

the second section would include the service 
bench and test panel. The test panel would 
have, built -in: 
(1) All -wave, grid -dip oscillator. 
(2) Vacuum -tube voltmeter. 
(3) Meters and switching arrangements for the 

following ranges: 
E.M.F. (A.C. and D.C.. at 10.000- ohms -per- 

volt) - 0 -0.1- 1.0-10-50- 100 -250 -500- 1,000- 
2.500 -5.000- 10,000 V. 

Current (D.C.) -0 -1.0 -100 microamps.: 0 -1.0- 
10-50- 100 -250 -500 ma.; and, 0- 1.0- 10 -25 -50 
A. 

Current (A.C.) -0 -100 microamps; 0- 100 -500 
ma.; and, 0- 1.0 -5 -10 A. 

Resistance - 0 -10- 100 -500 -5,000- 50,000 ohms: 
and, 0- 0.5- 1.0 -10 -50 -100 megs. 

Impedance -0- 500 -1,000- 10,000 ohms; and, 0.1- 
1.0-10 mess. 

Capacity -1- 100 -1,000 mmf.:.00I- 0.1- mf. :.05 -5 
mf.; .25 -25 mf. and 1.0 -100 mf. 

Inductance- 0.1 -10 -500 mhy.; and 0- 10 -500- 
10,000 hy. 

Decibels- -10 -420 db.; +15 -+45 db.; 
+40 -+70 db.; and, 470 -+100 db. 

Watts (at about 1,000 cycles) -0 -10- 100 -1,000 
W. 

(4) Condenser tester (to test leakage, shorts and 
opens). 

(5) Wheatstone bridge. 
16) Tube tester. 
(7) Free- reference -point analyzer and cables. 
(R) Speaker. and matching circuits. 
(9) Parts -substitution unit. 

The bench would include: 
(I) A.C.-to-D.C. rotary converter. 
(2) Compressed -air blower. 
(3) Necessary tools. 
(4) Service manuals. 
(5) Case records. 
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BIG 1936 WHOLESALE 

CATALOG 

FREE 
tut_ -Itadi. F:l,rtri, al 
and It frig.ratiou 
Equipment at lowest 
prices. a catalog of 
great value to every 
dealer. service man 
and amateur. Com- 
plete sets. parts. ama- 
teur and commercial 
apparatus. Write to. 
d.q . 

BURSTEIN -APPLEBEE CO. 
1012 -14 McGee St., Kansas City, Mo. 

Tests the NEW 
METAL TUBES 

$13só 
The n e w Tefft 
Tube Checker ac- 
curately tests over 
one hundred and 
fifty different tubes 
in addition to the 
new metal tuts.. 
Write for Illus- 
trated ci renlars. 

THE TEFFT RADIO COMPANY 
PLYMOUTH, MICH. 

BUILD IT YOURSELF 
You can build this 
Trailer with ordinary 
tools easily from our 
step-by-step constructional 
sheets and large sized blueprints. 
Finest designed Trailer in existence. glee. 4. Toilet. Bho.er. Eiee- 

SaLight. 
co-. 

ve 75% of the ,.t by building it yourself. Hod 254 for plans 
.beet. illustration. and details. 
THE PLAN SHOP, 910 Palmolive 611k. cakes*. Ili. 

QUALITY RADIO SUPPLIES 
1936 Catalog featuring hundreds of new items 
x- mitter, reserver and transceiver paris -lele- 
vision and short wave equipment, apparatus 
and items of interest to all radio enthusiasts. 
Send 10c in stamps or coins to cover coat of 
handling and mailing. 
INSULINE CORP. OF AMERICA 

iá Park Place New Teak, N.Y. 

SAFETY CAMPAIGN 
ATTENTION 

Do you know that CARE, COURTESY and 
COMMON SENSE mark the character 

of a careful driver 
It Prevents Accidents and Saves Lives 

POLICE DEPARTMENT CITY OF NEW YORK 
LEWIS J. VALENTINE 
Police Commissioner 4th PRECINCT 

DNdti° fit? ' S. O. S. 

ti 
o CINEMAPHONE 
C Talking Picture Ser LOW., Equipment 

P.-free! may also be Ideally 
Free Literature! used for Public Address 

S. O. S. CORP. 1600 B'way., N. Y. C. 

(6) Rack for turning and handling heavy 
chassis. 

A supply of parts would be kept on handy 
shelves, and attention paid to proper illumina- 
tion. 

The office would have complete files of service 
records; necessary textbook,.; and customary 
office, and bookkeeping essentials. 

Third Section. -The third section would park 
several cars, and would have necessary equip- 
ment for installing and testing (preliminary) 
auto -radio sets, and would include a vibrator - 
"B" tester. 

Portable equipment would consist of a com- 
plete analyzer, and necessary tools. 

The truck would carry a P.A. system. 
Theodore R. Sayre, 
1136 Woodruff Ave., 
Hillside, N.J. 
(Aug. 6, 1935) 

Special attention must be called to a number 
of technicians whose letters were of exceptional 
merit, as follows: 

HONORABLE MENTION 
Henry Bal, Box 3, Roseville P.O., Newark, N.J. 
Harvey H. Schock, Reading, Pa. 
Lewis E. Rapp, Hammond, Ind. 
John Reuter, Aurora, Ill. 
Richard Davis, Ramsey, Ind. 
R. E. Callicotte, Laramie, Wyo. 
Edward T. Forth, Wellington, New Zealand. 
Wm. J. Kelly, Chicago, Ill. 
G. Desgouttes, Nice. France. 
Dr. Antonio Milone, Catania. Italy. 
Warren J. Dougherty. Kincaid. Kan. 
Wm. J. Haavisto, Ilwaco, Wash. 
Harlan Hodge, Ashland, Ky. 
Jack W. Lee, Outman, Ariz. 
B. H. Swaney, Erie, Pa. 
Armando Patriarca, Rosario. Rep. Argentina. 

So. America. 
Frank L. Dodd, Lewisburg. Pa. 
Glenn E. Warren, North Hollywood, Calif. 
Kermit R. Kruger, Hartford, Conn. 
W. Pickering, Vancouver, British Columbia. 
In conclusion. Radio -Craft extends a special 

vote of thanks to Director Jack Grand ; to the 
Judges who so freely and cheerfully devoted 
many valuable hours in careful consideration 
of every single entry in this contest; to the pub- 
lications which so kindly gave space to mention 
of this contest ; and, to the manufacturers whose 
gratuitous donations of valuable service instru- 
ments made this contest so successful. 

THE LATEST RADIO EQUIP- 
MENT 

(Continued from page 351) 

V.C., shadow tuning. and many other ad- 
vanced features. Dial is of the full- vision 
airplane type, with dual -ratio control. The 
metal tubes used are: 2 -6K7s, 1 -6A8, 2- 
6H6a, 1 -6C5, 1 -6F6, and 1 -5Z4. 

A.C.-D.C. NOISE FILTER 
(872) 

HIS device is not to be connected to a 

1 radio set but is designed to work at the 
point of noise regeneration, such as at a mo- 
tor or other electrical device. Only a few 
sizes of the apparatus are needed for all appli- 
cations, the only difference in the models be- 
ing in the current -carrying capacity. May be 
used on 6 to 200 V., A.C.-D.C. There are no 
variable controls. 

DEAL DIRECT: Ferrer? Prie- 
nieny model. to ...lest from: 

ÁC -pt'. All -.ova. Farm. Car 
and 

n 
e. metal Tube 

5,Io 
else 

p.nard 
name 

NEW 24- 
Page 1936 P Catalog in 
rnlnr.FREE. Cetdeteile of 
30 -DAY TRIAL. lan and 
Agent-hear propoatine. 

5790 Grand 
Radio Co. 

ettrroit, Mich. 

Loft, new set. (871) Be- 
Fr 

. 

low, noise filter. (872) 

If you are interested in servicing electric 
refrigerators. write today for complete de- 
tails about the Second Volume to the OFFI- 
CIAL REFRIGERATION SERVICE MAN- 
UAL. Address. GERNSBACK PUBLICA- 
TIONS, Inc.. Dept. RC, 99 HUDSON ST., 
NEW YORK, N. Y. 

v 
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"Your Book Makes 
The Tough Jobs 

Easy!" 

FREE! 

Send for Your 
Copy Today 

SERVICE MEN everywhere praise Syl- 
vania's new book, Service Hints . . . 

Send for your FREE copy today . . . 

Sylvania s book, Service Hints, contains a 
world of practical servicing tips compiled 
by hundreds of successful service men from 
all over the country. It gives you the sim- 
ple solutions to everyday service probler..i 
with special attention given to the hard -to- 
crack jobs. You will know that you a:: 
getting first -hand information because it h..; 
been gathered through actual experiences. 
These valuable tips may save you hours of 
trouble- shooting on some tough problem. 

Don't wait! Send for your copy of this 
valuable book today. Get the inside dope 
on receiver troubles. Iron out your prob- 
lems. Put yourself in a position for more 
and better service jobs with bigger profits. 
There's no charge at all. Just fill out the 
coupon below, today, and you will receive 
your copy of Service Hints, Volume 2, in a 
few days. 

Hygrade Sylvania Corporation. Makers of 
Sylvania Radio Tubes and Hygrade Lamps. 
Factories at Emporium, Pa., Salem, Mass. 
and St. Mary's, Pa. 

ii) grade Sylvania Corp.. 1935 

SYLVANIA 
r 

THE SET- TESTED RADIO TUBE 

Hygrade Sylvania Corporation 
Emporium, Pa. RC -12 

Please send me free, without obligation. 'Volume 2 

of Sylvania's "Service Hints." 
Experimenter O Amateur O Call 
Serviceman O Employed by dealer O 

Independent O 

limber Service Organization 

NAME 

ADDRESS 

CITY STATE 

NAME OF JOBBER 

ADDRESS 
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nn MAKE REAL %, 

PHOTO RELAYS. 
31ysteriouf, .ß-4'u' ' 

ELECTRIC EYE 

P/:o/o-cel! 
Magically controls mechanical de- 
vices, alarms, locks, switches, etc., 
opens NEW FIELD for invention 
and research. Low cost commercial 
type for experimenters now only 
$3.00 postpaid. 

We include full instructions how to 
make many strange devices mys- 
teriously actuated by light rays. 
Experiment at home! Startling re- 
sults. Scientific interesting. Fun! 
Order today (Send Money Order). 
Or write for circular A. 

ELECTRIC 
CONTINENTAL COMPANY 
ST. CHARLES, ILLINOIS 

EVERYDAY SCIENCE 
AND MECHANICS is 
the finest scientific-- 
technical-mechanical construc- 
tional magazine in the field. Up- 
to- the -minute with news flashes 
of scientific events. Dozens of 
constructional articles and many 
popular experiments. Ideas from 
which you can make things to 
sell, A HOST OF INTERESTING 

SUBJECTS COVERED: 
Woolworki ng - l 'hato- 
gra phy- SInglc -Pat- 
ents and Inventions - 
Book Itevlcsys-Metol- 
working -- Chemistry 
-- F.ngtneerine - Mi- 

le slier! . n t 
-- Iioiis, lr l!I I elps -Astronomy 
- -Prize r.mi.sts- 
u nil other -.thJects. 

OVER 150 
ILLUSTRA- 

TIONS 
10c 
the cop 

Get Your Copy Today! 
On All Newsstands 

We Carry in Stock Over 
25,000 RADIO BARGAINS 

ia u.0 °ti ..f -ouu :..IL ì b.ii. 
Incin,h, Sbort -Wave :mit All-Wnvr ' Iteruiv- 
ors. kits, Buttery Sets for fame unit port 
able use. t'nst rumors ports- Itephtcenant 
Parts. Teo Equipment. Amplifiers. Timers 

-all at Invest prises. Standard linos such 
Hs Itendri te. 'Triplett. It('A, l'hordnrsou. 
Ipnyon. Il:o innouluntl. etc.. offered ut regu- 
lar I 'seder's and Service \I'ns disonuuts. 
All epilptn.ut fully ih- serii..l nuit enveoi- 
enlly list..I. All ;...d, -..I l with i 

' 

Lark 
guarantee: Free! Write, now, for your copy. 

TRY -MO RADIO CO., INC. 
$5 Cortlandt St. New York City 

This is our only address 
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ELECTRONICS AIDS 
"BEHAVIORISM" TESTS 

( Contiaued from page 343) 
that passes through the animal's body is suffi- 
cient to actuate the grid of a vacuum -tube 
amplifier. the resulting plate current operates a 
magnet, located directly beneath the typewriter, 
which pulls down the appropriate key and types 
an identifying letter on a ticker tape feeding 
slowly through the machine. The electrical ap- 
paratus consists of 6 vacuum tubes. 5 of which 
are hooked up as shown in Fig. 1 to operate 
a certain typewriter key when the rat makes 
contact with the metal plates in the maze. The 
sixth tube controls the rotation of the circular 
tables. 

After the animal enters the long "neck" of 
the maze, he may follow the left or right pas- 
sageway. Both of the corridors have tiny doors, 
only one of which is unlocked. If the rat acci- 
dentally enters the wrong corridor, he runs 
across the metal plates, completes the circuit 
and records the letter e (error) on the ticker 
tape! 

If the animal is successful in the first unit 
of the maze, he passes into the second and so 
on, learning the layout of the maze by avoid- 
ing closed doors and "blind alleys." At the 
opposite end a cup of food awaits him. To 
reach it. he steps upon two more plates, caus- 
ing the tables to rotate into position before 
a new compartment where another rat stands 
ready to enter the same maze. 

A complete daily record of the trials and 
errors of each rat is kept. After 40 days of 
running, animals with the fewest errors are 
selected for breeding, and their offspring, when 
two months old start running the same maze. 
The poorest learners are likewise mated, and 
their young are also used in succeeding tests. 

An "errorless run" of Ma rat through the maze. 
Letters o, t, q, u show movements of the rodent 

through units of the maze. 

o t q not q not q uotq not q uotq 

Animals with average scores are eliminated 
from the balance of the experiment. Testa 
will continue through 10 or 12 generations of 
rats or until noticeable results are uncovered 
which can be applicable to human relationships. 

Inexperienced rats require from 30 to 60 min- 
utes to feel their way through the maze. the 
length of time diminishing with the number of 
trials. Some rats learn so rapidly that it is 
necessary to speed up the typewriter roller to 
prevent significant letters from printing on top 
of each other and jumbling the records! 

During 40 recent successive tests, the average 
rat made 210 out of a possible 480 errors. while 
the best learner ran the maze with only TO 

errors -less than two errors per "run." 
In an "activity test" traced through 12 gen- 

erations of rats, it was found that active par- 
ents have active offspring, while those who are 
inactive or sluggish have young with identical 
traits. Those rats which successfully complete 
the above automatic maze test will be subjected 
to other tests to determine relationships between 
intelligence, learning and activity. 

(While there are, perhaps. few experimenters 
who will be interested in operating a "rat maze," 
the electrical methods used in this device for 
ajtuating a typewriter by an overbiased vacuum 
tube acting as a "trigger" will find a great 
many applications in the needs of radio experi- 
menters: and it is with this fact in mind that 
we Present this interesting article.- Editor) 

The revamped -typewriter set -up. 

HOW TO EQUIP A 
SOUND TRUCK FOR 

ELECTIONEERING, ETC. 
(Continued from page 343) 

employed, whether horn and trumpets, or baf- 
fled cone units, and (b) the car or truck used. 
(See the March, 1935, issue of Radio -Craft, 

page 541.) 
For best results, the speakers or horn units 

should be coupled from voice coil to output 
transformer of the amplifier. By working di- 
rectly into the voice coils of the speakers. the 
cost. power loss, and distortion of the speaker 
input transformer is eliminated. When the 
speaker is but a few feet from the power ampli- 
fier, as is the case in most sound car installa- 
tions, the low- impedance (2 to 15 ohm) output 
circuit also eliminates the capacity loading ef- 
fect, present in long, high -impedance lines, which 
tends to attenuate the higher frequencies. 

THE MICROPHONE 

The selection of the microphone best suited 

for sound truck work narrows down to 3 

types: crystal. ribbon and dynamic. Each of 
these types has its advantages and disadvantages: 
the final selection must he based upon (a) the 
exact use to which the microphone is to be put 
and (b) its cost. Such factors. as possible 
wind disturbance, sensitivity, directivity. abuse, 
frequency response, output level, ruggedness, and 
efficiency should also be taken into considera- 
tion. 

INSTALLATION 

Individual ingenuity plays an important role 
in the neat and professional installation of a 
P.A. system in a sound car. Before the actual 
installation work is begun, a temporary set -up 
should be tried to check the operating perform- 
ance of the system in different arrangements 
until a satisfactory set -up has been found. 
Where alteration of the auto body is necessi- 
tated, it is best to hire an experienced auto 
body worker so that a professional appearance 
is maintained. 

The author will be pleased to answer all 
inquiries relative to outfitting a sound car. All 
inquiries should be addressed to Radio -Craft. 

This high -gain, high -quality, high -power amplifier operates from 6 V. 

Please Say That You Satu It in RADIO -CRAFT 
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COMBINATION 
WOOD and METAL 

CUTTING LATHE 

Only $795s Chuck) 

$3.50 extra for chuck (4 ¡awed, 3 in.) 
Bushing to Fit Chuck to Lathe 50c 

65c extra for 5" woodworking "T" rest 
LENGTH: 20 In. 
WIDTH OF BASE: 4 in. 
HEIGHT OVERALL: 9 in. 
WEIGHT: 21 Ibs. 
SPEED: Two -step pulley. 
FINISH: Baked on GRAY ENAMEL. 
COMPLETE with Compound Slide rest. 

Slide rest haring Swivel base and tool holder. 
Large oversized bronze bearing. Accurately planed 

bed, machined fare plate. Hollow Spindle, 5 in. swing. 
Standard Morse tapers; 13 in. between centers 

Shipping weight: 26 lbs. 
Send 92 deposit balance C.O.D. Sold on money -back 

guarantee basis. 

Wellworth Trading Company 
Dept. RC -1235 
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(1) -Write for FREE NEW CATALOG of 
Condensers, Transformers. Chokes. Sockets and 
general equipment for receiving and transmitting, 

(2) -SEND IOc for New 32 -page Manual of most 
popular Short -Wave Receivers. with illustrations. 
diagrams and parts lists. 

Address Dept. RC -12 
HAMMARLUND MANUFACTURING CO. 
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HOW TO MAKE A SENSITIVE 
RELAY UNIT 

(Continued from page 346) 

bumpers are removed from the dial face allow- 
ing the dial to be lifted from the meter. Use 
extreme care in these operations as the meter 
is a delicate instrument. 

New leads are now placed between the bind- 
ing posts and the moving coil and the "works" 
replaced in the case and secured there, omitting 
the resistance coil. 

The lead from the front spring is grounded 
and connects also to the vane, therefore this 
lead will constitute one of the contact -point 
connections. and the binding post should be so 

marked. This will avoid mistake, such as pass- 
ing the contact current through the moving coil. 

The details of the mercury cup are shown in 
Fig. 1. The cup is nothing more than a cap 
from a screen -grid tube, about one- fourth it's 
length being ground off so as to fit in the 
opening at the center of the meter. The cap 
is soldered to the end of' a threaded rod or bolt, 
the bolt being flattened to one -half it's diameter 
at the junction. It will also be necessary to 
enlarge the hole in the hakelite case through 
which the bolt is to pass (that is. the one 
formerly used for securing the resistance coil). 

The vane is bent about half -way out and at 
right -angles to itself so as to pass the point 
into the mercury cup when current turns the 
moving coil. Although the meter may have been 
calibrated for over 100 V. with the resistance 
coil in the circuit it will now require less than 
1 V. to pull the vane into the cup, no care must 
be exercised to protect the fine winding of the 
moving coil. In using a single flashlight cell, 
use a 2.000 ohm variable resistor. R. in series. 

With the cup ai -full of mercury and the vane 
set for zero, the point of the vane should be 

just slightly above the level of the mercury. 
The zero adjuster on the glass cover constitutes 
the final adjustment of the vane contact. 

This completes the construction details of the 
sensitive or "primary" relay. With proper ad- 
justment it will operate on 500 microamperes 
and with a speed of several times a second. 
Because of the low pressure on the vane with 
small currents through the meter, it is desir- 
able to use a secondary relay for handling 
larger currents than the light contact at the 
vane will permit. 
THE "SECONDARY" RELAY 

Again we resort to the junk -box and emerge 
with another obsolete part which may be found 
in almost any radio man's shop -a Philco "A" 
and "B" eliminator remote control or automatic 
relay. (See Fig. 2.) Remove this unit from 
the eliminator. if so attached. by loosening the 
two retaining nuts and removing the wire leads. 
The elevated stationary contact is removed and 
the hole at its base used in mounting the relay. 
The outer contact arm on the armature is 

also removed, being only an unnecessary weight 
in this instance. Rewind the coil to a resist- 
ance of 2,000 to 6,000 ohms and replace. Solder 
leads to the required lugs and mount this relay 
as well as the sensitive relay on a convenient 
panel, making the proper connections between 
them as per Fig. 2. 

Shunts across the meter relay allow it to be 
used with larger currents on the input circuit. 
A "current- bucking" circuit may also be used 
to advantage in many instances. (See, "20 
Ways to Use the 'Electric Eye'." Fig. 14, pg. 5SM, 

April, 1935 Radio-Craft.-Editor) 

OPERATING NOTES 
(CnntAr lord front page 354) 

RK MODEL 55 RADIOKEG 
HIS set was brought in because of low vol- 

I ume, distortion and hum. This is an A.C.- 
D.C. set. The condenser across the bias resistor 
of the 43 tube was found to be defective, and 

I was replaced, and the set realigned. Operation 
was then fair, except that there was a hum 
evident, unless the plug was inserted in the 
line outlet in one particular way. 

The trouble was then found to be a high- 
resistance grid lead. The connection of the 
wire to the grid clip of the 77 tube was im- 
properly soldered. The fault was remedied, and 
the set then worked well with the plug inserted 
in the outlet in either direction. 

This trouble and remedy would seem applicable 
to other universal or A.C.-D.C. radio sets. 

MALCOLM A. PECK II AM 
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PARADE 
CLOUGH 

BRENGLE 
1936 Models RENG 

Write for FREE Catalog 
describing these and the many other 

C -B instruments 

The Clough -Brengle Co. 
1130 W. Austin Ave., Chicago, U.S.A. 

Send us complete literature on the new 

1936 C -B line of Professional Instruments 

Name 

Address 

City Stefe 
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TYPE 12 -E 
METAL TUBE 

SOCKET 
A new R. prong moulded 
Bakelite l'niversai Socket 
for all Octal metal shield 
tuber. New double action 
pllo.phor bronze springs. 

TYPE 8 -E 

SUB -PANEL 
MOUNTING 

Stroller to 12 -E but designed 
sifts laminated Bakelite 
base for venlent sub - 
panel mounting. 

EBY Quality Radio Products are sold by leading 
Jobbers. Write for catalog of service, amateur and 
experimental parts including. 

BINDING POSTS AC SWITCHES 
SHORT WAVE SWITCHES S TIP JACKS 
TAP SWITCHES MALE & FEMALE PLUGS 
ETC. 

HUGH H. EBY Inc. 
2066 Hunhinq Park Ave. 
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55'a .rnnk re eral lash. . I . 

Complete,' Assembled Kit, with Instruct Ions and obture 
diagram. and all tour short wave coils, without tubes. 
ready to wire 

Set of 2 Marched S1,í.1 
.tzso 

Fi *rinl ions W.rr Unit n Amoebae (..d1.1 Toot 11.45 

COB. .. .95 Enrolo.ne tSiorlal 
a5 

.50 

Total 
Special Combination Offer- Assembled Kit, not wired. 
2 metal tubes, 7 coils Including Long Wave Unit, 8840 
earphone 
Aloe. Cu.tom -Built. Wired nod I.al.oran.ry Te..d. t0.01» In use 

11.00 mir.. 
K. O. CISIN.ChM Engineer. All 

Pad A ngineering York, t. Y. Dept. S-23 
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iol .nl liilr I.: Itov l..r 1 EFur 
Ìi. 1 t will all.. , nlo railroad 1 r Ins Angels.. Send for 
free boot .Idl. ,. lollfletail. alu different alb, you i.lifY 

b.r. .ntrt e..f i.rpoetu,., nod inot..ar.ñ..d school oper.u,.,... 
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I aNATIONAL SCHOOLS. 
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PI. ...1 0 ,>lu, Fra a...x . Tri ... u r.duaa ritto. 
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Sen.i,enun everywhere use a CHI 'CNN Fat trouble - 
graph and repair- pricer! 50c postpaid. (Nn Stamps.) 

PAUL G. FREED (Publishing Division R) 
5053 Baltimore Ave. Philadelphia, Pa. 
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THE PE. CELL IN THE EXPERI- 
MENTER'S LAB. 

the first tube, as shown. 'I he condition as 
now set up is two stages of direct coupling. 

Very minute changes in the light intensity 
falling on either of the cells shown, will result 
in large changes in the plate current of the 
second tube. As far as the action is con- 
cerned the output of the second tube will be 
exactly the same as the output of a 1 -tube 
amplifier. except that it will have this added 
sensitivity. 

If applied to a color matching device, this 
hookup is capable of detecting differences in 
color or in light intensity, which are far be- 
yond detection by the human eye. It is im- 
portant that a separate voltage supply be 
provided for the two filaments. otherwise a 
leakage will occur between cathode and fila- 
ment which can cause breakdown in the tube. 

NEON -TUBE CONTROL 
Figure ID illustrates a useful hookup in 

which a neon tube is involved. The cell shown 
is connected in series with a source of supply 
and a condenser, which may be of any value 
depending on the speed of operation desired. 

As the condenser in the circuit receives its 
charge, the potential across its dielectric in- 
creases until it reaches the spill -over voltage 
of the neon tube. At this instant current 
passes through the tube, thus energizing the 
relay which is connected in series with it and, 
at the same time, discharging the condenser, 
thus causing the cycle to repeat. 

The speed with which this pulsation takes 
place is dependent on the capacity of the con- 
denser, which value may range from .005 -mf. 
to 1., or more, mf.: it is also dependent on the 
resistance of the cell. The intensity of the 
light striking the cell may, therefore. be 
measured by the speed of pulsation of the 
neon tube and relay. 

If the cell is not subjected to a continuous 
light intensity, but rather to various fre- 
quencies (even constantly changing frequen- 
cies), the device serves as an "integrator," 
thus adding up, say, a large number of 
small flickers of light on the cell or a few 
large flickers: or even a combination of the 
two. The conditions may be made such that 
several pulsations will take place on a single 
brilliant flicker, while any number of small 
flickers may be required to cause the same 
spill -over. 

If the condenser value in this circuit is 
small, its ability to atore current is likewise 
small and it may not be capable of operating 
a heavy relay. 

AMPLIFYING MOTION 
Figure lE illustrates a method by which 

very small motions of a spot of light can be 
translated into mechanical motion. In this 
figure, M is a triangular mirror, such as the 
surface of a prism. having two sides "S." 
which are silvered. Light coming from any 
remote source is collected by the astigmatized 
lens and brought to a focus in a line, rather 
than at as point as in the case of the ordinary 
lens. Two cells. A and B, face the silvered 
surface of the prism. such that they receive 
any reflected light. as from the source. If 
the focused line of light falls directly on the 
points of the prism. the energy will be re- 
flected on either side with equal intensity, 
thus energizing both cells equally. If this 
line moves either to the right or left even. the 
most infinitesimal amount there is a differ- 
ential between the light intensity as received 
by the two cells. 

If they are employed in a circuit (such as 
that of Fig. IC), and the circuit is balanced 
when this line falls exactly on the point of 
the prism, then any motion of the line away 
from dead- center will result in an unbalance 
in the circuit, and an indication of the direc- 
tion of unbalance. 

Providing the cells and the mirror are 
mounted on the same movable base this com- 
bination can be made to follow the motion of 
the line by having the circuit control motors 
or other devices to affect this motion. This 
illustration applies to constructions in either 
a horizontal or vertical plane. 

It is by such a system that mechanical 
robots follow the direction of a flash -light 
beam or that the astronomer mechanically 
follows the sun or other heavenly bodies. 

Please Say That You Saw It in RADIO -CRAFT 

IMPULSE CIRCUITS FOR AUTOMATIC 
CONTROL 

Figure IF illustrates two simple impulse 
circuits connected in push -pull fashion, both 
operating the same relay. The fulcrum of the 
relay armature is at the center rather than at 
the conventional end. A magnetic coil in each 
circuit exerts attraction on opposite ends of 
the armature. 

With the construction shown, both coils 
are continually energized unless there is an 
instantaneous change in the light flux on 
either cell. With a change in flux. one or the 
other coils will release, providing both cells 
are not simultaneously affected. Since both 
are energized. the armature will remain 
against that coil to which it is nearest. 

This principle is often applied in instru- 
ments, the motion of the indicating needle 
intercepting the light striking the cells as it 
moves from low to high, or vice versa. If 
the apparatus is arranged to control whatever 
the needle is giving indication of, then an 
automatic control between the limits as de- 
termined by the spacing of the cells, is gained. 

(Credit is hereby given to the General Elec- 
tric Company, and Hugh H. Eby Inc., for 
supplying some of the material used in this 
art icle.-Editor) 

STATEMENT OF THE OWNERSHIP. MAN- 
AGEMENT, CIRCULATION. ETC.. RE- 

QUIRED BY THE ACT OF CONGRESS 
OF AUGUST 24, 1912. 

Of RADIO- CRAFT, published monthly at 
Mount Morris, Ill., for October 1, 1935. 
State of New York 

as. County of New York 
Before me, a Notary Public in and for the 

state and county aforesaid. personally appeared 
Irving S. Manheimer, who, having been duly 
sworn according to law. deposes and says that 
he is the business manager of Radio -Craft 
and that the following is. to the best of his 
knowledge and belief, a true statement of the 
ownership, management (and if a daily paper. 
the circulation). etc.. of the aforesaid publica- 
tion for the date shown in the above caption, 
required by the Act of August 24, 1912, em- 
bodied in section 411, Postal Laws and Regula- 
tions, printed on the reverse of this form. to.. 
wit: 

I. That the names and addresses of the pub- 
lisher, editor, managing editor. and business 
managers are: Publisher, Continental Publica- 
tions, Inc., 404 N. Wesley Ave., Mount Morris, Ill; Editor, Hugo Gernsback, 99 Hudson Street, 
New York, N.Y.: Managing Editor, R. D. Wash - 
burne, 99 Hudson Street, New York. N.Y.; Bus- 
iness Manager. Irving S. Manheimer, 99 Hud- 
son Street, New York, N.Y. 

2. That the owner is: (If owned by a cor- 
poration, its name and address must be stated 
and also immediately thereunder the names and 
addresses of stockholders owning or holding one 
per cent or more of total amount of stock. If 
not owned by a corporation, the names and ad- 
dresses of the individual owners must be given. 
If owned by a firm company, or other unincor- 
porated concern, its name and address, as well 
as those of each individual member, must be 
given.) Continental Publications, Inc., 99 Hud- 
son Street. New York. N.Y., that all the stock 
of Continental Publications. Inc., is owned by 
Gernsback Publications, Inc., 99 Hudson Street. 
New York, N.Y., and that stockholders of Gerns- 
back Publications, Inc., owning more than 1 
per cent of the stock are Hugo Gernsback, 99 
Hudson Street, New York, N.Y., Irving S. Man- 
heimer, 99 Hudson Street. New York. N.Y. 

3. That the known bondholders, mortgagees. 
and other security holders owning or holding 
1 per cent or more of total amount of bonds, 
mortgages, or other securities are: (If there 
are none, so state.) None. 

4. That the two paragraphs next above. giv- 
ing the names of the owners. stockholders, and 
security holders. if any, contain not only the 
list of stockholders and security holders as they 
appear upon the books of the company. but also, 
in cases where the stockholder or security holder 
appears upon the books of the company as 
trustee or in any other fiduciary relation, the 
name of the person or corporation for whom 
such trustee is acting, is given; also that the 
said two paragraphs contain statements em- 
bracing afliant's full knowledge and belief as to 
the circumstances and conditions under which 
stockholders and security holders who do not 
appear on the books of the company as trustees, 
hold stock and securities in a capacity other 
than that of a bona fide owner : and this affiant 
has no reason to believe that any other person, 
association, or corporation has any interest di- 
rect or indirect in said stock, bonds, or other 
securities than as so stated by him. 

IRVING S. MANHEIMER. Business manager. 
Sworn to and subscribed before me this 24th 

day of September, 1935. 
(Seal.) 

MAURICE COYNE. 
(My commission expires March 30, 1936.) 
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Westinghouse 
Power Generator 

maid lectured for u. S. Signal Corps 
opt Nutt. 110 V. AC 

A. C. ELECTRICAL POWER 
AII 

d Windmill, Lunn Ivailan :e Waterpower. from your 
Automobile. troni your Motoreyc le. from year Bleye le. Foot - 
pedals or Handtrank Oor transportable Radio Transmitters. 
Strong Floodlights. .Advertising Signs,: do you want to 
ner:de .\t' Ina, I to sets from 32 V. 111' farm light systems: 
opermr two generators In series to get 200 V. AC: obtain 
two phase and three phase AC. etc., etc. 

There Are Over 25 Applications 
Some of which are: 

A.C. Dynamo lighting from eight to ten 20 Watt 110 
Volt lamps. Short Ware Transmitter sOPPIring 110 Volts Al' for operating "Ham" transmitter. Operating 110 V. 
AC On cycle Radio Receiver in DC districts. Motor Gen- 
erator. Public Address Systems, Electric' Sirens on mntnr 
boars. y:uhts, etc. ('anti Lighting. Short Wave artificial 
"fever" apparatus. Television. Felton AA'atenvhlel for lighting or other purposes. Airplane: for Ilght ing strong 
search lights or electric signs. Laboratory work. etc'. etc. 

i to % H.1', needed to run generator. 
BLUE-PRINT 22 x 28 lit. and Four -Page 
8Yr x 12 in. INSTRUCTION SHEETS FREE. 

Generator, as described. Including four re- 9//kk 
placement carbon brushes. Blue -print and $s7{I 
instruct ions 

Send $2.00 deposit balance C.O.D. 
Shipping weight 18 Ibs. 

(Iteplarcnent carbon brushes bought separate $1.50 ner 
set of four. Set of Instructions bought separate $1.00.1 

MONEY -11.\ ('K GI':\ RA NTEI- :. 

WELLWORTH TRADING COMPANY 
560 West Washington Blvd., Dept. RC -1235, Chicago. III. 

tests both 
ALL -METAL and 
GLASS TUBES 
Plugs 
into 
110 Volt 
AC Line 

Combined TUBE 
and SET TESTER 
Te-ts every type of receiving nut, i. 

o86 biding all -metal and clec.. I)n. 8 
5' fan -type meter with English 

"(;i 1. Bad" Tests shorts K 
wills neon atight. Makcs continuity and 

,ter test . Tests paper and etuitrulytlr on- 
Simple to operate -no adapten required, - i..n,te line voltage meter. Counter model. Ship. 

,c.. In Its,. 
Na. 305KC Tithe Checker Kit 
YOUR PRICE 
No. 305C Tube Checker. completely wired 821.96 
and tested. YO1'It PRICE, 

Radio Trading Co. 
97 Hodson St., New York, N.Y. 

BE "FROM 
MISSOURI" 

Below is the contents of the second full 
page ad. in the New York Times in which 
Phidco accuses G.E. of taking advantage of 
the radio public. Further information will be 
found on page 326 of this issue. 

BE "FROM MISSOURI" 
"Proven worth is preferable to risky experiment!" 

Ten years ago. In the early day; of radio, there may 
lieve been some excuse for the radio Industry to conduct 
experiments outside the laboratory . for asking the public to assume the expense of testing new radios. new tubei. new circuits. For null thing. adequate laboratory facilities) for testing and sorting-out Innovations had hardly 
been created. 

Today there is no excuse for the radio industry to ex- periment on the public. and at the public's expense. Millen with its great Research and Engineering Labora- tories. like those of the great motor car manufacturers. Is definitely-committed to lifting this load from the public. Phileo experimentation Is confined to the IMd loo Research Laboratories. New features cows?ant lv appear In l'll bio radios. Rut every new l 'hi iru feature most have real scien- tific merit. proven in the Phil,. Laboratories at l'W bás 
expense. and must add definitely to performance and re- liability. 

'the 1935 -1930 line of Philrn radios Is entirely equipped with glass tubes for the very simple re:oo, that metal 
tubes are stilt In an experimental stage. 

. and that Olass radio tubes are of the highest radio performance value 
today. 

Phileo Uses Glass Tubes Because: 
1. highly perfected high efficiency tubes are available In every r, u' I Able single and multiple function type. I'sitig these l tried and proven tubes. Pi leo receivers give better performance than can be obtained with a greater number of metal tubes. 
2. \Viii the ululer choler provided In glass tubes, a 

much greater output of pure tone may be enjoyed than nit') metal tubes. 
1, (:lass tubes have proved their ruggedness. 'they are universally shipped Installed in sockets ready for use. And millions of radios naing glass tubes arc In dally use In 

automoldles driven at all .speeds Over all kinds of roads. 
1. I.oss of vacuum Is practically unknown in glass tubes. 
5. In short -ware foreign reception the prime requisites 

are goal dielectr op an al dielectric. properties d go insulation. Glass 
is inherently a good dielerlrir and good insulator. Glass 
tubes give better short -wave foreign rerrpt Ion, 

Phileo Does Not Use Metal Tubes Because: 
1. In metal tubes. both sine is redmed. With the same 

amount of heat to dissipate. the smaller metal tubes 
operate at a higher lengterature. 

2. This higher temperature tends to shorten tube life. It also changes the characteristics a nearby rolls, resistors, etc.. which Impairs the delicate balance of all the various 
parts , a l,tanee that la essential for tine performance. 

3. 'Many highly desirable multiple function tubes . 

now In general use 
b 

r not available In metal. 
J. More metal tithes than glass are required. Metal 

tubes are high in price. Metal tube sets cost more money 
and deliver less performance. And the replsueuent cost of 
a _el of metal tubes is approximately durable that of glass. 5. The Inability to see inside a owlet tube is a real di salsa nt aim. The transparency of glass often allows the user. the service man and the (artery inspector to deter- mine 

r 

hen tube is 1101 funet ioning. 
6. Loss M vacuum is a .serious hazard In petal tubes. An air leak at any point . . . and there are over twice as many pint: to seal In metal tubes stops a radio from y eking. ' 

ruggAt 
first glance. and until one remembers the proven edness. power, lone, dependability and long life of 

glass tubes, metal tubes may make a superficial sales appeal. limievcr. l'i,u n, never has and never will adopt any Innovation merely for "sales ballyhoo' rpeal. If Phileo a r 
e 

mo making bread. l'hllu.0 ld legitimately offer the publ Ir both wheal bread and rye bread -one as high in quality s the other. Part of the piddle o ddle wuld 
get greater satisfaction front cheat bread. Another part would and rye bread owe m u: taste. 

Rut Phllo, t 
a 
nnm legitimately utter the nubile h,xh 

glass and metal tube:. The metal tube Is not as high 
in quality as the glass tube. 

In the delicate scientific' radio muchankm, the puddle 
Is not In a position to deride which Is better. The Phil,. Engineering and Research Laboratories, with their trained engineering staff and extensive and castle testing ap- 
Paratas. must make such decisions for the piddle aml +plat for Philrn radio, all parts best suited W protium maximum performative. 

Performance is what counts. It Is of no hnnortanre to Mika-nor to the publicr -w !tether tubes are Made of 
glass. metal. wood or porcelain. NO lone as they do their full share to enable the radio as a whole to give maxi- 
mum 1crfonn :err. 

Phileo has experimented with. tested and retested metal 
tubes. They have been "weighed in the balance and 
found wanting." Their performance is inferior to glass, 
their cost is higher, their reliability in service is less. 
So Phileo uses glass. 

"Proven worth is preferable to risky experiment!" 
This bade Ph i urn policy may not be spectacular. but It 

Itrtnrct, l'hRcn Inners. and the American public. has ap- 
proved It In I ,rtain terms- 

1. They have 
111 

more Mhos than any other 
make for the past dx years. 

2. They have bought Oyer 6.000.000 (Mdieos, 
3. At the present time they are buying more Minus 

than ever before. Factory employment Is 40% above em- 
ployment a yrnr ago -over 10.000 workers at the highest 
wages In the industry. 

Phileo Guarantees Greater Performance 
(Tune for tube.... And even mnre't 

Phllro radios with glass tubes are gu aranteed tor-- 
1. Outpetform radios with the same number of metal 

t ubea. 
2. Outperform radios with one to three additional metal 

tubes. 
d. Outperform radios still metal tubes which cost 

much more money. 
ThIc guarantee corers both power and tonal quality ... 

on both American and Foreign reeeptIon. 
In aO Ilriw to glass tubes. "Intro radios give you many 

other Phil., features which will multiply your radioten- 
ioy'ment over the years and which make Milieu truly A Musical Inatrnment of (duality. 

The public is entitled to know the farts: therefore these 
(awls and conclusions are presented by Phileo Radio & 
Television Corporation. 
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C U S T O M BUI LT 

PNOYA L-E 
24 eTUB'E 

THIS ape radio -musical instrument created 
for those discriminating and 

w 
exacting few who 

insist on the finest, most beautiful. most precisely built 
eadio obtainable. A set of rare distinction, musically 
and artistically perfect, the Royale offers over 100 
feature, ... ring a luxurious a d idealised type of 
brilliantorrkling,gaar teworld -wide performance 

heretofore unattainable. It i today's only "aged" 
radio... offers 6 tuning ranges... 4% to 2400 meters...etc 

This 24 -tube achievement out- 
performs other re ca. Assures 
Unlimited Scope Full Fidelity 
Audio a is 20 to 16,000 cycles 

second 40 watt, distorted 
output. Fully guaranteed for S years 

. . absolute satisfaction assured 

The 30-day FREE Trial Offer en- 
able, you to try the Royale in your 

own home, without 
bligation. Write for 

literature now or mail 
coupon TODAY. ---- 

ROYALE RADIO CO4rTECg 
(Division Mid..ese Radio Corporation) 
Del.. 206F, Cleseleaulk, Oble. 

Without obligation. send me I.b eamre describing 
Custom -Built 24 -Tube 6- Tuning Range. Royale 
Radio-wad detail. of your 30 -day Free Trial Plan. 

Street.._ 

State 

QUALITYrecommends 

Y 

0 

WET P.APE DRY ! s A PR 
MICA ... TRIMMER 

Please Write for Nicola 

SOLAR MFG. CORP. 599.681 Broodwoy 
Now York City 
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PEAK Regenerative Pre -Selector 
Are you satisfied with your S. W. reception? 
The Peak Prcselector P.11 used ami 
acclaimed (ask 

e 

m) by thousands 
of amateurs and DX'crs. The only 
commercial Pre. selector available 
that absolutely guarantees satisfac 
lion. As W2HFS said yesterday, 
"The Preselector that makes a 
good set infinitely better." Enjoy 
SW reception!! Get a Peak Pre - 
selector. 
Tremendous increase in signal 
strength -increase in sensitivity and 
selectivity -absolute rejection of 
image -decrease in noise to signal 
ratio. 

PE.4K Q.5 -The last word in de- 
sign of Ultra -High Frequency Super 
Het Receivers. 

Dimensions 10" deep, 7" wide, 8" 
high. Your cost $21.60. 

PEAK X -4 -10 oat! S meter xmit- 
ter. A moderately priced ultra. 
modern high frequency Transmit. 
ter. Class B, modulator, 100% 
modulation. 6.46 unity coupled o 
cillator with adjustable clips for 
antenna coupling. 

Type P -II Your cost $19.80 less Standard rack size 8314" x 19 ". 
tubes. Dimensions 7/4 "x91/4"z10" Your cost $29.70. 

! %^' p-. 

You can't go wrong when you 
buy Peak apparels.. All Peat 
Products uncondit Iona lb guar- 
anteed to give absolute satisfac- 
tion. 
Eastern Radio SpecialtyCo.,Inc. 

Mfrs. of PEAK PRODUCTS 
1815 Broadway New York CRy 

AMPfRITf HIGH LEVEL VELOCITY 
Operates WITHOUT PRE -AMP 
HIGH IMPEDANCE -2000 OHMS 

THIS MICROPHONE IS HIGH 
ENOUGH IN IMPEDANCE TO 
OPERATE DIRECTLY INTO 
GRID ... BUT NOT HIGH 
ENOUGH (ONLY 2000 OHMS) 

4 4 
TO INTRODUCE SERIOUS 
LOSSES IN LINE UP TO 200'. 

bc a,!c c.d icedto: k. 

/leePOSITIVE-ROD- 
'smoorI-RCTIOIL 
STAIIDS 

ELIMINATES 
HUM TROUBLE 

MODEL RB -H. lar 
speech and music. 
LIST $12.00 with coup- 
ling. MODEL RS -H lee 
speech. but can also 
be used for music. LIST 
532.00 with coupling. 
Write for Bulletin H. 

Positive, non -sliding, ball-bear- 
ing clutchl Will never wear out 

. never require adjustment 
WILL NOT "CREEP ". Tightens 
with only i/o turn of clutch. Mike 
can be rotated without loosening 
clutch. SMOOTH, PNEUMATIC - 
LIKE ACTION up and down. A 
model for every purpose. WRITE 
FOR ILLUSTRATED BULLETIN S 

AMPERITE otn- n $it teOADweY ntw toes 

AMPERITE ,, 

MICROPHONE 

942/1/ea AUTO ATOR 
11 ÍS 1, 

Yw CARS ANO _ 
A C ,1N _ mr 
tRc\fs 

The new AUTONATOR generates 110 Volt A C Current 
in motor cars, aeroplanes anti froto all types of engines and 
motors, direet from fan belt. Costs nothing to operate. 
No service -no brushes, collector rings, commutator or 
wire wound armature. Ideal for operating PORTABLE 
Sound equipment. A.C. Radio Sets, New Signs Electric 
Lights. searchlights. Send for complete details, 

AUTONATOR LABORATORIES, Inc. 
8440 South Chicago Avenue, Dept. RC, Chiesga, Illinois 

biggest 
opportunities 

still ahead 
ALMOST in a decade radio has become a giant industry. 
The opportunities crested will be enjoyed by trained men. 
The International Correspondence Schools Radio Course, 
prepared by leading authorities and constantly revised, w-Ui 
make you a (rained man/ A fascinating book-free. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 6678B, Scranton. Penna. 
Send me- free -Information on subject checked: 

DI Radio pp Radio Service Man 
O Radio Operator Electrical Engineer 

Name 

Address 

HOW THE 6E5 CATHODE - 
RAY TUNING TUBE WORKS 

(Continued from pape 345) 
in and out of resonance, this "eye" is caused 
to wink, or better "close (or open) the pat- 
tern" appearing on its glass top. Since the 
tube is mounted in the cabinet with its top 
facing the observer, the patterns would look 
something like those of Fig. A. 

Let's go back to the schematic of Fig. 1 
and find out the reasons for this action, start- 
ing first at the triode -section of the 6E5. 
We see that the detected signal voltage is 
applied to the control -grid of the triode sec- 
tion of the 6E5 from point A of the diode - 
detector circuit. In tuning in a station (as 
one turns the dial slowly) triode -grid TG be- 
comes more negative with respect to the 
cathode, K. This means that the plate current 
is decreased so that a decreased voltage will 
exist across the 1 mes. plate resistor, R. 
When the station is tuned exactly to reso- 
nance the detected signal fed to grid TG of the 
6E5 is such as to reduce the plate current 
practically to zero. Note that the ray- control 
electrode, E, is connected directly to triode 
plate T, and varies with the positive voltage 
on the plate so that as the signal is tuned in 
and the drop across R decreases, the voltage 
on E increases -being a maximum at reso- 
nance. As one tunes off resonance the de- 
creased negative voltage at A causes a de- 
creasing grid bias and therefore an increasing 
triode plate current. This increasing plate 
current in turn causes an increasing voltage 
drop in R, thus lowering the positive poten- 
tial of the ray- control electrode. 
CONTROLLING THE PATTERN 

It is the variation of the voltage thus ob- 
tained on the ray -control electrode which con- 
trols the displacement of electrons and causes 
the "eye" to close as the 'station is tuned -in; 
and to open as the station is tuned -out. The 
way in which the voltage of the ray -control 
electrode governs the displacement of elec- 
trons is shown in Fig. 2, at A, B and C. 

In Fig. 2A T represents the target and k 
the ray -generating portion of the cathode. 
(In this figure it is assumed that the ray - 
control electrode is not present.) Since the 
target is always at a positive supply voltage 
of 250, we can represent the electric field by 
lines of ectui- potential as indicated. That is, 
because of the symmetry of the figure, all 
points a given distance away from the por- 

(Continued oc, page 350) 

SHORT -CUTS IN RADIO 
(Continued from page 349) 

HONORABLE MENTION 
METER REPAIR. While using my ohm 

meter in a hurry, I accidentally touched 
the prods to high voltage and made an "S" out 
of the pointer ! It was of the knife -edge type, 
and while trying to straighten it out, ss -in. 
broke off. Since the pointer was hollow, I care- 
fully opened the end with a needle. Then a 
piece of stiff hair was dipped into a thin solu- 
tion of speaker cement and stuck into the 
opened end of the pointer. When dry the hair 
was cut to the proper length, and the repaired 
indicator rebalanced with the three weights. 
This repair is very light and allows the needle 
to act perfectly. See Fig. 8. F. H. RAST 

HONORABLE MENTION 
SOLDERING IRON HOLDER. This kink 

will save space in the tool kit. The holders 
ore bent from 1/16- to 3 -in. wire. They must 
be strong enough to hold the iron securely, yet 
must dissipate sufficient heat. The holder hangs 
on the edge of the tool box when in use. See 
Fig. 9. ED DYKE 

HONORABLE MENTION 
MULTIPLE -USE METER. Experimenters 

often need several expensive milliammeters, 
of the same rating, for use in different pieces 
of equipment. This short -cut enables one meter 
to be used in any number of different units. It 
is simply necessary to fasten a tube base to the 
rear of the individual meter, and connect the 
binding posts to two base prongs. A socket to 
fit is installed on each piece of equipment and 
the money saving scheme is complete. See 
Fig. 10. JOHN ORERRITTER 

HONORABLE MENTION 
RESISTOR HOLDER. Don't laugh! this 
idea is a real time saver. The holder is 

made from a board 1 in. thick, with other 
dimensions according to the number of resistors 
to be held. The holes are drilled at an angle 
in order to keep the resistors from dropping 
out. As shown in Fig. 11, the holes may be 
marked according to the values on the board. 

H. E. BEcxea 

HONORABLE MENTION 
CHASSIS HOLDER. After trying many and 

fearsome devices to hold a chassis, I hit 
upon this simple solution. All the details for 
construction of this handy apparatus are shown 
in Fig. 12. E. KINGERY 

HONORABLE MENTION 
REPLACING GRID CAPS. These caps are 

often pulled off good tubes, but the tube may 
easily be made usable again, if the wire lead is 
still intact. Place the cap in position on the 
tube and put a bit of soldering paste on top 
of the cap. Hold the tube at an angle of 45 
degrees, and allow the flame of a torch to heat 
the lower part of the cap until the wax melts. 
By this time the solder on the cap will have 
melted, and the paste will insure a good con- 
nection. After cooling, the cap will be found 
to be as firm as ever. See Fig. 13. 

W. FARMER 

The shadow effect on the target is illustrated by these three sketches. 

LINES OF EQUI- POTENTIAL 
ELECTRIC FIELD 
( TOP VIEW OF TUEIE) 

-A- 

SHADOW 

EFFECT OF ADDING E 
NO SIGNAL-E AT +50V. 

-B- 

&I ` SHADOW 

MAXIMUM SIGNAL 
E NOW AT +245 V. 

-C- 
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TYPEWRITER 
BARGAIN 

f 
10 -DAY 

FREE 
TRIAL 
OFFER 

BRAND NEW 
MODEL No.5 

ONLY 

104 
A DAY 

REMINGTON PORTABLE 
A brand new Remington for only loe a day. An 

easy, practical Home 1 yping Course FREE. IN nth it 
anyone quickly becomes expert on this tnaclline...the 
most rugged, dependable portable made. Not used or 
rebuilt. Standard 4 -row keyboard. Standard width 
carriage. Margin release on keyboard. Back spacer. 
Automatic ribbon reverse. Every essential feature of 
big office typewriters. Carrying (.ase FREE. Try It 
for to days without risking a cent. If you don't agree 
it is the hnest portable at any price, return it at our 
cxpen.e. Don't delay. Withoutobligatinn,write now. 
Remington Rand Inc., Dept. 189 -12 205 East 
42nd 'tract, New York. N.Y. 

HANDY Electric 
PAINT SPRAYER 
ONLY 

Complete 

Outfit 

and 

Spray Gun v ) 

Startling offer! Famous spraying outfit Includes 
pressure internal mix spray gun, adjustable, non - 
dogging, fan and round spray nozzles. Ideal for 
spraying paint. varnish, enamel, lacquer, shoe dyes. 
nlu,ou,uu, moots. in.eericide.. etc. The ve e way save. time 

labor ,nd labor and don Letter work. Outfit complete with spray eon. 
n Notional Comprr,r with .paled Piano (cannot pump niph hesey 

duty Wettin,Iouu motor. 110 volt. 60 cycle. A.C.. plug and cord. 
safety valve. 15 ft. sir hose. Just plot into light rocket and it im 

seedy for amerat,,n. 514.50 cemptete. Send 65.00 &muds, 
Ioltnce C. O. P. shipping weight. 501h.. Sold On mOMy- 
back guarantee basis. 

WELLWORTN TRADING COMPANY 
560 W. Washington Blvd.. Dept. RC -1235, Chicago, III. 

CLASSIFIED ADVERTISEMENTS 
.l dice tisemrnt :t' In this serti on are Inserted at the 
Pot of twelve rents per word for each insertion - 

name. initials and address each count as one word. 
Cash should accompany all classified advertise- 
ments unless placed by a recognized advertising 
agency. No less titan ten mortis are accented. 
Advertising for the January, 1936. issue should 
by received not later than November 5th. 

A.C. AUTO GENERATORS 
TWENTY NEW PRACTICAL CHANGES FOR AUTO- 
mobile generators. See our advertisement at bottom of 
page 361 Auto Power Inc. 

ELECTRICAL SUPRMES 

INSOLATION. WIRE, V.tttNISIrES - COMPLETE 
lire of materials and parts- Send hm for tutti', fn -page, 
oholesale catalog. Autotimer, 411 -C S. Boyne Ave., Chicago, 

RADIO 
RADIO ENGINEERING. RIIOADCASTING, AVIA- 
tints and police radio, servicing. Marine and Morse Teleg- 
raphy taught thoroughly. All expenses low. Catalog 
free. Dodge's Institute, fine Street. Valparaiso. Indiana. 

SLAKE SIMPLE LANG DISTANCE POCKET RADIO. 
No tines -no batter its. Retention over hundreds or miles 
reported. SupersenItive 3Ielnndte crystal and tn4ru,aions, 
2.;e. Postpaid. lltlotnite, Dept, PC. Fairmount, Kansas 
City. Mn. 

TRADE TOUR USED TEST EQUIPMENT ON NEW 
latest models Supreme. Trip'ett, Weston. (RCA Oscllle- 
graph, ele, l.ibensl allowance, lowest prices. Lyon -Watt 
Itadio, Wichita, Kansas. 

80 FEATURES IN THE NEW I8- 
METAL -TUBE SET! 
(Continued from page 345) 

heating under continued operation. 
No. 20- Insulated screws are used in the power 

transformer to eliminate core losses. 
No. 2l- Ventilating louvres pressed in the 

chassis carry off excess heat. 
No. 22- Special core -iron of high- silicon -con- 

tent minimizes power transformer losses. 
No. 23 -The entire set is contained on one 

chassis, eliminating long leads to an auxiliary 
chassis. 

No. 24 -The cone of the 12 -in. speaker is al- 
most "free-edge" in effect. 

ELECTRICAL FEATURES 

No. 25 -The new visual tuning system shows 
resonance by the dimming of a light. 

No. 26 -A continuously -variable A.F. tone con- 
trol (Fidel- A -Stat) provides (A) normal high- 
fidelity (B) low- frequency response only ; amt, 
(C) high- frequency response only. 

No. 27 -An electrostatic shield between power 
transformer primary and the secondaries elimi- 
nates "clicks," etc., due to power line distort,- 
ances. 

No. 28 -Weak stations may be found by 
whistle- Station Finder Button (beat oscillator) 
-when too weak to operate the tuning light. 

No. 29 -A Silencing Button enable, all tuning - 
in to be done in complete silence if desired. 

No. 30-Six full wave bands are provided. 
No. 31 -Small variable condensers (under con- 

siderable tension) in parallel with large fixed 
ones prevent drift. 

No. 32 -High- inductance plate coils in the 
R.F. circuits result in highest gain. 

No. 33- Receiver includes 38 tuned circuits. 
No. 34 -A pre -installation air test of coil as- 

semblies assures perfect action in the set. 
No. 35 -On any band there are always 10 

tuned circuits to filter -out unwanted signals. 
No. 36 -Only untapped individual and separate 

coils, wound with wire especially suitable for 
each frequency range, are used. 

No. 37- Oscillator and set function smoothly 
over even the 5 -meter band, due to the advanced 
circuits and construction. 

No. 38 -A doublet antenna is provided for. 
No. 39- Silver -plated switch contacts assure 

perfect contact under all conditions. 
No. 40- Moderate set voltages, within the 

manufacturer's ratings, assure maximum tube 
life. 

No. 41 -The oscillator functions on fundamen- 
tals entirely: harmonics are not used. 

No. 42 -This is essentially a combination high - 
grade T.R.F. set and advanced superhet. 

No. 43- Bypassing of all circuits is especially 
complete. as is the circuit shielding, resulting 
in freedom from parasitic oscillation. 

No, 44 -A 24 mf. filter condenser bank, and 
an extra -heavy filter choke, and speaker -field, 
result in hum -free operation. 

No. 45 -The A.F. system is true push -pull with 
no trick circuits used for phase inversion. 

No- 46- Low -impedance "B "- supply com- 
ponents insure steady voltage and minimum 
load drop. 

No. 47 -The well engineered and filtered A.F. 
system grid bias voltages are equivalent to bat- 
tery bias. 

No. 48- Independent 2nd -detector and A.V C 
functions insure maximum efficiency. 

No. 49 -The A.F. driver stage generates con- 
siderable power itself, thus adding to the avail- 
able power output. 

No. 50- Better than 7 kc, selectivity enables 
weak- station reception through powerful locals. 

No- 51 -The A.V.C. action is fully delayed and 
Is applied only to the powerful stations, the very 
weak ones coming through unrestricted. 

No, 52 -Two I.F. stages provide the highest 
possible usable gain. 

No- 53 -The A.V.C. voltage is applied to both 
the I.F. and R.h'. stages, for perfect control. 

No. 54- Amplified or rmionant A.V.C. is a 
design feature in all these sets. 

No. 55 -The receiver is designed for a sensitiv- 
ity of better than 1 microvolt absolute. 

No. 56 -Every effort has been made to secure 
an A.C. load on the diode that equals the D.C. 
load at all audio frequencies, in order to elimi- 
nate harmonic distortion. 

No. 57 -An automatically -adjusted low -volume 
compensator corrects bass response at low vol- 
ume levels. 

No. 58 -The circuit is designed to handle an 
antenna input of 0.1 -V. without overloading, 
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"DEPENDABLE" 
TUBE TESTER 

Combined With 
OHMETERandCONDENSER 
TESTER, Which Measures 
ACTUAL CAPACITIES 

Model 
305 

Ready to 
Kit, Operate, 
$17.85 $21.95 

N' 
in principle -new in its multiple 

.sefulness in service work. 
In addition to testing all glass and 
metal tubes, Model 305 is an accurate 
condenser tester, measuring actual ca- 
pacities. 
Equipped with new -type 5" Bakelite 
fan -type "Good -Bad" meter in full 
view of operator and customer. Unique 
Neon lamp indicates shorts, also leak- 
ages above 500,000 ohms. 
Handsome black, et c he d, sloping, 
metal panel with waterproof case. 
Counter, portable and deluxe models. 

New POWER LEVEL 
INDICATOR 

An important new service instrument 
which accurately measures decibels of 
audio output- Invaluable in checking 

gnat response of receivers and ampli- 
fiers. Write Dept. RC -12 for Circular. 

COMPLETE -$26.75 KIT -$21.00 

N rite Dept. ltC -12 for /Veto 
1936 Bulletins 

RADIO CITY PRODUCTS CO. 
88 Park Place, New York, N. Y. 

SEND CODE READ Like an 

Expert 
Learn Quickly at Home -Get Real SPEED 

It's easy, ra sc i net l og. to IMealite a goon) op with the 
Improved MASTER TELEPLEX Cale Teacher to 
help you. Only instrument ever lirtnincrvl which 
reenrde your sending in visible dots anal dashes min 
e -upper tapes then arnds bark to yu11 at tiny slsosI 
you desire. Also sends practie' work, roeordwl by an expert. That is why so elan?' schutls 
teaching code prefer Master Tileplex. That Is why 
thousands agree this method is surest, quickest- 
has taught more cps in the past fore years than nil other Methods comb!ned. t'.'.. furnish Com- 
plete Course. lend you y l:i st''r Teleplex. give you 
personal instruction 
with n MONEY -BACK 
GUARANTEE. Low 

cost. Send 
today for booklet klet 

' ::M' no obligation: 
post card will 
do. 

TELEPLEX COMPANY 
16 Cortland St., New Took, N.Y. 

MASTER TELEPLEX -"The Choice of Those Whe Knew" 

FREE 

BOOK 

www.americanradiohistory.com

www.americanradiohistory.com


380 

CHEKATUBE C III 

N E W 
INTRODUCTORY OFFER$1 695 READY TO USE YY 

TESTS METAL TUBES 
f. o.b 
Factory 

and all others without adapters. Use this 
newly engineered tester for 

10 DAYS FREE 
trial and compare with testers selling for $35 
or more. Impressive, highest quality-has 
everything -large jeweled meter for line volts 
and GOOD ?POOR tube value. Portable case 
10x11x6. Wt. 10 lbs. Tests neon shorts all 
elements with hot filament. Very simple to 
operate -only three set ups for any tube like 
dialing 1.2.3. Order today cash or $2 balance 
on delivery. 

'Establlshedl -M -P Manufacturing Co., Inc. 
1 9 2 2 3036 N. 34th St. Milwaukee, Wisc. 

PHILA.'S 
SHORT WAVE 

HEADQUARTERS 
We carry a complete line of parts for all }h 
new short wave circuits appearing in this 

magazine and other periodicals. 

IN STOCK - 
New Patterson PR -16 All Star Jr. & Sr. 
National HRO Browning 35 
Sargent Marine Hammarlund 

All Wave Model Thordarson 
New Silver Triplett & Dayrad 

9 to 200 meter super. Service Instruments 

M 13 H Sporting Goods Co. 
512 MARKET ST. PHILADELPHIA 

WHEN CHOOSING 
A RADIO SCHOOL 

RCA Institutes, with its repu- 
tation established by 2S yeas 
service. U an institution recog- 

iIzed 
as an important factor 

n the radio industry. 
Whether elementary radio prin- 
ciples or advanced subjects, 
sound applications or practical 
radio engineering. RCA Insti- 
tutes is prepared to aire you 
the instruction you need. 

RESIDENT SCHOOLS NEW YORK AND CHICAGO 
with modern standard equipment 

EXTENSION COURSES FOR HOME STUDY 
under convenient "no obligation' plan 

Illustrated Catalog on Request. 

R. C. A. INSTITUTES, Inc. pT ]5 
7IVriek SL, New York -1164 Merchandise Met, thirsts 

YOUR 

OBSOLETE ANALYZER 
"PRECISION" MODERNIZED 

INTO A TWO METER MASTER 
ROTARY SELECTIVE SYSTEM 

Write for our Plan 
Mention Model Number of 

Your Old Analyzer 

PRECISION APPARATUS CORP. 
Modeenization Division D, pt. C 

521 E. N. Y. Avenue Brooklyn, N. Y. 

If you are in need of any of the GERNS- 
BACK OFFICIAL RADIO SERVICE 
MANUALS, we suggest that you turn to 
page 32413 of this issue -there you will 
find complete details about all the manuals. 

RADIO -CRAFT 

80 FEATURES IN THE NEW 18- 
METAL -TUBE SET 

(Continued from page 379) 
GENERAL FEATURES 

No. 59 -Ultra -wide continuous tuning range 
of 2,400 to 4.5 meters. 

No. 60 -The 2,400 meter band permits orders 
and weather reports to be heard. 

No. 61 -The first commercial all -wave home 
receiver to tune to 5 meters and less. 

No. 62- Tuning ratios of 4 -to -1 and 20 -to -1 
provide correct tuning speeds. 

No. 63 -To facilitate reference, bands are cali- 
brated in megacycles and meters. 

No. 64 -To simplify tuning, call letters of 
well -known stations appear on the dial. 

No. 65- Illumination of the call letters aids 
in locating them quickly. 

No. 66- Illumination of metric calibrations 
speeds locating of short -wave stations. 

No. 67 -By placing each switch inside its re- 
spective R.F. coil shield, high gain and stable 
performance are secured. 

No. 68- Tuning dead spots due to absorption 
are eliminated by proper positioning of oscil- 
lator components with respect to unused coils. 

No. 69 -Set is constructed in accordance with 
American Underwriters Assoc. specifications. 

No. 70- Circuit and components are designed 
for low current consumption (low operating 
cost). 

No. 71- Self -healing condensers afford in- 
creased life and safety factors. 

No. 72- Waterproof compounds seal insulat- 
ing materials. and entrance points for moisture. 

No. 73- Operation in the Tropics is enhanced 
by the weatherproofing of fine wires and the 
electrolytic condensers. 

No. 74- Large -size shield cans are used to se- 
cure maximum I.F. coil efficiency. 

No. 75-Factory pre -aging processes stabilize 
I.F. transformer alignment.. 

No. 76- Parallel push -pull triodes in class A 
afford high -quality A.F. output. 

No. 77 -The oversize dynamic reproducer has 
been designed for high air -gap flux density. 

No. 78- Designed to deliver an A.F. power 
output of 20 W. without appreciable distortion. 

No. 79- Entire receiver has been designed for 
minimum noise level. 

No. 80 -Each of the 18 metal tubes has been 
selected solely for its performance value in a 
given portion of the circuit, without regard to 
multi -purpose operation as a means of reducing 
production cost. 

HOW THE 6E5 CATHODE RAY 
TUNING TUBE WORKS 

(Continued front page 378) 
tion of the cathode designated as k will be 
of the same potential. Now, electrons are 
propelled in auch a direction as to go from 
a point of low potential (k) to a point of 
high potential (T), which means that they are 
propelled at right -angles to the circles of 
equal potential shown. 

Suppose the ray -control electrode E be 
placed within this field and further suppose 
that no signal is tuned -in, the electrode will 
then be at a potential of 50 V. as indicated in 
Fig. 213. The electric field of this new elec- 
trode disturbs the original field and causes 
the lines of equal potential to be distorted. 
as shown. Since the electrons tend to travel at 
right -angles to lines of equal potential, those 
which originally traveled straight downward 
are directed sidewise with the result that no 
electrons strike sector A -B of the target. This 
causes no fluorescence in this sector hence a 
pattern or "shadow" appears on the top of the 
6E5 tube as in (A) of Fig. A. 

When a station is tuned in to resonance as 
mentioned previously, the potential of the 
ray -control electrode, E, increases to approxi- 
mately full voltage. The electric field is such 
as to cause electrons to hit all parts of the 
target except a very small area which ap- 
proaches a fine line in size. This small area 
or sector. A -B in Fig. 2C, is caused by the 
fact that the ray- control electrode E is in 
the way of the electrons. The result of the 
tuning -in operation is to cause more of the 
target to fluoresce, hence a much smaller 
pattern or shadow appears on the top of the 
6E5 tube, as in (B) of Fig. A. 

(Every technician who has examined this 
tube has evolved new and novel uses for it 
other than its original purpose -it will no 
doubt have a great future. -Editor) 
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is H.P. MOTORS A.C. or D.C. 
These motors were manufactured by the 
General Electric Company and originally in. 
tended for use by 
a large manufac- 
turing company. 

Here are the sue. 
eifieations: 1;30 
h.p. 1800 R.P.M. 
Universal A.C. 
and D.C. 110 
volts. Instant re- 
verse. Size: Di- 
ameter 3 inch. 
length 5 inch. 

Add 25e for special 
packing and mailing 
anywhere in U. S. A. 
Ship. Wght. 3 lbs. 

$2.45 Each Sold on a money. 
back guarantee 

WELLWORTH TRADING CO. Dept. RC1235 
560 W. Washington St., CHICAGO. ILL. 
Enclosed and E for which ship: 

O. E. Motors 9 $2 70 each (Prepaid in T'.S.A.) 

Name 

Address 

City State 

- a new magazine 
for short-ware fans! 
SHORT WAVE LISTENER 

4,600 Short Wave 
stations listed 

THE finest magnet. 
of its kind ever pub- 

lished- totally different 
in get -Up and contents 
from any other. Contains 
the largest listing of 
short ware stations in 
the world. up- to -the- 
minute. i n c l u d i n g 

Police." 'Television" 
and short -wave stations. 
as well as special list 
of the star short -ware 
stations with their fre- 
quencies and call letters. 
Also contains photos and 
descriptions of short - 
wave broadcasting sta- 
tions in various parts of 
the world with plinto, of 
short ware studio artists 

-Rosy to locate "weak" distance stations. 
and other hints for the short -ware list - 
ner "- Uuestlon and Answer Department 

for the "listener " -Silver Cup Trophy 
for best photo of listening "Posts." 

25c 
THE COPY 

SHORT WAVE LISTENER 
ON ALL 

NEWSSTANDS 99 Hudson St. New York, N. Y. 

- Every SHORT -WAVE 
SET -BUILDER 

NEEDS THIS BOOK 

tried 
Every 

t,, (il experimenter 
or 

who 
av let kti on 

by experience, the difference between 
a good and a pour receiver is usually 
found in he short r soils. Often v.e 

have to 
the 

through'm . . 
to find the info,..., ion'y 

TI e t book ha. been torten tit .o 
obviste'tt,.se dilh.uh,.. 

In this book you find very ible bit of 

n, 'nfor., ion on roil winding. O,ly the most 
o Neen "dupe has been published. 

Illustrations {.lore. mi lis,Inot con. but instructions 
l sizes of wire. nurses. how to plat toil fr an 
'articular shorts wavelset cans be figured In 

of wich 
av,nre. n. to number of turn.. .i.e of wire. 

There Iota never 
been e dots published in such easy accessible for 

ihia 

RADIO PUBLICATIONS, 

Sont t you 
on reenint pf 

25c 
ed l`te1l'etage r. 

IOIC Hudson St.. 
New York, N. Y. 

MORE $$$$$ 
FOR YOU 

We can show you how to devote spare time t0 
making money for yourself. Simple. easy work - 
only an hour or two a day, brings you extra dol- 
lars. AND. there's no limit to what you can earn. 
With this extra money you buy things you 
want -or save your earnings. There's hundreds of 
things you can do with a few extra dollars. 

Everyone in your nelght,nrhmd is a prospect - 
your friends. relatives -all would be interested in 

hat you have to offer. 
Write to us for your plan "EXTRA MONEY IN 
YOUR SPARFT131t." We'll send you the details 
promptly. Address Circulation Manager 

RADIO -CRAFT 
99 Hudson Street New York, N. Y. 
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Mere are two NEW 
10e 

HOOKS 

Each book contains 
32 pages - and is 
well illustrated. 

a . »nhR1F: rrIALLr Gn.r.,.e d r.ninr.reluvem m. 
Short µe 

l.l i.l1 e. 

t ha. been the demand tbnrciu 
Ì" 

oneau.»nn detail.. tha tl.b..ee:peeWlY k 

HOW TO MAKE FOUR DOERLE 
SHORT WAVE SETS 

I.,,,sir.e EVERYTHING that Rt. ever been printed n h... 
r Th.. are the hm..... ru 6:a 1 . nJ in th i.Ál..w in. i..un .f 111)ItT wA\'t: tRAFT': 'A .r.deIReceiver that the 
12.502 ?lile 3I.r4;' by W'.dter t'. liocrle »er.. Ip:I1Jnu.. I232.. "A 
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"Iboele a'j'nhvi Atnl..n1 to A. G. ntaruti...i' (July. pnrlc :oTol.. .' .al-.:ril.l..r' Electrified:' (A,,auet. 12337 and 'Tne 
»Mode Gue.'B,,i.J-Npr.aJ ' (\lay. 11,3U. 

HOW TO MAKE THE MOST POPULAR ALL- 
WAVE 1- and 2-TUBE RECEIVERS 

THIN M k eo a n 1 nl e . 11 e ef,: 'hl^I,tlea>. ,I, red ' u'I4ÁIfH0-C'ÑÁFI'. tTh iwl ye Ït.Mnee -IJIv non red. 1e 
The \Ìetn.lyn. Ì-Tube l'cntode L,udetwakn Set. by Hutto I:.rna- 

hark. EIertrilyine The Aleaadyne. How To M.ke a I-Tube Ln.d.pe.ker Net. by W. P. Cl...n.y. Ho. To Male a Simple 1-T'nl.e 
AII.W'ave t'le.trir t. by W. Green. How T. Build A Four-ln-T.o 
All-Wave EIertrl. Net. by J. T. 
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Remember. di* ell .t the extraordinary I..w price of ten eem 
. 1. 

Irriwt n.toïnls ..nnr . n. whÌ. le.re I..,kn v. .ÌI-. on > reÌ.ndeÁ 

There has never been such 
a wealth of data published 
in a low- priced radio book 
of this type in the history of 
the radio publishing business. 

RADIO PUBLICATIONS 
99 (RC) Hudson Street 

New York, N. Y. 

Something NEW! 
WEATHER 

FORECASTER 
AND 

HUMIDITY 
TESTER 

"HYGROSCOPE" 
The Ace of Weather 

Forecasters 

When placed in a well- ventilated room 
or in the fresh air, the HYGROSCOPE 
foretells coming weather conditions from 
eight to twenty -four hours in advance. It 
also accurately records outdoor humidity, 
and when placed inside it gives the humid- 
ity within the house or room. 

The HYGROSCOPE is automatic self- adjust- 
able, simple American -precision made. It can- 
not get out of order at any time. The dial 
measures 2%", is enclosed in a 6" round hard- 
wood case, with either walnut or mahogany fin- 
ish. It is attractive for desk or living room. 

OUTSIDE DIAL FORECASTS WEATHER 
Fair -rain -or changeable is indicated on the 

outer dial when the HYGROSCOPE is placed 
in a well -ventilated room or out -of- doors. If 
indoors. place the instrument near an open 
W indt tm' 

INNER DIAL SHOWS THE HUMIDITY 
CONTENT 

The HYGROSCOPE also acts as a hygrometer. 
Numbers on the inner dial indicate the degree 
of humidity present in the air and in artificially 
heated rooms. 

SEND YOUR ORDER NOW ! Get your HY- 
GROSCOPE today. Your remittance in form 
of check or money order accepted. If you send 
cash or unused U. S. Postage Stamps, be sure 
to register your letter. Also speci- 
fy if you prefer the HYGRO- $200 SCOPE in Walnut or Mahogany. 

Postpaid 

GRENPARK COMPANY 
Dept. RC -1235 

99 Hudson St. - New York, N. Y. 

HOW TO ADD HIGH FI- 
DELITY TO OLD SETS 

(Continued from page 347) 
These definitions may seem to be too ex- 

acting to some "would be" radio manufactur- 
ers, but it was necessary to draw this border- 
line. Every skilled radio technician knows that 
it is not hard -by means of certain tricks -to 
obtain an audio-frequency range covering the 
above borderline from a set of tolerable design. 

If the loudness is fluctuating more than 5 dh. 
no one should mark such a set as a high- fldelily 
receiver, because no real. natural. faithful, repro- 
duction may be obtained if the dynamic relations 
of the original sounds are changed. 

WHAT 5 PER CENT DISTORTION REALLY 
MEANS 

A very important part in the RMA definitions 
concerning high -fidelity receivers concerns the 
demand that the total harmonics (distortion) 
at full -load he less than 5 per cent. In addi- 
tion, we find there the remark that the electrical 
output of the receiver should be at least 15 W. 

What 5 per cent distortion really means may 
be seen when, for example, a radio receiver 
reproduces mainly a 2.000 -cycle note-although, 
in the broadcast studio (in this specific case) 
only a 1.000 -cycle note has been played ! In 
non -technical language it means that, when re- 
ceived on such a set, an alto sounds like a 
soprano -and a basso, like a baritone! 

THE MAIN SOURCE OF DISTORTION 
Since it is not hard to obtain a broad A.F. 

range from 50 to 7,500 cycles by means of an 
A.F. amplifier equipped with the new high -class 
audio transformers, nor yet with a well -de- 
signed resistance -coupled amplifier (as shown 
later), attention shall be paid at first to the 
usual source of distortion, which is in a great 
many receivers of today -the second -detector. 
This distortion appears especially if the so- 
called "square -law" detector with its auxiliaries, 
the grid -leak and grid- condenser, are used. 

Despite this fact the very sensitive square. 
law detector as shown in Fig. I will be used 
in the future in all cases in which a weak sig- 
nal is to be picked up with a relatively simple 
circuit, as for example in short -wave recep- 
tion. But for high -fidelity reproduction, there 
is no more use for it. 

The reason for this condemnation is due to 
certain physical conditions which control the 
function of the square -law detector. We know 
by hundreds of experiments that the degree of 
distortion produced by this detector depends 
upon the degree to which the received radio 
station is modulated. 

The diode detector (see Fig. 3A) really works 
linearly and only negligible portions of the 
second- harmonic are produced if the I.F. input 
is sufficiently High. Since most of the high - 
fidelity receivers have powerful R.F. and I.F. 
amplification, the supply of a sufficiently high 
voltage may easily be solved. However, if the 
input is low. distortion in the form of the 
third -harmonic may appear. 

In some special cases, for example, if a re- 
ceiver is to be used for the purpose of re- 
broadcasting. another type of detector may be 
used which provides linear detection for both 
small and large inputs as shown in Fig. 38. 
This valuable effect is produced through an ad- 
ditional tube. which makes it possible to obtain 
a reversed plate current. and having a linear 
plate voltage curve beyond the reversed- current 
portion of the characteristic. 

Por full -wave rectification, the so- called du- 
plex diode (Fig. 4) is to be used. Such a 
duplex -diode circuit can be theoretically so bal- 
anced that no carrier frequency current is sup- 
plied to the grid of the following first A.F. tube. 
Some modern duplex -dinde circuits for full -wave 
detection are shown in Fig. 5. 

The other method of detection, the half -wave 
diode (both plates are connected as shown in 
Fig. 6). as compared with full -wave detection 
provides approximately twice the signal output. 
Since the carrier -frequency filtering can very 
often be avoided only theoretically by use of the 
full -wave rectifier, the half -wave type of detector 
is favored for use in commercial sets today. 

TYPES OF AMPLIFIERS 
Despite the fact that there are first -class 

audio transformers available with straight re- 
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RADOLEK 
DEALERS 
make the most 
PROFITS.. Here is 

the Reason Why! 
The New Radolek 1935 Fall Edition 

of the Profit Guide is the most complete 
Radio Parts Catalog ever published - 
new, bigger and better. Everything in 
radio -at the right prices. Over 160 
pages of valuable, money -saving "radio. 
buying" information. Over 10,000 sep- 
arate Repair Parts -hundreds of new 
items -a complete, new selection of Ra- 
dio Receivers and Amplifiers. Contains 
the most complete, exact duplicate, re- 
placement parts listings, of volume con - 
trola, condensers, transformers, vibrators 
ever compiled. Nowhere, ever, has there 
been a Radio Parts Catalog comparable 
to this superb book. Every page brings 
you extra profits. This is your book -it's 
FREE. If you want the best Radio 
Parts Catalog - if you want to give 
better service at bigger profits - then 
send for this NEW Radolek Profit Guide. 

RADOLEK restricts distribution 
of this catalog to active and legiti- 
mate Radio Men. Please enclose your 
business card or letterhead- 

THE RADOLEK CO. 
641 West Randolph Street, Chicago, Ill. 

Send nue FREE the Big New RADOLEK 
PROFIT (1L'I DE 
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INTERNATIONAL RESISTANCE CO. 
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say customers when you 
tell them what the 
RCA World Wide An- 
tenna System will do 

'When you sell an all-wave receiver, and 
when you go out on a service call, it is 
good business to tell the wonderful story 
of RCA Antenna Systems. These sys- 
tems, designed by RCA engineers, 
provide much louder signals, ending 
complaints about weak foreign recep- 
tion when due to an inefficient antenna. 
They also greatly reduce man -made 
static, including automobile interference, 
and almost always cure noisy reception. 
Not difficult to erect, but beyond the 
skill of the average listener, so you 
generally get the job. RCA Antenna 
Systems are available in several forms, 
complete or in kits of parts, as you pre- 
fer. Reasonably priced. Write for book- 
let, "Antenna Facts ". 

RCA Parts Division, Dept. RC 
RCA Manufacturing Co.. Inc., Camden, N. J. 

WORLD WIDE 

ANTENNA 
SYSTEM 

`I'll Pay a 
Few Cents /Vlore 

for a 
SPRAGUE 
ANY DAY 

"Remember," writes a 
successful serviceman. "if 
filter condensers fail to 
supply the proper voltage 
(as many 'bargain' con- 
densers do) nothing about 
a radio can be wholly 
right. Other essential 
parts will work far below 
their standard of efficien- 
cy. The set might play. 
but never with its great- 
est volume or best tonal 
quality. 

"I was surprised to find 
what a whale of a differ- 
ence Sprague Condensers 
actually made in pepping 
up the performance of 
'sick' sets. That's why I 
use 'em on every job. 
Take it from me, they're 
cheaper in the long run 
-and they've helped me 
build a real reputation 
for getting better than 
average results from the 
average radio set." 
Sprague Products Co.. 

Made in a com- 
plete line f o r 
every radio service 
and amateur need. 
Sold by leading 
jobbers. Writ e 

for catalog. 

North Adams, Mau. 

SPRAGUE 
CONDENSERS 

)lade Hight Priced Right 

IIIIIIIIIIIIIIIII 
SORA4LI 

600 LINE; 
111111111111111111111. 

HOW TO ADD HIGH FIDELITY 
TO OLD SETS 

(Continued from page 381) 

sponse curves from 60 to 15,000 cycles, without 
any fluctuations worth mentioning, and from 
20 to 20.000 cycles with fluctuations of only 
about 2 db. (see Fig. 7), much attention has 
been paid during recent months to the resist. 
ance- coupled audio amplifier. Not only because 
it is much cheaper, but also because it needs 
much less space. 

VOLTAGE INVERSION 
It is a well -known fact that. for the use of 

a resistance -coupled push -pull amplifier, inverse 
voltages are necessary, because one tube of the 
amplifier stage takes care of one -half cycle 
of the input signal, and the other one amplifies 
the remaining half- cycle. 

An excellent push -pull amplifier of this type 
designed by H. L. Shortt is shown in Fig. 8. 
This amplifier has less than 5 per cent distor- 
tion, according to information given by the 
designer ; the output of the amplifierais 15 W. 

An interesting method of avoiding the use of 
two separate inverter tubes has been described 
recently in an Australian radio magazine. It 
is known that a single tube, according to Fig. 
9, can be used to produce the inverse voltages. 
The Australian designer was not satisfied with 
such a circuit and tried a further step in sim- 
plification by use of an 85 diode -triode as recti- 
fier and A.F. amplifier with inverted voltages. 
The circuit of the 85 (see Fig. 10) is a little 
different in its design, because the usual R.F. 
choke is replaced by the grid resistor, Rg, and 
by the 18.000 ohm resistor, Rp, in the plate 
supply line. 

BOOK REVIEWS 
MEASUREMENTS IN RADIO ENGINEERING 
by Frederick E. Terman. Published by McGraw - 
Hill Book Co. Size 6%x9% ins., 400 pages, 
cloth bound. Price $4.00. 

This work is intended for use both by the stu- 
dent and the advanced technician. It contains 
a comprehensive discussion on the procedure for 
properly making all types of measurements used 
in the radio laboratory. In addition 32 experi- 
ments are included. 

In all cases, the most practical method of 
making a particular measurement has been pre- 
sented. 

NATIONAL ELECTRICAL CODE HANDBOOK 
by A. L. Abbott. Published by McGraw -Hill 
Book Co. Size 5%xl% ins. 523 pages. semi - 
flexible cloth bound. Price $3.00. 

This book will be invaluable to anyone who 
works in the electrical field, since it contains 
under one cover a complete presentation of the 
scope, plan and intent of the National Electrical 
Code. 

The first 5 pages are devoted to definitions 
which are used throughout the book. The index 
is conveniently classified into 5 sections. 

TELEVISION AND SHORT WAVE HAND- 
BOOK by F. J. Camm. Published by George 
Newnes, Ltd., London, England. Size 51/2 x8 ins. 
255 pages, cloth bound. Price, 3/6 net. 

This book by a well known English author 
explains in detail the operation of various types 
of television equipment. 

There is a good deal of material on short 
wave work, and its application to the television 
field. 

Over 50 pages are devoted to a valuable and 
complete dictionary of television terms. 
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SAVE r` 50 %Gy BUYING YOUR RADIO /tit- MIDW[ST LABORATORIES 

orioysToheReA/ism.. `6101401e hfes-faimmestf ÿ-yaratifeeve 
wifLi le/5'1936 SUPER _De%xe 

MTTAL TUBI mist 
!n 

ONLY 

RADIO COVFRIN 

41/z TO 2,400 %MRS. 

TUBS 
RADIOS 

6TUNING RANG-ES 

70.Daqs nit Tria I ! 

PUSH -BUTTON TUNING 
(Noises Suppressed) 

Now, Push Button Silent Tuning is 
offered for first time! Simply pushing 
Silencer Button hushes set between 
stations ... suppresses noises. Press-- 
ing Station Finder Button automatic- 
ally indicates proper dial position for 
bringing in extremely weak stations. 

Aeeusft -Tesa 'I-Spread Design 
(Patent nding) 

...Establishes new radio style overnight! The 
V-Front Dispersing Vanes were developed by 
Midwest engineers as a result of a study of 
directional effect of the Midwest Full Scope 
High Fidelity Speaker. These Vanes spread 
the beautiful laccwork of the highs ' through. 
out the entire room in a scientific manner... 
directing the High Fidelity waves uniformly 
to the car. Send for new FREE 40-page 
catalog. It pictures the complete line of 
beautiful 1936 AcoustiTone VSpread con - 
soles . . . and chassis . . . in four colors. 

FUL E HIGH FIDELITY 
Brllllant 

Concert Tow 
Now. get complete 
range of audible 
frequencies from 
30 to 16.000 
cycles, being 
transmitted by 
four new High Fi 
delity Broadcasting 
stations -W IXBS. 
W9XBY, W2XR 
and W6XAL. 
Glorious new 
Acoustit one Is 
achieved 
assuring lifelike. 
crystal. l e a r 
''concert" realism. 

V-FRONT 

WORLD'S GREATEST 
RADIO VALUE 

SO 
with New 
GIANT 
THEATRE- 
SONIC 

SP AIS.E-R 

EVERYWHERE, 
radio 

enthusiasts are praising 
this amazingly beautiful, bigger, better, more 
powerful, super selective, 18-tube 6-tuning range 
radio. They say it is a tremendous improvement 
over Midwest's 16-tube set, so popular last season. 
It is sold direct to you from Midwest Laboratories 
at a positive saving of 30% to 50 %. (This state- 
ment has been verified by a Certified Public 
Accountant who conducted an impartial survey 
among representative Ohio, Kentucky and Indiana 
raido retailers.) Before you buy any radio, write 
for FREE 40-page 1936 catalog. Never before so 
much radio for so little money. Why pay more? 
You are tripleprotected 

w 
the One Year Guarantee, Foreign 

Reception Guarantee andMoneyBack Guarantees! 
This super Midwest will outperform $200 to $300 set on 
a point-for-point comparison. That is why nationally known 
orchestra leaders like Fred Waring. George Olsen. Jack Denny. 
Ted Fio Rito. and others use Midwest seta to study types of 
harmony and rhythmic beau followed by leading American 
and Foreign orch . 

SO ADVANCED 1936 FEATURES 
Scores of marvelous features. many esclusive. explain Midwest 
super performance and thrilling world-wide all-wave reception 

enable Midwest to bring in weak distant foreign stations. 
with full loud speaker volume. on channels adjacent to locals. 
Only Midwest offers so many features only Midwest 
tunes as low as 41/2 meters . . only Midwest gives the 
sensational new Push-Button Tuning feature. etc. See pages 
12 to 21 in FREE catalog for description of the 80 features. 
Read about advantage. of 6 Tuning ranges . . . offered for 

first time: E. A. L. M. H and U. They make this Super 
De Luse 18-tube set the equivalent of six diS 
radios . . . offer tuning ranges not obtain. 
able in other radios at any price! 

DIAL DIRECT WITH 
LABORATORIES 

No middlemen's prof- 
its to pay - you buy imp 
at wholesale price di- n 
rect from laboratories 
...saving 30% to 50%. Increasing costs 
are sure to result in higher radio prices soon. Buy 
before the big advance . . NOW . while 
you can take advantage of Midwest's sensational values. 
You can order your Midwest 1936 Full Scope High Fidelity 
AcoustiTone radio from the 40-page catalog with as muc 
certainty of satisfaction as if you were to come yourself 
to our great radio laboratories. You save 30 % to 50% 

you get 30 days FREE trial . . . as little as 83.00 

puts a Midwest radio in your home . . Satisfaction 
guaranteed or money back. Write today, for FREE catalog. 

(Less TVgas 

T RMS AS LOW AS 
0.0 
DOWN 

Thrill to new exnlorations in sections of radio 
spectrum that are strangers to you. Every type 
of broadcast from North and South America, 
Europe, Asia, Africa and Australia is now 
yours. Send today for money-saving facts. 

GEORGE OLSEN PRAISES 
LIFE-LIKE TONE REALISM 

Long bleed, N. Y. -After comparing 
many different makes. I finally decided 
upon Midwest. It outperforms other 
radios costing almost twice as much. The 
crystal-clear tone is so life-like that it 
sounds as though I am 
in the studios. actually 
hearing artiste performing. 

TODAY'S FINEST RADIO 
SAYS TED PIO RITO 

My new Midwest is finest radio I have 
had pleasure of hearing. Bas, -Treble con- 
trol is marvelous . 

enables one to hear every 
instrument in orchestra. 

MIDWEST RADIO CORP. 
DEPT. I2F CINCINNATI OHIO U.S.A. 
Established 1920 Cable Address MIRACO All Codes 

e 

METAL TUBES 
This Midwest is engineered from the ground up to 
see either the new METAL tubes or glass-metal 
counterpart tubes. Octal sockets and newest circuits 
permit use of either type . . . just as you desire. 

MAIL COUPON TODAY! 
30 -DAY TRIAL OFFER and40- 

PAGE FOUR -COLOR FREE CATALOG 

I MIDWEST RADIO CORP., 
Dept. 12F, Cincinnati, Ohio 

FO 
1FREE 

Without obhea,o rny part, `d 
your FREE corn talog, plct dc 
tails of your liberal 30.day FREE trial 
oder, and FREE Miniature Rotating 
I8tube Dial. This i. NOT an order 

Nam. 

Add,.., 

U s e r Agents 
Make Easy 
Extra Money 

C neck Here 
for 

El 

Town ____. 5t ate 

fJ Check se, C. II inter tea In a M witted All. W are Batter, Rattle 
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4% 

L GENERAL ELECTRIC 

art apt-Aol 

HE SENTRY BOX unit includes the 
tuning condenser and dial mechanism as well 
as the coils and switch compartments. Separ- 
ate coils are used for each circuit and no 
tapped coils are used. A unique type of con- 
struction permits shortest possible leads - 
coils are mounted directly on their respective 
band change switches. Separate shielded 
compartments house the R.F., detector and 
oscillator circuits. The result is efficiency and 
stability in performance heretofore impos- 
sible of attainment. 

Permanence of circuit alignment is assured 
by the use of the PERMALINER trimmer 
capacitor - a new air -dielectric trimmer, 
sealed against moisture and dirt. 

A cut -away view of the underside of SENTRY BOX 
showing coil mountings and PERMALINERS. Note 
the clean wiring and short, rigid leads. 

MODEL A -82. A production broadcast receiver, yet built like a 
commercial communications instrument. Eight Metal Tubes 
Four Reception Bands Sentry Box Permaliners Sta- 
bilized Dynamic Speaker Sliding -rule Tuning Scale 
Lo -note Compensation CW Oscillator may be added. 

$94.50 
(Eastern List Price) 

GENERAL ELECTRIC 
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