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Let the Camera, not words, tell the story of 
speed and service of the Supreme 89 DeLuxe 
Tube Tester. Here's proof of the 7 in 1 instru- 
ment facilities of this master service tool. Single 
selector switch converts instrument to (1) Eng- 
lish Reading Tube Tester, (2) Neon Tube Leak- 
age Tester, (3) Neon Electrostatic Condenser 
Tester, (4) English Reading Electrolytic Con- 
denser Analyzer, (5) Multi -range Voltmeter, (6) 
Multi -range Ohmmeter, and (7) a Double 
Range Megohmmeter. Resistance ranges to 20 
megohms are with self contained power sup- 
ply. This is the instrument that will put a lot of 
extra profits in servicemen's pockets this sea- 
son. Price $45.95. 
Demonstration by your jobber gives you vivid 
realism of the versatility, rapidity and finality 
inherent in the entire group of 1936 Supreme 

Instruments. The free technical manuals, com- 
pletely diagrammed, disclose the inside story 
of the minuteness and accuracy with which 
these instruments are engineered to the prac- 
tical needs of every day servicing. The instru- 
ments we need to be modernly equipped," say 
the forward -looking serviceman. "The equip- 
ment the real radioman will want," agree lead- 
ing jobbers as they decide on the lines to get 
behind in this season of better buying power. 
Truly "Supreme by Comparison." Other 
Supreme Instruments include Supreme 89 
Standard Tube Tester, $34.95; Supreme 339 
DeLuxe Analyzer $39.95; Supreme 339 Stand- 
ard Analyzer $29.95; Supreme 385 Automatic 
$77.95; Supreme 189 Signal Generator $36.95; 
Supreme P.A. Analyzer $69.95. Write Supreme 
Instruments Corp., Greenwood, Miss., for man- 
ual on instruments of your choice. 
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STUDENTS BUSY AT WORK IN GREAT COYNE SHOPS 

learn 
RADIO 
SEND TODAY FOR DETAILS OF MY 

Pay- Tuition- after- 
Graduation Plan! 

Train for Radio in 12 weeks, right here in the great 
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. 

Tremendous Developments Ahead 
in Radio and Television: 

HERE is YOUR opportunity to cash in. Every day brings news of new developments in every branch of Radio and Television, with 
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 12 Weeks 
I don't care whether you are 16 
ox' 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 - .___ 
Ilan. 
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 fora gov- 
ernment License Examination. 

TRAINING 
By Actual Work 

No dull books ... you get indi- 
vidual training ... real actual 
work with only the theory you 
will need. Building real radio sets, 

Auto Radio Instruction 
Prepare For Jobs 

Like These 
Here are n few of hundreds of posi- 
tions in the Radio field. My free em- 
ployment bureau gives you life -time 
employment service. 

AIRCRAFT RADIO OPERATOR 
SHIP RADIO OPERATOR 

RADIO SERVICING 
PUBLIC ADDRESS SYSTEMS 

BROADCAST STATION OPERATOR 
TALF.ING PICTURE STUDIOS 

TELEV. SION 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 Ame 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 
lettersof successful Coyne Trained men. 
What they have done, you should be 
able to do. 

Electric Refrigeration 
Air Conditioning 

Right now I'm including my big new 
Electric Refrigeration and Air Con- 
ditioning course at no extra cost. 

Home of Coyne Shops 
This is our fireproof mod- 
em Building wherein is 
installed thousands of 
dollars' worth of Radio 
equipment of all kinds. 
Every comfort and con- 
venience has been ar- 
ranged to make you happy 
and contented during 
your Training. 

OYNE MC. LEWIS, President Founded 1599 
RADIO LS ELECTRICAL SCHOOL 

500 South Paulina Street Dept. 75-8H, Chicago, Ill. 

Please .Gay Thnt You Sow It in RAulo -CRAFT 

GET THE FACTS 
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 con- 
cerns. 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 ... opportunities. 
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. Just mail coupon. 

Get this 
Free 
Book 

Me NW WI NNW 

H. C. LEWIS, President 
Coyne Radio E! Electrical School 
see S. Paulina St. Dept. 75 -SU. Chicago 

i >rar Nfr. Lewis: Without obligation send nit your 
big free catalog and all details; also tell me all 
about your "Pay- Tuition -After -Graduation" Plan. 

Name 

Address 

City State 

Age 

www.americanradiohistory.com

www.americanradiohistory.com


(Rdio@fì\ 
FOR THE 

SERVICE MAN DEALER RADIOTRICIAN 

CONTENTS -Oct., 1935, Issue 
Volume VII Number 4 

Editorial: Metal Radio Tubes Hugo Gernsback 197 
The Radio Month in Review 198 
Radio Pictorial 200 
An Inside Story About Metal Tubes....R. D. Washburne 202 
Testing Metal Tubes on a "Beginners' Breadboard" 

Staff 203 
New 6L7 Penfagrid "Mixer- Amplifier" Metal Tube 

C. W. Palmer 204 
Making the Lazyman "Metal 4" Receiver 

N. H. Lessem 205 
A Metal -Tube All -Wave Tuner H. R. Williams 206 
Metal Tubes in a High -Fidelity Amplifier.... J. B. Carter 207 
An 18 -Tube All -Wave Superhet. W. A. Smith 208 
A 31/2 W. Metal -Tube A.F. Amplifier 

Theo. Schmalzriedt 208 
An Ultra- Modern Metal Tube Checker..O. J. Morelock 209 
A New 7 -Tube All -Wave Receiver Hubert Short} 209 
A Portable -Type Metal -Tube Checker Milton Reiner 210 
A 3 -Band Metal -Tube Superheterodyne H. W. Paro 210 
These 1935 -'36 Receivers Feature Metal Tubes 211 
The "Metal -Glass" Converter Tube in All -Wave Sets 

J. E. Whittier 211 
A Metal -Tube Combination Tester__ 

John W. Million, Jr. 212 
The New Bridge -Type Vibrator -"B" Tester 

Wm. W. Garstang 212 
An Oscilloscope Metal -Tube Analyzer- Adapter 

E. J. Sampson 213 
The Sweep Voltage for Cathode -Ray Tubes _. . 

Alfred A. Ghirardi 213 
Metal Versus Glass Radio Tubes A. Bombe 214 
The Newest in Treasure Locators R. D. Burchard, Jr. 214 
Making an All -Wave Service Oscillator .- ._Michael Blan 215 
The Latest Radio Equipment 216 
How to Make an "EIR" Tester Clifford E. Denton 218 
The "Neon" Interference Problem J. Albert Lynch 219 
"Ultra- Fidelity" Reproduction L. Mitchell Barcus 220 
RADIO -CRAFT'S "Ideal Radio Service Shop" Contest 220 
International Radio Review 221 

Short -Cuts in Radio 222 
The Listening Post for All -Wave DX -ers 

C. A. Morrison 223 
Operating Notes 224 
ORSMA Members' Forum 225 
Readers' Department 226 
RADIO -CRAFT'S Information Bureau 227 
P.A. Questions and Answers Charles R. Shaw 227 

RADIO SERVICE DATA SHEETS: 
No. 147- Characteristics of Metal Tubes -and 
other "Octal" (8- prong) Base Types 228 
No. 148 -Fada Metal Tube Model 190 All -Wave 
10 -Tube Receiver 230 

Technicians' Data Service 232 

194 

HUGO GERNSBACK, Editor -in -Chief 
C. W. PALMER H. G. McENTEE 
Associate Editor Associate Editor 

R. D. WASHBURNE, Technical Editor 

RADIO AS A VOCATION - 
IN OUR NEXT ISSUE 

Is it advisable to take up radio "for a living "? Is there 
any "money" in this field? What are the technical re- 
quirements in the various branches of radio and what are 
the probabilities for success in these fields? The answer 
is plain- contrary to the opinion of some short- sighted 
individuals, the possibilities for deriving an independent 
income from radio activities are greater now than e'er 
before! 

Consequently, the following VOCATIONAL ISSUE of 
RADIO -CRAFT will be of unusual interest inasmuch as it 
will contain specialized articles on the vocational possibili- 
ties in the fields of public address, automobile radio, tele- 
vision, electronics, broadcasting, commercial radio teleg- 
raphy and telephony, set construction, short waves, 
servicing, etc. 

Don't miss this issue! 

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, III., 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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YOU 
TO START A FULL TIME OR SPARE TIME 

RADIO SERVICE BUSINESS 
J, E. Smith, 

President 
\-dfiwtdl Radio 

Institute 

HERE ARE A FEW EXAMPLES 

OF THE KIND OF MONEY 

I TRAIN MY MEN TO MAKE 

Now Has Fine Business 
"1 have a tine business servit - 

ing sets. I am making a good 
living- seldom have a week under 
$40. If it wasn't. for N. R. I. I 
would probably be tramping the 
streets." -GLENN C. KING, 46 
Division Ave., $., Grand Rapids, 
Mit h. 

$15 A Week in Spare Time 
"My spare time earnings aver- 

age $15 a week. Since studying 
with you I have earned about 
$7,000 to $8,000 in Radio. I owe 
my success to the gond method of 
the N. R. I. " --C. N. HEFFEL- 
FINGER, R. F. D. No. 1, Temple, 
Penn. 

Best Equipped Shop in Town 
"In the last year, we have mov- 

ed our Radio Shop and we now 
have the best equipped Radio Re- 
pair Shop in East Toledo. We 
also have a shop at 624 Milton 
Street. We have three fellows 
working for us. "- W. R. BROWN, 
309 Main St., Toledo, Ohio. 

You Get PRACTICAL EXPERIENCE 
with Radio Equipment I Give You 
I'll show you how to use my special Radio 
equipment for conducting experiments and 
building circuits which illustrate impor- 
tant principles used in such well -known 
sets as Westinghouse, General Electric, 

Philco, R.C.A., Victor, Atwater - 
Kent, and others. You work out 
with your own hands many of 
the things you read in our les- 
son books. This 50 -50 method of 

training makes learning 
at home easy. interesting. 
faselnatiug. Intensely practi- 

cal. You learn how sots 
work. why they work. hoot 

to make 
them work. 

WITHOUT CAPITAL 
Free Book Tells How 

Mail Coupon! 
The world -wide use of Radio sets for 
home entertainment has made many op- 
portunities for you to have a spare time 
or full time Radio service business of 
your own. The day you enroll I start 
sending you Extra Money Job Sheets 
which quickly show you how to do Radio 
repair jobs common in most every neigh- 
borhood. Many N. R. I. men make $5, 
$10, $15 a week extra in spare time while 
learning. I show you how to install and 
service all types of receiving sets. I give 
you Radio equipment and 'nstructions for 
conducting experiments, for building cir- 
cuits and testing equipment, and for mak- 
ing tests that will give you broad, prac- 
tical Radio experience. Clip the coupon 
below and get my free 64 -page book, 
"Rich Rewards in Radio " -it gives you a 
full story of the success of N. R. I. stu- 
dents and graduates, and tells how to 
start a spare time or full time Radio 
service business on money made in 
spare time while learning. 
Many N. R. I. Men Make $5, $10, 

$15 a Week Extra in Spare 
Time While Learning 

Many of the twenty million sets now in 
use are less than 50% efficient. I will 
show you how to cash in on this condi- 
tion. I will show you the plans and 
ideas that have enabled many others to 
make $5, $10, $15 a week in spare time 
while learning. George W. Honert, 248 
Water St., Ligonier, Ind., made over 
$500 from the start of the Course to its 
completion. 

Get Ready Now for a Radio 
Business of Your Own and 

for Jobs Like These 
Broadcasting stations use engineers, op- 
erators, station managers, and pay up to 
$5,000 a year. Radio manufacturers use 
testers, inspectors, foremen, engineers. 
servi cl¡11011 and Lovers. and pay up to 

Get My FREE LESSON 
on Radio Servicing Tips 

I'll prove 11.,1 my Trroonc gJo mnry- 
naking information. that it I. easy to utdettand 
-that it is just what you need to master Rolle. 
My sample lemon text. 'Radin Remising Ttatbles 
-the lause and Remedy'. . Calm lift of 
Radio receiver troubles in A . is ti 

t 

ll. t'., battery. 
universal, auto T.if.F.. super- hrtrrnlyne, all -wave, 
and other types of .el i . And :. tries reference ss 

- lem gives you the probable 1auso ant a quirk u-ay 
to locate und remedy tinte set troubles. t sptrial 
rection is devoted to rerrirrt rbe,-k -up. alignment, 
halanring, neutralising and tri lags taet this les- 
son Free. No obligation. Just mail coupon. 

MAIL COUPON NOW 

7ndoutaóouff/ck World Famous Course that Pays for Itself 

$6.000 a year. Radio dealers and jobbers 
employ hundreds of servicemen, salesmen, 
managers, and pay up to $75 a week. 
Television promises many good jobs soon. 
Television is leaving the laboratory in an 
impressive way. One millon dollars is be- 
ing spent on two stations. Receiving sets 
are being designed and built. New oppor- 
tunities -many of them -are right ahead. 
My book tells you of the opportunities in 
these fields, also in Aviation Radio, Po- 
lice Radio, Short Wave Radio, Automobile 
Radio and other new branches of this fast 
growing industry. Get it. 

I Train You at Home 
in Your Spare Time 

itobl . .ber. f,lre 
uu eul, I... ..f .I,:r.. Lim,:. 

I l',.n 
.Lo lot need 

a highseb.sI a'`collego e,Ination. Ilnndnds with 
,ndy a ,.um,m htr, won bigger 
pay through N. lt. I. rradnmtr 1. A. \'utghn 
¡moped rinn 

n a ì.: to $11141 
t 

week. 1ht- 
Inln, doubled ii earnings In tale r,:u. 'rhe Na- 
tiotal Itadio is ill:. Pioneer und tt'orld's 
large-t ,.rg:n:iz:nion devoted exrluslyely to train- 
ing umeo Study roc 1b, in Ih, Radio 
iu,lutr, 

You Must Be Satisfied 
I will a ".tent t,. refund , spay' penny 
or s nu : if 1te,tn ltil not satisfied with my L, ,m awl I list rnrli,m Seryiee when you complete 
my '!'raining. And I'll not only give rot tlu n'ongl 
training in Radio principles. prltetlenl experienve 
in building nd servicing sets, but also 
Slaolalig,d Tralning in tit type of hall.. . . n 
chlo we. 

Get My Free Book of Facts 
Mail 
It's 
It tell. n :, bout lICaI I,'- :n + ciao. at: i Inn tin, 
opportntiit its: about np' training: what "ti e- wb,, 
hay, taken it are doing and making. 
:tail rmgant now in an en- 
velop, r paste It ran n 
1c post cord. 

J. E. SMITH, Pres. 
Dept. 5KX 

National Radio 
Institute 

Washington, D. C. 

C7his Coupon is !food for One 

FREE COPY OF MY NEW BOOK 

J. E. SMITH, Presidext, 
National Radio Institute, 
Dept. 5KX, 
Washington, D. C. 
Dear Mr. Smith: Without obligation, send me the Sample 
Le +son and you free book about spare tinte and full time 
Radio opportunities. and host' I ran train for them at limo 
in spare time. :Please print plainh'.> 

.Vanti' Age 

Address 

City State 

Please Surf 'rho f bort Sil u 1t ie RAplut'l(AFT 
14X11 
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Would You Like to See 

P` 

AND 

,OP 
AND 

L`_ , o 

The Modern Wonders of Electrical Science and Invention 
Unfold Before Your Eyes? 

The Modern Miracles of Radio and Electricity Demon- 
strated in Terms of "The Man in the Street "? 

e, The Mystery of the Ultra -Short Waves -the Cathode Rays 

4.43 -Electronic Super -Amplification -the electric Brain that 
y thinks like a man. 

',bNYNO`y The Electric Eye that does such amazing things as The 
Servant of Man? 

A hundred and one inventions and developments brought forth by the genius of the 
Giants of Invention and Research. 

The Radio Knife The Electric Tongue The Talking Book 

How Science Locates Underground Treasure 
The Ship's Eye that Sees Through the Fog 
The New Electronic Musical Instruments 

The New Art of Electron Control from the World of Radio that is today revolutionizing 
our daily lives, science, industry, technology, chemistry, surgery, therapeutics, metallurgy, 
mining, music. 

Would you like to see these amazing inventions and developments -see them and hear then 
explained? 

Then Come and See Them Demonstrated 
in the 

Fall of Science 
Under the Direction of Dr. Orestes H. Caldwell, Noted 

Authority in the field of Science and Radio, at the 

National 
Electrical and Radio 

Exposition 
GRAND CENTIIAI. PALACE. 
Lexington Avenue between 16Th .1F 17th Street 

NEW 1'1111K ('1TV 
General .tdndrsion 25r 

A Review of Progress -all that electrical science and industry 
have to offer in the fields of Lighting, Heating, Refrigera- 
tion, Air Conditioning, Oil Burners and Domestic and 
Industrial Appliances. 

spttnrbtr 
111th to 271111 inr1. 

Daily incl. Sunday 
t I A.M. to I I P.M. 

!'lease Say That You Saw It in RADIO -CRAFT 
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"Takes the Resistance out of Radio" 

Editorial Offices: 99 Hudson St., New York, N.Y. HUGO GERNSBACK, Editor Vol. VII, No. 4, October. 193S 

METAL RADIO TUBES 
An Editorial by HUGO GERNSBACK 

RADIO vacuum tubes (triodes) started out originally 
as simple round glass bulbs containing three ele- 
ments- filament, grid and plate. These first tubes, 
of the vintage of 1907, were produced by Dr. Lee 

DeForest. At that time there was no such thing as a base 
and socket; four wires simply were led through the glass 
envelope and were insulated by differently- colored fabric 
sleeves. That was the birth of the vacuum tube. Soon, 
tubes became a bit more finished and a metallic base was 
added. Later, during early attempts to standardize the 
tube this base, which really was nothing but a metallic 
sleeve cemented to the glass envelope, gave way to a com- 
position "sleeve" or base. Meanwhile, the tube was be- 
coming more complex. 

In the original vacuum tube there was very little metal 
within the envelope, whereas in the modern, more com- 
plex tubes, containing as many as five grids, special 
plates, screen -grids, caps, etc., the weight of metal (which 
increased by leaps and bounds) is considerably greater 
than that of the glass envelope. 

While the "glass" type of tube reached a very high 
standard of uniformity in production due to automatic 
machinery, radio engineers have always felt that the proc- 
ess could be still further improved upon by entirely do- 
ing away with the glass. While the breakage of glass 
tubes in transit was not an important factor, there still was 
considerable breakage due to handling. There was also a 
factor of microscopic cracks in the glass which often made 
the tubes useless after a short period of use. Finally, 
the glass tube was thought of as taking up too much 
space in the modern sets. 

Several years ago, an English company started to manu- 
facture wholly metallic tubes in which practically no glass 
was used except in connection with certain parts of the 
sealing (Radio -Craft, August 1933). Unfortunately these 
tubes were not properly engineered and they did not come 
into general use. The idea, however, had been watched 
very carefully by American engineers. They, in turn, im- 
proved upon the original English metallic tube and in- 
vented an entirely new sealing -off process which involved 
the use of small minute glass beads -the only form in which 
glass is used in the American type of "all- metal" tube. 

The American tube it is believed has been better engi- 
neered, and a new welding process has been developed 
whereby the all -metal tube becomes a tremendously strong 
article which should not suffer from breakage, and which 
should last for a long while. 

Many questions have arisen, not only in the radio trade, 
but among laymen as well, in connection with all -metal 
tubes, and it might be well here to state our viewpoint on 
some of the major questions. 

Are Metal Tubes Here To Stay? IT IS OUR BE- 
LIEF THAT THE METAL TUBE IS HERE TO STAY. 
It is a major cycle in the advance of radio; and, while 
revolutionary in many respects, it reflects the trend of the 
machine age, mass production, and efficiency. The metal 
tube is here to stay because in time it will be possible to 

manufacture these tubes by means of new machinery, in- 
vented specially in connection with these tubes, at much 
less cost to the ultimate consumer. 

Are Metal Tubes Better Than Glass Tubes? When 
it comes to actual working, that ic, radio performance, 
it is believed that the new metal tubes are not, at the pres- 
ent time, superior to glass tubes -but they are not sup- 
posed to be! Do not forget that metal tubes are in their 
infancy. It will take a little time before they prove them- 
selves to be more efficient than glass tubes. That time, 
however, will rapidly arrive. In electrical efficiency metal 
tubes are now about on a par with glass tubes, but they 
have mechanical advantages not inherent in glass tubes. 

Will Metal Tubes Last Longer Than Glass Tubes? 
In the very nature of their design, metal tubes will last 
longer than glass tubes. They will, therefore, be more 
economical than the older type. 

These are the chief questions that have come up since the 
advent of metal tubes. There are, however, a number of 
other points of interest. The metal tube is the first one 
which tends to correct that ancient evil of the glass tube - 
i.e., to fit the tube quickly into its respective socket. I have 
consistently advocated this idea in my editorials in this 
magazine. In the November 1932 issue of Radio -Craft I 
stated as follows: 

"Have you tried to replace a tube in a set these days - 
and who hasn't? Unless you are a magician or are equipped 
with X -ray eyes; or unless you have Einsteinian faculties 
that enable you to look around corners, it is next to im- 
possible to put a tube in a socket these days. 

"Eventually the tube and set manufacturers will get 
together again and do something about it, so you can place 
a tube in a socket without running a temperature, and 
without cursing tube and set manufacturers." 

I am happy to say that, after several years, this objec- 
tion has been overcome. The new metal tubes have a key- 
ing pin whereby it becomes, by contrast, a pleasure to 
put the tube in the socket. 

The new metallic tubes take a great deal less room than 
the glass tubes, and some of the new tubes are so small 
that it becomes possible to build much more compact sets 
(for certain special purposes) than ever before. 

A number of people still bring up the argument that you 
cannot see inside a metallic tube to determine whether it is 
functioning. This argument holds no water either, because 
you have only to touch the tube with your finger; if it is 
warm, it is functioning. You do not have to see whether 
or not the filament is glowing. 

Remember that the metal tube is new. I have no doubt 
at all that endless advances will be made in the develop- 
ment of the metallic tube, just as tremendous advances 
were made in the design of the glass tube before it reached 
its present peak. Give the metal tube a chance and watch 
it grow. Three years from now we will wonder why we 
ever bothered with glass tubes that had to be handled with 
kid gloves, and which future radio historians will wonder at 
on account of their many shortcomings! 
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The French notice regarding television. 

TELEVISION 
IN FRANCE 

TH E experiments 
wit h television in 
England and Ger- 

many have aroused such a furore in 
Europe that the authorities in France 
became fearful lest their efforts along 
the same lines might be misinterpreted. 
(See the preceding, TELEVISION NUM- 

BER of Radio -Craft.) 
Accordingly, last month, French 

radio magazines contained the follow- 
ing announcement: 

TELEVISION 
Notice to the Public 

With the object of helping the public 
avoid great disappointments the Pro- 
fessional Syndicate of Radio -Electric 
Industry (Syndicat Professionel des 
Industries Radio -Electriques) feels it 
its duty to announce that the transmis- 
sions of views now being undertaken at 
the Ministry of Telegraphy, Telephony 
and Postal Service are no more than 
experiments undertaken to aid in the 
research into television problems. 

There will be a long period of severe 
labor before any honest manufacturer 
will be able to put on the market a 
television apparatus which will be at 
all satisfactory to the purchaser. 

The Professional Syndicate of Radio - 
electric Industry desires to place the 
public on its guard against unscrupu- 
lous manufacturers who, with the aid 
of announcements of progress from the 
research work at the ministry are de- 
ceiving the public by announcing that 
the receivers they are selling are able, 
either immediately or after modifica- 
tion, of receiving views. 

Such statements are lies 
In short it may be stated that: 
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Practical television is not yet in ex- 
istence. 

The date when it will come about 
cannot be stated. 

Television will ultimately be a com- 
plement of radio, but it will never re- 
place it, and it will demand a special 
apparatus which will not do away with 
existing radio sets, but will be auxil- 
iary to them. 

Therefore in buying, don't wait any 
longer for a general television -radio re- 
ceiver. 
Professional Syndicate of Radio-Electric Indus- 

tries. 

"SPOT" BROADCAST 
FROM VESUVIUS! 

VESUVIUS, that age 
Id "fiery mount" 
which has endanger- 

ed the lives of those who braved its 
slopes since the days of Pompeii made 
its "radio debut" to American radio 
listeners last month. 

Two engineers of the NBC, accom- 
panied by officials of the Italian Broad- 
casting Company climbed to the rim of 
Vesuvius to broadcast its rumblings to 
the United States. Within two hours 
after they had completed their pro- 
gram, the spot on which they stood was 
scattered all over the Bay of Naples! 

The eruption, the most devastating 
in recent years, came so soon after the 
broadcast that the NBC microphones 
were still in the crater. One was blown 
to pieces and the stream of molten lava 
ate up the wires as well as other 
equipment. 

It is interesting to point out that 
broadcast engineers covering "spot" 
and news events are fast earning the 
same reputation as newspaper photog- 
raphers who will go to any extremes 
to get a picture. 

Radio has played an important role 
in the vicinity of Vesuvius in recent 
upheavals as a means of quieting the 
people in the vicinity as well as warn- 
ing those in the danger zone to move to 
safety. Entertainers sent to the moun- 
tain slope broadcast to prevent panic. 

These artists broadcast fo calm the people. 

F 
1 

The station from which the Arctic radio newspaper 
is transmitted. 

ARCTIC RADIO 
NEWSPAPER 

TH E ever -widening 
circle of applica- 
tions to which radio 

can now be put includes a daily radio 
newspaper to inhabitants within the 
arctic circle, according to a report re- 
ceived by Radio -Craft, last month. 

The obvious impossibility of distrib- 
uting a daily paper to the wide -spread 
inhabitants of the north country is sur- 
mounted by sending the news via the 
radio station on the Dickson -Iland, be- 
longing to the U.S.S.R. News of world 
happenings as well as items of interest 
to these polar dwellers are broadcast 
daily, according to the report. 

And no doubt a little propaganda 
about the Soviet States is sandwiched 
between the news items, according to 
accepted European practice! 

HOUSE RIPS OUT 
P.A. SYSTEM! 

LL because Speaker 
Byrnes' gavel start- 
ed loud reverbera- 

tions when he pounded his desk in the 
House of Representatives the trial P.A. 
system, which was installed there last 
month, was taken out after only one 
hectic day. 

This installation, which would be of 
great assistance to those sitting in the 
galleries and the rear of the "floor" 
caused much excitement for the short 
time it was tried. 

The presence of the five microphones 
strategically placed through the cham- 
ber was a surprise to members and 
newspaper men. As the session be- 
gan, there was considerable amusement 
at side remarks of members near the 
mikes. They spoke without being 
aware that their words were being car- 
ried through the amplifiers. 

The excitement created by this ex- 
periment recalls the row stirred up in 
the House when Senator Carter Glass 
refused to use the first dial telephone! 
But the wheels of Progress do not stop! 
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IN REVIEW 

"D- LAYER " - 
THE NEW RADIO ROOF 

TuE first experiment- 
al proof of the ex- 
istence of the "D- 

layer" was reported last month by Dr. 
M. P. Syam of the University College 
of Science, Calcutta, India. The "D- 
layer" which was first suggested in 
1930 by Professors E. V. Appleton and 
J. A. Radcliffe of England, absorbs long 
radio waves and is penetrated by waves 
below a definite length. 

Unlike the E and F ionized layers 
which reflect radio waves, permitting 
long distance communication, the re- 
flection of waves by the D layer appears 
to be rare. 

Radio experts at the Bureau of 
Standards regard the proof of the ex- 
istence of the D layer as being of wide 
interest because of the possibility that 
this layer may explain the occasional 
poor transmission of ordinary broad- 
cast waves during the daytime. 

Recent experiments such as this one 
are doing much toward furthering 
radio theory! 

MYSTERY RAY 
"SEES" 50 MILES! 

ANEW "mystery ray" 
of the U.S. Signal 
Corps which is said 

to be able to detect the presence of a 
ship or plane more than 50 miles off the 
coast was demonstrated last month, 
amid elaborate plans for maintaining 
secrecy. 

While no definite information could 
be obtained regarding the nature of 
this new ray, it is assumed that it is 
somewhat similar to the demonstration 
made in Berlin some days before, using 
radio waves of 3 to 18 centimeters 
which cast a sharp beam out as far as 
the eye can see (about 50 miles from a 
height) which is reflected by any metal- 
lic object it comes in contact with. The 
reflected beam is then received on the 
ground and the location of the object 
determined by triangulation. 

Equipment used in the Berlin ray demonstration. 
The dipole at the left is the beam aerial. 

RADIO -CRAFT for 

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

essary to make a general survey of important monthly de- 

velopments. RADIO -CRAFT analyzes these developments 

and presents a review of those items which interest all. 

- 

The plane shown above 
took off, flew and landed 
without any pilot on board! 

Radio controlled it. 

RADIO PLANE 
FLIES WITHOUT PILOT! 

IIE high state of de- 
(elopment of radio 
-dynamics" or the 

remote control of mechanical devices 
was proven last month in England. 

A small plane took off, flew at over 
100 miles -per -hour and landed safely 
without a soul on board! During its 
flight and maneuvering the plane was 
controlled by three operators with a 
small portable radio transmitter at the 
airport from which the plane took off. 

The possibilities of this experiment 
both for military and commercial use 
are gigantic -imagine for instance, a 
fleet of these planes, controlled by a 
dirigible or a ship many miles away, 
attacking a city such as New York! Or, 
on the other hand, imagine a line of 
such planes carrying mail, fast freight 
or even passengers, and controlled en- 
tirely from the airports from which the 
planes originate and at which they ter- 
minate. Or, imagine a plane designed 
for long distance flying (they have been 
made to cover 7,500 miles without re- 
fueling) crossing the Atlantic or Pa- 
cific Ocean! 

INTER -CAR RADIO 
FOR G -MEN 

FURTHER informa- 
tion about the radio 
activities of the 

Federal Bureau of investigation has be- 
come available within the past month. 

Several months ago, we announced 
the plans for a secret national network 
of radio stations for the G -men. Now, 
we learn that their cars are equipped 
with transceivers, permitting two -way 
communication between cars and be- 
tween the nearest headquarters and 
any of the cars of the fleet. 

And while on the subject of police 
radio, Captain Donald S. Leonard of 
the Michigan State Police reported to a 
radio committee on police radio that 
state and municipal police systems are 
breaking the law by communicating 
with each other. Police radio trans- 
mitters are licensed to broadcast only 
to mobile units. 

OCTOBER, 1935 

RADIO TAXIS 
IN PARIS 

THE taxis equipped 
with radio sets 
which made their ap- 

pearance last month on the streets of 
Paris have met with great success. At 
present there are 5,000 of these taxis 
running, and according to reports, 
many more are being equipped to sup- 
ply radio entertainment, en route. 

A tax of 100 francs per year is paid 
by the taxi companies to the French 
government for each radio set in a cab. 

Another interesting news item, from 
another part of the globe concerning 
auto radio, also made its appearance 
last month. It seems that the seasonal 
decline in the sale of radio receivers 
which occurs every summer is being 
practically counterbalanced this year 
by the tremendous increase in car radio 
sales, according to the Canadian Com- 
merce Department. The sales of auto 
sets in April and May of this year 
showed a gain of over 25 per cent over 
March. 

Coincident with this increase in sales, 
a generally lower trend in prices is re- 
ported, as indicated by the fact that 
in March the average list price was 
$70.40 while in May the average price 
was slightly less than $62.00. 

THE METAL TUBES 
IN CHINA 

Oi TR report of the al- 
t rcation between 
G.E. and Philco re- 

garding the new metal tubes on page 
6 of the July issue has aroused not only 
national but international interest, as 
illustrated by the Chinese translation 
of our comment which appeared last 
month in China Radio. 

The humor of this situation is not at 
once apparent, but in the humble opin- 
ion of the Editor, there is some very 
subtle humor in a Chinese explanation 
of an American "cross -word puzzle "! 

This is not a laundry ticket -but an item in Chinese 
reprinted from "Radio- Craft!" 
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RADIO PICTORIAL 
< TELEVISION PROGRESS IN ENGLAND IS HERE 

VISUALIZED. Left, we see the operator in the 
control room regulating the "see -performances.' ., 
Below, this is not a set -up in a movie studio, 
but preparations for a boxing scene in the 
Crystal Palace Studios. Note that the ring is 
;vite small. At right, transmission of a horse 
lumping. The equipment for this latter trans- 
mission is housed in a mobile van, and can be 
sent to the scene of the event to be viewed. 

v 
(Radio Press Seri i ii 

4 
A TINY BUT COMPLETE BROADCAST STATION. It 
uses only one 12- millionth (.04 -W) the power of its 
famous foster parent, WLW. WEE is used for adver- 
tising purposes, but is completely workable. The two 
stations, giant and dwarf, make an interesting com- 
parison. 
LEFT, A REVOLVING SPEAKER TO AID TONE UNI- 

FORMITY. De- 
veloped by Bu- 
reau of Standards. 

I Kneeling before 
I sound transmis- 

sion equipment 
is V. Chrisler, 
while W. Snyder 
reads the sound 
meter of appar- 
atus for measur- 
ing sound trans- 
mission. Meas- 
urements are tak- 
en (at a number 
of points on each 
side of the panel) 
at 9 points in 
the frequency 

. 1 band of 128 to 
;I 4,096 cycles per 

second. 
(Harris a: J-,, ;) 

ROBOT. "ALPHA." WHO EMITTED STRANGE NOISES AT THE SAN DIEGO FAIR' An inves- tigating technician was knocked "cold" while seek- ing the trouble. Radio experts found the fault lay with the Fair's radio station. Prof. May is adjust 
inn his rohot. 

IInicrn.iiicn:d N(u- l'm,ii 

APPARATUS USED BY : 
"G" -MEN FOR WIRE- 
TAPPING! The unit 
shown was built by 
Mr. A. W. Nieman 
(shown) for officials 
of Colombia, S. A. 
It contains an all - 
wave radio set, am- 
plifier, mixer, tone con- 
trol, and arrangements 
for recording or repro- 
ducing any of the sounds 
picked up. These outfits 
have been used in many 

prominent cases. 

1.s. N. \lirzaoff Phoo,) 

CHECK YOUR 
WATCH, SIR? 

You place it on the 
microphone box at 
the left. An accur- 
ate tuning fork is 

used as a frequency 
standard to control 
the driving motor. 
The action of the 
watch is recorded in- 
stantaneously as a 

printed record. 
(RCA Victor Phulot 
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" 
INSTANTANEOUS' 

TEST OF WATCH 

ABOVE, A PARACHUTE RADIO. We see A. Y. 
Vishnevski, constructor of the tiny radio used for 
communication with parachutists in mid -air, 
showing parachute jumper P. I. Klimova the 
novel receiver. More than 10,000 recently at- 
tended an exhibition of jumping near Moscow! 

ISovrRn) 
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TWO -WAY POLICE RADIO 
INTRODUCES "SAFETY CAR" 
This new system works on a 

wavelength of 91/2 meters. All 
35 patrol cars are radio - 
equipped as is the "Voice of 
Safety" car shown here. Right, 
Sgt. Sullivan in Jersey City, N. 

J., Police Headquarters. 

. rr wJ w,v 
) 

..J rar ow 

r 
`W2XF4 

The interior of the Safety Car, showing the radio 
control panel, with Sgt. Conroy operating. 
(Address Radio -Craft for name of manufacturer.) 

Sgt. Conroy using the portable microphone. All 
equipment, except the control panel, is located under 

the rear deck. Besides the main operating room at 
Headquarters, two receivers at remoe points are 

used to provide reliable communication. 

View above shows 
"safety" speaker, and 
locations of the two 
separate antennas car- 
ried by all 36 cars. Car - 
to -car and car -to -head- 
quarters 2 -way commun- 
ication is maintained. 

A general view, above, of the transmitting A 

equipment, with Detective Conley at the 
transmitter, while Sgt. Sullivan talks to the 
Safety Car. Right, a crowd listening to a 

talk on safety being picked up on the car's 
receiver and reproduced through the speak- 
er on the roof. The speaker can be used 
either in this way, or it may be operated by 
the microphone and amplifier located in 
the car itself. Chief of police Daniel Casey 
claims remarkable results in the safety cam- 
paign, although the system has only been 
in operation a short time. The rod visible on the 
car is the transmitting antenna. A mesh antenna 
in tte roof is used for reception. The patrol cars 
are all similarly equipped except that they do not 

have the speaker; nor are they painted white. 

The control box used at the Headquarters station which 
puts the 100 W. transmitter into action. When the large 
button is up, the receiver is automatically connected in. 

v 

r elifrCiJ2q,tifr 
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NEW DESIGN IN 20W. P.A. AND RADIO i 

SYSTEM Used on "'Garden of Nations' Roof' 
at Rockefeller Center, New York, it includes 

radio and phonograph facili- 
ties. Portable speakers are 

.used at 20 strategic points. 
Handsome 
mahogany 
habin 

a 
t s 

house d 
conceal this 
technical 
a pparatus. 
A micro- 
phone may 
be con- 
nected at 
will. T h e 

w o r k s" 
Lare a I s o 

mused 
i n 

hogany 
cabinets as - - 

shown a t - 
left. The 
tuning dial '' and monitor speaker at the bottom of the cabinet are+ 
clearly seen. The rear view shows the receiver and 

amplifier used. 
ahran Photo.) 
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Fig. I. Table I lists the above details. 

METAL tubes -being more com- 
pact, inherently strong in 
structure and having many 
man ufaetn ring advantages 

over glass tubes- fulfill an urgent 
need in the field of applied electronics. 

As the artist has expertly illustrated, 
Fig. B., the glass tube design that has 
held sway for the last 28 years at last 
has succumbed to the modern demand 
for "quantiquality" (a word coined by 
Sachs which aptly typifies the modern 
demand for greater production and 
closer tolerances) ! 

THE GLASS PROTOTYPE 

The case against glass tubes is a 
strong one, but only a few important 
points will be mentioned. 

That there is little difference be- 
tween the elements inside the glass and 
the metal envelopes is evident by ref- 

Fig. B. GOING -going- - - - I 

Fig. A. Left, metal -tube exterior; center, "X -ray eye" view; right, cross -section. fl 

AN INSIDE STORY ABOUT 
METAL TUBES 
Interesting details concerning the all -metal tube; also, 
recently- introduced, associated types are described. 

R. D. WASHBURNE 

erence to Fig. F. This view shows 
that a great amount of material re- 
quired in order to secure rigidity with- 
in the necessarily large glass bulb, is 
not required in a metal tube. 

It is necessary to coat the glass bulb 
with a graphite preparation in order 
to prevent the collection of potential 
charges on the bulbs, especially at the 
higher radio frequencies. The metal 
envelope eliminates this fault, permit- 
ting perfectly satisfactory operation 
right on down to below 5 meters! 
(See the article, "An 18 Metal Tube 
All -Wave Superhet," in this issue.) 

The metal tube structural require- 
ments previously mentioned, and some 
of those hinted at, will be evident by 
reference to Fig. 1, which illustrates 
a typical screen -grid tube; a descrip- 
tion is given in Table I. 

(Continued on page 231) 

Fig. C. "Metal- spraÿ' tuba. 

M ETA L- 
SPRAY 
SHIELD 

(1) 
(2) 
(3) 
(4) 
15) 
(6) 
17) 
(8) 
(9) 

(10) 

TABLE I 

Solder (23) 
Cap Insulator (24) 
Rolled Lock (25) 
Cap Support (26) 
Grid Lead Shield 
Control -Grid (27) 
Screen -Grid (28) 
Suppressor -Grid (29) 
Insulating Spacer (30) 
Plate 

Glass Bead Seal 
Fornico Eyelet 
Brazed Weld 
Vacuum - Tight 
Steel Shell 
Cathode 
Helical Heater 
Cathode Coating 
Plate Insulating 
Support 

(I1) Mount Support (31) Plate Lead Con- 
(12) Support Collar nection 
(13) Getter Tab (32) Insulating Spacer 
(14) Glass Bead Seal (33) Spacer Shield 
(15) Fornico Eyelet (34) Shell - to- Header 
(16) Lead Wire Seal Weld 
(17) Crimped Lork (35) Header 
(18) Aligning Key (36) Shell Connection 
(19) Pinched Seal (37) Octal Base 
(20) Aligning Plug (38) Base Pin 
(21) Grid -Cap (39) Solder r 
(22) Grid Lead Wire (40) Exhaust Tube 

(Additional construction details appeared in 
the article, "Now -Metal Tubes." in the June, 
1935 issue of Radio-Craft.) 

Fig. D. Metal -glass tube. 

SLIP -OVER 
METAL SHIELD 

8-PRONG 
GLASS 
BULB 

Fig. E. Glass -"metal" tube. 

METAL- TC"rE 
CAP 

GLASS 
'NVELOPf 
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TESTING METAL TUBES ON 
A "BEGINNERS' BREADBOARD" 
Beginners find it difficult to wire up circuits from a schematic diagram, preferring fo fol- 
low a "pictorial layout "; experienced technicians, to save time, resort to "haywire" hook- 

ups. The "breadboard" set -up solves these problems of tyro and expert, equally well. 

N. H. LESSEM 

EVERY TIME a new development 
in radio is announced, almost im- 
mediately there is a feverish rush 
to apply it to the thousands of 

circuits which have appeared time and 
agaii, in various radio periodicals. Nor 
does the rush subside then, for every 
radio man and experimenter has a few 
pet circuits of his own securely tucked 
away in the back of his mind -circuits 
which, peculiarly enough, seem more 
and more to fit in with these new ideas 
as they appear. And, to add to the 
excitement, new ideas in radio are not 
any too scarce. 

The latest rush has been started by 
the appearance of the new series of 
all -metal tubes. Everyone is working 
madly to test these new tubes in vari- 
ous circuits. 

To facilitate matters we introduce 
the Beginners' Breadboard, which is a 
"clip set" designed to expedite the 
building and testing of these various 
circuits. This clip -set idea is not a 
new one; it was first introduced by 
Hugo Gernsback 'way back in the days 
of 1924 -'25 -the so- called "era of re- 
flex circuits." (This device enabled 
hundreds of experimenters to build and 
try the many different types of reflex 
circuits in a comparatively short time, 
whereas, otherwise, a period of months 
would have been required to thor- 
oughly check each individual circuit.) 

For many years the clip set was a 
popular piece of apparatus in every 
experimenter's laboratory. Gradually, 
however, it became a commonplace 
thing and was not mentioned very oft- 
en in radio magazines. 

Recently, the clip set, in a modified 
form, broke into print once more, in 
the August and September, 1935 is- 
sues of Short Wave Craft. Now, we 
bring it to you to facilitate testing of 
the new series of all -metal tubes. 

The clip set is a very flexible, prac- 
tical and convenient device containing 
practically all foundation units for 
constructing or checking 1 -, 2- and 3- 
tube circuits built up around the all - 
metal tubes. It provides to its owner 
the option of using any of the 10 
different initial types of all -metal tubes, 
without changing any sockets -since 
these tubes use a universal, 8 -prong 
keyed sockets; employing transformer, 
or resistance- capacity coupling, or 
both; using potentiometer, or variable 
condenser control of regeneration; 
and, of constructing battery, A.C., or 
A.C. -D.C. circuits. All this can be done 

(Continued on page 239) 
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Fig. A. The positions of the parts of the "clip set" are clearly evident. 
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Fig. I, above. The schematic circuit of the typical 3 -tube set described. 

Fig. 2, below. The picture layout of the same set (shown above). 

RADIO -CRAFT for OCTOBER. 1935 203 

www.americanradiohistory.com

www.americanradiohistory.com


INJECTION- 
LAP 63 

ATEA 

PLATE 

(PEENSAID 
4]44 

(ITIIODE 
N 

HE PENTAGRID (5- grid) tube, 
that first earned fame as a com- 
bined "oscillator- mixer" (or, "- first- detector "), in a new de- 

sign will soon annex laurels as a com- 
bined "mixer- amplifier "! 

When the 2A7 and 6A7 pentagrid 
frequency converter tubes were first 
introduced in June 1933, they repre- 
sented a marked advance over previous 
methods of frequency conversion for 
superheterodyne receivers. In fact, so 
enthusiastic were radio engineers that 
claims were made that these tubes 
would overcome all the ills previously 
encountered. 

And for a time these claims proved 
to be true. 

But, the introduction of commercial 
all -wave receivers on the market 
brought forward new problems which 
showed the 2A7 and 6A7 tubes to be 
deficient, especially on the high-fre- 
quency end of the short -wave spectrum. 
The oscillator efficiency which held up 
nicely on lower frequencies was found 
to be inadequate at the low frequency 
ends of the high- frequency bands! So, 
engineers sought means to increase the 
operating efficiency of the tubes on 
these frequencies. 

Several circuits were devised, in 
which a triode tube was used either to 
boost the oscillator output or to entire- 
ly replace the oscillator section of the 
tube, "injecting" a local oscillation 
from a separate oscillator tube into the 
converter by means of the "virtual 
cathode" or as it is commonly called, 
the oscillator- section grid. 

This system permitted better effi- 
ciency but another difficulty entered the 
picture in the form of coupling between 
the control -grid (grid No. 4) and the 
injection -grid. While this coupling is 
small and is not noticeable in the tube's 
operation on the broadcast band and 
the low -frequency end of the short- 

NEW 6L7 PENTAGRID 
"MIXER- AMPLIFIER" 
METAL TUBE 
"Injection grid" and "mixer- amplifier" are new terms in- 
troduced to radio in the description of this new metal tube. 

C. W. PALMER 

wave spectrum, it was a source of an- 
noyance to set designers who made sets 
running down to 10 meters, or so. 

THE 6L7 PENTAGRID 

"MIXER- AMPLIFIER" 

With the introduction of the new line 
of metal tubes, tube engineers have 
taken advantage of the opportunity to 
bring out a new tube which is particu- 
larly designed to eliminate the diffi- 
culties described above. This new tube 
is to be known as the 6L7 and is a 
pentagrid tube of a type called a penta- 
grid mixer-amplifier designed with two 
separate control -grids shielded from 
each other. 

This design permits each control- 
grid to act independently on the elec- 
tron stream (from cathode to plate). 
Thus the tube can be used as a mixer 
in superheterodyne circuits having a 
separate oscillator stage, as well as in 
other applications where dual control 
is desirable in a single stage. 

The circuit at Fig. lA shows the ele- 
ments of the tube in their respective 
order. First, there is the cathode, sur- 
rounded by G1 which is the signal con- 
trol -grid; next is G2, the screen -grid; 
then G3, which is the second control - 
grid or "injection- grid" where the os- 
cillator voltage is applied to the mixer; 
next the second screen -grid tied to G2; 
then suppressor grid G5; and finally 
the plate surrounds the entire group. 

The circuit, Fig. 1A, shows the first 
method of using the 6L7 as a mixer - 
amplifier. The tube is connected as a 
straight pentode, between the preselec- 
tor and the first I.F. transformer. The 
oscillator, which may be a 6C5 metal 
tube is connected in the usual man- 
ner, and the injection -grid of the 6L7 
is connected directly to the grid of this 
oscillator, thus biasing the grid at the 

Fig. I. Two circuits for the 6L7 when used as a superheterodyne frequency- converter. 
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same potential as the oscillator grid. 
This is the preferable method of tying 
the oscillator to the mixer- amplifier, 
though there is a second method which 
can be used. The advantage of the 
method described is that the gain of the 
converter is practically independent of 
the oscillator voltage, over quite a wide 
range. In the second method, shown 
in Fig. 1B, the injection -grid is sep- 
arately biased, and is coupled to the 
oscillator through a condenser. 

The advantage of this tube over the 
use of an ordinary pentode as mixer 
tube, using the suppressor -grid as the 
"injection- grid" (a method resorted to 
by several manufacturers) is the fact 
that although grids 1 and 3 both con- 
trol the electron stream of the tube, 
they are effectively shielded from each 
other by the screen -grid, G2. Thus the 
ills of "circuit locking," ineffective in- 
jection control, and inter -electrode ca- 
pacity between the input and the injec- 
tor circuits are avoided. 

(Continued on page 239) 
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rg. 3. above. Two interesting graphs of frequent - 
converter action for the 6L7. 

Fig. 2, below. The ¿Li as an A.V.C. -controlled R.F. 
of I.F. pentode amplifier? 
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MAKING THE 
LAZYMAN "4" 
RECEIVER 
Pre -set padding condensers are the "heart" 
of this delight to the "laziest man in the 
World" 
N. H. LESSEM 

11E RECEIVER to be described is quite conventional 
in design. It consists of a stage of tuned R.F., a detec- 
tor, and one stage of A.F. amplification; a half -wave 
rectifier delivers "B" power. 

As certain types of the metal tubes are not suitable for 
combined A.C. -D.C. operation, the new "metal -glass" tubes 
were used. These tubes use the same new 8 -prong octal 
base as the all -metal tubes. The characteristics of the 
GJ7MG ( "MG "- metal -glass) and the 6K7MG are similar to 
the 6J7 and 6K7 tubes in the all -metal series. The 43MG 
and 25Z5MG are similar in characteristics to the 43 and 
25Z5 in the older -type glass tubes. (The physical construc- 
tion of these tubes is described elsewhere in this issue.) 

The station pre -selector arrangement is obtained by the 
use of an improved type of mica compression condenser. 
Suitable condensers are connected across the grid- circuit 
inductances of the R.F. and detector tube by means of dou- 
ble -pole, single -throw switches. By using the various con- 
densers that are shown in the List of Parts, your favorite 
stations may be tuned in accurately by careful padding. 

It is important to mount these 12 padding condensers as 
shown in the accompanying photograph. Due to the con- 
struction of these condensers misalignment is practically 
impossible. It is imperative that all grid leads be kept as 
short as possible and properly shielded wire must be used 
throughout in order to prevent circuit oscillation. 

When using the pre- selector switches the center switch, 
shown as the all- station switch, should be snapped to the 
"off" position and then the individual switches for the de- 
sired station should be thrown on. When changing to an- 
other station the switch that is in the "on" position should 
be switched off before selecting another station. Otherwise 
the receiver will in all probability be thrown completely out 
of the broadcast band. 

If conventional tuning is desired this may be obtained by 
snapping the center switch shown in the diagram as the all - 
stations switch to the "on" position. Rotating the tuning 
dial located on the right and side of the receiver brings in 
the stations in the usual manner. When using the tuning 
dial in this manner the station selector switches should be in 
the "off" position. 

In conclusion a noticeable improvement over the glass - 
type tubes was very noticeable in that the hum level was 

WNN 

1 

ALL 
STATIONS 

Fig. A. The snap switches tune -in the locals. 

much lower and the output, considering that a single tube 
was used, was remarkably good. 

As indicated in Fig. C, the pre -tuning padders are 
mounted by soldering to heavy, grounded busbar. (See Fig. 
1) (The "hot" terminals for each pair of these condensers 
are located in the center of the respective mounting plate.) 

Note: this set was not designed to establish world 
records for distance, selectivity or tone quality but was 
built solely to meet the demand for a radio set which would 
eliminate the annoyance of "fiddling around" for stations. 
The Lazyman "4" provides instantly selected and accu- 
rately t'o'ed radio programs. (Continued on puye 248) 

Fig. C. This view shows the pre -tuning padders, supported by the bus wiring. 

Fig. I. The pre set padders may be seen in this circuit. Switch Sw.7 provides "normal" tuning. 
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Fig. B. Here Is the chassis removed from cabinet. 
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ASUPERHETERODYNE circuit is employed in this 
metal -tube tuner unit using a 6K7 as an R.F. 
amplifier working into a type 6A8 metal tube. 
The 6A8 is used in a novel manner which results 

in a higher than normal conversion gain; the signal is fed 
into the control -grid, the oscillator -grid element has im- 
pressed upon it a small positive voltage. The oscillator 
plate and screen -grid are connected together. The plate 
is connected, in conventional manner, to the I.F. amplifier 
coil which is of the "high- fidelity" type. A separate metal 
tube, type 6C5, serves as an oscillator. Two stages of 
I.F. amplification incorporate the new metal -type 6K7 
tubes. The first two I.F. amplifier coils are of the variable - 
coupling type now becoming so popular in the maintain - 
ance of high -fidelity performance. A final stage of fixed 
coupled I.F. amplification is employed. A double diode is 
used as a second -detector and A.V.C. tube. 

Covering a tuning range of 12 to 575 meters (or to 
2,000 meters, if desired,) the tuner unit is completely self - 
contained and embodies all the latest technical advantages 
of modern radio receiver design. When the tuner is com- 
pleted, following the circuit and layout shown in Figs. 1 
and A, it is ready for installation merely requiring dis- 
connecting the present R.F. system of the receiver, and mak- 
ing five simple connections. The tuner unit shown contains 
its own filament transformer, volume control and power 

A METAL -TUBE 
ALL -WAVE TUNER 
This adjustable -fidelity all -wave tuner is 
readily adaptable to existing receivers, or 
to the high -fidelity A.F. amplifier described 

on the following page. 

H. R. WILLIAMS 

switch, selectivity or noise suppression control, range 
switch control, and main station selector control, making a 
total of four knobs. The range switch incorporated is of 
heavy mechanical construction assuring positive contact 
on all bands. 

For obtaining a constant program enjoyment, the vari- 
able- coupled high -fidelity I.F. coil system is essential, as it 
enables the listener to adjust the degree of selectivity to 
his particular needs. Continuous variations of the mutual 
inductance between primary and secondary of the I.F. am- 
plifiers are obtained without affecting circuit constants. The 
approximate range of variation is from one -third critical 
coupling to over three times critical coupling. 

The full -vision airplane -type dial used is of the planetary 
drive type, making a very positive vernier action. Also in- 
corporated in the dial, which greatly fascilitates short- 
wave tuning, is a red pointer which has approximately a 
35 to 1 ratio movement with regard (Continued on page 240) 

Fig. A. The positions 
of the parts used in 
the tuner are clearly 
seen in this and the top 
chassis view, above. 
The long rod at the 
left controls the I.F. 
coupling which is the 
fidelity control. The 
center rod is the wave - 

change control. 

Fig. I. The circuit of the tuner unir, illustrating the wave changing scheme and the method of obtaining variable selectivity I.F. action. 
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METAL TUBES IN A 
HIGH -FIDELITY 
AMPLIFIER 
This 40 (or 20) W. amplifier is readily adap- 
table to the variable -fidelity tuner on page 
206, opposite. Also suitable for P.A. work. 
J. B. CARTER 

To THOSE of us who have watched the progress of 
radio from its inception, the forward movement of the 
industry to produce at a reasonable cost, practical 
high- fidelity amplifiers has proven a most difficult feat. 

The recent new metal tubes however, have removed some 
of the most stubborn difficulties in the way of producing 
an A.F. amplifier with high- quality output, adequate for 
either a P.A. system or the audio output system of a fine 
radio set. 

These difficulties all boil down to four: (1), gain; (2), 
hum; (3), fidelity; and (4), power- capacity. It has been 
unfortunate that most of our tubes with fairly high gain 
were not of the separate- cathode type, so that they tended 
to introduce hum, or else they failed to provide enough 
output to swing the grids of a final push -pull output stage 
wide enough. The metal tubes provide everything needed. 

The general details of the amplifier circuit are standard. 
However, there are a number of features which are new 
and of interest. After careful consideration of all the metal 
tubes available, the following tubes were finally chosen as 
being the cream of the crop and also the most suitable for 
this type of amplifier. One 6J7, two 6C5s, two or four 6F6s, 
and three 5Z4 rectifying tubes. 

The amplifier, Figs. A and 1, consists of three stages of 
transformer coupled amplification. The output stage uses 
four 6F6 tubes connected in a push -pull parallel arrange- 
ment that will deliver an output of 40 W. with only 5 per 
cent harmonic distortion present. For those who do not 
require this amount of power, two of the 6F6 tubes may be 
omitted, thus making the output stage straight push -pull. 
This will provide an output of 20 W. The only difference 

5Z4 CH.1 P.T.1 
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Fig. B, above; Fig. 2, below -the power supply. 
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INPUT 
SOCKET 

POWER 
PLUG 

16 

Fig. A, op; Fig. I, above -the amplifier. 

between the 40 and 20 W. amplifier are the power and the 
output transformers. 

As noted in Fig. 1, the 6F6 tubes are connected as triodes 
in class A prime. This provides high A.F. power and low 
distortion. The static plate current is only 20 ma. per tube, 
but when it is driven, it increases to almost 55 ma. This 
is a factor in the economical side of class A prime opera- 
tion. It means that the average plate power is half that 
which would be taken by an equivalent straight class A 
amplifier. This economy is not obtained at the expense of 
fidelity. The fine quality delivered is due almost entirely 
to the transformers used. 

The unusual simplicity of construction and wiring is 
apparent at a glance. The input transformer has primary 
terminations to match a universal line. This transformer is 
coupled to the grid of a 6J7 tube triode connected. The 6J7 
tube has the unusual good amplification factor of 22 and 
is non -microphonic. This tube is again transformer coupled 
to the 6C5s. The input transformer from the 6C5s to the 
four 6F6s is of a special type designed specifically for the 
purpose. The output transformer is also critical and should 
be the exact impedance to match the tubes. This trans- 
former is quite a husky affair and will handle the entire 
output without saturation. Output is provided for 4, 8 

16 and 500 ohms. 
It is, of course, necessary to have a power supply with 

good regulation because of the difference of plate current 
at no- signal and full output. See Figs. B and 2. This also 
explains why self -biasing is not used. The power supply has 
been especially designed to take care of this requirement. 
The internal resistance of the plate supply is quite low and 
the D.C. regulation does not exceed 10 per cent. The re- 
sistance of the grid supply for the 6F6s is essentially zero, 
since fixed bias is used. Bias voltage is obtained through a 
separate rectifier system using a 5Z4 rectifier in a half - 
wave circuit. 

The amplifier is extremely flexible, both electrically and 
mechanically. By placing the A.F. amplifier and the power 
supply on separate chassis, the possibility of hum pick -up 
is made negligible. It can be used for rack or table mount- 
ing. 

It is a 'ifficult proposition to find a suitable volume con- 
trol that will not introduce distortion. In fact, it is really 
impossible, without resorting to a "pad." The T pad as 
shown in the diagram is 500 -ohm unit. If a mixer circuit is 
required it may be connected as shown in Fig. 3 A and B. 
Care should be exercised in the choice of the T pads. They 
should be of the tap switch (Continued on page 240) 
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TIII; NEW Midwest Deluxe 18-tube radio is designed 
around the new metal tubes and uses these new metal 
tubes throughout, entirely eliminating glass tubes in all 

sockets with a resulting improvement in selectivity, sensi- 
tivity and a marvelous increase in fidelity of tone, on ac- 
count of the more rigid construction and greater uniformity 
of these new tubes. Also it has been found possible to 
extend the tuning range to less than five meters without 
sacrificing any other portion of the tuning range all the 
way to 2,000 meters with the exception of a small gap for 
I.F. amplification as is customary. 

These new tubes appear to be entirely justified in spite 
of the large selection of tubes already available and in spite 
of their slightly higher cost. They are much, more uniform, 

gnglneering Dept. \Ildwest Radio Corp. 

AN 18 METAL -TUBE 
ALL -WAVE SUPERHET 
Metal tubes and all -metal construction are 
the features of this new deluxe model re- 
ceiver. Range -41/2 to 2,000 meters!! 

W. A. SMITH* 

permitting the set to be designed closer to the proper oper- 
ating point of the tubes without fear of variations in the 
tube constants causing trouble. 

The tube complement is made up of five power pentode 
output tubes bearing the number 6F6. Four of these are 
used in the output stage in push -pull parallel giving over 
20 W. of undistorted power and necessitating a specially 
designed loudspeaker capable of accepting this output. The 
fifth of these power pentodes is used as a driver for the 
preceding audio stage. 

The new 6K7 is a very worthy replacement for the old 
6D6. This R.F. pentode is very stable in operation and 
very uniform in results. Five of these little iron men are 
used in the R.F. and I.F. amplifiers as well as in the mixer 
stage. 

Outstanding among these metal tubes is the 6C5, which 
is a detector -amplifier triode that is a radical departure 
from past practice. Heretofore all triodes have been de- 
signed as R.F. amplifiers with the requirement that the 
inter -electrode capacities should be low. This resulted in 
poor operation in audio circuits. This new 6C5 is specially 
designed for audio work and makes a remarkable low noise 
level audio amplifier. 

Four of these metal triodes (Continued on page 250) 

A 3% W. METAL TUBE 
A. F. AMPLIFIER 
This metal tube amplifier has many uses both for P.A. work, 
inter -office communication, signalling and call systems, 
radio set amplification, etc. It is very ruggedly made. 

THEO. SCHMALZRIEDT* 

IN designing this amplifier, prime con- 
sideration was given to the produc- 
tion of high gain, wide frequency 

characteristic, simplicity and low initial 
cost. 

After careful consideration, the new 
metal tubes, types 6F5, 6F6 and 5Z4 
were chosen. This tube combination 
lends itself beautifully to the design of 
an amplifier of this type. 

As shown in the circuit diagram, 
which gives the constants of the com- 
ponents, the input tube -the 6F5 -is 
resistance- capacity coupled to the 6F6, 
providing a gain of about 75 db. with 
an output of 31/2 W. This combination 
of high -mu triode and power pentode, 
resistance- capacity coupled with the 
values indicated precludes feed -back or 
other types of instability. 

The absence of coupling transform- 
ers permits a frequency characteristic 
of 50 to 10,000 cycles with a variation 

Consolidated Radio Prods. Co. 
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of not more than 5 db. 
Excitation of the speaker field is pro- 

vided by means of a socket which serves 
at the same time as the termination of 
the amplifier output. 

The gain of the amplifier is suffi- 
cient so that a carbon microphone may 
be used for close talking, if desired. 
A high impedance phonograph pickup 
may be connected directly to the input 
without the use of any transformer. 

No input or output transformers are 
provided, permitting the user a wide 
choice of applications for this unit. 
Thus, it may be connected directly to 
the detector of a radio tuner, providing 
high quality audio amplification. A 
line- to-grid transformer may be con- 
nected to the input of the amplifier per- 
mitting amplification of sounds from 
a microphone or phono, pickup at a 
distance. 

The choice of metal tubes for this 
amplifier adds to the rugged construc- 

RADIO- 

The chassis with the three metal tubes in place - 
note the neat appearance. 

The circuit o the amplifier. The speaker plug also 
connects the field coil to the power supply circuit. 

tion, which is sufficient to withstand 
the abuse to which a P.A. and general 
purpose A.F. amplifier is subjected. 
The solidly made chassis, with all small 
parts mounted below -board, in such a 
manner that no ordinary handling will 
affect the operation, adds to the feeling 
of reliability created by the neat ap- 
pearance. 
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AN ULTRA -MODERN 
METAL -TUBE CHECKER 
Radical departures in electrical and mechanical design as 
well as convenience to the user make this unit outstanding! 
A schematic circuit illustrates many technical improvements. 

O. J. MORELOCK* 
ANEW TUBE checker which rep- 

resents a striking departure 
from former types, in appear- 

ance, electrical and mechanical con- 
struction, and in convenience to the r user has just been placed on the mar- 
ket by the Weston Electrical Instru- 
ment Corp., Inc. This tester has 
sockets providing for all pin combina- 
tions for glass and metal tubes now 
commercially available, and provisions 
for other combinations which may be 
introduced in the future. 

The circuit, shown in Fig. 1, incor- 
porates a fundamental advance in test- 
ing tubes on the basis of total emis- 
sion, in that three separate loads, one 
for general -purpose tubes, one for bat- 
tery types and one for diodes, are 
available as required at the throw of a 
switch. Thus, the total emission tests 
for each type of tube may be obtained 
on a specific load basis and without 
possibility of damage to the tube 

-Radio Eng. Dept., Wectun Eleetrlcal Inst. Corp. 

Fig. A. Here is the all -wave chassis. 

METAL TUBES in R.F., fre- 
quency- converter and I.F. 
stages are a feature of this 

7 -tube receiver, which covers the fre- 
quencies from 18,300 kc. to 535 kc. 
in three extended wavebands. The 
first covers 5,750 to 18,300 kc. (52.2 
to 16.4 meters) for foreign broadcast 
and domestic daytime reception; the 
second, covers 1,715 to 5,800 kc. (175 
to 51.8 meters) for foreign short -wave, 
intermediate short -wave and police 
broadcast reception; and the third 
covers 535 to 1,730 kc. (560 to 173 
meters) for general broadcast recep- 
tion. 

The set is equipped with a sensi- 
tivity control which eliminates inter - 
station noise on average -strength sig- 
nals, assuring quiet reception at all 

*Chief Eng'r., whulr.ale Radio Service Co.. Inc. 

structure. (An important feature.) 
A group of seven individual "elec- 

trode" switches, grouped on the cen- 
ter operating panel of the tester pro- 
vides a highly flexible means of setting 
up the various electrode combinations 
for any tube. Individual portions of 
all tubes may be checked, no matter 
how complicated they may be, includ- 
ing individual diode readings and sep- 
arate portions of double tubes; and all 
without removing the tube from the 
socket. 

A complete inter -element neon 
short test, carried out while the tube 
is hot in the socket used for emission 
readings, is made available by simply 
throwing the "short -test" switch, pre- 
vious to the regular test operation. 

A self- contained transformer sup- 
plies all necessary potentials from 105 
to 130 V. A.C. line. The line voltage 
adjustment on the center panel, oper- 
ating in conjunction with a direct 
reading meter, is connected through a 

--, OCTAL - 
TUBE 

SOCKET 

Fig. A. The tube checker with its 
case. 

cast aluminum 

toggle switch to permit a check on 
line -voltage at any time while a tube 
is under test. 

The unit is completely enclosed in a 
durable cast aluminum case (Fig. A), 
divided in the center by an engraved 
bakelite panel section carrying the in- 
dicating instrument and all controls. 
The meter itself is of modern rectangu- 
lar shape with an easy -to -read scale. 
Four sockets are located on each side 
of the center panel, providing all 
standard pin layouts from 4- prong to 
8- prong, inclusive. 

Fuses within the bakelite plug on the 
(Continued on page 234) 

A NEW 7 -TUBE 
ALL -WAVE RECEIVER 
An unusual combination of metal and glass envelope tubes 
in this superhet. supplies the high gain. (See diagram.) 
HUBERT SHORTT* 
times except when tuning in extreme- 
ly weak and distant signals. This con- 
trol is mounted on the back of the 
volume control, so that the same knob 
controls both functions. 

A "high- fidelity" switch on the chas- 
sis spreads the selectivity of the I.F. 
circuits, to prevent side -band cutting, 
thus permitting the passage of high 
frequency notes. This increases the 
quality of reception for local stations 
to supply the greatest enjoyment of 
the programs. 

Two additional features -diode A. 
V.C. and full -range tone control -make 
the set thoroughly modern. 

DESIGN FEATURES 

The sensitivity of the set is rated at 
from 2- microvolt absolute on the 
standard broadcast band, to 2 micro- 
volts absolute on the foreign short- 
wave band. The selectivity is ample 
for separation of all stations (under 
normal broadcast conditions), being 
rated 28 kc. broad at one thousand 
times down. This indicates non- inter- 
ference between signals of a field 

RADIO -CRAFT for OCTOBER, 1935 

strength ratio of anything less than 
1,000 to 1 at 14 kc. separation. 

The undistorted output of the set 
is 3 W., assuring volume consid- 
erably in excess of room requirements. 
Fidelity is flat within 6 db. from 100 
to 5,500 cycles. Current consumption 
is 68 W. at 115 V. 60 cycles. 

The control arrangement includes 
an illuminated airplane dial calibrated 
in kc. with colored band -indicator. 
Five knobs comprise the controls -one 
knob for tuning; another for volume 
and sensitivity control; another for 
tone control; a fourth for wave -band 
switching and the fifth for high -fidel- 
ity or I.F. spreader control. 

The tubes used in this set are a 
combination of metal and glass types. 
Three type 6K7 tubes are used as 
R.F. amplifier, frequency converter 
and I.F. amplifier, respectively. An- 
other metal tube, a 6F6 is used as the 
A.F. power output tube. A 6B7 'glass 
type tube is employed as diode,detec- 
tor, A.V.C. and A.F. amplifier; another 
glass tube, a 76 is the oscillator and a 

(Continued on page 235) 
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TEST.'rNG 

tv'ETAI T7BE A PORTABLE -TYPE 
METAL -TUBE CHECKER 
This unit will check all tubes including the new metal types; 
also, it can be used as a point -to -point set analyzer. 

MILTON REINER* 

The counter -type unit, above and circuit, below 
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ACOMPLETE, modern tube checker was described 
by the writer in the May, 1935, issue of Radio -Craft, 
and a great many readers sent to the author for 

detailed diagrams and instructions. Since writing the 
article, the new octal -base metal tubes were designed and 
are now actually on the market. The large number of 
inquiries and enthusiastic comment is strong evidence of 
the need for a good economical instrument. 

Therefore, the previous tube tester has been redesigned 
to accommodate the new tubes and has been further im- 
proved to incorporate some general testing features which 
in most instances will permit it to serve as a complete 
trouble shooter for a radio receiver. This means that a 
single tester will serve both as a tube checker and as an 
analyzer for point -to -point testing. The physical lay- 
out has been improved and a new large meter adds con- 
siderably to the appearance as well as ease of operation. 

This new 5 -in. fan -type meter costs very little extra. It 
is a D'Arsonval moving -coil meter having an accuracy 
within 2 per cent. The scale length is about 60 per cent 
longer than the meter scale used in the first model! 

The major portion of the panel is sloping for easy oper- 
(Continued on page 243) 
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A 3 -BAND METAL -TUBE 
SUPERHETERODYNE 
This all -wave superhet. set features the small -size chassis 
made possible by the use of the 6 metal tubes. 

H. W. PARO *, 
THIS 6 -tube superheterodyne set, 

covers the wavelengths from 18 to 
550 meters, in three bands. The cir- 

cuit employs 6 of the new metal tubes, 
one 6A8 frequency converter, one 6J7 
I.F. amplifier, one 6H6 combined sec- 
ond- detector and A.V.C., one 6F5 
first A.F. amplifier, one 6F6 power 

.Manufacturer's name on request. 

amplifier and one 5Z4 rectifier. 
The chassis is equipped with a large 

airplane -type dial, facilitating easy 
tuning on the three wave -bands. The 
dial provides smooth vernier action so 
essential to short -wave tuning. 

A glance at the schematic circuit be- 
low, shows the outstanding features of 
the set. It has automatic volume con- 

The circuit showing the band -switching arrangement and other f 
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The chassis of the metal tuba sat 

trol, provided by the second diode plate 
of the 6H6 tube. A manually- operated 
tone control permits adjustment of the 
high- frequency response to suit indi- 
vidual taste. 

The set is sold in an attractive cab- 
inet 12x14 %x7 ins. deep. The power 

(Continued on page 239) 

The under -sida view of the chassis 
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THESE 1935 -'36 RECEIVERS 
FEATURE METAL TUBES 
The Metal Tube Era in radio construction is here; one line* 
introduces a sentry box, permaliner, sliding -rule tuning 
scale, and stabilized reproducer, as shown by diagram. 

DEVELOPED, designed and manu- 
factured by the "House of 
Magic," 8 sets have just been 

introduced, using f rom 12 to 5 tubes. 

The table model No. A70 three -band set. 

They incorporate five major develop- 
ments, in addition to many improve- 
ments over conventional types of radio 
receivers. 

All offer both standard- and short- 
wave reception features and several 
have extended tuning ranges for ultra - 
short waves. One has five bands, two 
have four bands, two have three bands 
and three have two bands. They are 
known as models A125, A87, A82, A75, 
A70, A65, A63 and A53, respectively. 

Outstanding among the developments 
is the new metal tube, used entirely in 
these new sets. Other exclusive ad- 
vances are the sentry box, the perma- 
liner, the stabilized dynamic speaker 
and the sliding -rule tuning scale, de- 
scribed below. 

THE METAL TUBE 

The new metal tubes are not only 
much smaller and more sturdy than 
conventional glass tubes, but offer 
many electrical improvements. 

(Continued on page 234) 
General Electric Cn. 

BOUT A year ago, the lower priced radio receivers 
started to include one or more short -wave bands. 
The 6A7 was the only tube which was economically 

feasible for this use. The development of low- capacity 
switches encouraged manufacturers to make receivers 
which would cover all wavelengths down to 20 meters or 
less. So long as these all -wave receivers used 4 or 5 steps 
to cover all the wavelengths, it was possible to adjust the 
oscillator circuit conditions so that practically any manu- 
facturers' 6A7 would operate satisfactorily. However, in 
some cases, the oscillator circuit losses were such that cer- 
tain tubes would not oscillate at the low frequency end of 
some of the short -wave bands! Some of the all -wave radio 
sets used less steps and a greater frequency spread on the 
tuning condensers in order to cover all the wavelengths, 
which made these sets very critical as to operation over 
their entire wave band. It was usually found that some 
6A7s would operate over the entire band, while other 6A7s 
of a competitive manufacturer would not operate on these 
certain wavelengths. 

Several months ago, one manufacturer made a thorough 
study of all 2Á7s and 6A7s, with regard to their transla- 

m , , , , A . . . t U l 
! ' , . m , , i / . , Itr -I. 
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Above, the appearance of the A125 console. 

Below, the A63 metal -tube chassis. 

THE "METAL- GLASS" 
CONVERTER TUBE 
IN ALL -WAVE SETS 
This article explains some facts about mak- 
ing pentagrid converters for all -wave sets. 

ROBERT J. E. WHITTIER* 

tion gain and their operation under unfavorable circuit 
conditions, such as found in the radio sets mentioned. It 
was found that some tubes which would operate under the 
most unfavorable radio set conditions, would not have as 
good a translation gain, as tubes which would not operate 
over the entire wave band. Many types of pentagrid con- 
verters were made, in order to study the effect of different 
tube characteristics in several popular radio sets. Since 
the tube characteristics affecting translation gain, strength - 
of- oscillation, or starting of oscillation under unfavorable 

(Continued on page 244) 

Fig. I. Some of the 
important factors in 
the design of 2A7, 
6A7 and 6AB tubes for 
all -wave receiver use 

are indicated here. 
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EXPERIENCE in recent years with 
modern circuits has shown many 
cases where tubes of standard 

mutual conductance failed to perform 
properly in the radio set. This was 
because the conditions under which the 
mutual conductance was tested were 
not the same as those existing in the 
receiver. Even sales campaigns were 
built around "set- tested tubes." This 
condition brought into being this Com- 
bination Tester. 

The emission test tells whether the 
tube filament or cathode provides 
enough electrons for the tube to func- 
tion properly. Along with this test 
goes a short test to determine shorts 
or leaks between elements. If the 
emission is satisfactory and there are 

)l illlon Radio and Telrvklon Labs. 

FOR two years, the laboratory of a 
well -known manufacturer of test 
instruments worked on the design 

of a tester for vibrators which would 
actually determine the goodness of a 
vibrator on a direct- reading meter. 
Standard test equipment was not prac- 
tical due to the difficulty in making 
readings. 

The circuit finally developed is 
based on the bridge principle, whereby 
the current input is compared to the 
current output of a standard power 
supply. Using a constant resistance 
load on this power supply, it is obvious 
that the ratio of the two currents will 
determine the efficiency of the vibrator 
and the power supply. 

Nanurmdurer's name on request. 
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A METAL -TUBE 
"COMBINATION TESTER" 
While primarily designed as an "improved" tube tester, 
this unit may also be used for aligning and continuity tests. 
JOHN W. MILLION, JR. * 
no shorts and leaks, the tube has been 
tested as thoroughly as is possible by 
any tester. 

There remains the test as to the 
performance in the set and this test 
must be made after a mutual conduct- 
ance test the same as after an emis- 
sion test. In the case of a complex 
tube (such as the 6A7), there is vat 
eren a satisfactory' laboratory test for 
performance except insertion in the 
The circuit of the Combination Tester, below. The 

under side of the tester panel, right. 

particular receiver under the 
renditions of operation. 
THE "NEON METER" 

This unit tests the emission using 
the tube under test as a rectifier. The 
emission current is measured by a cali- 
b:.ated neon meter. The principle of 
this meter is the use of the lighting of 
the neon as the fixed meter reading. 

(Continued on page 245) 

THE NEW BRIDGE -TYPE 
VIBRATOR -"B" TESTER 
This bridge -type vibrator tester will also test condensers 
and type 84 rectifier tubes -it is direct reading. 
WM. W. GARSTANG *, 

It was found that the difference be- 
tween a new vibrator and a vibrator 
which was considered to be defective 
was approximately only 15 per cent 
variation in watts efficiency. Conse- 
quently it was necessary to develop a 
meter which would have a sizable de- 
flection for a 15 per cent variation in 
power efficiency. 

An examination of the circuit shows 
how exceedingly simple it is. The dif- 
ference between the readings for half - 
wave and full -wave rectifiers was com- 
pensated for by tapping the bridge. 
(Basically all vibrators of the full - 
wave type, regardless of manufacture 
should have the same efficiency, and 
for this reason, the tester is an un- 
biased judge of the quality of the 
vibrator being tested.) 

The tester also includes a unique 
R.F. test which gives a very positive 
glow of the indicator lamp if the vi- 
brator has undue R.F. interference. 

Since the majority of failures in 
vibrator power -units is caused by de- 
fective buffer condensers and rectifier 

tubes, a neon tube condenser tester is 
included in the bridge. 

An additional feature of the device 
is the fact that 84 -type rectifier tubes 
can be tested by inserting a "good" 
vibrator in the bridge and substituting 
the doubtful 84 -type tube for the one 
in the standard power supply of the 
tester. The meter will then read cor- 
respondingly "good" or "bad." 

(Continued on paye 239) 

The circuit of the bridge- ype tester. 
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AN OSCILLOSCOPE 
ANALYZER -ADAPTER 
FOR METAL TUBES 
This unit has the dual purpose of rejuvenating obsolete 
analyzers and facilitating cathode -ray analysis work. 

E. J. SAMPSON *. 

ANALYZER -ADAPTER de- 
here was designed to per- 

mit the use of a cathode -ray oscil- 
loscope for radio set testing and analy- 
sis work. The adapter conveniently 
allows the two vertical plates of the 
oscilloscope tube or the vertical plate 
amplifier of the unit to be connected to 
different circuits of a radio receiver, 
amplifier, etc. When used in this way, 
it saves a great deal of time and con- - Altlen Product s company 

The rear of the panel with the parts in place. 
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veniently allows test to be made of the 
input signal, output signal, A.V.C. volt- 
age, screen -grid voltage, oscillator volt- 
age, I.F. signal waveforms and volt- 
age, besides the wave shapes of detector 
and A.F. tubes, "squelch," "aligning," 
"tuning," "phase inverter" tubes, etc. 

The analyzer- adapter unit can also 
be applied to the use of modernizing 
obsolete set analyzers to permit analy- 
sis of the latest sets using metal tubes 
and all the "trick" circuits in vogue to- 
day. The use of a multi -meter or an 
old analyzer with the adapter equals 
the most up -to -date equipment obtain- 
able, and at a cost much lower than a 
new analyzer. 

The circuit diagram, Fig. 1, shows 
the principle upon which the unit 
works. The upper jacks marked V.P. 
connect to the vertical plates of the os- 
cilloscope (or the amplifier for these 
plates) while the lower jacks marked 
V.P. are used with jumpers for select- 

OCTAL 
PRONG) 

50CNET 

The complete analyzer- adapter unit. 

ing the tube circuit for analysis. The 
jacks connecting to the tube socket 
prongs of the analyzer and the analyzer 
plug, marked 1, 2, 3, etc., with the ex- 
ception of the heater jacks are made 
in such a way that when the type 111D 
plug is inserted, the circuit is auto- 
matically opened and the current passes 
through the meter. This permits cur- 
rent measurements in any circuit ex- 
cept the heaters. 

When the type 112S plugs are insert- 
ed, in these same jacks, they remain 
closed, so that a simple contact is made 
to the wire, permitting voltage meas- 
urements. 

To use an oscilloscope with the anal- 
yzer- adapter, the V.P. jacks at the top 
connect to the vertical scanning termi- 
nals, as explained above, and the lower 
jacks V.P. connect to jumper wires 
which complete the circuit to the cor- 
rect tube elements. 

(Continued on page 235) 

THE SWEEP VOLTAGE FOR 
CATHODE -RAY TUBES 
In cathode -ray oscilloscope analysis, the timing voltage is 
one of the most important factors involved, as explained. 
ALFRED A. GHIRARDI* 

TIIE VARIOUS patterns which may 
be observed with the cathode -ray 
tube when two independent volt- 

ages are applied to its deflecting plates 
are of value in some applications of 
the cathode -ray tube, but the operator 
must be entirely familiar with the sig- 
nificance of most of the different com- 
plex images that can be formed so that 
he can identify the pattern and tell at 
once what it indicates regarding the 
phase relation, frequency relation and 
wave form of the two applied voltages. 

Very often it is desired to observe 
the wave form of a single current or 
voltage. This is the case when I.F. 
amplifier circuits are being aligned or 
adjusted. This requires that the volt- 
age which is to be observed, be connect- 
ed to one set of the deflecting plates - 
usually the horizontal plates. 

Let us assume that the voltage to be 
observed is that shown at A of Fig. 1 

and that it is applied to the horizontal 
deflecting plates. If this is done, the 
varying voltage on the horizontal 

sedio Technical Pub. Co. 

OCTOBER, 1935 

plates will cause the beam to oscillate 
(Continued on page 246) 

Fig. 2. A typical saw -tooth sweep circuit. 
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TABLE OP TUBE COMPARISONS 
METAL TUBES 

6Aa - - -- 
6C5 - - -- 

6F5 

617 - -- 

GLASS TUBES 

6A7 
- -- 76 (GCS HAS AMPLI F- 

FACTOR OF 20) --- 45 (605 HAS AMPLIE. 
FACTOR OF 4 7 

-- TRIODE SECTION OF 75 

-- -DIODE SECTION OF 75 

---78 
---NEw PENTAGRIDMIXER- 

AMPLIFIER 

METAL VS. GLASS 
RADIO TUBES 
Major differences of the new metal and older glass tubes, 
including inter -electrode capacities, are discussed. 

ALBERT A. BOMBE* 

METAL tubes wherever they are shown and discussed, 
raise the question, "How do metal tubes compare 
in characteristics with our present glass types ?" 

With some basis of fact it might be said that the new 
metal tubes arrived somewhat ahead of the new need in 
radio tube design. Consequently the metal tubes follow 
glass types in general characteristics and differ principal- 
ly in capacities and the division of certain special -purpose 
tubes which have two sets of elements in the glass types 
and are divided into separate metal tubes, each containing 
one set of elements. 

Several of the new metal tubes almost duplicate in char- 
acteristics glass tubes popular in receiver design during 
the last year -for example: 

6J7 -The metal 6J7 closely matches the glass 77. 
6K7 -The metal 6K7 is similar to the glass 78. 
6A8 -The metal 6A8 has characteristics matching the 

6A7. 
6F6 -The metal 6F6 matches the glass 42. 
5Z4 -The metal 5Z4 rectifier has a rating similar to that 

applied to the old familiar glass 80. 
6H6 and 6F5 -The glass 75, popular since its introduc- 

tion, has been divided for metal tube production with the 
Sales Eng. Dept.. Raytheon Production Corp. 

diode section appearing in the new metal 6H6, and the 
triode elements comprising the new metal 6F5. 

6C5 -The general -purpose metal triode, type 6C5, is 
(Continued on page 242) 
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THE NEWEST IN 
TREASURE LOCATORS 

A high- frequency, single -unit metal locator which can be 
made quite sensitive by following the instructions. 

R. D. BURCHARD, JR.* 

THERE is an ever increasing de- 
mand for a practical, yet sensitive 
device which can be used not only 

by prospectors for geophysical surveys, 
but also (and primarily) for locating 
metallic bodies -for instance, a dime at 
a few inches distance, or large bodies 
of metal several feet away. 

While many such devices have been 
designed, most of them have some in- 
herent difficulty which makes them im- 
practical . for such work -either they 
are: (1) too heavy; (2) too difficult 

Reato Metal Lording Co. 
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Fig. A. left. The locator 
unit ready for use. The 
search coil is kept as 
close to the ground as 

possible. 
Fig. I. right. The cir- 
cuit of the oscillator and 
the receiver units. A 
common "A" battery is 
used to reduce weight; 
separate "B" units ere 
used to secure maximum 

stability. 

to operate; (3) too critical, requiring 
frequent readjustment; or, (4) what 
is most common, they are too insensi- 
tive to be of practical service. 

The device described here is both 
light in weight and stable in operation, 
and the sensitivity is above that ordi- 
narily found for such instruments. The 
balance is so sensitive that a single 
coin can be detected when it is brought 
within several inches of the search coil 
-and of course the distance increases 
greatly for larger bulks of metal or 
conductive bodies. 

(Continued on page 236) 
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MAKING AN ALL -WAVE 
SERVICE 
OSCILLATOR 
This unit includes facilities for making a P.A. 
system from any radio receiver. 

MICHAEL BLAN 

ONE OF the major considera- 
tions brought home to the 
Service Man and radio experi- 
menter during the last year is 

that it is very difficult to get along 
without a test oscillator. Every one 
who does any radio work has a desire 
or need of one. Without one, it is im- 
possible to perform satisfactory serv- 
ice work or even construct a super- 
heterodyne receiver for one's own use. 
Many no doubt, cannot afford the ex- 
pense involved for the better grade 
units on the market; and others, though 
capable of constructing a unit find that 
the calibration is too difficult and tedi- 
ous an operation and are therefore still 
without this indispensable item. 

For the benefit of those who want to 
build their own oscillator that over- 
comes all the heretofore mentioned dif- 
ficulties and furthermore includes new 
features that are not included even in 
high -priced signal generators, then 
here is the job you have been waiting 
for. 

A cursory glance at the diagram dis- 
closes a battery -operated all -wave os- 
cillator utilizing two type 30 tubes, one 
the R.F. oscillator in a tuned -grid cir- 
cuit and the other an A.F. modulator. 
The heart of the oscillator is the 24 
coils that are used for the R.F. oscilla- 
tor. These coils are obtainable com- 
pletely wired and are contained in a 
shielded drawn -copper can together 
with an 8- position rotary switch and a 
small bypass condenser. Due to the 
construction and the efficient shielding 
provided by the can, high efficiency and 
low leakage are obtained which results 
in uniform R.F. output voltage over the 
entire range of the oscillator. 

When used with the specified parts 
the frequency coverage of the oscillator 
is from 90 kc. to 25,000 kc. This en- 
tire range is covered by the fundamen- 
tal frequencies generated by the oscil- 
lator, no confusing harmonics being 
used. A front panel switch is used for 
selecting one of the eight ranges that 
cover the following bands: 

(1) 90 -200 kc.; (2) 200 -400 kc.; (3) 
400 -800 kc.; (4) 800 -1,600 kc.; (5) 
1,500 -3,100 kc.; (6) 3,100 -6,800 kc.; 
(7) 6,800 -14,000 kc.; (8) 14,000- 25,000 
kc. 

The tuning dial to which is affixed a 
direct- reading scale for each band cov- 
ered provides an accuracy within 2 per 
cent. For those who require greater 
accuracy of calibration, a correction 
chart should be made that indicates the 
error for any particular dial reading. 
To obtain this accuracy, on no account 
should any parts other than those spec- 
ified be used. The reason why the en- 
tire combination of parts must not be 
changed is that the scale is frequency 
calibrated on the basis of a given in-. 
ductance and a definite variation of 
capacity in respect to tuning dial po- 
sition. The resultant frequencies im- 
printed on the dial would not apply if 
any part of the combination should be 
changed. 

When the 2- position toggle switch 
Sw.2 is snapped over to the modulation 
position the output is modulated with a 
pure sine wave 1,000 cycle note. There 
are, however, certain applications when 
the output requires no modulation such 
as when used with a cathode -ray oscil- 
loscope or when used as a station 
finder. To obtain unmodulated output 
the same switch is snapped to the off- 

RADIO -CRAFT for OCTOBER, 1935 

position. 

USE AS P.A. SYSTEM 

To make a receiver a public address 
system, connect a wire from the out- 
put post of the signal generator to the 
antenna terminal post of the receiver 
and connect a microphone or phono. 
pickup to the tip jacks below the tuning 
dial. The switch Sw.2 must be in the 
off position when speaking into the 
microphone. Tune the oscillator to some 
frequency within the range of the re- 
ceiver and tune the receiver the same 
as when tuning for a station. Volume 
can be controlled at the receiver or 
with the attenuator on the oscillator. 
This feature utilizes all the tubes in the 
receiver and full volume output is as- 
sured without making any changes to 
the receiver. When used with a medi- 
um- priced microphone as shown i, the 
photograph the quality emanating from 
the loudspeaker surpassed that of any 
of the DX stations. The reason for 
this is that there is no intervening fac- 
tor such as distortion due to transmis- 
sion over long distances or fading. The 
quality, of course, also depends upon 
the receiver, but if broadcast stations 
are received with good quality then one 
will know in advance the capabilities 
of this modern method. 

USE WITH OSCILLOSCOPE 

Another desirable feature included is 
the sweep circuit jack. When using a 
test oscillator for aligning receivers 
with an oscilloscope, it is necessary to 
parallel a sweep condenser across the 
tuning condenser of the test oscillator. 
Another use to which this jack can be 

(Continued on page 237) 

Fig. I, left. The circuit, including parts values. 

Fig. B, below. The rear of the oscillator chassis 
with the coil shield removed. 
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THE LATEST 
RADIO EQUIPMENT 

s' Sr, 

6 -tube all -metal set. (802) 

Metal -tube tester. (803) 

Long -wave "metal" chassis. (804) 

6 -TUBE ALL -METAL SET 

(802) 
(Allied Radio Corp.) 

THIS all -wave set covers from 
17 to 565 meters with no 

skips. The following metal tubes 
are used: 1 -6H6, 1 -6F5, I -6E7, 
1 -6F6. 1 -6A8, 1 -5Z4. The large 
airplane dial is calibrated direct- 
ly in kilocycles, and has the va- 
rious bands printed on it. A 
separate speaker is used. 

METAL -TUBE TESTER 

(803) 
(The Readrite Meter Works) 

ACCOMMODATING both glass 
and metal tubes, this new 

tester is of the "English read- 
ing" type. Two meters are used. 
the line -voltage meter being of 
the shadow type. Tubes are 
tested under proper loads and 
the instrument will show the 
slightest leakage. The case is 
of quartered oak with a litho- 
graphed metal panel. 

"METAL" LONG -WAVE 
SET 

(804) 
T HE NEW CentrOmatic tuning 

unit is featured in the chassis 
illustrated. This set uses ten 
metal tubes in a high -fidelity ar- 
rangement. Broadcast range is 510 
to 18,500 kc.; the long-wave range 
150 to 350 Ise. The same chassis is 
available in two different console 
types. 

DUAL CLIP AND OCTAL 
SOCKET 

(805) 
(Alden Products Co.) 

ACLIP designed for use with 
new test equipment in con- 

nection with metal tubes is il- 
lustrated at A. The large end is 
for use with the present glass 
tubes, while the small end fits 
the metal -tobe caps. At B is a 
moulded octal (8- prong) socket 
svhich can be mounted above or be- 

Above. Dual clip, octal socket (805) buy the suh- panel. 

Below. New "metal" console. (806) 7- TUBE "METAL" CONSOLE 
(806) 

FEATURING "control room re- 
ception," this console utilizes one 

each of these 7 metal tubes: 6A8, 
6H6, 61''5, 6F6 and 5Z4: and two. 
type 6K7s. All -wave operation is 

Interference analyzer. (807) 

Prot i L.d 1..1. and th,.rr are 2 toned 
circuits. The aeroplane dial is of 
the double -speed type, with auto- 
matic lighting on only one band at 
a time. 

INTERFERENCE ANALYZER 
(807) 

(Sprague Products Co.) 
INTERFERENCI: can he elimi- 

nated by the use of this equip- 
ment, which affords over 16 dif- 
ferent types of filters, covering 
every possible need. When an 
adequste filter has been selected, 
reference to the position of the 
knob will show, in conjunction 
with a chart, just what equip- 
ment is needed to secure equiva- 
lent results. The apparatus is 
housed in a compact bakelite case. 

IRON REPAIR KIT 
(808) 

AKIT which furnishes all 
necessary small parts to re- 

pair irons and cords. Includes 
terminals, insulation, nuts and 
bolts, and many other small 
parts. A time -saving kit for the 
busy electrician- Service Man. 

METAL -TUBE AMPLIFIER 
(809) 

(Marto Radio Products Co.) 

AN 
AMPLIFIER using entire- 

ly metal tubes has just been 
announced. The apparatus is 
housed in a silver -crackle steel 
chassis of ultra -modern design. 
Special circuits have been incor- 
porated to use the new tubes at 
their highest efficiency. The 8- 
tube model illustrated has a pow- 
er output of 24 W., conservative- 
ly rated, with less than 6 per 
cent harmonic distortion. The 
frequency range is 20 to 16.000 
cycles. 

ALL -WAVE SUPERHETERO- 
DYNE KIT 

(810) 
(Lafayette Radio Mfg. Co.) 

ANINI : -TUBE all -wave super - 
het. kit is available to the 

nstructor at a very reason. 
able price. The range covered is 
10 to 560 meters. Features in- 
clude: R.F. stage on all bands, 
A.V.C., two manual volume con- 
trols, beat frequency for C.W. 
reception, two -speed dial, and 
many others. The cabinet and 

Iron repair kit. (808) 

44;134i d: 
Zl 

]lüttD 
ast, 

All -metal tube amplifier. 809) 

Nine -tube superheterodyne kit set. 
(810) 

Vernier attachment. (811) 

C 

Phantom relay. (812) 

I 
tie 

Group hearing aid. (813) 

Above. Conversion plugs. (814) 

Below. Metal -tube auto set. (BIS) 

Name and address of any manufacturer rill be sent on receipt of a self- addressed, stamped envelope. Kindly give (number) in above description of device. 
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Ail -wave metal set. (816) 

COMPACT 00V etee T.O((YTIC ® CAPACITOR 

panel are finished in black crackle 
enamel, and are made of steel. 
The coil and band switch unit are 
pre -adjusted at the factory. 

VERNIER ATTACHMENT 
(8 I I) 

(Elan the Radio Man, Inc.) 
AN ATTACHMENT which, 

when put on the shaft of a 
condenser, enables the user to 
have either direct drive. or a 5 

to 1 vernier action. It is only 
necessary to slip the unit on. 
tighten the set screw, and put 
the small pin in place. The "plan- 
etary" action is velvet -smooth and 
free from backlash. 

"PHANTOM" RELAY 

(812) 

C XPF.RIM ENTERS. and others 
- - 2'/2 INS L will be interested in this new 

Small electrolytic condenser. (817) electro- static device. It is op- 
erated by the approach of any 
body, and can be made for use 
on A.C., D.C.. or batteries. An 
antenna is used, running to the 
point from which the control is 
to be exercised. Since the de- 
vice works without light or any 
other visible means, it can be 
used for mysterious window dis- 
plays. The apparatus is entirely 
self- contained. 

Multi- crystal microphone. (818) 

TO i1C 
Probe -lite. (819) 

NGn ON TO 
SNI.^ ON BASE- 

TguuN Cip 

Above. Glass -"metal" tube shield. 
(820) 

Below. 7 -tube metal set. (821) 

RADIO-CRAFT for 

GROUP HEARING AID 
(813) 

(Trimes Radio Mtg. Co.) 
HUM -FREE amplification is 

furnished by the equipment 
shown, for use of the hard of 
hearing. An extra -high -fidelity 
microphone is used. The repro- 
ducing units may be either head- 
phones or bone- conduction units. 
A large number of units may be 
operated. together with a loud- 
speaker if so desired. 

CONVERSION PLUGS 

(814) 
DESIGNED to replace ballast 

tubes in battery sets which 
were originally made for use on 
dry cells, these plugs drop the 
2.53 voltage of air cells to the 
proper potential for the 2 -volt 
tube series. They are made in 
several types for different cur- 
rent drains. 

The units are made by the fol- 
lowing manufacturers: The Ohio 
Carbon Co. (illustrated -A). Con- 
tinental Carbon Cu. (illustrated 
-R), Centralab, Insuline Corp. 
of America, National Carbon Cu., 
Electrad. Inc. 

METAL -TUBE AUTO SET 

(815) 
SIX metal toises are used in 

this auto -radio set. Another 
valuable feature is the use of a 

Resistance bridge. (822) 

dynamotor high- voltage supply in 
place of the usual vibrator type 
unit. The input low -voltage leads 
are well filtered tu prevent igni- 
tion noises from entering the set. 
A tuned antenna circuit is pro - 
vi led. Short -wave range is from 
2,200 to 6,800 Ice. The chassis 
slides straight out from case for 
sery 

METAL SET 

(816) 
SEVEN metal tubes are used in 

this latest set. The wave 
spectrum is covered from 540 to 
15,000 kc. Each coil in the as- 
sembly is individually shielded in 
a separate can. The tuning con- 
denser is rubber mounted. Tone 
control is provided. 

SMALL -SPACE CON- 
DENSER 

(817) 
(Solar Mfg. Corp.) 

MIDGET set builders will be 
interested in this new small - 

spare condenser, which can be 
obtained in a complete standard 
line of capacities and in two 
voltages, 525 and 250 V. peak. 
They are supplied only with 
leads, and in cardboard cases. 
The S mf. unit shown measures 
2 7/16 x nit x 11/16 -ins. high. 

MULTI -CRYSTAL MIKES 
(8 18) 

HESE microphones, as the 
1 name implies, are made up of 
various numbers of crystals. 
They need no energizing current 
and are immune to adverse 
weather conditions. Units of 4. 
6, and 8 crystals are made and 
any of these may be had in sin- 
gle or push -pull types. The units 
may be mounted on a stand or 
on a handle for portable use. The 
metal cases are chrome plated. 

PROBE -LITE 

(819) 
(Thordarson Electric Mfg. Co.) 

ALIGHT for use in dark cor- 
ners which plugs into the 

electric socket. The bulb is a 
battery type pilot lamp. A long 
cord is furnished with the in- 
strument, the handle of which is 
of heavy fibre. 

TUBE SHIELD 

(820) 
FITTING tightly :wound the glass. 

these shields are designed for 
use with the new glass -"metal" 
tubes. making them interchangeable 
with the metal tubes in sets de- 
signed for the latter. The shield is 
in four parts. the two main shell 

(Coutinucd on pote 2-12) 

Reproducer and field supply. (823) 

OCTOBER, 1935 

Wide wave -range set. (824) 

Octal adapters. (825) 

I l.tube metal chasses. (826) 

Above. Test -set adapter. (827) 

Below. All -wave radio set. (828) 
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THE RAPID advancement in the design of copper - 
oxide rectifiers used in conjunction with high- sensi- 
tivity meters has led to the development of really 
efficient test equipment for radio and P.A. work. 

So many types of multi -range instruments incorporating 
the copper -oxide rectifier in conjunction with a high- sensi- 
tivity milliammeter have been placed on the market that it 
has ordinarily been quite a difficult job to make up one's 
mind as to just which unit would be the most satisfactory. 

However, an analysis of the existing instruments shows 
that most of the units available have more or less mini- 
mized the possible ranges due to such things as production 
costs and the ultimate sales price. Therefore, in planning 
a meter for personal use a little thought was given to the 
voltage ranges both A.C. and D.C. which would be en- 
countered in conjunction with radio and P.A. testing with 
the result that this new meter has A.C. and D.C. voltage 
ranges of 0 -5, 0 -10, 0 -25, 0 -100, 0 -250, 0 -500, 0- 1,000, 0 -2,500 
V. The meter selected being a milliammeter of fairly high 
sensitivity made it a simple matter to include shunts so 
that ranges of 10, 25, 100 and 500 ma. could be obtained 
readily. As resistance measurement plays a large part 
in the servicing of radio and sound equipment today three 
resistance measurement ranges were included having ranges 
of 0 -1,000 ohms, 0- 10,000 ohms, 0 -1 meg. It will be noted 
upon examination of the electrical circuit, that individual 
batteries and individual "zero" -set rheostats are used so 
that it is not necessary to "reset" when changing from 
range to range; it was found that the settings were con- 
stant enough to provide satisfactory accuracy, even when 
they were not adjusted for days at a time. 
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Fig. B, left. The posi- 
tions of the multipliers 
and shunts for the 
meter are mounted as 

shown. The three - 
prong sockets can be 
seen at the left and 

right. 

Fig. I, right. The cir- 
cuit of the instrument 
shows how the con- 
venient scales are ob- 

tained. 

HOW TO MAKE AN 
"EIR" TESTER 
Here is a multi -meter which should have a 
lot of appeal among Service Men and tech- 
nicians. It is compact and wide -range. 

CLIFFORD E. DENTON 

Having determined on the ranges desired, the next prob- 
lem encountered was the means of connecting the various 
multipliers or shunts in proper sequence or combination so 
that it would be a simple matter to use the meter at any 
desired range. A fortunate discovery of a very compact 
miniature three -prong socket and a small compact three - 
prong plug solved the method of selecting any range at 
will with a minimum of switching. It will be noted that in 
this unit all switching is done with a single switch and this 
switch simply throws the rectifier unit in or out of the 
circuit as required. The use of the three socket contacts 
permits automatic connection of the shunts, Rl, R2, and 
R3 respectively, in the circuit. The jumper in the plug 
also picks up the required battery and meter current shunt 
circuits for the various ohmmeter ranges, thus eliminating 
switches of any kind in these circuits. As far as the volt- 
age ranges are concerned, it will be noted that the small 
prongs of the socket receptacles are connected together, 
although in actual practice this would not be necessary as 
both of the small prongs of the plug are also connected by 
their jumper as indicated in Fig. 1. 

From an examination of the circuit diagram, Fig. 1, 
and a study of the photograph and the plug arrangement, 
it is at once apparent that any particular range can be 
picked up with the greatest of ease by simply plugging into 
the indicated socket. This eliminates the use of two lead 
tip plugs and the bother so often encountered in conven- 
tional type multi -range and multi -purpose meters. The 
switch indicated in Fig. 1 as Sw. is thrown to A.C. or D.C., 
as required. For all D.C. voltage measurements, the switch 
must be in the D.C. position. For all current measurements 
in direct current circuits the switch would remain in the 
same position. Also note when using the ohmmeter that 
the switch should be in the D.C. position. The A.C. voltage 
readings are easy to obtain. Plug into the required voltage 
range, throw the switch to A.C., and you are ready to make 
the measurement. A special type of rectifier circuit has 
been developed and due to the use of this circuit it is possi- 
ble to have one calibration on all scales for A.C. volts. The 
rectifier circuit is mounted on a small panel as shown in the 
photograph of the meter, and this includes the rectifier 
wire -wound resistor for 5 V. A.C. and another wire -wound 
resistor called the compensator which is used to adjust the 
efficiency of the rectifier to the (Continued on page 247) 
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Fig. A 
A typical neon sign display- indoor and outdoor. 

GROWING source of radio in- 
terference is the increasingly 
popular neon sign. In many 
cases the interference is so 

bad as to entirely ruin radio reception 
in the immediate vicinity while the sign 
is in operation. 

The neon sign, from a practical point 
of view, is extremely simple. In order 
to service these signs for radio inter- 
ference we need simply a very element- 
ary idea of the construction and con- 
tents of the completed tube, a fair idea 
of the construction of the entire as- 
sembly, and a thoroughly sound idea 
of the wiring and sources of trouble. 

Our first example of a neon tube 
(Fig. 1A) will be a length of glass 
tubing about 1 -in. in diameter, and 
approximately 13 ins. long. We will 
now insert a wire into each end of the 
tube, seal off the ends, apply a vacuum 
pump and then after pumping, inject 
the required amount of neon gas and 

1 seal off the glass. We now have a sim- 
ple neon tube. If we now connect a 
transformer, rated at several thousand 

Fig. I 

Some details in the design of neon signs. 

¡GLASS TUBE 

WIRE 
TERMINAL -A- WIRE 

TERMINAL 

NEON TUBE 

C uo V., 

14A 

SECONDARY - 

] TRANSFORMER 

-B- 
MICA 
SLEEVE-- 

F 

COPPER 
WIRE SEALED IN ENO AND SLEEVE 

CONNECTING TO COPPER SLEEVE -C- 

GLASS 
ENVELOPE 

RADIO -CRAFT 

THE 
"NEON" INTERFERENCE 
PROBLEM 
The interference set up by neon signs involves problems 
which the Service Man does not ordinarily encounter. 

J. ALBERT LYNCH 

volts, to these wire terminals (Fig. 1B) 
we will find that we have the usual red - 
glowing neon tube. We would now 
notice that the glass, except at the ex- 
treme ends, remained cool when operat- 
ing. The ends would get quite warm 
and the wires extending inside the tube 
would, because of the electronic bom- 
bardment going on inside the tube, 
wear down and be short lived. For 
that reason instead of inserting a wire 
inside the tube we will now build up 
an electrode which will consist (Fig. 
1C) of a metal plate surrounded by a 
mica sleeve inserted inside a glass en- 
velope. A wire is now attached to the 
copper plate, brought out one end of 
the glass envelope and the envelope 
sealed off at that end, the other end 
being left open for attachment to the 
glass tubing used for the desired out- 
line or letter. We now have arranged 
a terminal sufficiently large to give a 
reasonable life and so arranged as to 
keep cool. 

As a summary, the neon letter is 
simply a glass tube, shaped as desired, 
with an electrode at each end, from 
which the air has been removed and 
the required amount of gas inserted. 
This is all that the average Service 
Man needs to know about the tubes 
themselves, as the actual building of 
the tubes is a separate trade in itself. 

WINDOW SIGNS 

We will now take a typical window 
sign (Fig. 2) and follow its construc- 
tion and installation. In this sign 
(Figs. A and 2) the letters in the word 
Logans are approximately 41 ins. 
high, and in the word b a r approxi- 
mately 8 ins. high. The border outline 
is approximately 8 ins. larger than 
the letter assembly. The layout man 
in the sign shop, usually the sign paint- 
er, lays out a full sized pencil sketch 
of the sign, including a notation of the 
color, or colors desired, i.e., wording 
red, border blue, all red, -red and gold 
or whatever combination is desired. The 
sketch is then sent to the glass blower, 
or, more frequently, to an outside plant 
specializing in neon tube work. The 
glass blower then shapes his glass to 
the pattern, sending back the units 
complete and ready for lighting. In 
this case, the assembly and outline is 
approximately as in Fig. 2. We re- 
ceive from the glass blower three sep- 
arate and complete units, border - 
Logans -bar, any one of which can be 
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used alone, but which we now wish to 
shape into one assembly. Each unit 
is a continuous length of tubing with 
an electrode and wire terminals at each 
end. These units must be connected 
electrically in series and we will find 
the electrodes so shaped as to each be 
headed toward the electrode to which 
it is to connect. The circuit is as fol- 
lows, one end of transformer secondary 
to one end of border unit, other end of 
border unit to one end of unit Logans, 
other end of unit Logans to one end of 
unit bar, other end of bar unit to sec- 
ond terminal of transformer secondary, 
making a complete series circuit. 

RADIO INTERFERENCE 

We now come to radio interference. 
This may be roughly divided into pri- 
mary and secondary. Primary inter- 
ference is caused usually by pick -up in 
the primary of the transformer, by the 
lines feeding into transformer, or, by 
a defective transformer. If the sign 
is on a separate circuit, at least a dif- 
ferent circuit from that of the radio, 
and the sign is fed by a circuit run in 
a well -grounded metallic conduit, you 
will rarely have trouble from the pri- 
mary source unless the transformer is 
defective. A line filter connected near 
the transformer and rated at 5 A. per 
transformer will usually be a positive 
check against primary interference pro- 
vided that we have checked as to sep- 
arate circuit and grounding. 

The secondary source of interference 
is usually (Continued on page 249) 

Fig. 2 
TM construction of the sign in Fig. A. 

GLASS SLEEVE 

.7 TAPED IN PLACE 

/ NIGM-TENSION 
WIRE 

TIED WITH - REINFORCEMENT- 
COPPER WIRE FOR GLASS TUBES 
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ULTRA -FIDELITY REPRODUCTION 

Leff, mid -range speaker No. I; 
above, speaker No. 2 for over 4,000 
cycles; right, speaker No. 3 for fre- 

' quenues below 70 cycles. 

SOME time ago I received a letter 
from a gentleman in New York 
who requested plans for a high - 

quality amplifier to fill certain speci- 
fications which he laid down. He then 
expressed himself as follows: "I am 
a collector of symphonic phonograph 
records but have been unable to find a 
really satisfactory reproducer. This is 
a lot to ask, I know, but perhaps you 
will be kind enough to comply for one 
who really appreciates such a thing." 

The answer to his inquiry was found 
in the following "compensated direct - 
impedance" A.F. amplifier system de- 
veloped by the writer. 

The inherent advantages of direct - 
impedance audio amplification includes 
the elimination of bypass condensers, 
of breaks between tubes, and of many 

sources of phase distortion, resulting 
in an unusually wide frequency range. 

Referring to the schematic circuits, 
Fig. 1, two separate amplifiers will be 
noted. These are "intensifiers," util- 
ized almost solely to compensate for 
the frequency discrimination of both 
phonograph records and broadcast pro- 
grams. The low -frequency intensifier 
provides "depth," and the high-fre- 
quency intensifier provides "bril- 
liancy" in the reproduction. The re- 
lation of these two intensifiers to high - 
fidelity tone quality is illustrated in 
Fig. 2. 

When the low- frequency cut -off fil- 
ter is properly adjusted, the amplifier 
will not tend to accentuate voice fre- 
quencies, being most effective at fre- 
quencies below 50 cycles. 

Three reproducers, and a 

novel "compensated direct - 
impedance" amplifier having 
low- and high -note boosters 
afford exceptional fidelity. 

L. MITCHELL BARCUS 

In the typical overall broadcast 
curve, which also approximately applies 
to transcriptions, the frequency dis- 
crimination of the R.F. tuning systems 
(or the mechanical limitations of re- 
cordings), was taken into account. 
Simularly, the dotted line representing 
the output of speaker No. 1 is not the 
response of the direct- impedance audio 
circuit, but takes into account the 
characteristics of the output trans- 
former and the speaker. 

THE SPEAKERS 

No matter how perfect the amplifier 
may be, its actual performance rests, 
finally, upon the reproducers, and the 
manner in which they are used. 
Speaker No. 1 contributes toward 

(Continued on page 238) 

RADIO -CRAFT'S 

"IDEAL RADIO 
SERVICE SHOP" 
CONTEST 
"The December issue of RADIO -CRAFT will 
contain the names and addresses of the 
prize winners in this $400 contest. Gosh, 
what world -wide response! Even from 
China!" signed, JACK GRAND, DIRECTOR 

STILL they come! Although we 
knew that this contest for Service 
Men would go over in a big way 

we had no idea that even technicians 
in foreign countries were going to 
make their bid for the valuable service 
instruments so kindly donated by well - 
known manufacturers! To date, en- 
tries have been received from the fol- 
lowing countries outside of the United 
States and Canada: Mexico, Venezuela, 
Greece, Porto Rico, France, Hawaii, 
Italy, So. Africa, New Zealand, Korea, 
and- China! 

Most of the technicians who entered 
this contest gave considerable thought 
to the subject before writing to us and 
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everyone who sent in his letter may 
well feel that he has contributed some- 
thing, in proportion, to the betterment 
of radio servicing, from the equipment 
angle. 

The 25 names in the following list, 
although perhaps not those of winners, 
nevertheless are of high calibre (in 
accordance with rule 10). 
John A. Carglle, 118 Elmwood Ave., East Gadsden, Ala. 
E. P. Hltehnn, Hltehon Radio Service. 138 Bridge St., 

W., Beltsville. Ont.. Canada. 
L 0. Chadwick, 5852 Broadway. Chicago. M. 
William A. Sarchet, 1422 North Ninth St., Cambridge. 

tilde. 
A. S. Higgins, 1016 W. 53 St.. L. Angeles. Calif. 
Edward Flutet, 12261 E. Broadway. Whittler. Calif. 
Alexander Cohen. 185 Bellevue SI.. Hartford, Conn. 
Sward \rurgler, York. N. D. 
William tongstaff, Longstaff Radio Service, 80R Muck St.. 

Three Ape's. Mich. 

J. A. Strong. l'SS Dobbin. :trot 
calif. 

W. I. Bodkin. Row 914. Cristobal. Canal 'Zone. 
Charles R. (Iranat. 3113 E. Porter Ave., Box Ill. Che+ter- 

ton. Ind. 
Glenn E. warren. 11569 HarIook St.. North Will WO. 

rauf. 
Henry Rel. Inox 3. Roreville P. 0.. Newark. N. J. 
Clarence .1. Noel. 1:150 Worcester St.. Dalian Ors -hard. 

Mass. 
Thomas R. Tuttle. Twisp, Wash. 
Joe Soyka, 550 Rayoay, Elizabeth. N. J. 
I. W. Rykert, 6 Fairmount Ave.. Batavia. N. Y. 
David Rla Ir. 1019 Ave. P. Nnrlh, Saskatoon. Sack., 

Canada. 
Robert Lockwood, 101 Fairview Ave.. Port Che ster. N. Y. 
Hermann Rublltz. Denville. N. J. 
Leonard Weinberg. 316 W. Folon Si.. Jacksonville. Fla. 
Alva It. Clark, 800 Main Si.. Tarboro. N. C. 
Paul Lawrence, Swannansa, N. C. 
H. A. Daniels. 1705 S. E. 56 Ave., Portland, Ore. 

Division. Sa.l Diego. 

The following letter is an excellent 
example of those submitted. 

(Continued on page 250) 
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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. 

A READY -MADE SERVICE SHOP 
ONE of the outstanding items in 

the magazines received this 
month, from the stand -point of the 
Service Man appeared in The Broad- 
caster and it"reless Retailer -a ma- 
gazine printed for dealers and other 
members of the "trade." 

This item consists of a description 
of a line of equipment for the service 
shop which is designed to produce the 
greatest possible efficiency. As shown 
in Fig. A, it comprises a workbench 
large enough for two workers, a phono- 
graph turntable and automatic record 
changer, an adjustment stand, a parts 
cabinet, a file cabinet and a set of stor- 
age shelves. 

The workbench equipment includes 
servicing equipment, such as an oscilla- 
tor, analyzer and tube checker. 

The dealer or Service Man who is 
preparing to set up a service shop will 
undoubtedly find points of interest in 
the layout and equipment shown in the 
photo. 

POLICE -TYPE POCKET SET 

THE development of police pocket re- 
ceivers has been the subject of much 

work in England, where they are being 
used extensively by patrolmen on duty. 

The set shown in Figs. B and 1 is a 
super -regenerative type which is used 
by the Brighton (England) police. It 
was described recently in Wireless 
World. 

The receiver is 6x4x1 in. in size, the 
loop aerial being wound around the 
sides of the box. This loop which con- 
tains about 8 turns is connected in series 
with a coil L1 and coupled to coil L2 
to produce regeneration. Coil L1 con- 
tains somewhat less turns than it nor- 
mally would to cover the desired wave- 
band, due to the inductance of the loop. 

The resistance R is used to stabilize 
the circuit and it is important to use 
this resistor as otherwise oscillation is 
practically uncontrollable. 

The coils L3 and L4 which supply the 
suppression frequency oscillation may 
be made by winding 4,000 turns of 38 
enamel wire for L3 and 3,500 turns of 

INTERNATIONAL 
RADIO REVIEW 

the same wire for L4 in a slotted form 
ins. in diameter having slots 

wide and a space of Vs-in. between 
slots. 

The values of the other parts are in- 
dicated on the diagram. In making a 
tiny set of the type shown, miniature 
tubes and other components are a nec- 
essity. By careful choice of the coils, 
condensers, etc., quite a small set can 
be constructed even when using stand- 
ard -size 2 V. tubes. 

AN ITALIAN ANALYZER -TUBE 
TESTER 

AN INTERESTING set analyzer made 
by an Italian company and adver- 

tised in La. Radio per Tutti recently of- 
fers a contrast to the testing units 
made in the U.S. 

This analyzer, shown in Fig. C, is 
equipped to test tubes of both the Am- 
erican and European types -and for 
this purpose contains a multiplicity of 
composite sockets. 

The meter unit used has a 250 micro- 
ampere movement, supplying a resist- 
ance of 4,000 ohms per volt on the D.C. 
ranges. The voltage readings of the 
instrument run up to 1.000 A.C. or D.C. 
The current scales run up to 5A; the 
ohmmeter reads from 3 ohms to 3 
megs.; the capacity meter from 10 
mmf. to 18 mf.! 

The simplicity of the controls is evi- 
dent from the photo. It is also grati- 
fying to note the large, easy -to -read 
meter scale which has a mirror reflec- 
tor to facilitate taking readings. 

CONSTANT REGENERATION 

THE 
designers of regenerative sets, 

especially for short waves have been 
trying for a long time to develop cir- 
cuits which go into oscillation at the 
same point on the regeneration control, 
regardless of frequency. 

As anyone knows who has operated 
a regenerative receiver, the regenera- 
tion control must be continually manip- 
ulated to keep the set at the point just 
before oscillation starts, where the 
greatest sensitivity occurs. 

(Continued on page 254) 
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Fig. A, left. An inter- 
esting service shop set 
up as a model for Serv- 
ice Men to follow. The 
equipment used is all 
made by an English com- 

pany. 

Fig. I), right. A new 
phonograph recorder for 
cellulose records. This 

is a professional unit. 

Fig. B 

The appearance of the pocket super -regenerator. 

Fig. I 

The circuit of the pocket set for police use. 
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Fig. C 
An Italian analyzer which is quite versatile. 

Fig. 2 

One way of producing constant regeneration. 
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SHORT -CUTS 
IN RADIO 

SHIELD 

700 VIEW OF 
OCTAL 

S SO(V(T 

BOTTOM 
VIEW OF 

7 -PRONG 
TUBE 

BASE 

GI GZ J55 

FOR TESTING 
524 EURE 
INSTALL A 
TOGGLE 

SWITCH 
AS SHOWN 

Fig. I. Metal -tube adapter. 

UT 

TUBE BASO POSITION 
WHEN ES-30M COIL 
IS USCD 
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NOTE -wENO SG...! ,LEDE 
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MU OA A, uIDF ...Om. III ,WI[ 

SO 

Fig. 2. Compact plug -in coils. 

Fig. 3. Above, low -cost mixer. 

Fig. 4. Below. unmatched tubes. 

F PIAN-PULL 
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FIRST PRIZE -$10.00 
A M F:TA1. T LIKE A DAI'TF:I(- Now that 

t hose tubes are generally avail- 
able, an adapter will be necessary 
for test purposes. The simple one 
shown is made of an "instrument"- 
type 8 -prong socket fastened to a 
7 -prong socket by means of small 
brass angles (as the picture shows). 
Before fastening together, the wir- 
ing must be installed and the S.P.- 
S.T. tog_Ie switch fastened in place. 
The wiring is done with flexible 
wire, each piece being about 3 ins. 
long. All connections may then he 
made to the socket and switch, the 
ends being threaded through the 
pins of the tube base. The shield 
pin may be left open. The two 
parts are bolted together, and the 
leads soldered in the pins. The tog- 
gle switch is used only when test- 
ing 5Z4 rectifier tubes, since these 
have the heaters connected to prongs 
Na:. 2 and 8. (Fig. 1) 

PAUL K. HARLAN 
(As we go to press our attention 

has been called to the fact that the 
type 6F'5 tube necessitates the use 
of a second snap switch to swing 
the octal socket plate connection 
from terminal 3 to terminal 4.- 
Editor.) 

SECOND PRIZE -$5.00 
PLUG 

-IN Cou. HINT. Plug -in coils 
are a nuisance, especially when 

used with a portable set. The form 
shown in Fig. 2 can be made from 
a tube base and a piece of insulat- 
ing tubing, or may be an or- 
dinary 6 -prong commercial coil 
form. The windings for any two 
bands are put in place and wired 
up as shown- The socket has only 
three connections to it, and the 
suppressor- and screen -grid holes 
are made large enough to fit the 
filament prongs of the coils, so that 
when the latter are reversed, an- 
other set of windings is connected 
to the three prongs of the socket. 
(The coils shown are for use with 
a detector, a cathode tap being 
employed for regeneration.) 

TRANgUILINO M. NAVARRO 

THIRD PRIZE -$5.00 
Low 

-COST MIXER. By this moans, 
several sources of input may be 

mixed and any may be varied with- 
out disturbing the others. Ordinary 
0.5 -mess. potentiometers are used for 
the individual volume controls. The 
cost of the extra tubes and associ- 
ated equipment is less than that of 
the expensive, constant- impedance 
type mixers that are ordinarily 
used. (Fig. 3.) 

CHARLES M. DIBRELL 

Fig. 5. Field exciter. 

FIRST PRIZE $ 1 0,00 
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 II 

HONORABLE MENTION 
DETECTING UNMATCHED TUBES. 

Push -pull tubes must be 
matched, in order to obtain good 
quality. lack of hum, and plenty of 
pep. A perfect match will be shown 
by zero reading when the voltmeter 
is connected between the Plate 
prongs of the output tubes. If me- 
ter reads backwards, reverse the 
connections- A reading of more 
than one volt indicates that a new 
tube should be put in. (Fig. 4.) 

ERNEST J. CHRISTIANS 

HONORABLE MENTION 
SINIPEE FIELD EXCITER. This exciter 

osts almost nothing to build and 
is all extremely handy unit to have 
at hand. The output voltage under 
load of about 80 ma. will be around 
145 V. Only a 40 W. lamp should 
be used, as this provides the cor- 
rect voltage drop for the filament 
of the 25Z5 rectifier. (Fig. 5.) 

H. P. KELLY 

HONORABLE MENTION 

Pco 
sG FSTF. N SpwS. In some ultra 

midget sets the rectifier tube and 
the one adjoining it are placed in 
sockets sunk below the surface of 
the base panel. An ordinary adapt- 
er will not fit these socket holes, 
so the prong extensions shown were 
made to extend the adapter plug to 
test in these sockets. The sleeve 
may be made from sheet metal 
wrapped around a 30 -penny nail or 
from tubing. The prongs for the 
bottom are cut from an old tube 
and soldered in place. (Fig. 6.) 

HARRY F. SNICK, JR. 

HONORABLE MENTION 
ADDING A TWEETER. This high-fre- 

quency speaker can be used 
with any set to increase the high 
frequency response. It is simply 
a single headphone of any stand- 
ard make, with a microphone mouth- 
piece cemented to the cap. This 
unit may be used with single -ended 
or push -pull output stages. (Fig. 7.) 

H. PUTNAM 

HONORABLE MENTION 
PANSI. MARKINGS. A professional 
touch can be given to home -made 

apparatus by mark'ng the panel 
with "engraving" made as shown. 
The words desired are typed out on 
paper and then cut out to fit the 

Fig. 6. Prong extension. 

WAMETER TO Sup DIAMETER TO SLIP OVER 
OVE ovER HEATER PLATE AND GRID PRONGS, 

PRONG ETC r ROLLED TIN OR 
SHEET COPPER. 

3 
SOLDER 

SIZE 
ELISE PRONG 

2EATER 
PEOUIRED 

** 
l.- 

TUBE DROOL 
FIT GRID. TEST 

]REWIRED TO TEST 
HERO TUFES 

5 OR 6 PRONG et5 

holes. The holes must be drilled to 
the proper diameter to lit the words 
used and they should be kept as 
near one size as possible- After 
the cutouts are glued in place, they 
are painted with red fingernail pol- 
ish. A WOW bit should be used on 
wood to insure a clean hole. (Fig. 
8.) W. E. ROBBINS. 

HONORABLE MENTION 
EFFICIENT COIL Fou N(s. While ex- 

perimenting with a short -wave 
set, it was found that the circuit 

(Continurd on page 244) 
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THIS HIGH -FREpUENCV TWEETER IS TURNED 
OHOR OFF BY UrtRTING SWITCH SW (TR 
VADVING THE VALUE OF C TO SUIT) 

Fig. 7. Adding "tweeter" speaker. 
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i WORDS CHIT OUT 
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SUNK MOLES 
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Fig. 8. Marking panels. 

Fig. 9, above. Low -loss coil forms. 

Fig. 10, below. Pointer knob. 
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C. A. MORRISON 

THE LISTENING POST 
FOR ALL -WAVE DX -ERS 

on 

Station XGOA, the 75 kw. broadcast sta- 
tion at Nanking. China -the largest in 

China. 

The listening post of Robert L. Weber in 
Chicago, III., where XGOA was heard. 

EAST IS East and West is West, 
and ne'er the twain shall meet." 
This famous assertion by Rud- 

yard Kipling can no longer be said to 
hold absolutely true, for we have at 
last found a meeting place- thanks to 
the universal influence of radio in 
recognizing neither national boun- 
daries, racial prejudices, nor political 
distinctions. 

With equal ease the experienced 
dial twirler can capture the living 
statements of Mussolini, King George, 
or President Roosevelt -with equal 
ease capture the throbbing beat of the 
Argentine tango, the haunting hula 
melodies of Hawaii, or the lovely waltz 
classics as they can be played only in 
Germany. The treasures of the world's 
music, drama, and oratory are poured 

j out daily for the enjoyment and enter- 
tainment of the DX -er. 

"DX" is the pass -word to this realm 
of fascination. For it is through "DX- 
ing" or the pursuit of far -distant sta- 
tions that this treasure house is opened 
for you. Truly, DX is a modern "se- 
same" more wonderful and far more 
potent than Aladdin's lamp! 

From Capetown, South Africa, to 
Reykjavik, Iceland, or from Shanghai, 
China, to London, England, the DX 
traveler is transported in the twinkling 
of an eye. Is this not more miraculous 
than the fabled "Magic Carpet "? 

DX is not limited to any certain age, 
occupation, or social class. DX claims 
its adherents from the youngest to the 
oldest, from the mightiest potentates 
to the humblest laborers. 

To those of you who have not as yet 
succumbed to the daily thrills of DX- 
ing, let us urge you to purchase an 
all -wave receiver, equip yourself with 
a note book, pencil and good log book, 
settle down in your easy chair, climb 
aboard the good ship DX, and come 
for a sail with us to lands that hereto- 
fore have existed for you only in the 
musty pages of a forgotten atlas. We 
venture to predict, that if entered 
wholeheartedly this sport will bring 
you more real enjoyment, more enter- 
tainment, and relaxation from the 
cares of the day than anything you 
have done previously. LET'S DX! 

THE BROADCAST BAND SEPT.-OCT. 

Although foreign broadcast -band 
DX in general can not be said to be at 
its peak during these early Fall months, 
there is one type of B.-C.B. DX which 
is at its peak during September and 
October. This is reception from the 
Antipodes, or "Down and Under," as 
we say when referring to Australia 
and New Zealand. These countries are 
just going into Spring, as we go into 
our Fall, and with both the Southern 
and Northern hemispheres enjoying 
the same climatic conditions the recep- 
tion path across the broad Pacific 
Ocean from this direction is at its 
best. 

You must be an early riser to tune 
in these stations, as they are at their 
height around 4:00 a.m. to daylight, 
E.S.T. It must be remembered in 
tuning in these Trans -Pacific stations 
that they will not come in with the 

RADIO -CRAFT for OCTOBER, 1935 

The photo at the left 
shows part of the aerial 
and the transmitter build- 
ing of the broadcast sta- 
tion at Helsinki, Finland. 
Right, the aerial and 
counterpoise system for 
the broadcast transmitter 
at Bisamberg, near Vien- 
na, Austria. The tower 

is 400 ft. high. 

pep of an ordinary U.S. DX catch. 
Conditions must be just right and then 
you must exercise a great deal of pa- 
tience and care in tuning. 

Tune your broadcast -band dial with 
the same care that you use in tuning 
on the short -waves (say on the crowd- 
ed 49 meter band) when you are try- 
ing to separate closely- crowded chan- 
nels and you will be tuning about 
right. Starting at the low -frequenvy 
end of the dial where WIND, Gary, 
Indiana, comes in on 560kc. listen for 
the carrier wave of 6WA, Minding, 
West., Australia. You may have to 
leave your dial setting on the channel 
for some two, or three minutes before 
a sound is heard, as these Australasian 
stations have a tendency to fade badly, 
and you have to catch them on their 
greatest volume surge. 

Soon you may hear a very faint 
swish as you turn back and forth, and 
by straining your ears you will hear 
singing, or talking, 'way, 'way back in 
the background. Gradually this sound 
will become more pronounced, and you 
will catch a word now and then. 
Every identifiable word should be 
jotted down for verification purposes. 
The station is about to reach its peak 
volume now, and on good nights will 

(Continued on page 252) 
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ANALYSES of RADIO RECEIVER SYMPTOMS 

OPERATING NOTES 
RCA VICTOR, MODEL 119 

WHEN new, set worked fine. After 
about a month of service, only lo- 

cals could be received. Upon a thor- 
ough check of the entire set, all parts 
seemed OK but the R.F. stage trimmer 
seemed too broad in tuning. An ohm- 
meter check showed a resistance of 
about 3,000 ohms to ground, which was 
far too low, as the secondary is in the 
A.V.C. circuit. The variable conden- 
ser was found to be faulty, the insula- 
tion having apparently absorbed mois- 
ture, as may be seen in Fig. 1. A 
thorough drying and coat of paraffine 
cured the trouble. A trace of acid 
probably got on the bakelite. 

O. B. RUDOLPH 

MAJESTIC 460 

THIS 
set came in with a howl and no 

reception. A close check of the re- 
sistors showed the leak from grid num- 
ber 1 of the 2A7 to the cathode was 
about double the value it should be. 
This threw the set entirely out of bal- 
ance. Fig. 2 shows the affected circuit. 

Another common trouble in this set 
is open plate windings in the 2nd I.F. 
coil, and this should always be checked. 

J. D. BUIE 

CANADIAN NOTES 

THE 
following notes are of special 

interest to Canadian Radio Service 
Men. Let's see more "Notes" as good 
as those submitted (in excellent shape) 
by Mr. Welsh.- Editor 

NORTHERN ELECTRIC 101 AND 81 

THESE all -wave receivers often give 
very poor operation on the short -wave 

bands, particularly on the very high 

Fig. I, below. Troubla in RCA Model 119. 

STATOR PLATE 
ASSEMBLY 

BAKELITE BLOCK 
WHICH WAS PARTLY 

CONDUCTIVE 

METAL FRAME 
OR GROUND 

OHMMETER. SNOWED 
3000 OHMS BETWEEN THESE POINTS 

Fig. 2. Repairing the Majestic model 460. 
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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. 

frequency (blue) band, even after they 
have been carefully aligned with an 
all -wave oscillator. The modification 
I have used with success is shown in 
Fig. 3A and consists, briefly, in sup - 
plimenting the electro- magnetic coup- 
ling between the preselector coils by 
capacitative coupling through the 
added condenser Cx, .005 mf. capacity. 
The improvement in sensitivity once 
this modification is made and the re- 
ceiver re- aligned, is amazing, and, in 
the Model 101 can be increased still 
more by reducing the bias on the third 
1.F. tube. However, if the bias is 
reduced too much, the background 
noise will become excessive. 

The .005 mf. condenser is not in 
circuit when the broadcast band is in 
use, and cannot, therefore, impair the 
set's selectivity on this band. 

The Model 81 receiver is also trou- 
bled with very broad tuning. To cor- 
rect this trouble, it is necessary to re- 
place the first and second I.F. trans- 

tormcis, which are incorrectly de- 
signed. 

DEFOREST CROSLEY ARIA -TROU- 
BADOUR (8 tube) and MELODY 

(9 tube) 
ALL of these models come in sooner 

or later with the complaint of 
distortion, or very low volume, or both. 
This is caused by the breaking down 
of a 20,000 ohm 2 watt carbon bleeder 
resistor from the R.F. plate supply to 
the cathode of the audio tube, to be 
seen by referring to Fig. 3B. (In the 
case of the Melody, the cathode of the 
second A.F. tube). It breaks down to 
such a low resistance that the A.F. 
tube is very much over- biased, causing 
the above complaints. The best rem- 
edy is to do away with the bleeder and 
self -bias the tube with a 2,000 ohm, 1 
watt, carbon resistor. 

The Aria -Troubadour models use a 
Peerless speaker with a single -turn 
aluminum voice coil bolted directly to 
the thick copper band which forms the 
secondary of the output transformer. 
Loose or imperfect connection at this 
point results in "thin" tone. The 
Magnavox speaker in the 9 tube model 
gives trouble with an open field coil. 
The wire corrodes where it is soldered 
to the thicker lead wire leading to the 
terminal board. The trouble is easily 
repaired and a new coil is not usually 
necessary. 

The 8 tube chassis uses 3 -24, 2 -27, 
2 -45, and 1 -80 tubes; the 9 tube chassis 
uses 3 -24, 3 -27, 2 -45, and 1 -80 tubes. 

VICTOR R6 
THE faulty operation of the Victor 

R6 can often be traced to the 8,000 
ohm cathode resistor. This is over - 

(Continued on page 254) 
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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. 

PORTABLE CONDENSER TESTER 
RADIO- CRAFT, ORSMA Dept.: 

Here is a portable condenser tester 
that can be built very cheaply, requires 
only a small amount of space, and can 
also be used as an emergency source of 
power. 

This tester can be made either with, 
or without a milliammeter, and can be 
used on A.C. or D.C., 110 or 220 V., an 
extra "cordohm" being used for 220 
volts. 

The variable bleeder is an old Claro- 
stat, taken from a Majestic "Super -B," 
and is used to regulate current and 
voltage as desired. 

The usual routine of condenser test- 
ing is followed: a good condenser will 
flash the neon tube once; if the con- 
denser is open, there will be no flash; 
if O.K., the bulb will flash on and off, 
the rapidity of the flashes showing the 
amount of leakage. 

The diagram of Fig. 1 is for a half - 
wave rectifier, but Fig. 2 shows how to 
use the 25Z5 as a full -wave rectifier. 
In either case the power supply con- 
nects to the tester at terminals 1 and 2. 

The 25Z5 tube is well recognized and 
I am surprised it has not been put to 
use sooner. I have been using this out- 
fit for a considerable length of time, 
and wish to pass it on to my fellow 
Service Men, as I know they will ap- 
preciate it.. 

GEORGE F. BAPTISTE.. 
Howard, R I. 

Mr. Baptiste, who has become almost 
a regular contributor, shows us how to 
build a simple, light- weight power sup- 
ply, and condenser tester. By taking 
off taps at the proper places, the power 
supply can be used for a speaker -field 
supply, for high -resistance measure- 
ment, and many other uses that will 
occur to the resourceful Service Man. 

BEATING "POOR BUSINESS "! 
RADIO -CRAFT, ORSMA Dept.: 

Enclosed you will find some adver- 
tising ideas that I have used with very 
good results. 

Last year about this time I had very 
little to do, and something had to be 
done to get some work; "advertise, 
that's it," but it must be an advertise- 
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Fig. I, above. A complete light -weight tond 
tester, with half -wave rectifier. Fig. 2. below. The 
connections for use of e full -wave rectifier. Right, 

Mr. Corideo's service shop. 
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BLACK 
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ment that would attract the attention 
of the public. Well, after looking 
through the advertisement hints in 
Radio -Craft, I finally made up a circu- 
lar, one of which I have enclosed. I 
had 10,000 of these printed and distrib- 
uted around the city. The returns 
were so good that I had 10,000 more 
printed, and thrown around the town. 
I had all the work I could handle; I 
was getting $1.50 for a service charge 
last year; this year I charge $1.00 and 
I get it (so far there is no depression 
with me), and there are a few up here 
who advertise "Free Service." 

Below, Mr. Corideo's filing system, where he 

This year I had 10,000 radio logs 
printed. I hired two young high school 
boys to go around distributing them; 
these were not thrown around like the 
circulars, but handed to the person an- 
swering/ the door. 

After ringing the bell, the party 
comes to the door, and you greet her 
with "Good morning [or afternoon]. 
We are giving away free radio logs to 
those who own radios. Do you own 
a radio? What make is it? How long 
have you had it? Is it giving you sat- 
isfactory service ?" etc.; so when I am 

(Continued on page 255) 
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READERS' 
DEPARTMENT 

A department in which the reader 

may exchange thoughts and ideas 

with other readers. 

"FULTOGRAPH" FAN 
Editor, RADIO- CRAFT: 

I was keenly interested in 
your article on page 718 of 
the June issue of Radio -Craft 
dealing with the introduction 
of the "Fultograph" into 
America. 

Many amateurs in England 
have "Fultograph" receivers 
but unfortunately transmis- 
sions have ceased. I hope, 
therefore, that some of the 
American short -wave sta- 
tions, such as W2XAF, will 
show their usual enterprise 
and fill the gap. No doubt 
such transmissions would be 
of interest to their World - 
Wide audience. 

In conclusion, may I ex- 
press appreciation of your 
publications. My friends and 
I read them regularly and en- 
joy them thoroughly. It must 
be a great satisfaction to 
your firm to know that there i 

in the whole world. 

(l'L,ao by coW9r.y SRC Fcrrtrr S-. i 

One of the neatest service shops we have ever seen is this Radio Service 
Department of Franks Auto Repair Shop at Wallace, Idaho. Note the 
chromium -plated panels above and below the bench and the neat cabinet 
on the left for spare parts. Plenty of light is furnished by the 3 large lamps 

and the skylight. This is certainly an outstanding shop. 

s nothing else quite like them 

H. J. HINES, 
Hanlpsl(ire, England. 

Many thanks, Mr. Hinks. We, too, hope that this type of 
transmission will be undertaken, as we believe quite a bit 
of interest has been aroused by the article you mention. 
The Fultograph described in Radio -Craft discussed a model 
of greatly advanced design recently developed by Dr. Ful- 
ton, only the older model being known in England. 

NOW -WHO DARES WHOM! 
Editor, RADIO -CRAFT: 

You'll find enclosed $2.50 for renewal of my subscription 
to Radio -Craft for another year. You have a good maga- 
zine in many ways. I do not want to miss a single issue, 
but Mr. Editor, please do not publish any more bedtime 
stories and keep us poor 
Service Men awake trying to 
figure out the how and why 
of several things. 

What I have reference to 
is an article by Mr. Denton, 
in the April issue, on the 6B5 
tube, and another in the May 
issue, "6B5 Auto Amplifier," 
also by Mr. Denton. 

Mr. Denton is well known 
in radio circles and a good 
writer, but when such stories 
are related, I think that 

things are going to the ex- 
treme. 

If there is such a tube as 
the 6B5 out, why does not 
either of the articles state 
where such a tube may be 
obtained and who makes it? 

As I understand it, Mr. 
Denton is connected with a 
well -known wholesale house, 
but after looking through 
their catalogue, I fail to find 
where such a tube is listed, 
except in their description of 
the auto amplifier. So please, 
therefore, do not publish any 
more articles of such ambi- 
guity, unless there is a refer- 
ence to where such items may 
be procured and who the 
manufacturers are. 

I also could write an ar- 
ticle on the new 6Y3X5 tube 
but if I can't tell the readers 
where such a tube may be 
obtained, and who makes it, 

why set everybody to guessing? 
I am sure that Radio -Craft does not wish to conduct a 

guessing contest magazine. 
I dare you to print this letter in your Readers' Forum 

or elsewhere. Anyway, all the luck to you and keep up the 
good work. 

JOSEPH J. PIRE, 
Colonial Beach, Virginia. 

May we point out that our policy has always been to 
bring to the attention of our readers the very latest de- 
velopments. The fact that these often are written up and 
published by us before the item in question is available on 
the open market simply means that Radio -Craft readers 
are better informed on advanced radio technique. When an 
item is ready for sale the reader should be prepared to use 
it to the best advantage. (Triad, for instance, manufactures 
the 6B5 tube.) 

"DOLLAR DISTANCE GETTER" AGAIN 
Editor, RADIO- CRAFT: 

If the chap who built the 
"Distance Getter For a Dol- 
lar," in the March, 1935, is- 
sue of Radio- Craft, out on 
the desert island decided to 
come to town and electrify 
his "set," he could sell $2.00 
worth of cocoanuts, take a 
shave and a haircut, and 
probably a shine, and eat an 
ice cream cone and still have 
enough left to finish the job! 

(Continued on. page 251) 

Above, left -A change in the circui suggested by Mr. J. M. Nighswander 
in the May, 1934, issue of RADIO -CRAFT. Sharper tuning is claimed for this 
circuit given by Roger Smith. He ells us that CI and C2 should not be 
ganged, as C2 provides band- spread. At Fig. R we have a circuit for use of 
a 2A7 on short waves without noisy feedback. Condenser Cx is shorted out 
on the broadcast band, and is set for quiet operation on the short -wave 
bands. It also affords slight band -spread according to Mr. A. Mayer, who 

devised the hookup. The rest of the circuit is conventional. 

Below, novel regeneration circuits of interest to experimenters. 
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SPECIAL NOTICE 
Those questions which are found to rep- 

resent the greatest general interest will be 
published here, to the extent that space 
permits. (At least 5 weeks must elapse 
between the receipt of a question and the 
appearance of its answer here.) Mark such 
inquiries, For Publication." 

Replies, magazines. etc., cannot be sent 
C.O.D. Back issues of RADIO -CRAFT 
prior to December, 1932, are available at 
50c per copy; except the following issues: 
7/29, 1, 2, 3, 4, 6, 7, 9 and 11/'30; 5, 8 and 9/'31 and 7/'33, which are out of print. 
Succeeding issues are still available at the 
regular price of 25c per copy. 

Inquiries to be answered by mail MUST 
be accompanied by 25c (stamps) for each separate question; answers are subject to 
subsequent publication if considered of exceptional interest. 

Furnish sufficient information (in refer- ence to magazine articles, be sure to men- tion issue, page, title, author and figure numbers), and draw a careful diagram (on separate paper) when needed to ex- plain your meaning; use only one side of the paper. List each question. Be SURE to sign your name AND address. 
Enclose only a STAMPED and self -ad- 

dressed envelope for names and address, 
of manufacturers: or, in connection with 
correspondence concerning corrections to 
articles, as this information is gratis. 

Individual designs can be furnished at 
an additional service charge. The fee may 
be secured by addressing the inquiry to the 
SPECIAL SERVICE department, and fur- 
nishing COMPLETE specifications of de- 
sired information and available data. 

Fig. 0.341, above. Theremin coils. 
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Fig. Q.342A, above. Diagram of Chum set. 

Fig. 9.3428, below. Underside view, 
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RADIO -CRAFT for OCTOBER, 

RADIO -CRAFT'S 
INFORMATION BUREAU 

THEREMIN COILS 
(841) Mr. Roy Alexander, Montezuma, Ia. 
(Q.) In Radio- Craft, April 1935, page 600, 

it tells how to build an easily -made Theremin. 
I have not been able to get the Remler type 
620 oscillator coils. However, I have on hand 
two RCA 80 coils. How much change is nec- 
essary to use these coils? 

(A.) The RCA 80 coils may be used after 
a slight change is made, according to an an- 
swer in this connection recently received from 
Mr. Deeter, the author. Referring to the wir- 
ing diagram of the RCA 80, we find the os- 
ciL'ator coil drawn as in Fig. Q.341A. Break 
the grid coil winding at X, unwind an eighth 
of an inch in each direction and run leads to 
terminals, as 3 and 6 in Fig. Q.341B. The 
plate coil. B in Fig. Q.341 A, will be used for 
the pick -up and mixing coil in the new ar- 
rangement. Starting from the end farthest 
from the grid and plate coils (A). unwind 
wire from coil B until only 10 turns remain, 
and then take off leads. The section of A 
that is next to coil B will constitute the plate 
coil of the oscillator circuit. 

The numbers shown in Fig. Q.341B are 
equivalent to the numbers appearing in the 
Radio-Craft diagrams, and by following these 
the hook -up will be correct. 

BEGINNER'S SET 
(342) Jack Dindrow, Baxters Lake, Idaho. 
(Q.) I am just a beginner in radio, and 

would like to get a picture and diagram of a 
very simple set. I do not want a crystal set, 
so please show me one with 1 tube, for bat- 
tery operation. 

(A.) Such a set as you wish is dia- 
grammed in Fig. Q.342A. This set uses the 
simplest circuit possible and the battery drain 
is very low. Plug -in coils are used, so that 
any wave -band can be worked on. An under- 
side view is depicted at Fig. Q.342B, show- 
ing all the units mounted and ready for wir- 
ing. The kit for this battery set can be 
purchased at a very reasonable price. 

ADDING A "TWEETER" 
1343) Mr. J. M. Warren, Rockland, Ohio. 
(Q.) My broadcast receiver is supposed 

to afford "high- fidelity" reproduction. At 
present I am using only one loudspeaker, a 
12 in. dynamic. How can I add a high -fre- 
quency type speaker to this outfit, so that the 
response will be broader than at present, and 
the highs can be increased or decreased at 
will? Please give diagram. 

(A.) A crystal -type speaker will be the 
most practical in your case, since it's use 
will not disturb the impedance match between 
power tubes and transformer. Fig. Q.343 
shows how this is done. This circuit is ap- 
plicable to both single and push-pull output 
systems. In the former instance, condenser 
C2 would not be required, the "tweeter" and 
low -voltage side of variable resistor R re- 

(Cootisurd on page 254) 

Fig. Q.343. Adding a "tweeter." 
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1935 

PA QUESTIONS 
e & ANSWERS 

Conducted by 
CHARLES R. SHAW 

Here is a new department for the Radio 
Dealer, Service Man and Sound Technician 
who require general information and help in 
P.A. work. This department will furnish 
valuable aid for the asking. Address all 
questions to Radio -Craft's Public Address 
Forum. Only those questions of general in- 
terest will be published and we reserve the right to publish any of these inquiries and 
answers. 

"OPTICAL SYSTEM" ADJUSTMENT 
(16) Mr. A. Lewis, Niagara Falls. N. Y. 
(Q.1 What is the best procedure to follow in adjusting the optical system of standard pro- 

jector sound mechanisms? 
(A.) The best method for adjustment of 

sound heads varies with the type of projector 
employed. Generally, the following procedure 
will be found satisfactory: 

Place a piece of black film through the sound 
gate and close the gate. Then focus the lens 
barrel by lighting the exciter lamp and moving 
the lens up and down until a sharp, wide beam 
of light appears upon the film. This can be 
viewed through the photoelectric cell housing 
by first removing the cell. Rotate the lens bar- 
rel to right or left until the light beam is ex- 
actly at right angles to the slot in the PE. cell 
housing. Tighten the lens barrel at this point. 
It is. of course. necessary to check the adjust- 
ment by running a film through the sound 
mechanism so that minor adjustments can be 
made for best results by checking against the 
actual reproduction. 

INDUCED HUM 
(17) Mr. George Carter. London, England. 
(Q.) Will an unshielded speaker transmission 

line 3.000 ft. long pick up A.C. hum if run 
parallel to a 110 V. A.C. power line? 

(A.) Yes. if the transmission line is not 
twisted or if both lines are very close together. 
By using a twisted line and keeping the line 3 
ft. from the power line, the induced hum will 
be inaudible. 

SPEAKER VOLUME CONTROL 
(I8) Mr. M. M. Richardson. Dayton. Ohio. 
(Q.) What is the best method for individu- 

ally controlling the volume of 8 similar speak- 
ers (15 ohms each voice -coil) remotely placed 
from the amplifier? 

(A.) (See Fig. Q.18) Use separate 200-ohm 
line to eight 15 -ohm voice coil transformers. with 
a 200 -ohm "L" pad across the primary of each 
line transformer. With the speakers arranged 
in series -parallel they may be connected to a 

(Cowrie/red ow page 255) 

Fig. Q.18. Control of 8 speakers. 
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147 Radio Service Data Sheet 

THE FIRST 10 METAL TUBES 

CHARACTERISTICS OF METAL TUBES 
-AND OTHER "OCTAL" (8- PRONG) -BASE TYPES 

TUBE TYPE 

ItAB HK -- -_.. . . 

0.\8 d .. . 

6A8 TA'X 
li('.i H:1T.CKR._.. 
105 HA TA' KS. .. 
61)5.VK.1.. 
I:1,1: HKR _. .. 

6E6 7'.1.\' 
6E6 KR 
6}'8 K 
6F6 K 
1i110 H.4T.Cti.< 

HTKA\'.5 . 

6.3 
6.3 
6.3 
6.3 
6.3 
11.3 
11.3 

6.3 
1ì.:i 
6.3 
6.3 
6.3 
6.3 

\L.\. \I:e,. .ri.i 
l'L 

I. 
c \I,. INta.l 

I 

O.:il 250 100 3.0 1.11 11 

0.31 25I1 100 3.0 .6 12 s 
O.:f 230 100 3.0 3.5 
0.3 2.30 8.0 8.0 .. .. 

275 m 31 

0.7 310 '30 2:3 

0.7 
, 

150 250 11:, 3 34 ....... 
0. 7I 231) 250 16.5 34 40.3 
0.7 230 20.0 31 31 
0.7 2511 250 26.11 17 19.5 
0.7 3511 _. 35.1122.5 ... - _-... 
0.3 11)n Direct Current 2 \la. (ntets.) 

0.3 251) 101. :3.0 2.11 _..ì 1.5 ateg.± 

Plate 
Itcsis. 

3410M 

3110M 
ION1 

100M 
I00\á 
2.1301 

11fi7 /iTa.CK.V .._. . 6.3 0.3 250 1001 3.0 7.0 s.7 800V 
61.7 H.VK5 .. ._.. 6.:3 0.3 2.311 130 6.0 :3.5 I1.0 nteg.t 
61.7-(1 a .. . _. ... _ .i.3 0.3 2511, 100 3.0 5.:3 .. 801V 
.i7.4liK.\'TN 3.n 2.0 9u0, . ....... 125 

riPî .4 (Pent. xvrtino) _._ 6.3 9.3 2511 100 
Vasl 

8.0 850V 
(Triode xcrtinax).. _ IINI _. 3.0 :3.5 :3.5, 17.800 

43-N1(: T. '.ì,0 0.3 135 1:3.320 ,:34 II 33,000 
13116.._ .;.a 0.3 2511 2.0 11".5 91.00) 

0.3 11.3 250 2.0 II.L 11.9 .ili.INN) 

25Z5-N1(: T ... 25.0. 0.31 125 100 ... 
5Y3.4 .... 5.0 2.0! 40). 125, .. ... . . . ._ . 

50.\2-NIG T i1) V. total drop: 11.:3-.\.: 

30132-N1(: 7' 31) V. total drop; 11.3-:\.: 

Mut- 
ual 

Coml. 

Amp. ' 14luir. 
Factor I:....i Ty1se 

,n. 

2.000 20 
2.101 4.7 7.200 1.4 

5.0 
2.3011 ... 200 ... 7.000 3.0 
2.210t 220 7.0011 3.0 
2.700 7.0 4.000 .8 
_. 10.000 19.0 

.... ._ _ 6,000 18.0 

1 . 1011 900 
450 8 

2.300 811 

1.1(0) 100 
1.500 101 

\7 
6\7 
6.\7 

711 

45 
45 
42 
42 
42 
42 
42 

none 
IiC6 

IiD6 
none 

.íZ3 

.. .. _. .. Ii1,7 
61,7 

4.0111 2.0 43 
. . 75 

2525 
.. 80 

I nunc 
noue 

No. of 
Pins F11art:.111 

8 lent. Converter 
8 Pent. Converter 
7 Pent. Converter 
If Triode Amply. 
6 Trieule Amp., Cbrss A 

li Triode Amp., Class :Alt 
7 Pen hale Output. Class :\ 
7 Pentode Output, Class A 

7 Mode Output, Class A 

7 Pentode Output, Class .\15 

7 Triode Output, ('lass Alt 
7 Dllndi,ate Detector 
7 Pent,sle Det..Auq,.(Xon -var. Mu.) 

7 

8 

8 

7 

5 

7 

4 

4 

Var. Mu. Amplifier 
l'r'at:tgrid Nliscr-Amplifier 
Plartagrid Nlisrr-Amplifier 
Full-wave-11.-V. Amplifier 

l'eutode :turd 

Triade . \nqt. in one 11916 

.\C -DC Power Amp. Pentode 
Duodiodl -Triode 
High-Mit. Triode 
Full- Wave Reef ifier 
1 "oll -\Cave lb.'rt itier 
Ballast tube 
Ballast tube 

and Ray heoa; K- K: -Rad; A- :\returns: T- 'l'rimL' 13'- National 
Ilf.at: .8 Sylva1113. These letters appearing after the tube types above 
mein that data was available from the milkers nn these particular types. 
:4, n n.:undarduers do not as vet uaake all rho types at present :mailable. 

urn r. t s tube designations are all terminated by "O. ' ml'aning glass- "natal '; 
the 'l'ria.l termination is "M(; ", meaning meted- glass. Where manufacturers 
.litter nu what in their tube chantetrristies. the tube is listed twice. as is I 11 rase with tin' 6. \. "l'Lr power tubes, IfD.i and 61,6 appear more than 

once because they are used und 'r different operating e litions. The 61113 

is equivalent to the two diodes .f n 73, while the 61,5 resembles the triode 
seetiuu of a 75. The Triad 50 .12 -N1G Mill 511112 -N1(: are ballast tubes. both 
Laving a v ,ttage drop of 50, the i..rmer for 1181 with ear Type N. 411 pilot 
lamp ana the latter for use with Its... They are tu be used in A.C.-1).C. sets. 
P1 dare e.I flu. usual series rosi... n,. TI,,' 111.7 is as entirely new type and 
is described iu detail elsewhere in IIii.. issue. *Ilalistortcd. 

(5L) 
: v2 

RMA STANDARD METAL TUBE BASING (BOTTOM VIEW) 
(8A) (6Q) (5-) (75) (7Q) (7R) 

c5 p) .G2 sK2 (62 
:1 GI P2 

(Tr) 
,G4 Ga 

G3 D GN 

Gt 

-N 

(" ì 

6A8 6C5 & 6D5 

T 
é K 

6F5 

--K1 

6F6 6H6 
t-K&GS 

6371 6K7 6L7 
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THIS IS THE ONLY COMPLETE 

REFRIGERATION SERVICE MANUAL 

EVER PUBLISHED - - - - 

l' ' En.tireorer t 
frosts 

staieriat 
Iv Corer' o 

.Announcing- 

Volume Two 
o,,,.oft«eaz REFRIGERATION 

OVER 350 PAGES 

OVER 300 DIAGRAMS 

Flexible, Looseleaf Binder 

Complete Service Data 

This New Rev igrrat inn Manual is printed 
on a special Bible sta -k. This shvk, al- 
though unusually thin, is erupt fonallY 
strong and durable. It makes handling of 
the book much easier. 

Priec S 00 
M1E'l' 

SERVICE MANUAL 
The new volume of the OFFICIAL REFRIGERATION SERVICE MANUAL 

(Volume II) contains specific service data and information of value to everyone 
interested in refrigeration. 

This Manual forms a companion and supplement to the previous OFFICIAI. 
REFRIGERATION SERVICE MANUAL (Volume I). since all data in the 1935 
volume is entirely new. 

The OFFICIAL REFRIGERATION SERVICE MANUAL was the first refrig- 
eration Service Manual ever published -and now this new volume has been pre- 
pared so that they both form a comprehensive library of information on this 
rapidly growing refrigeration industry. 

The curve of sales of refrigerators and replacement part a has steadily increased year hr sear 
during depression years. It is throe 11141u-cry to make tai. langrrss. Year by year sales 

increases will soon place Re rigerat inn its rank Stith the automobile hnlustty in 11npnrlanre. 
Detailed Information on serelelog ; outtines of theory and titer bats of operai ion: htst rise! tots 

for the handling of refrigerants; charging system,: dlagnndng troubles; trouble ,hares; rte, rr Ira! 
book-ups; charges of nil and refrigerant in different motels; advice no the Motion of oils: plare- 

rnt and temperature required by foals; valve settings; c atpre;sar ,nn.irust ion, fault,, overhauling; 
est i utat fog coil and machine loads; are encompassed in this nett Volume of refrigeration .s,rvieing. 

List of Contents in the Seemed Volume of the "Official 
!Girl gera Service Manual" 

History 
Food Preservat inn 
Theory and Fundamental Laws 
Methods of Refrigeration 
Refrigerants. Lubricants and Brines 
Handling. Testing and Storage nl Refrigerants 
Compression System of Refri nerat ion 
Liquid Throttle Devices and Valves 
Refrigeration Systems 
Electric Control Devices 
Compressors. Types, Seals. Valves. Capacities. 

Servie 
Evaporators and Cooling Units 
Service Tools. Equipment and Tool Manipulation 

Commercial Unit Specifications and Service 
Household Unit Specifications and Service 
Servicing Refrigeration Apparatus; general 
Servicing Low Side Float Valve Systems 
Servicing High Side Float Valve Systems 
Servicing Expansion Valve Systems 
Servicing Thermostatic Valve Systems 
Servicing Restrictor and Capillary Tube Systems 
Charging Systems with Refrigerant 
(le-Weal Service; Motors, Fuses, Hookups 
Service Kinks 
Estimating Refrigeration Loads. Coil and M 

chine Sizes 
Miscellaneous Data 

GERNSBACK PUBLICATIONS, INC., 99 HUDSON ST., NEW YORK, N.Y. 

GERNSBACK PUBLICATIONS. Inc. RC-10-35 
MI Hudson Street. New York. N.Y. 
'entlrnun:- F:nclosc,l ou mail god my rrmitmanrr of F3.1111. foot OOHS nd Ine on' eopr CLIP - tilt' OFF'h'IA1. it F:F'ltltl FlltAT10S SERVICE NI NC.tl. ('olume ll). 1 understand 

iman this book is to be shipped to me POSTAGE PREPAID. 

MAIL 

COUPON 

TODAY! L 
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FADA 9 TUBE MODEL 190 "METAL" ALL -WAVE RECEIVER 

(Four bands; covers 540 kc. to 24 mc. with no skips; noise suppression; automatic tone regulator; delayed A.V.C.; push -pull output 

with 6 watts power; 9 metal tubes; triple tuned I.F. coils.) 
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(514) II 59) 
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I.F. Adjustments 
First, disconnect the outside antenna sys- 

tem from the receiver. Second, disconnect 
the control -grid lead from the 6A8 tube. 
Third. connect the high -potential lead of the 
signal generator to the control -grid of the 
6A8 tube, and the low -potential side to the 
receiver "ground" lead. Fourth. place an 
output meter (copper -oxide type) across the 
speaker voice -coil. Fifth, place the signal 
generator in operation and adjust the car- 
rier output to 456 kc. 

Adjustment of S.-W. 
Band "A" Shunt Condensers 

The Conn pensad.,rs are located as indicated 
in the sketch. (Al Remove the signal gen- 
erator connection from the control -grid of 
the 6A8 tube and replace the control -grid 
lead. (B) Connect the antenna wire of the 
receiver chassis through n 400 ohm carbon 
resistor to the high -potential side of the sig- 
nal generator. Adjust the carrier output of 
the signal generator to 20 mc. (C) Turn the 
wave -band selector switch to band "A," left. 
Set the calibrated dial of the receiver to read 
20 mc. (D) Adjust the S.-W. band "A" 
oscillator shunt compensator for maximum 
signal output. (E) Having determined the 
peak. and maximum setting for the S. -W. 
hand "A" oscillator shunt condenser, adjust 
the S.-W. band "A" B.F. stage shunt con- 
denser and the S.W. band "A" detector shunt 

condenser for maximum signal output. Turn 
the receiver dial to the image point (20.9 
mc.) to determine that both condensers have 
been adjusted to the correct peak. (F) Ad- 
just the carrier frequency output of the sig- 
nal generator to 10 mc. (G) Turn the cali- 
brated dial of the receiver to pick up this 
10 me. signal and check for sensitivity at 
this point. There is no variable oscillator 
series condenser at this frequency. 

Adjustment of S.-W. Band 
"B" Shunt Condensers 

Fir:.t. maintaining the same signal genera- 
tor output (10 mc.) turn the wave -band se- 
lector switch to band "B." Second, folow 
the immediately preceding paragraph No. C. 
turning to 10 mc. Third. follow D. but on 
twin peaks use farthest "out" setting: use 
9 nie. image setting. Fourth. follow E. but 
use 9 mc. image point : refer also to D. 
Fifth. follow F, at 10 mc. Sixth, follow G, 
at 10 mc. 

Adjustment of S.-W. Band 
"C" Shunt Condensers 

First, adjust the signal generator to 3.75 
me. Second. follow C at 3.75 mc. Third, fol- 
low D, but on twin peaks use farthest "out" 
setting. Image check point is 2.8 me. Fourth, 
follow E, use 2.8 image check. 

Adjustment of S.-W. Band "C" 
Oscillator Series Padder 

(H) Adjust the carrier frequency output 
of the signal generator to 1.5 me. (I) Turn 
the calibrated dial of the receiver to pick up 
this 1.5 mc. signal. (J) Adjust the S.-W. 
band "C" oscillator series trimmer until a 
maximum output signal is indicated on the 
output meter. (K) Having determined the 
maximum peak of the S.-W. band "C" os- 
cillator series trimmer, re- adjust the carrier 
frequency of the signal generator to 3.75 
mc. Turn the calibrated dial of the receiver 
to 3.75 mc. and re- adjust S.-W. band "C" 
oscillator shunt condenser, and then. S.-W. 
band "C" R.F. stage shunt condenser and 
S. -W. band "C" detector shunt condenser for 
maximum signal output; checking for image 
point as outlined in the foregoing instruc- 
tions. 

Adjustment of BC. Band 
"D" Shunt Condensers 

The r len.ers are located as indicated in 
the sketch First. remove the 400 ohm car- 
bon resistor from the high -potential side of 
the signal generator and insert a 250 mmf. 
mica condenser in its place. Second. turn 
the wave -band selector switch to band "D," 
broadcast position. Third, adjust the carrier 
frequency of the signal generator to 1,500 
kc. Fourth. set the calibrated dial of the 
receiver to 1,500 kc. Fifth, adjust the BC. 
band "D" oscillator shunt condenser and 
then, the BC. band "D" R.F. stage shunt 
condenser and BC. detector shunt condenser. 

Adjustment of BC. Band "D" 
Oscillator Series Trimmer 

First. follow II, set at 600 kc. Second. fol- 
low I. but at 600 kc. Third, follow J but 
adjust the BC. band "D" oscillator series 
trimmer. Fourth. having determined the 
maximum peak of the oscillator series trim- 
mer. re- adjust the carrier of the signal gen- 
erator to 1,500 kc. Turn the calibrated dial 
to 1.500 kc. and then. re- adjust the BC. band 
"D" shunt condensers. 

Operating voltages are as follows: 
Tube Plate Plate Cath. S. -G. 

Type Volts Ma. Volts Volts 
VI 229 7.5 3 89 
V2 229 :3.1 :3 78 

V3 228 5.8 4 88 
V4 -- - 17 - 
V5 154 .9 1 - 
V6 30 .15 - 6 
V7 212 22.0 15 217 
1/8 212 2.2.0 15 217 
V9 - 80.0 Total -- - 

- -GOá%`)r:o 

SSC m 

é ç: i :.e..,ouln,.lo,,.T 

-c "+ 

430 RADIO -CRAFT for OCTOBER, 1935 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO -CRAFT for OCTOBER 

AN INSIDE STORY ABOUT 
METAL TUBES 

(Cf n ll anal from poor 202) 

At the same time, the metal envelope is much 
superior and more convenient in its function 
as a metal shield and in reducing inter -electrode 
capacity than is the skin -tight shield required 
in a good glass -tube arrangement. Present 
circuit practive demands that the grid -to -plate 
capacity of a typical screen -grid tube be ap- 
proximately .01 -mmf., or less. The metal tube ¡ 

reaches this tolerance with little difficulty. 

X -RAY EXAMINATION 
X -ray eyes would be required to see "through" 

the opaque metal tube. Therefore, what is more 
logical than that the X -ray should be used in 
checking the internal arrangement of the ele- 
ment: in defective tubes? This procedure elimi- 
nates the need for an expensive wrecking pro- 
cess in order to check the malformation of the 
elements within the normal number of tube re- 
jects. The internal arrangement of the ele- 
ments (in screen -grid arrangement) as thus 
disclosed by X -ray is illustrated in the central 
view in Fig. A (and the cover illustration), and 
may be compared with the exterior and cross - 
section views at the left and right. X -ray views 
of the representative types appear in Fig. G. 
This photograph and the preceding X -ray view 
were taken by the General Electric Company 
especially for Radio -Craft: (they are interesting 
examples of the advanced X -ray photography 
technique which makes it possible to obtain such 
excellent "separation" of the various metal ele- 
ments within the steel jacket). 

"OTHER" METAL TUBES 

An article discussing the present status of 
metal tubes would be incomplete without men- 
tion of several new technical developments in 
related types. The consumer should acquaint 
himself with the following facts in order that 
due justice may be given to all concerned. 

A Canadian manufacturer, Rogers Radio 
Tubes, Ltd., has just introduced a type of tube 
which at first glance might be confused with 
the steeljacket variety. However, as shown in 
Fig. C, the envelope is of glass .. and only the 

(Continual on page 293) 

Fig. 2. This metal cap completes the shielding. 

Fig. F. Illustrating metal vs. glass type. 

NOT 
NEEDED 
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at Does 
olume Control 
Replacement 

Job Mean 
to You? 

A Cinch 

This NEW 100 -page 
VOLUME 
CONTROL 
GUIDE 

Makes Servicing a 
Profitable Pleasure! 

HERE'S the book of books for the ac- 
tive service man who wants to save 

time and trouble and get some fun out of 
his work. 

Contains a complete alphabetical list of receiver models for 
which Electrad standard or special replacement volume con- 
trols are made. Includes name of receiver manufacturer, 
model number, catalog number of proper Electrad replace- 
ment control, resistance value and list price -all you need 
to know to make a quick, economical and thoroughly satis- 
factory volume control replacement. 

...Or a 
Nuisánce ? 

How to obtain YOUR COPY FREE 
The cost of this Guide prohibits general free distribu- 
tion. But you can have a copy by return mail if you 
send us the flap (the part showing specification and 
resistance) torn from any new -type Electrad Carbon 
Volume Control carton, together with your business 
letterhead or business card. Andress Dept. RC -in. 

I75 Varick St.. New Vurk, N.V. 

ELECTRAD 

RESISTANCE SPECIALISTS 
FCGtu)'iuq: 

QUIET CARBON VOLUME 
CONTROLS 

VITREOUS RESISTORS 
TRUVOLT RESISTORS 
POWER RHEOSTATS 

% 
._Bvll 
s /Miff 

0,1 FOR TN 

! Ì 
/ 

NEW ISSUE 
JUST OUT 

Chock full of BARGAINS 
In RADIO SETS, Long and 
Short Wave Apparatus, 
Servicemen's Repair and Re- 
d ic,ment I',, rt s. Elect rie.ü 

:A Ppliu nees and hundreds of 
miscellaneous sln'cluls at 
TREMENDOUS SAVINGS. 

Get this big n w Porgain Book. It's abso- 
lutely FREE )'it hunt obliga tiou -juust send 
us your Name nd Address on a post card 

WRITE FOR YOT-R COPY NOW. 

JUST OFF THE PRESS 
RADIO CIRCULAR CO., INC. 

225 RC VARICK ST., NEW YORK 

I lease Say That You Saw It in RADIO-CRAFT 

THOR C. 

AMPLIFIER 3F.e 
4 WATTS 1.57 1.2AS 1.so 
No single feature has been nrer- 
looked In making this an out- 
standing amplifier The circuit 
Is one of ,simplicity -yet em- 
ploying: the latest in tube dr- 
cuit design. 

This 0 -tube A.G. Amplifier Ait with complete parts for 
, onstruet inn. including wiring diagram and 

n 
C5a95 ,gLrtiwb N 

DYN.AN /lt' SPEAKER $2.50 EXTRA -SAT OF )IATI'IIEI) TUBES $1 ".5 EXTRA. Kits shipped Ready 
Mounted. Send fur FREE Circuit Data. 
Special: FREE DIAGRAMS sent upon request for any 
of the THOR Amplifier or Tuner Kits. 

MAIL ORDERS PROMPTLY FILLED 

167 GREENWICH ST. NEW YORK. N. Y. 
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"YOUR NEW BOOK 

IS A WOW!" 

Send for Your Free 

Copy of Sylvania's 

New Service Book! 

s Ivania's New Volume of Service 
Hints is Going Like Hot Cakes . . 

Send for Your Free Copy Today . Up- 
to- the -Minute Service Tips from Radio 
Men All Over the Country. 
Short cut solutions ... new ways to solve 
every-day problems ... hundreds of handy 
methods discovered by practical service 
men! That's what you'll find in Volume 2 
of Service !lints . and it's yours without 
any charge whatever! 
In this FREE booklet Sylvania has com- 
piled, hundreds of successful service men 
give you the lowdown on tough problems 
they have solved . problems you might 
run into any day. Their tips may save 
you hours of trouble- shooting on some 
hard -to -crack job. 
Don't wait. Send today for Volume 2 of 
SYLVANI A SERVICE HINTS. It contains 
inside dope on receiver troubles that will 
iron out your own problems, and put you 
in line for more and better service jobs. 
And remember . there's no charge al 
all. Simply fill out the coupon below to- 
day ... and you'll get your copy of Serv- 
ice !lints in a few days. 
Hygrade Sylvania Corporation. Makers of 
Sylvania Radio Tubes and llygrade Lamps. 
Factories at Emporium, l'a., Salem, Mass., 
and St. Mary's. l'a. 

FREE' Neil! for Your Copy Today. 

Sylvania 
Hygrade Sylvania Corporation. 
Er..r orium. Pa. 

, l'I. : -e .- d n free, it trout obligation. Volume 2 of 
.sala'- '' ,. 

11 lias. 
I..' e.i iwruler'D 

ll 
Amateur Q Call 

._taw entai Employed by dealer 
Independent 

Member Service organization 

NANIE 

ADDRESS .._ _ ... 

CITY . .. _._ _ STATE 

NAME OF .10141BER 

ADDRESS ItC -10 
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TECHNICIANS' DATA SERVICE 
JOSEPH CALCATERRA DIRECTOR 

The literature listed in this department con- 
tains a wealth of very useful information. 

A special arrangement between RaDIO- 
CR.4FT magazine and the publishers of this lit- 
erature. whi h permits bulk mailings to inter- 
ested RADIO -CRAFT readers, eliminates the 
trouble and expense of writing to each indi'. idual 
organization represented in this department. 

2. HAMMARLUND 1935 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 HAMaIARLUND 1935 SitoRT- 
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. Tug "COMET PRO" SIIORT -WAVE SUPER - 
HETERODYNES. 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. ELEaTRAI 1935 VOLUME. CONTROI. 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 1 

rheostats and other Electrad resistor specialties. 
25. LYNCH NOISE- REDUCING ANTENNA SYS- 

TEMS. Complete descriptions and instruct' 
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 NmsE SueeaEssORs. This folder describes 
a complete line of Lynch antennas, filters and 
ignition noise suppressors designed for nut it 
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 -cur 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 autu-radio installations, giving bet- 
ter performance in operation for both the cur 
and radio set. 

34. SERVICE MAN'S 1935 ELECTRAD REPLACE- 
MENT VOLUME CONTROL GUIDE. A 52 -page vest- 
pocket size IMO klet containing a revised. en- 
larged and complete list. in alphabetical order, 
of all old and new receivers showing model num- 
ber. value of control in ohms and a recommend- 
ed Electrad control for replacement purposes. 
Contains specifications and volume- control cir- 
cuits for over 2.000 receiver models. 

57 Rialtos 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. SI'ItAYRERIIY VOLTAGE TAMES. 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. Sui -mtg iF. 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 

Please Say That You Salo It in RADIO -CRAFT 

Radio -Craft Technicians' Data Service 
99 Hudson Street, 
New York Cily, N.Y. 

Please send to me, without charge or 
..bligation, the catalog, booklets, etc. 
the numbers of which I have circled be- 

low. 

3 4 5 25 26 28 
34 57 62 64 67 72 74 
75 71; 77 

My radio connection is checked below: 
1 ) Service Man operating own business. 
1 1 Service Man for manufacturer. 
1 1 Service Man for jobber. 
1 ) Service Man for dealer. 
I 1 Service Man for servicing company. 

1 Dealer. 
I ) Jobber. 
( 1 Experimenter. 
I 1 Professional Set Builder. 
1 ) Amateur Set Builder. 
1 ) Licensed Amateur. 
1 1 Station Operator. 
1 1 Radio Engineer. 
( 1 Laboratory Technician. 
( 1 Public Address Worker. 
1 ) Manufacturer's Executive. 
1 ) Student. 

1 

I ant a: 
( I Subscriber ( ) Newsstand reader 

I huy approximately of radio 
material a month. (Please answer with - 
out exaggeration or not at all.) 

Name 

. \ddress 

C ity 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. 

analyzers and tube testers it contains many 
direct- reading features which eliminate guess- 
work or necessity of' referring to charts or 
tables. 

f.7. 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. HALLICRAFTF :RS' SKYRIDeR SHORT -WAVE RF.- 
CEIVEas. Description Of the Skyrider tuned R.F. 
and Super Skyrider superheterodyne short -wave 
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 1935 ELECTROLYTIC AND PAPER 
CONDPNSER CATAI.00. 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 Cuing. 
A valuable chart. compiled by the Sprague Prod- 
ucts Co. which tells the proper types, capacity 
values and voltages of condensers required in 

(Conlin nrd Olt paw. 237) 
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RADIO -CRAFT for OCTOBER. 

AN INSIDE STORY ABOUT 
METAL TUBES 

(Continued from page 231) 

"octal" (8 prong) base is of the metal type. 
The glass bulb is given a metal coating; from 
this process is derived the term -"metal- spray" 
tube. The metal -spray tube is completely 
hiclded from top to the bottom of the base: it 

is furnished in dual- purpose types. The new 
interior construction of the tube includes the 
cementing of the grid rod to the ceramic top - 
eupport. together with expanding and sealing 
of the cathode tubing to this ceramic support. 

This eliminates the possibility of noise due to 
vibration. as well as the possibility of hum from 
the cathode tubing or poor emission from the 
cathode coating. 

A second variation has been brought out by 
7sia t Manufacturing Company, Inc., and is its 
lust; ated in Fig. D. These metal -glass tubes are 
known as the MG series and are not all- metal, 
these being a glass inner sleeve which is used 
lier maintaining the vacuum. 

The MG series at present includes the follow- 
ing types: 524MG, 6AtMG, 6C551G, 6D5MG, 
6F.MG, 6H6MG, 6F7MG, 6K7MG; the character- 
istics of these tubes are said to parallel those 
of all -metal construction. There is available in 
a. "dition the following types, for use in A.C.- 
D.C. sets: 25Z5MG and 4:3MG, with character - 
isHes similar to those of the types 2525 and 43 

tubes: there is also available a type 50A2MG 
tube. which is a ballast tube in a metal shield 
with a tap to supply two No. 40 pilot lights in 
series. and type 50B2MG, similar to the 50A2MG 
except that it is tapped to supply only a single 
No. 40 pilot lamp. Both ballast tubes have an 
veer-all drop of 50 V. 

The tubes in the MG series incorporate stand- 
ard octal bases. 

Finally, there is the type of tube which, while 
it incorporates an octal or 8 -prong base, utilizes 
a glass envelope and depends for its shielding 
man an external shield. This glass- "metal" tube 
described in the August, 1935 issue of Radio - 
Croft as item No. 754, is illustrated here i 

Fig. E. The charateristics are said to approxi- 
mate those in the regular metal series. The lat- 
est step towards securing identical character- 
istics has been to use a skin -tight shield of 
improved design. This shield is illustrated in 
the Latest in Radio Department of the October 
i -sue as item Nu. 820. The glaas-"metal" series, 
identified by the suffix letter G. is a product of 
Arcturus Radio Tube Co. 

CONCLUSION 
It is inten. sting to speculate on how many 

n,::nufacturers of test equipment may have pro- 
yids .l switches to take care of the unavoidable 
discs epancies that so far have arisen in the 
"- isuldardization" process in connection with 
metal tubes. 

We refer specifically to the types 6F5 and 
5Z tubes. 

Metal 6F5 is a high -mu triode. with its plate 
connected to No. 4 terminal instead of the No. 

terminal utilized for plate connection in the 
they amplifier tubes in the metal series. This 

e nnection to No. 4 terminal eliminated undo - 
sinlLle circuit regeneration. 

Metal 5Z4 is a full -wave rectifier about equiv- 
alent to the glass 80; therefore. its filament po- 
tential is 5 V., against 6.3 for the remaining 
toles in the metal series. To prevent damage 
to the 5 V. filament of the rectifier if plugged 
into one of the 6.3 V. sockets, or to the plates 
of the 6.3 V. tubes due to high voltage if 
Iduvged into the rectifier socket, the rectifier 
11,ament terminal wires are connected instead to 

(Continued on page 241) 

Fig. G. G.E. X -ray photos of metal tubes. 
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IF STATIC, interference, low volume or poor selectivity keep you from 
getting the most out of your all -wave set -get "BIG AJAX." If you 

want QUIET European reception -get "BIG AJAX." 

IMPROVES FOREIGN RECEPTION 
Muter has met your doublet antenna problem -and solved it -with 
this new impedance matching tuning selector. Hook it up between the 
antenna and your set and your troubles are over. Easy switch adjust- 
ment takes care of almost any reception troubles. 

Get one from your jobber -or mail the coupon NOW 
and this All -Wave Tuning Selector will be sent to you 
at once, postage paid. And, of course, it removes 
your reception troubles or your money will be imme- 
diately refunded. 

"LITTLEAJAX" 
An efficient smaller 
modal with three - 
way switch, $1.00 
postage paid. 

TheMUTER 
COMPANY 
1235 -F S. Michigan Are. 

CHICAGO, ILL. 
U.S.A. 

MAIL THIS COUPON! 
THE MUTER COMPANY 
1255 -F South Michigan Avenue, Chicago, Illinois 

Please RUSH me one of your "BIG AJAX." j I am en- 
closing $2.50. I will pay the mailman $2.56. It must satis- 
fy me in every way. 

Please RUSH me a "LITTLE AJAX." I am enclosing 
$1.00. I will pay the mailman $1.06. 

NAME 

ADDRESS 

CITY 

Due 
DIODE 

'\ ROWER 
TUBE TRIODE 

I 

SCREEN-GRID 

for BALLYHOO 

ANNOUNCING 

OUTDOOR 

SOUND 
The latest HighFidelir, 

Racon Reproducer 
THE TURRET 
PROJECTOR 

\Peat hrrprnof for 
service xhr. 
aiu,l it ! 1,1 

BAND 
with thee ..li,,rt- 

Aluminum nett nr r 
esrlu -Ire no l e IIt. 
BACON l'Nltltt: 1. 

\ 111.16 114:1.1. STIt I 

TI Itt:. Itronre nrvun 
Ing bracket will n: 

ry k el ttttine 
mounting or lugs:: i 

Write for Sheet B6-29 
aeon Electric Co. Inc., 52 East 19th SL, NewYork,N. Y. 

Please Say That You Sato It in RADII s- ('RAFT 

STATE 

! 2-in-1 
ELECTROLYTICS 
1'w,, separate and distinct sections in a 

single aluminum can . . four leads for 
individual positives and negatives . . 

just the thing for filter circuits. Saves 
space. bother, money. Typical of versa - 
Miry of Aerovox metal -can electrolytics. 

DATALatest Aerovox catalog cov- 
ers entire condenser and re. 

.,- r line. Copy of Research Worker 
In,lu.IrJ. 

CORPORATION 
77 Wa-hinnt, St -- prouklyn. N. P. 
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IN 

P12 . 

OF 
MIGHTY 
VALUES r [-7 l'1 Pf 

Ths nkr to a Ie at errhip g f fif- 
teen years in t r ulio parts 
fiel 1. I. C. A. et n after lhe anta- Itur-axptrimt nt sr-S. W. lis- 
tera r and remicsutan. quality 
pro fuels at lowest pricer. 

Acorn Tube Sockets. 
Designed for latest 
S. W. acorn tubes. 
Made of Insulex" 
low loss high fre- 
quency ceramic 
base. 
No. 959......List $1.00 

RADIO -CRAFT for OCTOBER, 193S 

AN ULTRA -MODERN 
METAL -TUBE CHECKER 

(Continued from page 209) 

line cord provide added convenience by making 

it unnecessary to open the instrument for fuse 
replacement. 

A compact carrying case can be obtained for 
the instrument, if desired. 

This tube checker diagram shows provision for 
testing all types of tubes including the metal line. 

S. W. Superhet Coil Kit. 
Consists of eight coils. F S. p 
detector coils, and four oscillator 
toils, covering a band of 16 to 217 
meters. No. 1469 List $3.85 

Giant Transmitting Socket. 
Suitable for H(:.t. 
803, Sylvania 
803A, Raytheon 
11K28. Will fit the 
giant five pin base 
tube. Contacts 
made of laminated 
phosphor bronze, 
cadmium plated on "I nsulex" 
base. No. 960 List $2.00 

RADIO MEN -The new 1936 cat - 
alog nota available is era Inrned full 
of bargains. Send 10e in .stamps or 
coin to coter cost of handling and 
mailing. 

INSULINE CORP. of AMERICA 
25 Park Place New York, N. Y. 

200% 
Overload 

Without 

injury 
with 

MICROHM MICA CARD RESISTORS 
Our type "11' Nitra rani unit -. bave bren subjerlid 
in laboratory teal, to l d. no to 120 watt: nu :' age 
Iniury. Star: 1! <" ide. 2'a- lot by ta" thick. Then 
unique tonL4rteet ion .Ug,eal.a umlly (:..- 

Write for further information and our new catalog. 

PRECISION RESISTOR CO. 1:::,1`.%."1.° 

THE I935 -'36 METAL - 
TUBE RECEIVERS 

front paw, 2111 

THE "SENTRY BOX" 

The "sentry box." as it is called, is a sub - 
assembly containing the R.F. circuits of the re- 
eeiver. It selects and aligns the receiver with 
the various tuning bands. Its design has made 
it possible to eliminate connecting leads almost 
entirely. except those necessary for vacuum tube 
connections. This has greatly simplified the 
under -chassis wiring. The coils are mounted di- 
rectly on the selector switch. assuring the short- 
est Possible paths and connections. 

THE "PERMALINER" 
The "ptrmulincr" yet another new term, is 

a new type trimmer condenser. Sealed against 
moisture and dirt. it is unaffected by temper- 
ature changes. and assures proper and per- 
manent alignment of the circuits of the receiver. 

SLIDING -RULE TUNING SCALE 

The sliding-rule tuning scale is a horizontal 
rotary scale Printed on an opaque cylinder. upon 
which only one itI. is visible at a time. It 

protrudes slightly into the front of the panel 
and may be seen plainly from either a standing 
or sitting position. A vertical pointer. operat- 
ed in each case by the right -hand knob on the 
receiver. indicates the frequencies. The scale is 
softly illuminated over its entire length. A turn 
of a knob on the extreme left brings a new 
scale into a visible position and aligns the re- 
ceiver to another reception band. 

STABILIZED DYNAMIC SPEAKER 

The new "stabilized" dynamic speaker is 
'pro.iection- welded" -a process which fuses all 
parts of the metallic framework into one in- 
tegral piece. thereby insuring accuracy and 
permanency of alignment of every part of the 
speaker. The voice -coil at the end of the cone 
operates in a limited cylindrical air space and 
never varies from its path. This makes pos- 
sible more faithful reproduction, longer life and 
greater stability. 

CABINETS 
Cabinets of this new line of radio receivers 

were styled by Ray Patten. in collaboration with 
a group of the foremost furniture designers in 
the country. and present a new mode in modern 
design. 

A metal -tube chassis which is available in a variety of line voltage and cycle ratings for use in any locality. 

II- 

a.,1-. , 9;ç 

=l 

Ira65C 
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A NEW 7 -TUBE ALL - 
WAVE RECEIVER 
(Continued from page 209) 

type 80 serves as the rectifier. 
An examination of the circuit of the re. 

ceiver, shown in Fig. 1 shows how the set func- 
tions. Three individual sets of tuning coils are 
used, each set, being connected to the circuit 
by turning the three -position wave- change 
switch. The 456 kc. I.F. amplifier is coupled 

by double -tuned coils, and the "high- fidelity" 
action is achieved by introducing a small coil 
close coupled to the primary of the first I.F. 
transformer into the tuned circuit of the second- 
ary. This effectively increases the mutual 
coupling between the primary and secondary. 
with a resulting broadening of the tuning. 

This chassis is available in both console and 
table types. In the console models, an 8 -in. 
dynamic speaker is included. In the table 
models, this speaker is replaced with a 6 -in 
unit. 

In this all -wave set both the old -type glass tubes and the newest metal tubes are used to obtain 
efficiency. 

iIIF..7 "--- »,ab.s: . P6r] 6r R1fU 
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AN OSCILLOSCOPE ANAL- 
YZER- ADAPTER FOR METAL 

TUBES 
(Continued from page 213) 

CONSTRUCTION 
The photos and the circuit diagram show the 

positions of the parts and the necessary con- 
nections, respectively. Since the insulated case 
and panel come ready -drilled, it is a simple 
matter to mount the parts in place and connect 
the few wires. For this reason, there is no 
need to go into the details of construction in 
any great detail. 

Remember in making up the unit that the 
wires of the analyzer cable are individually 
shielded and it is necessary to ground each of 
the shields if the unit is to be used with an 
oscilloscope. 

Also, remember that the voltages used in an 
oscilloscope analyzer are quite high and in some 
cases, rather high potentials are used in the 
analysis circuit. For this reason, the insula- 
tion of parts in the adapter is quite important - 
this is also true because leakages may in some 
cases cause drastic changes in the oscilloscope. 

LIST OF PARTS 

(.ne Alden molded case and panel, No. 501P; 

A set analyser unit which may be used with an oscillo 
at right. 

One Alden 4 -5 -6 -prong composite socket, No. 
456TF, SI: 

One Alden double 7 -prong composite socket. No. 
477F, S2: 

One Alden octal 8 -prong socket. No. 438TF. S3: 
Six Alden red circuit -opening jacks, No. 102JR, 

.11, J2. J3, J6, J7. J8: 
Four Alden red "S" point jacks. No. 100JR, J9, 

J4, J5, .115: 
One Alden black "S" point jack, No. 100J: .114 : 

Three Alden red phone -tip jacks, No. 101JR, 
.711. .112. .713 : 

One Alden black phone -tip jack. No. 101J, J10: 
One Alden analyzer plug and shielded cable. 

No. 907 PC AS : 

One Alden small 7 -prong to 4 -prong adapter, 
No. 974DSA: 

One Alden small 7 -prong to 5 -prong adapter, 
No. 9T5DSA : 

One Alden small 7 -prong to 6 -prong adapter, 
No. 976DSA 

One Alden small 7 -prong to 7 -prong adapter, 
No. 977DSA : 

One Alden small 7 -prong to 8 -prong adapter, 
No. 9 7 8MSA : 

One Alden double grid -clip with lead, No. 
9091L; 

One Alden voltage lead jumper. No. 112SLT; 
One Alden voltage lead jumper. No. 112SLR; 
One Alden current lead jumper, No. 111DLT: 
Wire, solder, screws, etc. 

scope. Various metal -tube adapters are diagrammed 
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Please Sail That Yon Saw It in RADIO -CRAFT 

MODEL NO. 430 

FEATURES: 
1 Tests both metal and glass tubes. 
2Applies proper load values to tube 

under test. 
3Tests for slightest leakages and all 

shorts. 
4But four simple operations re- 

quired. 
5Uses Triplett Model 221 meter 

with GOOD -BAD scale. 
6 Meter especially protected against 

damage. 
7Shadow type A.C. meter for line 

volts adjustment. 

Ó 
Has double grid cap for metal and 
glass tubes. 

9 Sloping, all metal lithographed 
panel. 

ÌD Furnished in handsome quartered 
oak case which you must see to 
really appreciate. 

Every serviceman will want this new 
Readrite Model 430, because it speeds up 
jobs, and makes money on every service 
trip. Ruggedly built, and designed espe- 
cially to withstand all kinds of weather 
and the harshest treatment. 
Don't be caught short because of inadequate 
test equipment. Be sure you have the 
Readrite Model 430 to meet all tube test- 
ing requirements. Be prepared! See the 
Readrite Model 430 at your jobber's, and 
write immediately for catalog describing 
this and other outstanding Readrite equip- 
ment. 

Watch For Other New Items! 
See Your Jobber 

READRITE METER WORKS 
176 College Ave. Bluffton, Ohio, U.S.A. 

RUSH COUPON FOR DETAILS 

rReadrite Meter Works 
176 College Avenue 
Bluffton, Ohio 
Gentlemen: Please rush immediately catalog 
describing the new, 1936 Readrite line. 

Town 

Name 

Street 
State 
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Million 
TEST EQUIPMENT 

Combination Tube Tester 
1. Emission 
2. Metal Tubes 
3. Short: 
4. Leakage 
5. Iterisl atoo 
6. Eletrnlyt des 

7. Bypass rondem- 
err 

x. Neon alignment 

DEALER'S COST 

$ 645 

Standard Vibrator Tester 
1. All Vibrahn. 
1. Positive lu ad- 

Ing 

Fard 
1. Insulated 
5. flattery Solt 
.. APProvrd 

7. Can part 
M. 'tot. Tub,. 

. Dturrr+ 
DEALER'S COST 

De Luxe Vibrator Tester 
Added Features 

1. Spare Socket: 
2. hurter Variable 
3. Polarity Rand 
4. head. Primary 

Current 
r.. 11 -111 Ammeter 

DEALER'S COST 

$1695 NET 

Send 211'1 drtaon ,rim der - boletus. ('.ALL). 
All orders are F.O.D. l'Idsago. 

MILLION 
RADIO AND TELEVISION LABORATORIES 

361-99 W. Superior St. Chicago, III 

FREE! 
A complete descriptive catalog -full 
of the latest dope on condensers now 
waiting for you - 

See for yourself what amazing strides 
CornellDubilier condensers have 

made in the past year. 

Electrolytic, paper, oil, and 
mica condensers illustrated 

in catalog 128. 

CORNELL-DUBILIER 
CORPORATION 

4347 BRONX BOULEVARD 
NEW YORK 

RADIO -CRAFT for OCTOBER, 1935 

THE NEWEST IN TREASURE 
LOCATORS 

(Cont in at front pope 214) 

The circuits consist of a transmitter or oscil- 
lator, VI, of the Hartley type, and an oscillating 
.detector, V2, with a stage of A.F. amplifica- 
tion, V3. One feature of the circuit is that it 
is not necessary to shield any of the parts. 

The sensitivity of the unit can be adjusted to 
suit individual conditions, for it depends almost 
entirely on the voltage of the "B" battery and 
the size of the exploring or transmitter coil. L1. 
The larger this coil is made, the greater is the 
sensitivity of the device. 

The circuit shows the arrangement used. The 
oscillator is a straight Hartley unit tuned by a 
.0065 -mf. fixed condenser to the required fre- 
quency in conjunction with the exploring coil, 
LI. described. This .0065 -mf. condenser consists 
of two fixed mica conden -ers of .006- and .0005 - 
mf. (500 mmf.) connected in parallel. 

The receiver coil, L2, is tuned by three con- 
densers: (1) a 250 mmf. (.00025 -mf) variable 
air condenser for fine adjustments: (2) a .001 - 
mf. mica compres :ion -type trimmer condenser 
for rough adjustment; and (3) a .014 -mf. fixed 

2 

H---- 20' 

f Eli 
Y2'K 
3- 

PLANK 

SOCKET 

I2Éh- -- OSCILLATOR- 30 TURNS 
SEARCH N ° -.20 

COIL - WIRE 

.- RECEIVER 
PICKUP 

COIL 

4" 

wtNG 
NUT 

70 TURNS Ne. 24 WIRE 

Fig. 2.- Complete details for construction of coil . 

condenser which is made up of a .004 -mf. mica 
unit and a .01 -mf. paper condenser. These five 
condensers permit the receiver coil to be tuned 
to the same frequency as the oscillator. 

The coils are wound according to the sketch, 
Fig. 2. The oscillator coil, Ll. is center -tapped 
and consists of 30 turns of No. 20 cotton -cov- 
ered wire on a wooden frame 20 ins. square. 
(To prevent hand -capacity effects it may be de- 
sirable to place an open -circuit turn of screen- 
ing over the outside. as described in the article, 
"How to Make a Simplified 'Treasure' Locator," 
in the preceding. August 1935 issue.) 

The receiver coil, L2, is smaller than the oscil- 
lator inductance. and is mounted inside the case 
with the tubes and batteries. It is center -tapped, 
and consists of 70 turn: of Ni,. 24 cotton- covered 
wire on a wooden frame 3tyx4 ins., and wide 
enough to accommodate the 70 turns. 

A socket is taounte I on the inside of the 
frame of LI ; a plug and cable then connect this 
coil to the remainder of the equipment. 

The phone jack used with this unit is one of 
the filament -control type which connects the 
filaments of the tubes to the positive side of the 
filament battery when the phone plug is in 
place. In this way, the phone plug acts as a 
filament switch. 

The layout of parts and the values of all the 
parts can be seen from the sketches and photos. 

The volume of the beat -note signal heard in 
the phones is brought to maximum by carefully 
adjusting the position of 1.2: the wring -nut is 
then tightened. The position of L1 is carefully 
adjusted for zero -beat signal and then its wing - 
nut, too, tightened. The "softer" signal is the 
more stable- for equal sensitivity: change tubes 
until a combination is found which does not 
change the beat note. 

In operation. the receiver tuning condensers 
are then adjusted until the signal from the os- 
cillator is picked up. Finally, the vernier con- 
denser (the 250 mmf, unit) is turned slowly un- 
til the "zero beat" (no sound) of the oscillator 
is attained. The device is then ready for use. 
It i+ simply moved about the spot to be checked. 
keeping the search coil as near the ground as 
possible. The presence of metal is detected by 
the changing of signal; practice will result in 
improved results. 

The sensitivity of the device depend: entirely 
upon the quality of material used, the size of 
the search coil (if a larger- diameter one than 
described is used the number of turns must he 
reduced), the "B" battery voltage used for the 
oscillator, and the care with which the device 
is adjusted. 
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Fig. 3, above, and Fig. 8, below. Treasure locator details. 
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RADIO -CRAFT for OCTOBER, 1935 

MAKING AN ALL -WAVE 
SERVICE OSCILLATOR 

(Continued from pape 2151 
II.t is the measuring of small condensers that 

rnn.t be measured with the usual capacity 
meter. Condensers from 1 to 2:0 mmf. may 
easily be measured with the use of the chart 
shown in Fig. 2 as follows. 

la:sert a speaker plug into jack J, Pig. 2 
ar..1 attach a piece of rigid wire to each termi- 
r.nl of the plug. The wire should not be longer 
than 2 ins., otherwise a alight discrepancy will 
be found in the chart calibrations. Set the 
range switch to the 400 -500 kc. band and tune 
t ...dilator to read 5.000 kc. for curve 1 or 

" Ise. for curve 2. Attach output of genera- 
: ,/ receiver and tune in the signal on the 

hast receiver. Connect the unknown con- 
r across the two protruding wires from 

-, eaker plug and rotate the oscillator tuning 
.mtil the signal is heard again in the re- 

, r. Note the dial reading and from the 
. 

! read the capacity at the intersection of 
'Iequency: 
.: iable attenuation is provided by the output 

. :,d and in addition to this there is a high 
AV attenuation switch that gives additional 

: ustion which is so necessary on the high 
,enoies. For those who may have occasion 

t. :in selectivity curves on receivers. the output 
attenuation may be expressed in decibels down. 

calibration is made on the basis of con - 
A output and without knowing the actual 

itude of the output. Assuming equal im- 
p,dance, the formula for obtaining the decibel 
attenuation is as follows: 

RI 
db -20 lugn,o - 

(R21 
where RI is 1.000 ohms and R2 is the resist- 
ance between arm and ground. Therefore, the 
attenuation in decibels is merely on the basis 
of the resistor values. 

TABLE I 
Output Dial 

db. 2 wn Rending 
o 100 

to 
4 63 

50 
40 

10 
1" 
14 20 
16 16 
] .. l;3 
20 10 

As the chassis and panel may be obtained 
d it!trd. the actual construction of this oscillator 
will not take longer than an hour to complete 
and is very simple to do. The only precautions 
to observe is to keep all wiring as short as 
possible and shield the wire going to the at- 
tt nustor. A mechanical detail that may require 
a little explanation is the dismantling of the 
dial to attach the new calibrated dial. The dial 

is dismantled as follows. Remove the nickel I 

hub in the center of the dial with a slight 
pull outwards. Remove the tuning dial knob 
and take out the pin in the shaft. This will 
release the spring and free the dial plate. Cut 
out the new paper dial around the inner and 
outer circle, place centrally on the dial plate, 
and fasten with service cement. Remove the 
celluloid window from the bakelite dial case and 
cut out a piece of celluloid similar, only extend 
the end so that the aperture is entirely covered. 
With a sharp knife or razor blade drawn lightly 
over the celluloid, a fine index line can be made 
and when inked in will show very vividly when 
placed against the white background of the dial. 
Locate the index line in the center of the aper- 
ture and fasten the celluloid to the bakelite 
case with cement. 

LIST OF PARTS 

One RCA coil kit. Ll tu L19: 
One jack. J: 
One RCA dial scale; 
Two S.P.S.T. switches, Sw.l and Sw.3: 
Five name plates: 

One dial: 
One transformer. Ti: 
One transformer, T2: 

One Aerovox mica condenser. .001 -mf.; 
One Aerovox mica condenser, 100 mmf.: 
One Aerovox mica condenser. .003 -mf.: 
One Hammarlund choke, 10 mhy. R.F.C.; 
One cabinet; 
One Electra(' potentiometer, type 276W; 
One Blan S.P.D.T. switch, Sw.2; 
Two Plan 4 -prong wafer sockets; 
One Blan microphone terminal strip; 
One Universal microphone, model X: 
One Universal X desk mount: 
One Blan matched tuning condenser; 
Two Blan output posts; 
One Blan drilled chassis. 
Manufacturer's name upon request. 

TECHNICIANS' DATA 
( Cou tir lied Ìrnm pap. 1. ;1I 

the various circuits of radio receivers and am- 
plifiers. and how to locate radin 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 tu cash in on the con- 
stantly growing opportunities for service in 
the sound equipment and public address systems 
u:ed in movie theatres, schools, churches, audi 
toriums, etc. 

Fig. 2. The curve below shows the calibration for use when testing unknown condensers for capacity. 
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1936 ALu ED 
RADIO CATALOG 

READY NOW 

NEW Metal t tt ht. receivers- you'll 
' lind a complete line in the new 

TREE 114 page ALLIED Cata- 
log. There are models for 
every requirement -4, 5, 6, 7, 
8 and 9 Tube receivers. Dual 
Wave, All -Wave, Broadcast, 
Short Wave, AC, AC -DC, bat - 
tcry, 32 -Volt, and Auto Radios. 

NEW 

An amazing array of Public 
Address equipment. Latest 
portable sound systems; new 
6 -Volt single unit mobile out- 
fits; 4, 10, 18, 26, 30 and 50 
watt amplifiers; new ribbon. 
carbon, and crystal micro- 
phones; new speakers; record- 
ing apparatus, etc. 

A great up -to -the- minute 
Amateur section. Hundreds of 
new items: new transmitting 

t ubes, transformers, crystals, 
Short Wave receivers, etc. 
Latest Set- building Kits, Short 
Wave, All -Wave, Transceivers. 
Everything for Short Wave 
Receiving and Transmitting. 

Latest test equipment to 

NEW: handle metal tube circuits. 
Complete listing of all new 
metal tubes; thousands of 
exact duplicate replacement 
parts, tools, accessories -all at 
lowest wholesale prices. Be 
sure to write for your FREE 
1936 ALLIED Catalog. 

CUP THE COUPON 

ALLIED RADIO 
.\i.I.Ilat Etilici CUlt1't)ltATION 

t W. Jackson Blvd. 
Chicago. Ill., Dept. DI. 

Send nie your FREE 1936 Radio 
Catalog. 

Name 

Address Ima- mmm-- - - - - 
www.americanradiohistory.com
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Yes sir ... he's a smooth article .. . 

and that's why SERVICEMEN and 
Experimenters everywhere pin their 
faith on CENTRALAB Controls. 

Smooth ... of course ... for the Cen- 
tralab Radiohm employs that famous 
patented non -rubbing contact that 
never seems to wear out and gives a 
replacement service that invariably 
works "better than ever before." 

. and you don't need a big stock to 
be able to service practically any job. 

Centralab 
Division of Globe -Union Mfg -Co. 

Milwaukee, Wis. 

RADIOHM 

NtEY FELLAS" 
HERE'S SOMETHIN' 
REM HOT" says ' EMANUEL ESICO" s/A 

An electric iron that stays hot no matter 
how much soldering you are doing -an 
iron that won't burn out if you leave it 
on over- night, as you of (times do. A 
handy little iron in fact. A low priced 
iron with high priced characteristics. 

Your cost as low as 66c0 at all Esico 
distributors. 
Model Nick Nark -55 watts. 

Electric Soldering Iron Co., Inc. 

342 West 14th Street New York, N. Y. 

RAYTHEON 
TRADE MARK 

4- PILLAR RADIO TUBES 
Write (nr FREE. 1935 Tube (hart 

RAYTHEON PRODUCTION CORP., Dept. E -10, 
30 East 42nd St., New York, N.Y. 

RADIO -CRAFT for OCTOBER, 1935 

ULTRA -FIDELITY 
REPRODUCTION 

(Continued from page 220) 

character in the reproduction: speaker No. 2, 
individuality: and, No. 3, depth. 

It is intended that the entire instrument be 
constructed in units. As shown in Fig. 1, three 
chassis are needed. the receiver and first audio 
stages in one; the intermediate and high -fre- 
quency power unit in the second; and the low - 
note intensifier in the third. These together 
with the automatic phonograph turntable are 
housed in the console. 

To assist in combatting hum and to mini- 
mize the danger of one chassis touching another 
(this would result in disaster due to their 

differences in potential). the three units should 
be separated as much as the dimensions of the 
cabinet will allow. 

No values have been specified for chokes Ch6, 
10 and 11. However. knowing their use and 
what they are supposed to do. the constructor 
can easily improvise them from a variety of 
sources. 

Choke Ch6 is of fair size. Upon it we de- 
pend for the blocking of all notes above 70 
cycles. It is assisted in this function by C33, 
which is seldom above 0.2 -mt. in capacity. 

Choke Ch10 is relied upon to block only those 
frequencies above 4,000 cycles. It is the smallest 
of the three and is usually aircore. 

Choke Chll preserves the higher notes down 
to about 1,000 cycles at which point condenser 
C31 becomes effective in attenuating the fre- 
quencies. Thus only the noisest middle notes 
are softened in some of the poorest broadcasts 
where such action is of merit. (It is not used 
in the majority of instances.) 

(The writer will be glad to cooperate with 
radio men who wish to secure detailed specifica- 
tions for sound systems to meet individual needs. 
Don't forget postage, O.M.) 

LIST OF PARTS 

One Hammarlund 3- section 360 mmf. variable 
condenser with tracker, C; 
Nine Cornell - Dubilier 0.1 -mf. condensers, Cl, 
C2. C4. CO. C28, C29. C30, C31. C35: 

Three Cornell -Dubilier 250 mmf. condensers, C9, 
C7, C8; 

Three Cornell -Dubilier 0.5 -mf. condensers, C5, 
C32, C34; 

Two Cornell -Dubilier 1 mf. condensers. C6, C16; 
Ten Solar 8 mf. electrolytic condensers, C10, 

C17, C18, C19, C21. C22, C23. C24. C25, C26; 
Two Solar 2 mf. condensers, C11, C27: 
Two Cornell -Dubilier .001 -mf. condensers. C12, 

C13: 
One Cornell -Dubilier .0025 -mf. condenser, C14; 
One Cornell -Dubilier .005 -mf. condenser, C15; 
One Solar double .01 -mf. condenser, C20, (see 

text) C33: 
Two Aerovox 400 ohm resistors, RI, R2; 
Two Eleetrad 5.0.000 ohm potentiometers, R3, 

R7: 
One Aerovox 20,000 ohm resistor. R4: 
One Electrod 5.000 ohm potentiometer, R5; 
One Aerovox 200 ohm resistor, R6; 
One Aerovox 1 meg. resistor, R8; 
One Electrod 10.000 ohm voltage divider with 3 

sliding taps, 75 W., R9: 
Two Aerovox 0.1 -meg. resistors. Ml, R13: 
One Electrod 0.5 -meg. potentiometer, R12; 
One Aerovox 750 ohm resistor, R14; 
One Electrod 10.000 ohm voltage divider, 50 W.. 

R15: 
One Electrod 0.1 -meg. potentiometer, R16: 
One Electrod .25 -meg. potentiometer, R17; 
One Aerovox 15.000 ohm, 25 W. resistor, R18: 
One Na -Ald set of tube sockets: 
One Gen.Ral matched coil kit (for use with C). 

L1, L2, L3, L4. L5, L6; 
Four Gen -Ral I.F. choke coils, L7. L8. L9, L10: 
One Alloy Trans. Corp. filter choke, 30 hy., 

125 ma., Chi: 
One Alloy Trans. Corp. filter choke, 90 hy., 125 

ma.. Ch2; 
One Alloy Trans. Corp. filter choke. 30 by., 

200 ma., CM: 
One Alloy Trans. Corp. filter choke, 30 by.. 

125 ma.. Cho: 
One Alloy Trans. Corp. filter choke. 30 hy., 

125 ma., Ch5; 
One audio choke, see text. Ch6: 
One audio choke, 10,000 ohms, Ch7; 
One Alloy Trans. Corp. audio choke, 10,000 

ohms, plus additional resistor. R. if needed, 
ChB; 

(Continued on page 241) 

Fig. I, above. Diagram of UltraFidelity Recreator. Fig. 2, below, Frequency -characteristics comparison. 
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RADIO -CRAFT for OCTOBER, 

TESTING METAL TUBES ON A 
"BEGINNERS' BREADBOARD" 

(font jotted from poor 203) 
almost as quickly as it takes to say it- without 
the necessity of soldering a single connection! 

The essential units required for the hook -up 
board are as follows: 

One. 2 -gang, 350 mmf. variable condenser, 
with airplane -type tuning dial: one. 350 mmf. 
variable condenser: one, 50,000 ohm potentio- 
meter, with attached switch: two, 4 -prong (or 
4-5-6 "composite ") breadboard -type sockets (for 
plug -in coil) : three. new 8 -prong keyed sockets 
(for use with the metal tubes) : one, good - 
quality 3t -_ -to-1 A.F. transformer: four dozen 
small fahnestock clips; one dozen. double -type 
fahnestock clips; and a plain. kitchen bread- 
board, bought from the "five and dime" store. 

The terminal lugs and posts of all eomponents 
have soldering fahnestock clips soldered to them 
for easy connection. Note the hare bus wire 
running diagonally across the board. This is 
the common ground wire, elevated for making 
quick connections. Be sure to follow the lay- 
out shown in Fig. A. for shortest leads. 

For wiring circuits in the shortest possible 
time it is important to have the various com- 
ponents clearly labeled in easily -read characters. 
The tube sockets are labeled according to the 
RCA number system -underside view. This 
should be of great assistance to the beginner, 
inasmuch as most of the circuits appearing in 
radio magazines use this system. 

The R.F. coils comprising the tuned circuits 
of any of the receivers to be built on this board 
should be of the plug -in type. This makes the 
whole scheme more flexible. for circuits are 
not limited to any particular type but may be 
either short -wave or all -wave. The use of com- 
posite sockets for these coils will permit the use 
of 3- winding coils for circuits which require 
them. 

Figure 1 represents a typical circuit which 
can be constructed in a very short time, with 
the help of this clip set. It is a 3 -tube. all - 
metal tube set. with 1 stage of R.F., followed 
by a regenerative detector and, finally, a power 
output. A swell circuit for ruralites. 

Figure 2 shows this same circuit in a physical 
form for the convenience of the beginners. 

LIST OF PARTS 

One Acratest 2 -gang variable condenser, 350 
mmf.: 

One Acratest variable condenser. 350 mmf.: 
Two Acratest sets of 4 -prong broadcast plug - 

in coils: 
One Acratest 50.000 ohm volume control, with 

switch attached: 
One Acratest micro -vernier airplane dial: 
One Acratest, A.F. Transformer. 3t_ to I ratio: 
Three Alden 8- prong. metal- tube -type sockets: 
Two Alden 4 -prong (or composite 4- 5- 6- prong) 

coil sockets: 
Four dozen small -size fahnestock clips: 
One dozen double -type fahnestock clips: 
One "five-and-dime" breadboard- size 14" x 10" 

by U. in. thick: 
Three bakelite knobs: 
Miscellaneous hardware. etc. 

A 3 -BAND METAL -TUBE 
SUPERHETERODYNE 

(Continued from page 210) 
consumption is rated at 45 watts. The circuit 
for this thoroughly modern metal -tube receiver 
shows the trend in design -in sets using the 
metal -type tubes. 

THE NEW BRIDGE -TYPE 
VIBRATOR -"B" TESTER 

(('on t i unn! front pn!n 2121 

Precautions have been taken to prevent the 
tester from becoming obsolete by the insertion 
of several blank sockets which may be used at 
any time in the future for vibrators having dif- 
ferent base connections. A complete chart of 
replacement vibrators is supplied with the tester. 
together with instructions for operating the 
unit. Supplements to this chart are sent to the 
Service Man whenever they are published. 
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NEW 6L7 PENTAGRID 
"MIXER- AMPLIFIER" 

METAL TUBE 
(Continued from page 204) 

In addition, the plate impedance of the tube 
remains high -which is not true of a pentode 
tube with suppressor injection. 

All these desirable characteristics plus the 
low inter -electrode capacity resulting from 
"metal tube design" makes this tube almost 
ideal for frequency conversion in all -wave re- 
ceivers. 

THE 6L7 AS AN AMPLIFIER 

The 6L7 has another very important appli 
cation which is likely to make it a very popular 
tube in the new sets. Since it is a variable -mu 
pentode. with desirable characteristics, it can be 
adapted very nicely as an R.F. or I.F. ampli- 
fier. And, what is perhaps even more im- 
portant, the two control -grids permit the "in- 
jection" of an A.V.C. voltage from a diode de- 
tector into control -grid 03- resulting in an im- 
proved method of automatic volume control. 
Since the A.V.C. control is independent of the 
input Circuit, the usual difficulties of reduced 
selectivity and varying sensitivity are elim- 
inated. The method of applying the tube to 
this purpose is shown in Fig. 2. 

The dual control of this tube should also find 
many applications in "small" sets and we will 
no doubt find many trick circuits. such as re- 
flexes. etc.. designed around the 6L7. 

Two interesting characteristic curves (Ray - 
theoml are shown in Fig. 3. The first. Fig. 3A. 
shows the relative conversion gain, for different 
injection -grid bias values (oscillator grid volt- 
age) between 0 and -60 V. 

The second curve also shows the conversion 
gain, but, in this case the oscillator grid volt- 
age is maintained constant by using an arrange- 
ment such as shown in Fig. 18 and the screen - 
grid (G2 and G11 voltage is varied between 50 
and 150 V. 

CHARACTERISTICS 

Mixer -Amplifier 
Heater Rating 

Voltage. 6.3 V. 
Current, 0.3 -A. 

Direct Inter -electrode Capacities 
Grid No. 4 to plate. .001 -mmf. 
R. F. Input. 8.5 mmf. 
Oscillator Input, 11.5 mmf. 
Mixer Output. 13. mmf. 

Converter Operation 
Plate Voltage. 250 V. max. 
Screen -grid Voltage. 150 V. max. 

Typical Converter Operation 
Plate. 250 V. 
Screen -grid (G2 and 04). 150 V. 
Control -grid (011. -6 V. 
Injection -grid (G3). -- 20 V. 
Peak Oscillator V. applied to 03, 25 V. 
Plate Current. 3.5 ma. 
Screen -grid current, 8.0 nia. 
Plate Resistance, greater than 2 mega. 
Conversion Conductance, 325 mmhos. 
Conversion Conductance at -45 V. Bias on 

Grid. 01. 2 mmhos. 
Typical Amplifier Operation 

Plate, 250 V. 
Screen -grid, 100 V. 
Control -grid (Gl). -3 V. 
Injection -grid (G3), -3 V. 
Plate Current. 5.3 ma. 
Screen -grid Current, 5.5 ma. 
Plate Resistance. 0.8 -meg 

Mutual Conductance. 1,100 mmhos. 
Mutual Conductance 

Cl at -21 V.; G3 at -12 V. 10 mmhos. 

Fig. 4, below. An exaggerated, but relatively ac- 
curate picture cf the operation of the pentagrid 
converter, showing oscillator failure on S. -W. bands. 
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WESTON - built 
Instruments 

for 
profitable 
servicing 

To servicemen who feel that We ton 
quality is beyond their means, we pre- 
sent the above group comprising a 
complete set of Weston instruments 
for profitable servicing. It consists of 
Model 698 Selective Set Servicer, which 
employs the Weston Method of Selec- 
tive Analysis and is equipped for the 
new metal tubes ... the Model 692 

Oscillator ... the Model 687 Output 
Meter and the Model 780 Capacity 
Meter, As a servicing group, consider- 
ing the quality and wide range of use- 
fulness of these instruments, the price 
is relatively low . . . affording the 
average serviceman full opportunity to 
secure the dependability and long life 
for which Weston instruments are fa- 

mous. Send the coupon for complete 
data ... Weston Electrical Instrument 
Corporation, 599 Frelinghuysen Ave 
Newark, New Jersey, 

WE STON 
ado Jos/ umncntr 

Resros Ei..: ,ni. Sc l.,isr.u.r CnaraadTION 
599 Frelinabu +cn Ase., Nexark, New Jersey 

Send me complete data on Weston Radio Instru- 
Ment s. 

00mí 

Address 
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Now -a high-powered- 

Radio Engineering 
Library 

-especially selected by radio specialists of 
Mel :rear -Hill pu ldicn ti,.ns 
-to gire most complete. dependable coverage 
of facts needed by all whose fields are grow nded 
on radio fnida me fats 
-available at a special price and terms. 
These ha,k4 cover circuit phenomena, tube theory. nrt- 
u.nit,. I aswrmrut.. and other -ul,je. 1. -five -pee ialized 
treatment of all fields of practical dell cn and application. 
They are book, of recognised PUS loll in the literature - 

books you x111 refer to soil be referred to often. If you are 
I,practical des i ener. researcher or cineer In any field 

a.etl o 
11 

h a110. you these Ito., Ito., for the heir They 
give in hunnlreds or Problems throughout the whole field 
of radio engineering. 

S ,alum,,, DUI pager, 2000 :flu one 
1. Everitt's COMMUNICATION ENGINEER- 

ING 
2. Terman's RADIO ENGINEERING 
3. ('hafee's THEORY OF THERMIONIC 

VACUUM TUBES 
4. Hund's HIGH FREQUENCY MEASURE- 

MENTS 
5. llenney's RADIO ENGINEERING HAND- 

BOOK 
10 days' examination. Speeml price. Monthly parmenta 
126.00 Worth of books etet you only $23.50 under this 
oiler. Add these standard work: to your IPirary now; Par 
.mall monthly Installments. while you use the h,sikf. 

SEND THIS ON- APPROVAL COUPON 
McGraw -Hill Book Co., Inn. 
330 W. 42nd St., Now York, N.Y. 

ae.nla. Fn .e last.. .d.. I "r Mimi 
Rona I. to h,. I sill Oa. plat. remains. 

f.0 , r .1. ,iÌÌ $25.áa aid.. rk. p.i.Ìn1 554 

nere.., aste pu ,ardere ea ....... by rre,,,nr.w...Á yr.t maven. 

Na,,,. 

*maree... ... 
end state _ .. 

R .r.e.t.. 

CHEKATUBE$1 .95b. 
Factory 

TESTS yI FT.t I. TUNES and all others without 
adapters. a1.0 till reeiitien. IMmit.. Second plate. 
Aulanatie plate .hurl- w Ph Henn While filament Is 
ha. Stale alma e puUit t 01101) and fine voila on 
sensitive U'.tr-.mral type mete.. l'wrt :dde MR.-- 
cover not .ImWIi -.ize lusllxn Inrhr -. tt1Idn 10 
IA,. Hì: he,t mole equals :TM tester. -Money Back 
En :oil:1r price f21 -Ikdrr ni.lay for only 
$1 riii,.. oor ..- with noter for C.U.U. shipment. 

Eslabi sied J -M -P Manufacturing Co., Inc. 
1 9 2 2 3032 N. 34th St. Milwaukee, Wit. 

ADY SERVICE CEMENT 
M Original Speaker Cement" 

General Cement Mfg. Co., Rockford, Illinois 
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A METAL -TUBE 

ALL -WAVE TUNER 
(Continued from page 206i 

to the main pointer. 
The only additional apparatus required for use 

with the tuner unit is the A.F. amplifier and 
power- supply system of the radio receiver be- 
ing modernized. One lead from the tuner con- 
nects to the grid of the first A.F. tube of the 
audio amplifier and a potential of 250 V. lit- 
tered D.C. is also obtained from the amplifier 
and power supply used in conjunction with the 
tuner. The output of this tuner, if coupled 
to a high -quality A.F. system, can faithfully 
reproduce all frequencies up to 15,000 cycles. 

TABLE I 
Tube 
type :i 4 
VI 250 V. 100 V. 
V2 250 V. 100 V. 
VI 250 V. 100 V. 
V4 250 V. 100 V. 
VI 250 V. - 
V6 - - 

5 6 Cap. 
-3. V. 
-3. V. 25 V. 100 V. 

-6.V- . - - 
(Filament voltage- terminals 2 and 7 -is 6.8 

V.) 

A list of parts follows, to facilitate the con- 
struction of the unit: 

LIST OF PARTS 

One Wilco model "B" chassis base; 
One Wilco 3- section 365 mmf. variable con- 

denser: 
One Wilco dial and drive assembly; 
One Wilco 6- section range switch; 
One 6 V. filament transformer: 
Six sockets 
One Wilco coil kit: 
One Hammarlund variable high fidelity I.F. 

transformer. L13: 
One Wilco fixed LF. amplifier coil, L14: 
Three Aerovox resistors, 0.1 -meg.. 14 -W., Rl, 

R7. R8; 
Two Aerovox resistors, 350 ohms, 14 -W.. R2. 

R15: 
Three Aerovox resistors- 7.500 ohms, 1. -W., R3, 

R4. 115: 
One Aerovox resister, 15 000 ohms. 1i -W., RG: 
One Aerovos resistor, I me,r., 14 -W.. R9; 
One Aerovox resistor. 0.3 -meg., li -W.. RIO; 
One Aernvox resistor. 5 megs., 1 ¡ -W., R11 ; 

One Aerovox resistor- 1.000 ohms. ii -N'.. R12: 
One A ri,vnx resistor, 20.000 ohm., i, -5%'.. R13: 
One Aerovox resistor. 30.000 ohm -. 14 -W.. R14: 
One Aerovox resistor, 50.000 ohms. 1.. -\1'.. RIG: 
One Aerovox resistor. 1.500 ohms, 1_ -N'., RIT: 
One Aerovox resistor. 25.000 ohms, 1_ -W., RIS: 
One Aerovox resistor, 300 ohms, 1, -W.. R19: 
Three. Cornell -Dubilier condensers. .1 -mf., 200 V.. 

CI, C2, C10: 
Two Cornell -Dubilier condensers, .1 -mf., 400 V., 

C3. C11: 
Three Cornell -Dubilier condensers, .1 -mf., 200 

V., C4. C12. C13: 
Two Cornell -Dubilier condensers. 50 mmf.. C5, 

CO: 
One Cornell -Dubilier condenser. .002-mf., 400 V., 

CG: 
One Cornell- Dubilier condenser, .002 -mf., G00 V., 

CT: 
One Cornell -Dubilier condenser. .25 -mf., 400 V.. 

CS: 
One Solar variable condenser. 200 mint. C14: 
One Solar variable condenser. 500 mmf., C15; 
One Solar variable condenser, .01 -mf., 400 V., 

('16 : 

Two Solar variable condensers, .1 -mf., 400 V., 
CIT. C19; 

Two Solar variable condensers, .1 -mf., 400 V., 
C17. CI9: 

One Solar variable condenser, .01 -mf., 200 V., 
C18: 

One Raytheon kit of metal tubes. (Sec Fig. 11. 

"ILLUMINATED PROBING MIRROR" 
In the June -July 1935 issue of "National Radio 

News" appeared an article entitled. "Handy 
Tool," by a student. William B. Lawton. Readers 
"I Radio -Croft may be interested to know that 
Mr. Lawton has since improved upon his original 
idea as shown on page S8 of the August 1935 
issue. 

¡'kose Su11 l'ha t You Saw It in HALMS-CRAFT 

METAL TUBES IN A HIGH - 
FIDELITY AMPLIFIER 

(Continued front roof 2071 

variety. utilizing self -cleaning contacts that are 
noiseless in operation. futhermore they should 
be non -inductive. low capacity and wire- wound. 
In operation, the T pads used safely carry S W. 
of signal energy. 

Tonal control is just as necessary in high - 
fidelity systems as in any other amplifier. The 
need for tone correction is to compelnnte for 
defects in the original program or record fidelity 
and for the roide range of acoustic conditions 
that are encountered in various .location:. For 
tone compensation, the reader is referrers to the 
article "High Fidelity by Equalization." Rodio- 
('ralf. June. 1935. 

To feed an R.F. tuner to this amplifier 
it is suggested that this be accomplished through 
the use of a suitable plate -to -line transformer 
and the volume can then be controlled with the 
T pad as shown. 

LIST OF PARTS 

'One transformer. Tl; 
One transformer. T2; 

o One transformer T3: 
One transformer. T4; 
Ose transformer. T5: 
One transformer. T6: 
One choke, CHI: 
One choke. CH2; 

One Electrad transformer pad. type SAT500, T: 
One Electrad resistor. 2.000 ohms. type B20. RI: 
One Electrad resistor, 1 250 ohms, type 1G1250, 

R3: 
One Electrad resistor. 500 ohms, type 10500. R4: 
Two I.R.C. resistors, 10,000 ohms, R5, RG ; 

One Aerovox condenser, 5 mf., type MM25. CI: 
One Aerovox condenser. 10 mf. type MM' -'S. C2: 
One Arrovax condenser, double 4 mf., type 005, 

CI: 
One Aerovox condenser, 8 mf., type 15 -525. Cl: 
One Aerovox condenser. 16 mf., type PB2 -200, 

C5; 
Two drilled chassis; 
Ten Blan metal tube sockets: 
One 'flan off-on line switch: 
One kit of RCA. Raytheon. or Sylvania metal 

tubes. 
(Names of manuflo'Iurers upon reque -t.1 

Fig. C, above. Underside of amplifier. 

Fig. D, above. Underside of power supply. 
Fig. 3, below. Pad connections for various lines. 

500 OMM T PAD 

CONNECT TO 
TERMINALS 
1 AND 5 OF 

INPUT TPANS- 
FORME . 

-A- 

(3,0 OHM 
INPUT 

200 OMM T P..O 

200 OHM T'PAD 

200 00M 
iNPU7 r 

1 

-B- 

CONNECT TO 
TERMINALS 

1 ANDS OF INPUT 
TRANSFORMER 

J 
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AN INSIDE STORY ABOUT 
METAL TUBES 

(Contir)r, d front palm 233) 

terminals Nrts. 2 and 8, instead of Nos. 2 and 7 

like the remaining tubes in the metal series. (We 
wonder how many technicians are going to cuss 
the circuit limitations imposed by reason of the 
5%4 filament being tied to the high -voltage side 
of the rectifier output ?) 

Service Men and experimenters who wish to 
revamp existing equipment in order to properly 
test the metal tubes should note that some ana- 
lysers have the No. 1 or ground terminal of the 
octal socket grounded to the metal mountings and 
tie wiring -at the same time, the No. 8 terminal 
is grounded. This puts the tube shield at the 

4 rectifier cathode potential -that is. 350 V.. in 
some instances! (An army mule can't beat the 
kick you'd get from that jolt !) Just remember. 
then, to isolate the wiring to terminals 1 and 8. 

Heating of the metal tubes, as compared with 
the glass type, is a popular topic for discussion 
these days. Do the metal tubes run hotter than 
the glass ones of equivalent type? If they do, 
and the rise in temperature is due to better con- 
duction by the steel envelope, is this an indica- 
tion that the tube will perform better because 
the internal elements are being kept more cool? 
These and other questions of this nature are 
still to be answered; it is of exceptional intere4 
that an article discussing the subject will appear 
in a forthcoming issue of Radio -Craft. 

Some off -hand claims have been made that the 
metal tubes are less sensitive and more noisy 
than the glass predecessors. On the contrary, 
comparative tests between receivers utilizing 
similar sets each properly designed. one for the 
metal tubes and the other for the glass proto- 
types. prove that the metal tubes are MORE 
sensitive and LESS noisy than glass tubes! 

Finally. there remains the question of whether 
the metal tubes will work at very high fre- 
quencies. Well. the writer is in the position of 
having heard a commercial metal -tube set (de- 
scribed elsewhere in this issue) operating on 41_, 
and 5 meters! It functioned with far greater 
tone quality, and far less static at 5 meters than 
did the same set at the broadcast wavelengths! 

It seems, however, that in some circuits the 
shield of the metal tube when operated at ultra- 
high frequencies may exhibit hand capacity. 
Whether this is due to lack of conductivity of 
the Swedish -iron shield, to close proximity of the 
internal elements, or to some other reason has 
not as yet been definitely determined. 

It is even possible that the control -grid term- 
inal atop the tube, in some high -gain circuits 
may present sufficient area to cause inter -tube 
feedback and circuit oscillation or undue regen- 
eration. An expedient to obviate this fault is 
the use of a top -cap shield, constructed as il- 
lustrated in Fig. 2. 

Definitely, metal tubes are here to stay. There- 
fore, the radio man might just as well start 
right now to absorb every available bit of tech- 
nical data relating to them. 

1935 241 

ULTRA -FIDELITY 
REPRODUCTION 

(Con, in and from pa ye 2351 

One Alloy Trans. Corp. filter choke. 30 by., 
125 ma., Ch5: 

One audio choke, see text, Ch6: 
One audio choke, 10.000 ohms, Ch7: 
One Alloy Trans. Corp. audio choke. 10.000 

ohms, plus additional resistor, R. ('h8: 
One Alloy Trans. Corp. choke. 225 ohms. Ch0: 
One audio choke. see text. Ch10; 
One audio choke. see text. Chll; 
One General Trans. Corp. transformer supplying 

21[, V. 6 A., 2i_ V. 2 A., 5 V., 700 V. center - 
tapped. 100 nia., l'T.1: 

One General Transformer Corp. transformer 
supplying 21_ V. 4 A.. 21': V. 2 A., 5 V.. 
800 V. center- tapped, 175 nia., PT.2: 

One General Trans. Corp. transformer supplying 
21_. V. 4 A.. 5 V., 650 V.. 100 ma., PT.3; 

One model A -12 high -fidelity. 110 V. D.C.. 
speaker No. 1: 

One model Q high -range, 110 V. A.C.. speaker 
No. 2. with reflectors: 

One orth.edynamic series L, 110 V. A.C., 
streaker Nu. 3; 

One crystal pickup: 
One 0 -200 V. voltmeter, 1.000 ohms per volt 

(tuning meter). VM. 
Name of manufacturer upon request. 

Glass or nieta! 
Radio TI.bes 

Suited 
to 

MEWS NEEDS 
SERVICE 

ME 

G 

ENGINEERING 
SO 

ARadio R R WEN° 
RR¡¡tlObe and nt Electric 

Es a A` y * 

* HGH ERN 

ubes 
O. 

KY. 

Corporation Lamps 

Ken-Rad Mad 
THE of 

ta? orersof 
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ACCEPTED BY SOUND JUDGEMENT 

Get the facts today on the new CHROMAVOX 
high fidelity series. These speakers deliver an 
unequaled fullness and purity of tone, surpassing 
the requirements of the most exacting radio 
engineers. 
Long recognized as "speaker headquarters," 
Oxford in its present products offers more 
quality than ever and the widest line from 
which to choose. 

Send for illustrated Bulletin. 

OXFORD RADIO CORP. 
Dept. C, 350 W. Huron St., Chicago 

The new and revised edition of "Auto Power" with all the ten original roe- 
' ine:ulons and ten new ones 1.: now utT the Press. rouvert Id genrratnr into 

A. t'. and I). C. generators and motors with voltages of Il tu 400 rolls. for 
pest , light. welding. and radio alteration. create new generator, adopta ly 
ne home. automobiles. or intuits. They ran be driven by fan bell, rsiud or 

This lack 0 ith complete Illustrations. tells you how easily and eoo- 
-i :r llv w tr.. cß5 ran be made. Also instructions for rewinding auto 

nitians of elertrirel terms, etc. Already used and en- 
.. Price $1.00 postpaid. 

AUTO POWER Dept. C 414 S. Wayne. Ave. Chicago 

NEW HI -LOW 
SILVER ETCHED, METAL 

VAN DIAL, No. 3X 
pith low range taken serres meter terminals of a no 

i Internal resistance meter. it has the regulation 
mn age and miilimotneter Seale for Models 301 and St. 

Order through your dealer 
D. L. VAN LEUVEN 

410 East 15th St., New York, N. Y. 

Please Fay That You Saw It in RADIO- CRAFT 

NOISE- REDUCING TWINS 
LYNCH HI - Fl 

ASSEMBLED ALL. 
WAVE ANTENNA 

A;IL,. 
r r. 56.75 

1! lao deafer 
casaw sandy 

yea, order di- 
rect, es unite 
for folder. 

LYNCH 
FILTERADIO 

L., . E' mr r, 
S5.00 

Arthur H. Lynch, Inc., 227 Fulton SL N. Y. 
PIONEER OF NOISE- REDUCING AERIALS 
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"JOE 
HAS A 

REAL 

SERVICE 
BUSINESS 

No more skimping along for us! 
Joe's making a real success out of his radio 
ssork now. His shop is the finest, best 
equipped in town and he has two men work- 
ing for him. We just got a new car. Next 
year we plan to buy our home... . 

"Joe" is typical of many Sprayberry 
trained men -fellows who take radio servic- 
ing seriously -who realize it holds a real fu- 
ture for those who qualify. Thanks to Spray - 
berry ADVANCED TRAINING, they have 
graduated from being "just another service- 
man." Today they are the leading service- 
men of their communities. Certainly you 
owe it to YOUR FUTURE to investigate! 

Get This FREE Booklet 
RF.tlE.NBFR- Sprayberry offers "advanced" train- 

ing only -specifcally designed for servicemen who 
know it pays to look ahead. No 'OUf." fancy bind- 
ings or theory here. Instead you get practical help on 
all phases of servicing plus sound methods for forging 
ahead in an efficient. professional manner. Backed 
with a record of success second to none -and priced at a 
fraction of the cost you might expect. Our FREE book - 
let describe, it in detail. Send for your copy at once. 

F. L. SPRAYBERRY, 2'48 Unlversity Place. N. W. 
r Washinpton, D. C. 

tt'itluml re,,t or plr:re 114 Your k. 
-PUTTING lRiFITs F:Fe'IrIyNrY st:IR ]t'INa. 
Naine 

Street 

Address In' 10,33 

SPRAYBERRY'S PRACTICAL 
MECHANICS n%i.o SERVICE 

Listen to C -W Signals 
on your present 
all -wave receiver 

The RCA Beat 
Oscillator is easily 
connected to any 
superheterodyne 
receiver, permit- 
ting beat recep- 
tion of c -w sig- 
nals. Has vernier 
adjustment for 
controlling the 
pitch. Powered from receiver. Uses either 
2.5 or 6.3 volt tube. Net price, $7.50 

RADIO -C 

THE LATEST RADIO 
EQUIPMENT 

(Continued from page 217) 

pieces being held in place by the top and bot- 
tom pieces, which snap into place. The bottom 
piece has a tab which springs over the ground 

in on the tube, and thus grounds the shield as 
in the metal tubes. 

7 -TUBE ALL -WAVE "METAL" SET 
(821) A \ ICRY high ratio vernier dial is used 

this set, to allow easy tuning on 
the short-wave bands. Metal tubes are used 
throughout and contribute to the quiet and 
efficient operation. Automatic volume con- 
trol is used. Wave -band covered completely 
from 22.5 mc. to 540 ke. Continuously vari- 
able tone control is available. 

RESISTANCE BRIDGE 
(822) 

(The Muter Co.) 
RESISTANCE measurements from .01 -ohm 

tip to Il meguhms, with an accuracy of 
less than I per cent are possible with this 
new instrument! It is completely self -con- 
tained. with battery and meter in the case. 
The operation is very simple and rapid due 
to the advanced design. The weight is 6 lbs. 
The apparatus is contained in a finely fin- 
ished walnut case. 

REPRODUCER AND FIELD SUPPLY 
(823) 

(Wright.DeCoster, Inc.) 
THIS cabinet is designed to be hung on 

the wall or it may be set on a table or 
shelf. It may be obtained with 8, or 10 in. 
speaker and universal output transformer. 
The finish is dark and contrasting black wal- 
nut. The separate field supply is designed to 
fit into the cabinet, and is for u.:e w:th any 
2.500 ohm field. 

411 /2 TO 2,000 METERS 
-AND 18 METAL TUBES 

(824) 
(Midwest Radio Corp.) 

HE frequency range of this set is very 
wide and covers almost every form of 

radio signals un the air. There are six po- 
sitions on the band switch, the coverage be- 
ing continuous. except for a small break 
at the I.F. utilized. The band switch moves 
the tunalite and two band indicateurs auto- 
matically. The dial is completely calibrated, 
and two ratios of vernier action are available. 
A beat oscillator is used for ease in tuning -in 
weak stations. and is controlled from the panel. 
The audio output stage is run as class A and 
the output of 20 W. is fee to a 12 in. speaker. 

OCTAL ADAPTERS 
(825) 

GET THIS the use of 8 -prong tubes or plugs in any 
THESE adapters are for making possible 

CATALOG standard 4 -, 5 -, 6 -, or 7 -pin socket. They 
are strongly made of Bakelite and have col- 

Contains 92 pages, 
lists thousands of 
parts for replacement 
in any set; special re- 
placement parts guide 
for RCA Victor, G. E., 
Westinghouse and 
Graybar sets. Tube 

Charts. Diagrams. Ask your RCA parts 
distributor for a free copy. 

RCA PARTS DIVISION 
RCA MANUFACTURING CO., INC. 
CAMDEN . . . . NEW JERSEY 

Below, No. 829. A beginner's port- 
able all -wave set. Right, No. 830, 
an oil- filled, 1,000 volt condenser 

of very small size. 
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ored markings on top for identification pur- 
poses. The six adapters pictured are sold as 
a complete set or separately. 

AN I I- METAL -TUBE CHASSIS 
(826) 

MI I AL tubes are featured in this 11- 
Iidle high -fidelity chassis. The wave 

range is from 16 to 555 meters. Tone con- 
trol is provided. The delicate elements of 
the tuning system are concentrated in one 
unit and are shuck -mounted on gum rubber. 
Resistance- coupled audio system, with push - 
pull output is used. Compensated volume 
control which reinforces bass response at low 
audio levels. Selectivity can be regulated at 
will. Code signal trap cuts out interference. 

TEST ADAPTER 
(827) 

AN ADAPTER to use when testing metal 
tubes in tube testers not fitted for such 

service is shown. Switches are provided to 
test each section of dual tubes such as the 
5Z4 and 6H6. A chart is fastened to the 
top of the instrument to show which socket 
all tubes are tu be tested in. 

WORLD -WIDE "METAL" RADIO 
(828) 

E I.IMINATION of mieruphonic noise, due 
tu the use of metal tubes is claimed for 

this new set. A super -power speaker is used, 
and an automatic tone regulator is provided 
to give better tonal balance on distant sta- 
tions. The special "split -second" dial is very 
accurate and easy to operate. Nine tubes 
are used, and give outstanding results in 
sensitivity and tone. Range: 12.5 to 555 meters. 
(See Fada Data Sheet in this issue.) 

BEGINNER'S RADIO SET 
(829) 

(Consolidated Radio Prods. Co.) 
HE BEGINNER will find. in this all -wave 

I battery. 

EGset, 
a foothold in the fascinating 

game of radio. The coverage is from IS to 2.000 
meters, plug -in coils being employed. A single 
type 30 tube is used, and a dry cell. with a 22ít, 
V. "B" battery are sufficient in most e.i.. s for 
the power supply. 

OIL -FILLED CONDENSERS 
(830) 

(Cornell- D.,bilier Corp.) 
THESE small oil -filled eenilensers are rated nt 

1.000 volts. working, and asse made in four 
capacities, from .05 -mf. to 0.5 -mf. The size of 
all types is 2 ins. high and 1 in. square. The 
units are hermetically sealed. 

A.C. -D.C. SIGNAL GENERATOR 
(831) 

(Radio Constructors Labs.) 
CCURACY of 1 per cent is provided by this 

oscillator. The fundamental range is from 
54 to 15.000 ke. but the range can be increased 
to about 110 mc., by the use of harmonics. Two 
tubes are used: a 37 rectifier. and a 6C6 oscil- 
lator. A neon tube is used as an audio esscil- 
1,tor, if desired. 

Below, No. 831. An A.C.-D.C. all - 
wave signal generator, with a 
high range. The accuracy is I per 

cent, on the calibrated dial. 
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REPLACEMENTS FOR 

REGULATORS 

REGULATOR 
for every current or 
voltage problem ... 

in any set. 
Write for CHART CV2 

AMPERITEC0. 561 BROADWAY NEW YORK 

Regent 5 Band 15 -550 Meter 
Switch Receiver 
This new improved "Re- 
gent" completely elimi- 
nates the use of plug -in 
roils. Independent tun- 
ing of the live separate 
bands 11 accotnplisned 
by means of a live -band 
sniteh. No more groping around for the proper coils. A 
great distance getter that will fulfill the requirements of 
every ra Ile experimenter or amateur. Uses 2 -58'a, 1-80 

Cand 2- 2-í5's. All controls on front of cabinet. 
omplete kit of parts including speaker, airplane dial. 

blueprints, and all necessaries and cabinet $12.50 
Wired and Tested (Extra) 2.00 
Set of Matched R.C.A. Licensed Tubes... 2.05 

)Vrite for complete circular 

TRY -MO RADIO CO., INC. 
85 Cortlandt St. New York City 

This is ow ont) address 

WHEN CHOOSING 
A RADIO SCHOOL 

Itt'A Institutes, nab its repu. 
tat ion established by 26 seen 
servile, is an institution recog- 
nized as an important factor 
in the radio industry. 
Whether elementary radio prin- 
ciples or advanced subjects, 
oiunti applications or practical 
radio engineering. RCA Insti- 
tutes is prepared to give you 
the insu-uet ion 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. RT 35 
75Vrick St, New Tort -1154 Merchandise Mart, Chicago 

THE R -S SPEAKER SHIMS 
Every Service Mon Si Id hum. x of Staaker 
Shiu,s fur nniekly,wraering v,.iee roils on Dynamic 
Speaker-. Also 

e 
r Steel Shin,, to adjust 

vibrator pointa and adjust auto pointa, ate. 
List pried per set of Swedish Steel Shim. ek 
Lid price per set of Celluloid shim. cor. 

\.k for them hr name at your jobber'.. if he cannot 
only cou, writ. u.. Send ter large circular of oilier 

Aid.. 

General Cement Mfg. Co -, Rockford, Illinois 

WHOLESALE PRICES 
TO THE HOME-SET 

CONSTRUCTORS 
EXPERIMENTERS 

BLAN, THE RADIO MAN, Inc. 
177 Greenwich St., New York, N. Y. 

NO CATALOGUE -BUT LOWEST PRICES 

30- 15,000 CYCLES ± 1 MO. 
Each 

AudioTransformers Net: 

In Hum -Proof Cases $375 
Single or l'aM -Pull High and 

Loss Fwmulizers in Alloy Case..$1.50 
Hum Proof Alloy Case 0.75 

ALLOY TRANSFORMER CO., 1351t Liberty St., New Yerk City 

NEW REFRIGERATION SERVICE MANUAL 
If you are interested in servicing electrical re- 
frigerators and component parts, read about the 
new 1935 OFFICIAL REFRIGERATION SERV- 
ICE MANUAL which is now published. Turn 
to page 229 for complete details. 

1935 

A PORTABLE -TYPE 
METAL -TUBE CHECKER 

(Continued from page 210) 
ation and attractive appearance, while that part 
containing the test meter is horizontal so as to 
give full view of the indication to both the 
customer and the operator. The "free reference 
point" system permits testing the 6F5 and 5Z4 
tubes. The entire new tester may be built com- 
plete for lesa than $18.00. 

A self contained ohmmeter is available with 
a wide variety of ranges determined by the type 
of tube that is used in the tester. 

Simple continuity testing can readily be made 
at any distance within vision of the instrument 
as the sensitive neon light will indicate a closed 
circuit through 3 megohms. This neon lamp is 
also used for condenser testing, although the 
meter is used to advantage in testing electrolytic 
types and large- capacity mica or paper con- 
densers. Capacities may be approximated. 

The panel layout for the tester 
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METAL VERSUS GLASS 
RADIO TUBES 

(Continued from page 214) 

similar in application to the glass 76 but in this 
case the amplification factor of the metal tube 
was raised to approximately 20 for improved 
operation its an oscillator or voltage amplifier. 

6D5 -The new metal 6D5 corresponds roughly 
to the glass 45 in application but. as in the case 
of the 6C5, the amplification factor is appreci- 
ably increased. In addition, the metal 6D5 is a 
uni- potential cathode -type tube with a 6.3 V. 
heater. The filament -type cathode used in the 
45 is not well adapted to the metal tube design. 

6L7 -The most noticeable difference between 
the comparable characteristics of the metal tubes 
and the glass tubes in modern use appears in 
the new metal mixer tube, type 6L7. As ex- 
plained elsewhere in this issue, this pentagri.1 
tube is not intended for use as a combination 
first -detector and oscillator but rather as an 
improved mixer working with a separate beat 
.- eillator, such as the 6C5. The advantages 
.rained with the 6L7 include higher gain and 
erectly improved isolation of the beat oscillator 
:old signal -grid circuits. In addition, the 6L7 
can be used as an R.F. amplifier tube with two 
eontrol grids in operation. This usage result: 
in improved automatic volume control and much 
better control -grid cut-off characteristics than 
have been available with glass types heretofore. 

Metal tubes have produced new engineering 
problems both in the design, construction and 
production of the tubes themselves as well as in 
the receivers with which they are to function. 
Many of the constructional changes necessary 
in receiver design are crested by the differences 
in capacity between similar -type metal and glass 
tubes. Hence, the comparative capacity data 
chart -Direct Inter -electrode Capacities -shown 
on this page will be found invaluable as a refer- 
ence when experimenting with these tubes. 
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_4/-f j 1936 í6 / ttlfstar% 

THE new Triplett Model 1231 is the 
outstanding All -Wave Signal Gener- 

ator available to servicemen today. Serv- 
icemen need this efficient and reliable 
unit for checking and aligning RF and 
IF stages in the latest advanced radio 
receivers. Built with the traditional 
Triplett Master Craftsmanship, it is a 
Master Unit which every serviceman will 
be proud to own. 

FEATURES: 
All frequencies are fundamentals and fully 
stabilized. 
lias perfect attenuation. 
Special 12" Vernier type direct reading salc 
permits very accurate readings. 
All parts are low -capacity, non -hydroscopic 
and thoroughly shielded throughout. 
Six Bands supply frequencies from 100 to 
30,000 KC. 
The 6 -bands furnish the following frequencies: 

100 -360 Kc. 3000-9600 Kc. 
350-1100 Kc. 9400 -18000 Kc. 

1050-3200 Kc. 18000-30000 Kc. 
Low -loss switching for band connections. 
Jacks provided on panel for obtaining 400 
cycle audio note. 
Ilas self -Contained batteries and two '30 tubes. 
Furnished in regular black Master Unit Case. 
suitable for inserting in any Triplett Master 
Carrying Case. Single unit carrying case as 
shown $4 net extra. 
Model 1232 is similar to Model 1231, but for 
110 volts, 60 cycle A.C. operation. 

Dealer's Net 

Price less carrying case $26.67 

OTHER 1936 TRIPLETT MODELS 
Dealer's Net 

No. 1500 Power Output Tube Tester 436.67 
No. 1501 Multi -Purpose Tube Tester - 

(10 units in 1) 46.67 
No. 1206 Master 1936 Test Set 82.67 
No. 150 Decibel Meter Kit 21.67 
No. 200 Decibel Meter Kit 23.50 
You will want to know more about these nest- 
1936 Triplett instruments, so contact your job- 
bers regularly and write for new price sheets. 

TRIPLETT ELECTRICAL 
INSTRUMENT CO. 

178 Main St. Bluffton, Ohio, U.S.A. 

TRIPLETT ELECTRICAL INSTRUMENT CO. 
178 Main St., Bluffton. Ohio, U.S.A. 

l'lea:e rush to nie al once catalog on the new line of 
Triplett instruments and testers. 

Name 

Street ... 

Town_. State _. 
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r BIZ ON THE BUM, 
NO WONDER I'M GLUM, 
NO SETS TO SERVICE, 
SURE HAS ME 

NERVOUS! 

PSST! MR. SERVICE MAN, 
I'M NATIONAL UNION'S 
PLAN; GET ALL THE DOPE 

r.-6- ON ME, I'LL HELP YOU, 
16 --'l YOU WILL SEE! .LQ-d7 
rI DID BOYS, AND NOW 
I'VE FOUND OUT HOW 
TO GET JOBS -.. 

AND HANDLE :Z 6= , 

THEM RIGHT! 9 ̀ JHEM 

,., . SEND THE SLIP HERE 
o BELOW, IF YOU TOO 

WANT TO KNOW... WHY 
NATIONAL UNION MEANS 
MORE THAN RADIO TUBES 

National Union Radio Corporation of N. Y. 
570 Lexington Ave., New York. N. Y. 

RC -1035 
Tell me how to get radio service shop equip- 
ment Free on the National Union plan. 

Name 

Street- 

City State 

Insulated carbon resistors in all stand- 
ard sizes, 5% or 10% tolerances. Send 
for Bulletins 101 and 102, F r e e. 

t CONTINENTAL CARBON Inc..' 
13914 Lorain Ave., Cleveland, Ohio. 

l'BII':/'INII/N 
I '71I/YI.1l11C 
.%11:1lvil`C 

Type CA-110 

volts-60 cycles 

Utilizing the Wien 
Bridge u,rth,.l. with 
S out.taudiug feat- 
ure,. Compnet. 
t, Ir... Ihmm11nl1lee,e- 
pendalde. It.asonably. 

priced. 

Send for Complete T.Iterature 

\111..\11 311:1:. ( "011P. 
590.601 Broadway. New York City 

RADIO -CRAFT 

THE "METAL- GLASS" 
CONVERTER TUBE IN 

ALL -WAVE SETS 
(('rt :,ti,,,,, -,I fro,, Pliff, 2111 

conditions. are not readily recognized by an) 
of the ordinary plate current, screen grid cur- 
rent, or mutual conductance readings, the 
changes made in the Triad 2A7 and 6A7 tubes 
will not make much difference in any tube tester 
readings. In like manner, measurements mude 
on the GA7 while oscillating, usually will not 
indicate whether or not any given tube will 
cause circuit oscillation in a short -wave receiver. 

When the metal tubes were first announced 
and it was decider) to develop the MC ("metal- 
glass") series of tubes. the advantages of the 
improved GA7 tubes were kept in the 6AS -MG 
in that exactly the same grids. plate, cathode. 
and other parts were used even to the cart n 
spray on the bulb. In this way. all the electsi,,,l 
data for the 6A7 is true for the GAS -MG. 

In Fig. I a schematic diagram of a 6A8 oseil- 
later. lip and Kg. shown in dotted lines. repre- 
sent the oscillator anode resistance and effective 
grid resistance respectively. of the tube. Ro 
represents the total effective resistance of the 
I es in the oscillator coil and condenser in 
parallel with the gridleak. Rb represents the 
plate voltage dropping redstor. 'I' is the turns 
ratio of the transformer. An analysis of this 

remit will yield the following equation, as- 
unting tight coupling between the coils. which 

must be satisfied if the circuit is to oscillate. 

T I {g +Iln 
Gm => - - +- 

Itp 'l'liglü, 
Thus. it is seen that a high Gm between os- 

cillator grid and plate. a high plate resist:ill . 
(RIO. and a high effective grid resistance I Itt. , 

favor oscillation. Of course, these dynlo..- 
figures cmust he measured at the bias conditi,,.. 
indicated in the circuit. and with a very u:1 
A.C. voltage. A gridleak of 50,000 ohms and n 

dropping resistor of 20.000 ohms are typical 1,4- - 

resistors with a 250 V. plate supply. The aver- 
age plate resistance of the GAS -MO is the same 
as the average of other manufacturers. The 
Cm is higher than in the original A7 convert 
and is hebt more uniform by rigid factory t, -, 
limits. The value of Rg, the effective grid re- 
sistance before oscillation has started. is de- 
pendent almost entirely upon the contact po- 
tential of the oscillator grid since a greater grid 
current will flow through Ro with a greater con- 
tact potential and thus produce a lower Rg. 

The tube characteristics discussed so far as 
factors determining whether or not the circuit 
will oscillate. are not functions of frequency. 
and thus do not account for the fact that most 
any 6A8 will oscillate at the high -frequency 
end of a waveband. but will not start oscillating 
at the low- frequency end. It will be remem- 
bered that Ro in the schematic diagram. repre- 
sents the gridleak resistance and also the effec- 
tive resistance of the tuning circuit. Since the 
tuning circuit has a lower "Q and greater 
lasses at the lower -frequency end of a band. the 
effective resistance of the circuit is much lower. 
In this way. Ro. the gridleak resistance, in 
parallel with the tuning circuit resistance, is 
lower. It is obvious front the equation of os- 
cillation that a low value of Ro will restrict 
oscillation exactly as a low value of Rg. 

SHORT -CUTS IN RADIO 
pap. 222) 

would not oscillate below 40 meters. due to Ili 
solid coil forms used. They were then drilLd 
and cut out as shown in the drawing, leari, - 
a form with S ribs. This so improved the per- 
formance of the receiver that the circuit now 
oscillates down to 5 meters! (Fig. 9.) 

R. I'. CIEs lval 

HONORABLE MENTION 

POINTER 
KNOW:. The pointer-type knobs often 

are difficult to re-et because they are so blunt 
on the end. A piece of safety pin can be in- 
serted in the end of the pointer as shown in the 
drawing. making it easy to exactly re -set the 
pointer. The slot is cut with a hacksaw blade. 
the blade being turned sideways at the bottom 
of the slot to make it wedge shalxd. The Pic, , 
of pin is simply snapped in place. (Fig. 10.) 

RICHARD U. Rt,NYAN 

Matra( Say That 3'us So It in RADIO -CRAFT 

for OCTOBER, 1935 

HANDY LI1('ctrie 
PAINT SPRAYER 
ONLY 

$1450 

Complete 

Outfit 

and 

Spray Gun 

S,anil' offer' r :,lnn,t 'praying outfit laelad.s 
Inr.ura iut.roil Iris -peau' '. nn. adlustable. non - 
eingging, fan and round .spray nozzles. Ideal for 
1 r y i g iniInt. varnish. enamel. lacquer. 'hoe dyes. 

1 TI rawer ws .save. u 
let ter narL. nml.. .peu 

- eon. 
I r I 1 u , , .nit. heart 

. I ...It. MI mete. A.C.. pl,,, ana eon). 
r,,,, One into I,rl w,eket and it 

$14.50 complete. ,a St 00 n ,, . 

p -. Sold on money. 
back guarantee basis. 

WELLWORTN TRADING COMPANY 
56n W. Washington Blvd. Chicago. Ili. 

1.1 te 1:1'11 TI; tl,l \i. , "NI l'A NY ItC -Ina 
to,vloerd you will find my rnninanre of 814.:0 ter whiel 

iiie .I. 

o i.:,,. e Point Sprayer. r. I,, E, eolleet. 

th. 53(01 1rlao.p. with hJanee t O. D. 

CLASSIFIED ADVERTISEMENTS 
t . , . , , . : , I t l , i : : , . , t i , , , , - re inserted :n the 
, -I ,d le. Ile ,eut, per nun) for e:eh Inrertiml -- 

:nillaie and ad,Ir,,, eat r011í une a,rd. 
Omni.' souquas' a l l eta.tiledaadvvertlse- 

ent. tole -a Mated by x 'g izeil advertising 
-,n, y. No les' than ten v s d, are accepted. 

t , Icrt l Ising for the Nnveulber.' 1935, Issue should 
h- lecei .I not later than Seet.11 we -All 

A.C. AUTO GENERATORS 
TWENTY NEW Pliait "ell -.tu, CHANGES 1,01í . \IITII- uua,ih nu 'ra lm.. n 1 

,al 
advertisement at baton of 

page n..twu Puna Ine 

ELECTRICAL SUPPLIES 
INtu I.A'rl,iN. WIRE. t-.1RNISIIFS. SI'l'PL1 ts, ITT 
Seul -laulp tor bulletin. .taro lower, 414.0 S Myna 
.4t,... lbi,,: ̂ .n. 

PATENT ATTORNEYS 

PATENTING INVENTIONS IS MY SPECIALTY 
through 7 : Sler lino Rork, Registered Patent At- 
toruey 77sa, t6rl9, F. Washington, D.C. (Free Booklet -1t), 

RADIO 

It. \Ulll t \f'INEERINf, IIRO.tDI'ASTING. APIA- 
thin mud tul i.r iervielne. 3larine and ]Inrae Teleg- 
raphy tan: ht Ihornughly. .t11 exIlensea Ime. l ':naba: 
(rev Dodge's Ind DM e, Pine Street. Valparai -o, indiana. 

SOUND EQUIPMENT 

USED .OFNn Elfl-n'\IENT. DI'PONT SYS'l't.yl.a, 
39711 Archer .tt'ruue. l'biragn. I II 

Every SHORT -WAVE 
MMUWAVI1 SET -BUILDER 
COIL BOOK i NEEDS THIS BOOK 

beo, mu.,, .. 

I ode book rau find every Camille hi, el 
,le , al .. Ike nob hr,,,,,e. 

tor,, i,'l store 
Iry olh.'ni. 

u 
,onieions en 'hu anal .Ale. ñ 

of ". ..I, o plot l wir,;:;, ilYfor i r .ihu, he rolr,.ï Y 
eta. to 

ll.a ,,;bu' oft al. 
,There ha. r ,h... a paliac,,,,vi ir, enl ear. I..ena le ,nm, 

RADIO PUBLICATIONS, 

25c 

IOIC Hudson St.. 
New York, N. Y. 
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EILEN SW5 RECEIVER 
A powerful, sensi- 
tive, and excellent 
DX receiver fur the 
SW fan. Use. 0E7, 
und 12.7 Idual por- 
mr.e tuheel and 6DO 
toe, u +Ite' 

detector, 2 
.wan rondin analdi- 
lier, 

supply. 
' d 

type t rform 
The volume 

and DX /malitie 
of this t 'll 

aniac you MONEY 
BACK GUARANTEE. Air bum vernier ilia]. Black /thrive! 
finial. metal eun.triiction. Udl. for I0-20J meters and in 
etrurtiun included 
KIT 51.05 Arel Iron. tube. 52.05 
Cabinet ....... .. 1.25 IIC coils 1.25 
Labor for wiring. extra .. 1.50 

EILEN RADIO LABORATORIES 
DNA. RC 10. 136 Liberty St.. New Vert, N.Y. 

W>H IKa Mu PLANTS 
A Little Can and a Kato AC plut 
enable you to operate AC radio.. 
Nnol Iller:. refrigerators and all oilier 
standard hnn.ebnld IBlpllanren. 
Ni sen 3110 watt: and up. Write for 
lotire:ting eleeeript ire literature. 

MATO ENGINEERING CO. Mankato, 
Mankato, 

Minn., Minn., 
n Ut 

U. 
S. + A. 

METAL TUBE 
AMPLIFIER 
$ 7.49 aube' 
Write for catalog 

CONSOLIDATED RADIO 
PRODUCTS CO. 

Northwestern Slation'Bei23 
Detroit, Michigan, Dept. 221 

t0 S. O. S. RrS3 CINEMAPHONE 
16 en. n.. 

Talking Picture 
;rear Equipment us may also be 

Pr ttri ideally used lar Public 
Free Literature! Address. 

S. O. S. CORP. 1600 B'way., N. Y. C. 

Dea toe" TtteTt e 

,.,ó. ).o.o.p.q.J.0).J..JV.o.,p.opo.U.U..o.(Q¡O 

ctiaivt 'adive/' Gould &/. 
t0 

Iumáke 
mane), In 

f7AOIo 
Servlcros 

:\ pan,..,l. nurse ,n nry.l,rd Rad.,.r-r.- 

N'p. 

ft. Seem 

.01' ron AS. YOU LEANN 

r 
Yt so Po:u,+t G..98V A PIA .NwV.,rórr 

METAL TUBES 
FOR ALL THE LATEST CIRCUITS 
WE CAN MAKE IMMEDIATE SHIPMENTS 

AT REGULAR DISCOUNTS 
PHILA. SERVICEMEN'S HEADQUARTERS 

MCIH Sporting Goods Co. 
512 MARKET BT., PHILADELPHIA 

SERVICE SHOP 

NEON OUTPUT INDICATOR 
Add This Little Instrument to Your Shop Equipment 

Takes the piers of the o!d output meter. The quilt- 
est methodto line up and balance R. F. and Super- 
heterodyne Receivers. Net to 
Built In : kittrar' ive portable cane With Servic en em 
etched metal' pocket and calibrated pointer 
Ìfia complete 1ßb neon bulb ana test S325 
mdn list prlre ,S5.5ó. 

GLOBE APPARATUS CO., P. 0. Box 4581, Phila, Pa. 

4 

COMMERCIAILSKILL 
by using a modern method. 

Di .I nttot IL r m rtI 
CODE -LAB -A ,ale ni I 1 . d. Modern 

operating text.. Pen,. Into .. rie ailh ki uJiln 
serial nul warkn.an.hil.u, \\rill' for butrrlure. Jp 

EASY TERMS. 
RADIO LAB. INSTR. CO. 

1626 NILLYARD ST. EUGENE. OREGON 

1935 

A METAL -TUBE 
"COMBINATION TESTER" 

(Cortiaued front gage 212) 

A variable shunt is calibrated instead of the 
usual meter scale. This. then. replaces the fixed- 
shunt and variable -reading type of meter with 
one of fixed reading and variable shunt. The 
accuracy of the neon tube is equal to that of 
low- priced meters by proper construction and 
selection. 

For voltage source there are two taps for 120 

and 110 V. A.C., 60 cycles. This permits set- 
ting the voltage to correspond exactly to that 
being delivered to the tubes in the set. 

Connections are made for the different tubes 
by a special "patching" arrangement. This 
permits the testing of any tube that will fit in 
any of the stalets provided. including all -metal 
tubes. There are provided the four -, five -, six -. 
both sizes of seven -. and the new eight -prong 
sockets. Therefore, all tubes can be thoroughly 
tested. The same arrangement makes possible 
the checking of any shorts or leaks between any 
elements. The short test will show leakages up 
to 6 megs. Leakages as high as 1 meg. may be 
serious in circuits using high -impedance iron - 
core I.F. transformers. Cathode -to- heater leak- 
age, incidentally. is one of the most trouble- 
some leakages and the test is just to "pull the 
H -1 patch" after testing emission and then turn 
knob "Load" to M. Any light. means cathode - 
heater leakage; no- light, indicates no leakage. 

LEAKAGE AND CONTINUITY TESTS 

Jacks are provided for external tests of leak- 
age and continuity. The 110 V. A.C. supply 
for this purpose is entirely insulated from tin 
power line. There is, therefore, no possibilit 
of accidentally burning up coils or circuits. For 
the convenience of the Service Man the variable 
shunt is calibrated to he direct reading in ohms 
between 1.000 and 10.000 ohms. 

NEON LIGHT ALIGNMENT 

For the occasional touching up of alignment 
on the job. the Combination Tester knows no 
equal. Place a 6C6 tube in the tester. making 
the regular connection for emission checking. 
Connect the plate of the output tube of the set 

to the grid of the 6C6. and the low side of the 
output transformer on the tube side to the 
terminal H on the tester. Turn the variable 
shunt to M, giving the maximum sensitivity 
of the neon light, adjust the volume of the re- 
ceiver and carefully align. 
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New 
"DEPENDABLE" 
TUBE TESTER 
and SET TESTER 

In One 

Model 
305 

Ready to 
Kit, Operate, 

$17.85 I $21.95 
R\Dal) 

<en i:e men :upl de:lrrs 
:tee praising Model 305 to the skies. 

IC, a brand new arrangement corn- 

lining a high -grade tube tester and set 

tester features in one compact, efficient, 
accurate instrument which meets all 
',resent and future needs at lost. cost. 

.test design 5r' Bakelite fan -type 
'Cool -Bar" meter in full view of 
operator and customer. Separate line 
oltage meter and controls. Ohnt -nester 
nd continuity tester included. Tests 

all tubes. as well as condensers and 
resistances. 

Unusual Neon lamp indicates shorts 
!so leakages shove 500.000 ohms. 

Handsome black. etched, sloping metal 
panel and weather- proofed case. Coon 
er. portable and deluxe counter mod 

els. 

Radio City "DEPEND- 
ABLE" Test Equipment has 
a wide reputation for ac- 
curacy, up- to- dateness and 

low cost. 

11-'rite Dept. RC -I0 for Circulars 
of Other Neu. Test Equipment 

RADIO CITY PRODUCTS CO. 
25.30 W. Broadway. Now York 

EVERY SERVICEMAN NEEDS ONE! 

FOR BROADCAST 
RECEIVERS 

N'..,.t maw.] giving Alit, nllt.age 
infirtwatinn 011 radio r M - ade 
In C.S. and Canada duce 19_7. 

300 PAGES 
1500 TABLES 

SlmDle, easy -in-read 

1- 5.4 -52 ..,I., - , -:í V,V table. -all rru.a -in- 
I -1, 2 "1! 3 la \ 5.11 n 

flexed to save you 
Mule. TI biggest 5n. 
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BUILD this 10 -tube 
Professional Superhet 
and save over 50% 

H UL'S the latest and hottest in high- frequency superhets 
be that you can assemble test and align in one evening at 

hones. It's designed by McMurdo Silver, Frank Jones and 
Oft en leading manufacturers -and it brings you 

Two tuned f. stage* on Air tuned Polylroa i. f. 
all four bands. transfer en 

* Ten Raytheon tubes Separate r. f. toile positive. 
I,.urlow.0 tuning bands. Ir aw itched for each 

1000 to 3a.00o he..Y to band -all Ilammerlund 
zoo meters,. 

Ample Crowe band spread 
tuning anywhere tt 
range. 

Bliley crystal single signal 
filter tat doesn't cut 
volume. 

All Charon A. C. operated 
-one unit-no hum. R- ineh Jensen speaker - 
aud phone jac 

Polished chromium welded 

x Sensitivity Imicrovolt ab- 
solute. 

Selectivity - variable 1 +a 
cycle tu lu ke. 

Amplitiedautomatic volume 
enrol. 

No inherent circuit or tube 
noise. 

Wired with adup color 
coded cable requires no 
circuit i mana,,. g 

tracing. or even 

START FOR AS LITTLE AS $7.30 
BUY THE PARTS AS YOU BUILD! 

Now iLtime to get ready for the new DX season. The 32- 
TOwBU1LD IT" Book 'sent for loco stamps coin] tells me hol 

..f 10:I5's outstanding mu receiver. You can buil 
and alien it in a few hours. nor youncann buy its standard parts from 

i,i..,aij,a.hrra, y,unullàirs n:,.- Ent :tr,ndyg,,t manyofthem 

SEND lOc 
for 

32 -page book 
".10W TO 

BUILD IT" 
Addre'S: 
R -S MERCHAND SING COMMITTEE 

1709 Roscoe St., Chicago. III., U. S.A. 

SPONSORED BY: 
Crowe 

niSl :g ' ": u, ;.gam 
f,,rnwrG.rl,.. Vaxtey Div. of P.Ñ. 
Mallory Co.. Jemen Radio Mfg. 

Sprague 
(Amite; 

Products Co.. 
ie 

tal Carbon Co.. mite 
'o.. Readrite Meter Works. a. 

Production Corp. AI. 
)Dmaeta .. 

Corp.. 

Ñia s.rMurrdoS vier Corp. 

HIGIRIGHn 

- E.geoa Dom) 

THIS MICROPHONE IS HIGH 
ENOUGH IN IMPEDANCE TO 
OPERATE DIRECTLY INTO GRID 

BUT NOT NIGH ENOUGH 
(ONLY 2000 OHMS) TO INTRO. 
DUCE SERIOUS LOSSES IN LINE 
UP TO 200. 

¡WI 
OPERi4TE5 
WITHOUT 
PR E-R/nP 

ELIMINATES 
NUMTROUBLE 

NO CHANGES 
ELIMINATES INPUT 

TRANSFORMER b 

b... NO FEEDBACK. 

UETJJQ BRIWANCE 
T.,. H. -h Level Ye. ._ ,. -. 

OF and 
.on ce Also creel:eta on 

sloe bulking. 

MODE!. Ra-U. foe speech and music 
U57112.00 wan coupling 

RS H. ..ch. canoluc be used lot 
UST 13200 wah coupling 

AMPERITECmpany_ sei e900., '... , NA 

ANIIPERITE N,'Plari! _ = ,pGI yMICROPHONE 

We SPECIALIZE in the De- 
sign and Manufacture of 

Public Address Amplifiers 
SEND FOR FREE CATALOG! 

Number K -30 
Describes in detail 86 different models and 
complete P.A. Systems ranging up to 200 
audio watts output. 6 volt; AC; DC. 

Buy Direct from Manufacturer 
AND SAVE BIG MONEY 

Coast to Coast Radio Corp. 
efe.R Sixth Ave. New Teck, N. T. 

RADIO -CRAFT 

THE SWEEP VOLTAGE FOR 
CATHODE -RAY TUBES 

(Continued from page 213) 
up and down vertically in synchronism with its 
variations in intensity, and the spot of light 
will trace a straight vertical line on the screen. 
It is evident that if the exact curved wave form 
of this voltage is to be traced. some means must 
be provided for shifting the beam simultaneously 
in a horizontal direction while it is toeing moved 
up and down vertically by the voltage to be ob- 
served, so that the trace will be spread out. 

Let us now consider the type of voltage that 
must be applied to the vertical deflecting plate: 
for "sweeping" the beam horizontally. or "tim- 
ing" it. This is commonly known as the .sweep 
or tinting voltage. From what has already been 
said. it will be realized that the voltage used 
should be a repeating or "recurrent" one. Fur- 
thermore. for most purposes it is preferable 
that it lie one, which, when applied to the ver- 
tical plates will deflect the beam no that the 
spot of light is shifted uniformly say, from left 
to right with an abrupt return from right to 
left. the return occurring in only a small frac- 
tion of the time taken to travel from left to 
right (so that the return may be considered as 
being practically instantaneous). If a voltage 
which varies in this way is plotted against time. 
the wave form is of the type shown at B of 
Fig. 1. Because its shape resembles the tooth 
of a saw. it is commonly referred to as a sate- 
tooth voltage. 

The frequency of the saw -tooth voltage ap- 
plied must have a definite relationship to the 
frequency of the voltage whieh is to be ob- 
served. For example. to examine one cycle of 
it. the saw-tooth voltage must he of exactly 
the same frequency as that of the voltage to be 
obserned..sinte the timing voltage must be ready 
to shift the spot of light back just at the in- 
stant that each cycle of the voltage being ob- 
served is completed. This condition is shown 
in A and B of Fig. I. If two cycles of the 
voltage being observed are to appear on the 
screen at one time. then it must go through 
two cycles before the timing voltage shifts the 
spot back to the starting position. i.e., before the 
timing voltage has completed one cycle. This is 
shown at D and E of Fig. 1. The wave pattern 
(2 cycles) which will appear is shown nt F. 

There arc several ways of generating a saw - 
tooth sweep voltage of the wave form shown 
in Fig. 1. Whatever develops it most be de- 
signed to generate a voltage which will increase 
uniformly to a certain value. then drop ab- 
ruptly to zero. and repeat itself. 

There are a number of electrical "sweep cir- 
cuit:' which may be employed for this purpose. 
A typical. simple circuit of this kind. whieh 
employs a type 595 thyratron tube is shown in 
Fig. 2. 

The thyratron tube employed contains the 
cathode, grid and plate. as shown. Since it also 
contains gas, it is a tube capable of exerting 
a "trigger" action in the circuit. When normal 
grid -bias voltage is supplied to it. no current 
will flow through the tube unless the voltage 
applied to its plate is made high enough to 
ionize the gas in the tube (300 V. in this ease). 
If this happens, the ionization of the gas causes 
the tube to break down immediately. the re- 
sistance of the path between the plate and 
cathode suddenly becomes very low, and the 
grid loses all control of the plate current. 

Now let us see how this tube operates in the 
sweep -voltage circuit of Fig. 2. The 630 mmf. 
plate- cathode condenser is charged by the plate 
supply voltage through resistors R1 and 112. 
The grid -bias voltage of the tube (resistor R3 
supplies it) prevents plate current flow through 
the tube until the voltage across this tenser 
builds up to the breakdown value of the tube 
(300 V. in this case). The flow of the current 
Into the condenser during this interval is shown 
in the simplified diagram at A of Fig. 3. 

Another form of sweep circuit which may be 
user). is shown in Fig. d. This is a motor - 
driven type. A motor whose speed may be con- 
trolled very accurately is ganged to the arm 
of a potentiometer. R. COT! nell ed across a bat- 
tery. As the arm of the potentiometer (which 

will assume is rotating counter-clockwise) 
turns from A to B the voltage tapped off in- 
creases I n, inrm lli from zero to the full value of 
the battery. At point It the contact is broken. 
so the current drops quickly to zero and re- 
nmins at zero until the arm reaches point A 
where contact is re- established and the cycle 
is repeated over again. 

Please Say That You Salo It in RADIO -CRAFT 

for OCTOBER, 1935 

SozfiethingNEW! 
Weather Forecaster 

and. Humidity Tester 

"HYGROSCOPE" 
The Ace of Weather Forecasters 

IX'hen placed in a well- ventilated room o 
in the fresh air, the HYGROSCOPE fore- 

tells coming weather conditions from eight 
to twenty -four hours in advance. It also 
accurately records outdoor humidity, and 
when placed inside it gives the humidity 
within the house or room. 

The IIYGROSCOPE is automatic, self - 
adjustable, simple American- precision made. 
It cannot get out of order at any time. The 
dial measures 22IS" is enclosed in a 6" round 
hardwood case, with either walnut or ma- 
hogany finish. 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 window. 

INNER DIAL SHOWS THE 
HUMIDITY CONTENT 

The HYGROSCOPE also acts as a hy- 
grometer. Numbers on the inner dial in- 
dicate the degree of humidity present in 
the air and in artificially heated rooms. 

SEND YOUR ORDER NOW! Get your 
HYGROSCOPE today. Your remittance in 
form of check or money order accepted. It 
you send cash or unused U.S. Postage 
Stamps, be sure to register your letter. 
Also specify if you prefer the 
HYGROSCOPE in Walnut or 
Mahogany. All orders are 
shipped Immediately. 

$2.00 
POSTPAID 

MAIL THE COUPON BELOW! 

GRENPARK COMPANY 
99 Hudson St. New York, N. Y. 

GRENPARK COMPANY Ito' -Ina3 
99 Hudson Street, New York. N. Y. 

you o ill rind coy remittance of S far 
abi,h ..earl me at Once. l't)ST.tGE PREPAID, 

HYGROSCOPES at Too Dollars each. 

Walnut Model Mahogany Model 

Name 

.tddre:s 

coy .... .. ..... 
I send your remittance in elleJ< 
If ymir letter ,-amain: rash or win , . r 
Stamps. he sure you register It.) 
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BARGAIN! 
7 -TUBE CHASSIS 
With 11 Inch Dy- 
namic Speaker 

200 -550 Meters 

Not a M idgetl-but a full -sized 
console chassis 

l'.e, 4 -58's 2- 2.55'.. in Parallel and a toe SO frill 
rectifier all arranged i n.it ive T.Il. F. r If 
Dime. illuminated airplanes dial, tone control. provi-i., 
her phonograph attachment and full, ll" d3fl,,m, 
-peaker. 4 tun,d stat,, make for extre mr stratified a 

re plfona! id, 'irity, (July material of Oh, higi". 

d`rarity 
I.n n.ed in ntruetinn. erase. , , . I .. . - 

letter than 4 wotta- rouga parr, 
additional dynamic pea kers. lie- ietaur ... 
rho, ghost which t a, that radio Irro: r.... ,t 
r hared wOlt care ta,rnala fidelity n1 mere. 

Limited quantity. honre, "first come, first served. 
overall site 1ha12aPi'. Ship. hi. 35 lbs. list 
pr ire _.__. $75.00 

No. 643 7 -tube TI11, chassis tie lad- s 
53 Ina dynamic sneaker, but leas tv 

tubes, Writ PRICF Less 

Complete set of tubes $3.65 Tubes 

See page 2 2 for our other advertisement. 

RADIO TRADING CO. 
97 Hudson St. N.Y.C. 

G. E. MOTORS 
These motors were manufactured by tl,r 
General Electric Company :end oririnally i. 
tended for use by 
a large manufac- 
turing company. 
Here are the spe- 
cifications: 1 '30 
h.p. 4800 R.P.M. 
Universal A.C. 
and D.C. 110 volts 
instant reverse. 
Size: Diameter 3 
inch, length 5 inch. 
Add 25e for special 
packing and mailing 
anywhere in U. S. A. 
Ship. Wght. 3 Ibs. 

1935 

HOW TO MAKE AN 
"EIR" TESTER 

(Continued front page 218) 
meter. 

It is interesting to note that in case of dam- 
age to the rectifier by overload which does not 
exceed 25 per cent, calibration of the instru- 
ment may be restored by removing the com- 
pensator spool and replacing it with another. 
which corrects calibration. Furthermore should 
the rectifier be entirely destroyed by excessive 
overload, the whole rectifier panel may he re- 
moved and replaced with another and since the 
meters and rectifier panels are standardized. the 
calibration will be exact with the new panel. 

CONSTRUCTION 
The construction of this meter is quite simple 

and if the panel is obtained drilled and en- 
graved, the total time necessary for the as- 
sembly should be leas than an hour and a half. 

The photo showing the back of the meter in- 
dicate. the simplicity of the wiring. Use at 
least a No. 14 medium hard- drawn, tinned, 
copper wire. particularly when current circuits 
are involved. This will minimize the error in 
reading high current ranges. 

CHECKING FOR ACCURACY 
After the meter has been wired and all cir- 

cuits checked with the diagram of Fig. 1. the 
builder is then ready to check out the various 
ranges for accuracy. If a radio set is available, 
for example with 2 is V. A.C. tubes, select the 
5 volt scale of the meter, throw the switch in 
the A.C. position. and read the A.C. voltage. 
The voltage should read. of course, approximate- 
ly 2rí V. Draw the plug from the 5 V. scale 
and plug it into the 10 V. scale. Check the ac- 
curacy of the reading there. Check the high 
ranges- It may be necessary to measure three 
potentials, always starting with the lowest pos- 
sible range. and checking through the readings 
on the higher ranges. In this way it is quite 
possible to check all of the A.C. and D.C. volt- 
age scales without difficulty. In checking the 
milliampere scale, it would be wise to select 
the plate circuit of some tube, particularly in 
the radio -frequency portion of the receiver. 
N te the plate current on the 10 ma. scale. 
having the A.C.-D.C. switch in the D.C. posi- 
tion. by the way. Then take the same current 
on the 25 ma. scale. Go to a power tube cir- 
cuit and check the 100 ma. scale and use the 
same circuit for reading on the 500 ma. scale. 

(Continued on page 245) 
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Do Yo u 
HANDLE TOUGH PROBLEMS? TT TILT 
THIS 

SIGNAL GENERATOR 

DOES 

1000 sets a day on production or 5 a 
week on the service bench prove it 

"EASILY SUPERIOR" 
NO CHARTS -JUST DIAL $1094 

Model 110 A.C. or 150 2 V Net Battery Type, 

The Model 300 Multirange Meter 
Measures 
Output 

Resistance 
D.C. Volts 
A.C. Volts 

Milliamperes 
With 

11 Ranges 

$2.45 Each DO NOT WRITE FOR 
CATALOG 

WELLWORTH TRADING CO. RC -1035 
558 W. Washington St.. CHICAGO. ILL. 
1 :,,rl0.ed find J Irr which .Ilil 

G. E. >lulnr @ b2.7U earl, II'rrPr id in 1'.5.-5.1 

Sana _ 

Address ....... . . 

E 

TRIUMPH -"The Guarantee of Ex- 
cellence." Designers and manufac- 

turers of testing equipment only. 

FLASH -A million OCTAL TUBES 
now in use -TRIUMPH Model 400 
tests them all- WITHOUT ADAPT- 

ERS. 
TRIUMPH MFG. CO., 
4019 W. LAKE ST.. CHICAGO 
Gentlemen: Please send me your literature on 

Signal Generators Meters 
Tube Testers Analysers 

NAME 

ADDRESS 

CITY ...._ STATI. 

BUILD IT YOURSELF 
T. tan huilI thie 
Trailer with rrdih:uy 
..ola easily fr p our 
mp-by-slep ron.iruetJonal 

sheets and large dud blueprints. 
1.,r.rrlr-ienr.l lr mar iu nea.'l',riletr 0004e4.11et- 

Fig. 2, above. The rectifier panel connections. 

Fig. 3. below. Appearance of panel. 

TNF nLAN SNOP 910 n.iirnna.rnldg. CNegW.la- 

FREE, 
\1 Iltl'. 
' 

Col 
rat, v 

Radio Co.. orna 
202.87 80 Grand Rarer. Dri rml. Miró 

Please Say That YOU Saw It in RADIO -CRAFT 

liadin'ç most imnrnl ant re'i -I or de. 
velnnmrnt! Insulated against shortrlg 

hum frilly. morns. treakacr. Fanner 
Metallized resistance principle. See then 
at your Jabbers. Write for catalog. 

International Resistance Co. 
Toronto. Canada Philadelphia, Pa. 
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COMPLETE 
DESIGNS 

of 10 Public Address 
AMPLIFIERS 

Amanual of c 
cuite of Aud io Am- 
plifiers. One for y purpose. 
From 3 w tta 
to 30 watts. 
All tried and 

d de- 
signs With 
complete 
I sts of 
parte and their 
al ea. 

FREE! 
VALUABLE REFERENCE BOOK. 
This advertisemen t and 10c IN STAMPS, 
toc ver mailing expenses, will bring 
your FREE copy of this valuable Refer- 
ence Book. There is no obligation. 

STANDARD 
TRANSFORMER 
CORPORATION 

851 Blackhawk St., 
Chicago 

TUBE PRICES REDUCED! 
ARM Tuba- Cuannr.al 6 \1,.ß,b.- l.i.rm,.1 by R C. A. -All priem F.., )4 /.curry. \e.... J. r.l. r ,..r I..y flout 13.m not C..p.. /. !I . .tens rnl......11 .o.1. re. 

r METAL SHIELDED TUBES 
Type Price Type Price Type Price 
8K7..... ..$ .99 6116 S .89 6F5 $ .89 
618... . 1.09 5Z4 . . 1.29 25Z5-MG. .. 1.05 
6J7.. . . .99 6F6 . ... 1.05 43 -MG. . 1.09 
6C5 .89 61.7.. . 1.09 Ballast Unit.. .65 

REGULAR TUBES 
Your Your Your Your Your Your 
Cost Cost Cost Cost Cost Cost 
.26e .31e .40c .44e .56e .68e 

Type Type Type Type Type Typo 
OlA 12A 24A 19 OOA 83V 
26 27 35 51 20 IV 106 
80 30 36 33 22 6F7 

31 38 42 32 PZH 
37 39 43 34 1828 
40 41 46 53 183 
45 44 49 59 484 
56 47 55 79 485 
71A 57 75 84 686 
76 58 77 99Std 

82 78 WD11 
83 85 1VD12 
5Z3 89 1A6 
606 99V 2A3 

99X 2A7 
2A5 2B7 
2A6 6A4, la, 
6C6 6A6 
12Z3 6A7 
25Z5 6B7 

624,80 
MAJESTIC TYPE TUBES 

Your Your 
Type Cost Type Cost 
2A7S $1.01 607 80.79 
237S 1.04 6E7 .79 
2S-4S L13 6F7S .86 
2Z2 -C81 .83 6Y5 .86 
6 W 1.04 6Z4 .59 
637S .95 6Z5 .86 
6C7 .86 24S .59 

25 -25S 1.22 

ARCO TUBE CO. 

Your Your 
Cost Cost 
.90c $ 1.13 

Type Type 
10 48 
81 SO 
12AS 266 
12A7 586 
401 403 

BH 

TYPO 
55S 
27S 
35S-51S 
56S 
57S 
58S 
75S 
85S 

Your 

$0.77 
.36 
.63 
.59 
.79 
.79 
.77 
.77 

232 CENTRAL AVENUE 
NEWARK. NEW JERSEY 

BUY _.T `'- 
Chirnreli'a 

MODERN RADIO SERVICING 
t :hirardi und Freed's 

RADIO FIELD SERVICE DATA 
Send for FREE. CIRCL ',tit today: 

RADIO d TECHNICAL PURL. CO. 
45 Aster Place. Dept. RC -It,. New York City 

RADIO -C 

HOW TO MAKE AN 
"EIR" TESTER 

(Continued from page 247) 

OTHER USES 

While the meter was primarily designed for 
the measurement of voltage, resistance, and 
current, other uses indicate themselves to those 
familiar with such equipment. For example. 
the meter can be used as a decibel meter where 
1.73 volts on the 5 volt scale would be equivalent 
to the level of .006 -W. on a 500 ohm line. 

LIST OF PARTS 

One Iücko..k Model 49X meter, 50 mv. drop. 
with M rectifier panel; 

One ICA drilled and engraved metal panel: 
Sixteen three contact sockets; 
One plug; 
One ICA small bar knob; 
One pair ICA te+t leads; 
One three -circuit, two -position switch, Sw; 
One Electrad 20 ohm potentiometer, shaft slotted 

for screwdriver adjustment. R5: 
One Electrad 100 ohm potentiometer. shaft 

slotted for screwdriver adjustment. R7; 
One Electra,' 2.500 ohm potentiometer. shaft 

slotted for screwdriver adjustment, RO: 
One Electrad 100 ohm flexible resistor. R6; 
One Eleetrad 13.500 ohm resistor. RS; 
Four meter shunts for 10, 25. 100 and 500 

ma.. RI. 112, R3. 114: 
One Shallcross resistor, 4,950 ohms, RIO; 
One Shallcross resistor, 5,000 ohms. RII: 
One Shallcross resistor, 20.000 ohms, R12: 
One Shallcross resistor, 95.000 ohms, R13; 
One Shallcross resistor, .215 -meg., R14: 
One Shallcross resistor. .495 -meg., 1115; 
One Shallcross resistor, 0.5 -meg.. 1116: 
Two Shallcross resistors. 0.75 -meg.. R17, RIS; 
One aluminum bracket. 
One carrying case. 
One 1.5 V. flashlight cell. tubular type. B1: 
Two "C batteries, B2, B3. 

Fig. 4. Decibel graph for the meter. 

MAKING THE 
LAZYMAN ía411 

(Continued from. page 205) 

LIST OF PARTS 

One Eagle dynamic speaker: 
One Eagle 2-gang tuning condenser, Cx: 
One Eagle set of coils, LI, L2: 
Four Eby metal tube sockets, VI, V2, V3. V4: 
One Eagle filter choke, 15 hy., 300 ohms. Ch.; 
One Eagle 50.000 ohm volume control. R: 
Six Solar double padding condensers, CI -4 to 

50 mmf., C2 -40 to 70 mmf., C3 -50 to 100 mmf.. 
C4 -60 to 140 mmf., C5 -60 to 220 mmf., C6 -200 
to 400 mmf.; 

Seven Wholesale Radio Co. D.P.S.T. switches. 
Sw. 1. 2. 3. 4, 5, 6: 

One Eagle double electrolytic cond.. S -16 mf. ; 
One Eagle resistor. 200 ohms, 1 W.: 
Orle Eagle resistor, 20,000 ohms. 1 W.; 
One Eagle resistor, 800 ohms, 1 W.; 
Two Eagle resistors, .5 -meg. each, 1 W.; 
One Eagle condenser, .002 -mf., 200 V.: 
One Eagle condenser, .006 -mf.. 200 V.: 
One Eagle condenser. .05 -mf., 200 V.; 
Two Eagle condensers, 0.1 -mf. each, 200 V.; 
One Eagle condenser 5 mf., 200 V.: 
One Eagle condenser, 0.5 -mf., 200 V.: 
One Eagle midget -set chassis and cabinet; 
One Triad type 6J7 -MG tube; 
One Triad type 6K7 -MG tube; 
One Triad type 43 -MG tube: 
One Triad type 25Z5 -MG tube; 
One Eagle 160 ohm power line cord; 
Wire. misc. hardware, etc. 

Please Say That You Saw It in RADIOCRAt'T 

RAFT for OCTOBER, 1935 

- - a nett, magazine 
for short -ware fans! 
SHORT WAVE LISTENER 

4,600 Short Wave 
stations listed 

'I`uIE tlnr,t magasine 
of Its kind ever pub - 

liáhed- totally different 
in gel -up and contents 

m 1 pay it r. e Contains 
the largest Ilaing of 
short w stations In 
the world. up- lo -the- 
minute. Including 
"Poli,,." -Television" 
and short -wave stations, 
as well as a special list 
of lite ;tar .short -wave 
stations odtit their Be- 
nson-1r, and call letters. 
Abu romains photos and 
de:rr1W ions of short- 
wave sta- 
tions in various parts of 
the world with photos of 
shore .vive studio artists -Haw to locate "weak" distance stations. 

e 

HMI other hint, fur the -short -wave list - -gaest ion and .answer I separiment 
THE COPY for the "listener- -Silver Pap Trophy 

fur best photo of listening "Posts." 

ON ALL SHORT WAVE LISTENER 
NEWSSTANDS 99 Hudson St. New York. N. Y. 

Most Amazing' 
IYPEWRITER 

ßARGA/N 
EVER 
OFFERED 

NEW 
REMINGTON 
PORTABLE only 

FIRST TIME' Remineton's 
new purchase ',Ian now lets 
you Inn u gr latest model Remington Port- 
able No. 5 direct from the factory for only 100 a 
day. Not t sere or rebuilt. Not incomplete. A Iamn- tifnl brand new regulation Remington Portable. 
Standard 4-tow keylx,a nl, standard width carriage, 
margin nlenso on keyboard, lauk purer, ulto- 
mat iv ribbon reverse: every essential feature found 
In.atand,M tylww rilcrs. 
With your umtlt i new a send yon firer a 19-page romp." 
in typewriting. Tis,t he stauth s> st em qn ick ly.easily. 

Sears . 01111[18h off let ter. , I,I ieker than 
with 14.1i and ink. ]bas also get <a hand- 
some, , sturdy carrying rape free. 

BIG PRICE REDUCTION 
The amarine low privo and easy terms 
pow make it possible for a to buy 
this gengine m lets Remington 
Portnblo for only 1Ór a day. lint we 

t guarantee present priers Mug. g. 
Higher wage scales, rising eelat of ma- 
teria,ls, everything points to higher 

Stls c say, 'art now while 
our eliberal offer still holds good!' 

Von Don't Risk One Cent 
Tn this typewriter in your home or 
elfive n our 10-day fit EE TRIAL 
o1'FEÌI. Then. if you do not agree 
that it is the finest portable at any 

don'ts m,uriskship /her o,,ueákm't 
wait. Mail coal,oni11u Vrlt's the best 

chnnre you' 5t es-er had to own no 
complete a machine for so little 
money. So art NOW! 

FREE 
Typewriting 

FREE 
Carrying 

Case 

CLIP COUPON NOW 
Remington Rand. Inc.. Dept. 189 -10 
205 Eut 42nd St., New York City 

Pl r: se tel! me how I ran buy a new ltem- 
A,0ton al'ortable ti pew riter for only 1130 a da >. 

ls,encloso your nee catalog. 

Name 

Ad tress 

,'llrl Wale 

www.americanradiohistory.com
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ilaqgata3 t1,wuau lIBa11n aa 

HOW TO Bul1.D 

sHODOERLE 
TS 

nn 

MÖST PÔPÚLA °' ALL WAVE 
t 1 and 2 riot PFCEIVEaS 

rta11.7 A.C. 
ar.o BATTERY 

mtsseteata 
sets 

BOOKS 

e56e00 1Dar+noaw tunen 

at 
Each book contains 
32 pages -and is 
wen iOu d. 

I -I I ItAI 1.Y thousands o radio fans have bulk the fa 
u IIIIE :10.11 Short Vase Itediu Reeeivrrs. So In 

sistent has been the Iceland for these rereivms. a 

Ill act inn detail. that this balk has been ape 

011iii1,d. 

HOW TO MAKE FOUR DOERLE 
SHORT WAVE SETS 

Cta:t :,is EVERYTHING that has e'er been printed on 
Les. [sous r..elvers. These are the famous seta that 
apt,: t..l in Ihe toliowr In_ i.ure of FIIIIIIT W.5VE 
I'ltAf'l': "A 2 -Tube Receiver that Reaches the 12.300 
Mil. \lark" by Walter C. Doerle (Dec., 1931 -.Ian.. 19321. 
"A 3-Tube 'Signal Gri liner.' ' by Walter C. Doerle !No- 
vi mt t 19:21. Docile 2 -Tuber' Adapted to A. C. Opera- 
tion" 1.111ly' 19331. The Doerle 3 -Tube 'Sigma- (irip- 

1:helritlyd." I.tugust 19331 and "The 'Merle Goes 
'Mani- Spread' " (May. 19311. 

Du, to a sp pal arrangement with SHORT WAVE 
CRAFT, we present a complete 322 -page hook with stiff 

r 

. printed on an extra heavy grade of paper with nu- 
- 11111.1 cal Ions. Nothing has been left out. Not 

ells na, r all the DOERLE sets in this book, but an excel - 
1 e, er park If you wish to electrify any of the 

I,:'I I(LIT: set. is also described. 

HOW TO MAKE THE MOST POPULAR ALL - 
WAVE 1- and 2 -TUBE RECEIVERS T III:It6 has been a nntiumm- demand right along for 
low-pried book for the radio experimenter. Tall 10 

.I Indio Seri ice )Ian, W.. who wishes to bnllt 1- and ^ 
sw , .,II - e sets ar La erful enough u to nuerue a loud - r n 

p' ;'lIn. For the thous:uuls of readers who wish to build 
suet. -.t -. this b.atk Iras been especially Published. 

'lilas back contains a number of excellent AO, some of 
wbi,(t hide appeared in past 1 surs of It.S1110- CItAt"1'. 
The- sets are not toys but have been carefully engineered. 
They 

l 

ids 
lolotwc 

expperiill 
"Ise >T,, mention 

ont' a few' of the 

'rho ylrearb'new l -'tille l'wn..le I.nud.peaker Sei. by 
Il use I:crushaek. l-:lentrifyin. The Mevadyire. How 
'I, )I. he a I -Tube Loud- speaker Set. by W. P. Chesney. 

II. w To Make a Simple 1 -Tube All -Wave Etertrie Set. 
ITT SC. seen How To Build A Four -In -Two .511- Ware 
I-.n Set. by J. T. liernsley. and thers. 

Illy are all of these sels .1e-idiom! In tris hoot. but 
TT 

n 

s all of the Illo -trot ions. hookups. t,. -the bads. 
t. dont a ins everything. Nothing at all has been left 

Awl believe It or not. rnrh honk , mtatn: over 13.11110 

rind- 'f 
Ills'In 

legible 
Tirer are 

nrhm 
° }D ti It reprint 

h 
what 

o 
ti 

MINI before. All the latest Improvements hare been 
inc.',saded loin the sels. 
Ili r101ber. these harks sell at the extraordinary Jae peke 

-, t rut-: y.:o ,t po. illy g wrong in buying totem. 
l,..':.', . L . ,o,t 

not 
usual guarantee Kites with this 

' II' 

II r i I l' I 'n NOT TIIINIC TII.AT TAIS BOOK IS 
ss It It TITI MONEY - SSKI :t l'Olt I'I'. ItETI'RN IT 
yc 11111\ TSS I.N'rY- PIII'1t )101'11S AND YIIIR MONEY 
yw 1 1. I:II IN s'l'ANTLY REFI'NDED. _-. There has never been such 

wealth of data published in a 
low- priced radio book ut this 
type in the history of the radio 

publishing business. 

'fake advantage of the special 
uutr w raking and use the 

nm etieloss. 

RADIO PUBLICATIONS 
103 Hudson Street 
New York, N. Y. 

R- ADIO PUBLICATIONS ate -10 -35 
I li I Hwnlan Street 
N,a Vrrk. N. Y. 

. d Immediately harks .'inked: 
II 

I 

T. Itodd Pour !Merle Short -Ware Sets 1Oc 

bn to Stoke the 31ns1 Popular AILWave I- and 
700 'tube It,.e treys 

n,ioslug e; the price nf each book is 10e, 

yL 
or U.S StatnBunks ps aceeptable,l Bu are sent post - 

:.1, 

Address 

City .. State 

THE "NEON" INTERFERENCE 
PROBLEM 

(Continued from pope 219) 

from either a defective secondary coil. pick -up 
from secondary wiring, pick -up from tubes, 
partial ground or short in secondary wiring, 
pick -up from back hernia in tubing caused by 
difference in potential in these sections of 
glass. pick -up from suspension wires from 
which window signs are hung. or pick -up 
from metallic objects. such as metal ceiling. 
pipes, and so forth. in the immediate vicin- 
ity of the sign. The solution here is to ground 
out, or neutralize all points of possible pick- 
up. I suggest that the Service Man proceed 
as follows: always remembering that he is 

working on a simple electrical system that 
simply happens to be of high voltage, and 
with his theory of radio in mind. always look- 
ing for the most logical point in the particu- 
lar installation from which he can expect 
radiation. We will first cheek both types 
of trouble on a window sign. The procedure 
is as follows; Turn the sign on to see if it 
is operating Properly. If the sign runs fairly 
steady and without any serious sign of flut- 
tering of the tubing, you can lissome that as 

far as the tubing and transformer go you 
are O.K. If the sign only lights dimly, or 
in parts. you can assume a broken unit. The 
units can be tested with a neon tube tester 
that can be obtained. complete with directions. 
front any tube supply house, or by the fol- 
lowing method: take a piece of high tension 
cable and jump across each unit in turn. 
When the defective unit is jumped the balance 
of the sign will light. The jumper must of 
course be connected from the wire of one of 
the electrodes at one end of the unit to the 
wire on the other end of the unit. If the 
entire assembly flutters badly, does not light 
at all or only in part and we find no defective 
unit, then it most be the transformer. Dis- 
connect the secondary leads and with a high 
tension wire for a jumper touch the two sec- 
ondary terminals. A good hot spark should 
result. If no spark results. or a weak one, 
get a new transformer. Most transformers 
above 7,000 V. are center tapped. In that 
case they should be tested from the case to 
each terminal in turn. This will test the 
two secondary coils. assuming that the sign 
is operating properly. We will now proceed 
to clear the radio interference. As we pro- 
ceed. if any one of these clear the trouble. 
you, of course. go no further. First. make 
sure that the sign is running off a different 
circuit than the radio; second, make sure 
that the case of the transformer is grounded: 
third. tie several fine bare wires, (about num- 
ber twenty -five) across the (nee of the glass: 
fourth, cross secondary leads coming from 
transformer to unit: fifth. break wire sus- 
pending sign in window and insert about a G 

in. section of waxed curd or ordinary twine: 
sixth, cut a 5 A. line filter in the primary cir- 
cuit of the transformer as near as possible to 
the transformer. There is une type of in- 
stallation that is liable to he quite trouble- 
some, that is. where a sign is hung on a leaded 
glass window. In this case I would first 
solder fine wires to the leaded sections at 
four or five points near the sign, tie these 
wires together and run them to the nearest 
water pipe for a good ground, then see that 
the tubing is kept as far as is reasonably pos- 
sible from the leaded glass. 

With outside signs we proceed about the 
same as with the window sign. If the sign 
is on a flasher. filter the motor circuit of the 
flasher. and if necessary filter each primary 
circuit across the breaker points in the con- 
ventional manner. In general check all installa- 
tion for these possible points of interference: 

1- Separate Line circuit (at least separluto 
from radio). 2- Transformer and sign cases grounded. 

3-- Flashers filtered. 
4 -Keep aerial away from sign. 
5-Supply line to sign in metallic conduit 

and grounded. 
6 -Fine wire ties across face of units. 
7 -Louse secondary connections, or arcing 

to ease of sign or other wire. 
In special reference to window displays. 
R- Crossing secondary feeders. 
9- Cutting in insulators in suspension 

wires to stop further radiation from this 
point. 
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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 f or every 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 
Range Theatre Use 

TOLEDO SOUND EQUIPMENT LABORATORIES 
Formerly Bud Speaker Co. 

1153 JACKSON STREET TOLEDO, OHIO, U. S. A. 

FREE 

Train NouiJr New 
RADIO 
011 ark/titles 

Get Into a Line 

Where There's 

Action -Every Day - 
And a Payday Every 

Week -You Be the Boss! 
It isht now while hundreds tiro 
f.daugn, for work wirre there 

n'1 r the radio servie, 
It'ld run uw Inuin.sl melt. 
With the proper training and 
the necessary equipment. you 
ran ruler this nob! allot make 
a comfortable living. rte in- 
elm], with our , ,nr rids In I set analyzer n. 

trouble sh.,eter without nay extra charge. Tli. 
piece, of egniPm,nt has proms! to be a valuable 
help to our numlars. .tft,r n br'.f period of trait, 
Ing yap ran take the set an lyz,r out ,yn ereire calls am 
really enmprte with "old timers.' Ve shuns yai hoe to 
wire shnrtware receleers- analyze an t repair all typos of 
ratio sets and other prntilab a ila,s Call be )'sss 

MIA 
a 

Teaching you Is iut roc-t mg work is (sir business and we 

have provided 
'tuthrnongitle. Ito `ronsloSsesSllyrerager'I,.ave 

,psi, , I ' .--l- 501 
intern- 

Analyzer & 
Resistance 
Tester - 
Latest 
Design - 
YOURS 
Without 
Extra Cost 

ACT NOW - MAIL COUPON 
Start ship very minute! Send for full details of our plan and 

radio 
honklet 

Don't lnut It 
how nt Writeot lay'. 

now 

RADIO TRAINING ASSN. of AMERICA 
Dept. RC -510. 1513 Ravenswood Ave.. Chicago. III. 

Gentlemen: Send ms details of your Enrollment plan 
and Information on how to learn to make real money 
in radio quick. 

Name 

Address 

City __ . Stale 
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Radio Men! 
make the 

Hotel 

PRESIDENT 
your headquarters 
during the SHOW! 

* Only a few blocks from Grand Central 
Palace 

* Every room with Radio 
* Every room with Private Bath or Shower 

* Famous Hotel President Tap Room 

Rates: $2.50 Single - $3.50 Double 

J. S. Suits, Mgr. 

Hotel PRESIDENT 48 St., West of Broadway 
NEW YORK CITY 

AN 18 METAL -TUBE 
ALL -WAVE SUPERHET 

(Continued front page 208) 
are used. One as a resistance- coupled audio 
amplifier preceding the 6F6 driver. One is 
used in the tunalite circuit controlling the dim- 
ming action of the pilot light as an indicator 

that the set is tuned to a station. One of these 
is used in the beat - frequency oscillator circuit 
vhrrh is provided as an aid in tuning in the 
weaker high- frequency stations. One of these 
6C5s is used as the main heterodyne oscillator, 
tuning below five meters. 

Two of the 5Z4s are used as full -wave (push - 
pull) rectifiers. These new metal rectifiers are 
very quiet in operation. 

RADIO -CRAFT'S "IDEAL 
RADIO SERVICE SHOP" 

CONTEST 
(Continued from page 220) 

Contest Director: 
Tube Checker: No adapters, tests shorts, 

neon -leakage indicator, actual mutual conduct- 
ance, plate current and gas- content test. 5 in. 
meter. minimum tube sockets, spare sockets. 
minimum controls, actual tube manufacturer's 
voltages applied to tubes. 

Oscillator: A.C. line operated all -wave. R.F. 
signal generator with 30ró modulation by 
0- 10,000 cycle audio note (A.F'. note variable 
by hand). Pure R.F., and pure R.F. with 
built -in R.F. modulator to work with oscillo- 
scope. Direct -reading R.F. dial. separate 0- 10,000 
cycle audio note with direct reading dial. R.F. 
output calibrated in microvolts. 

Output Indicating Devices: (A.C. meter. 
D.C. milliammeter, neon indicator) all with pro- 
visions for each to be connected to a cable at 
tube socket so that there is no unsoldering of 
set connections. A.C. oscilloscope, direct-reading 
dial for linear sweep. 

Analyzer: Neon condenser tester, English - 
reading electrolytic condenser tester, 6 ranges 
for following: capacity meter for condenser 
tests, A.C. operated ohmmeter, U.C. milliam- 
meter, D.C. voltmeter, A.C. voltmeter. and 
decibel meter. Separate rotary range switches 
for each purpose, two meters. 

Socket Selector: Separately attachable to 
analyzer. 8 prong analyzer plug with 4- 5 -6 -7 -8 
prong adapters connecting to panel with a 
separate socket for 4- 5 -6 -7 -8 prong tubes, with 
the usual type of shorting jacks for current and 
voltage measurements. numbered per R.M.A. 

Decade Substitute Condenser Box. 
Decade Substitute Resistor Box. 
Multi -test Substitute Speaker: Matching all 

tubes, output transformers and set field coil com- 
binations. 

Multi -Test Substitute Power Pack: Connection 
for all power purposes for all sets. 

All Instruments 45° (or less) sloping panels. 
HENRY BAL 

The last and smallest of these tubes. but not 
the least in importance is a new development 
being a duo -diode called the 6116. This little 
tube is only about 1 in. high but is by far the 
best R.F. rectifier that has ever been developed. 
Two of these are used. One in the A.F. gen- 
erator circuit (the second- detector) and one is 
used as a separate A.V.C. bias generator for 
giving more perfect volume control action. 
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NOW READY! 
The 1935 

OFFICIAL 

AUTO -RADIO 
SERVICE MANUAL 

$250 

240 

Pages 

PER COPY 

Volume 2 

1 

11:Ií I? NOW -I. i volume of the OFFT- 
1'L\I, ACTO -it. Iii SERVICE MANUAL -the 

1:31 Edition. 
\Vitt so large a number of new at lo -radio seta 

glared on the market by different manufacturers. the 
ItK:1 OFFICIAL Al-TO-RADIO SERVICE) MANUAL 

an e -sent ial part of Service yletea equipment. 
Remember. there are nearly 1.600,000 auto -radio seta 

in und today. 

THERE IS ABSOLUTELY NO DUPLICATION 
OF MATERIAL BETWEEN THE 1933 EDI- 
TION (VOLUME I) AND THE NEW 1935 EDI- 
TION (VOLUME II). THE MATERIAL IS 
100% NEW. 

Evers' radio aman conecte,I In any way with th 
mire auto -radio business intents a ropy of the net 

IIT'ICIAI. AUTO-RADIO SERVI('.; MANUAL,. I 
tins only auto -radio .service "dope." 

HERE ARE HIGHLIGHTS OF THE 1935 
'AUTO -RADIO MANUAL 

I other 
-n. . n coi - 

hermata. diagram.. ( d,I 
dt' . all es- 

.si l al.r. s1 1dad facilitate 1 let 

she included with many. r telltns how t 
" ut i etl t Thi. includes the era 
Ì --. and u. hat o . d,. hen interference is,, 

:..ä snit this nl k 
on how matte installation "turret-top.' earn are includ,d. 

ettesi. used ml . ,um.t,r,.r. 
Iledr with the individual circuits anti service in(onnatwn. 
n tex the ii. of which Were in the 

,::n : th. . what, :: ti,,' i 
flet, the . .I:,, .IKaon the er ot .,d;l. -: 

ani, receiver i mat hag ben made. 

,r , new . 

.rot im d in handy. flexible leatherette rover. To I.. 
wordy. itl,nt men the hook wilt 

,ed,o c i.l' ill, 'chi. v durable. Indn 

rT:. ,..I . t'i. . ,,,.'t nulled t,. 
. sewn ea e ' 

Here Is a Partial List of Sets C d 
Atwater Kent Mit. CD. 
Audiola Radio Co. 
Autocrat Radio Co. 
Belmont Radio Corp. 
Century Radio Products 

Co. 
Chevrolet Motor Corp. 
Chrysler Motor Corp. 
Colonial Radio Corp. 
Crowley Radio Corp. 
Delco Appliance Corp. 
Detrola Radio Corp. 
Emerson Radio & Phono- 

graph Co. 
Fada Radio & Electric 

Corp. 
Ford Motor Corp. 
Ford -M aietie 
Franklin Radio Corp. 
Galvin Mfg. Corp. 
General Electric Co. 
General Motors Corp. 
Graham -Paige Motors 

Caro. 
GriusbvGrunow Co. 
Chas. Handwin Co. 
Howard Radio Co. 
Hudson Motor Car Corp. 
International Radio Corp. 

P. R. Mallory & Co. 
Montgomery Ward & Co. 
National Company. Inc. 
Nobl itt- Sparks Industries. 

Inc. 
Phileo Radio & Television 

Corp. 
Pierce Aire. Inc. 
RCA Manufacturing Co., 

Inc. 
Sears Roebuck & Co. 
Sentinel Radio Corp. 
Sparks- Withington Co. 
Stewart Radio Corp. 
Stewart- Warner Corp. 
Stromberg- Carlson Tel. 

Mfg. Co. 
Transformer Corp. of 

America 
United American Bosch 

Corp. 
United Motors Service 

Inc. 
U.S. Radio & Television 

Corp. 
Wells Gardner & Co. 
Wilcox -Gay Corp. 
Rudolph Wurlitrer Mfg. 

Co. 
Karadio Corp. Zenith Radio Corp. 

Over 210 Pages 
rin'ed00 

on Ils Thin Bible Paper 

Flexible. Looseleaf Leatherette Cover 

GERNSBACK PUBLICATIONS, Inc. 
99 Hudson Street New York, N. Y. 

MAIL COUPON TODAY! 

GERNSBACK PUBLICATIONS. Inc.. Dept. RC -1035 
99 Hudson Street. New York. N.Y. 

I. Il ,:.I r .1:.nk., 
,.i.,. ,._:.,., I. ,.: ..Walt., 

rance 
currency., 

cos .Slate _.._.._ _._.... 
(The 1935 OFFICIAL AUTO -RADIO SERVICE 

MANUAL Is shipped postage prepaid.) 
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READERS' DEPARTMENT 
(Coatimced from page 2261 

About the only thing extra to buy would be 

the two type 37 tubes, and a 30 watt lamp 
and socket. Six model "Tt" Ford coils are re- 
quired. 

These coils should be opened with care and 
the lead -foil condensers removed. If you want 
to do a neat job, pack all the condensers in a 

tin can, taking care to insulate them with pieces 
of xvood rubber or glass between. On one side. 

ground all the ends to the can. The Ford -coil 
secondary used can also be housed in a can. 

The two 5 -prong sockets are home -made as 

previously described in the article. 
It is important that the lamp used be not 

more than 30 W., as a higher rating will either 
produce excessive hum or burn out the tubes. 

Any burned -out audio transformer will do as 

the choke. as long as the portion of the winding 
in use is intact. Either primary or secondary 
winding will work. but the primary is to be 

preferred. 
Although this is a half -wave circuit, it works 

as quietly as a battery set. 
No ground is needed. as the set is grounded 

to the power line. Care should be taken to see 

that the former ground wire does not come into 
contact with the set as it may produce a short - 
circuit with the power line. 

If poor results are had, reverse the plug con- 
nection. 

infix GARCIA. 
Tampa. Florida. 

"El Junko" as Mr. Garcia calls his set is 

certainly a novel adaptation of old parts. We 
believe the circuit would be just as satisfactory 
without the Ford -coil secondary and the one 
condenser, as shown in the accompanying dia- 
gram. Defective Ford -coils from which good 
condensers may be obtained. can often be se- 

cured at garages for the asking. 

GANGED CONDENSERS 
Editor, RADIO -CRAFT: 

You have been referred to nie as a good 
"settler of problems." I find manufacturers of 
radio sets divided on the use of gang condensers. 
Some state that the intermediate plate is un- 
necessary for insulating purposes. Others state 
that the intermediate plate is necessary to shield 
the condenser sections. 

I have brought suit against RCA for infringe- 
ment of my patent for two condensers in one, 

Patent No. 1.608.472, involving the use of the 
so-called gang condensers. My patent states 
that all sets of plates are in the same area of 
n dielectric medium, which is another way of 
saying that electrostatic coupling takes place 
between the sections. I obtained amplification 
of signals as the main object of such condenser 
structure. On attached sheet I give you a 

Weagant hookup in which the gang condenser 
is used to amplify radio signals. The gang 
condenser used had no intermediate plate and 
the sets of plates were in electrostatic relation 
to each other. 

The Armstrong circuit differs from the Weag- 
ant circuit in that the regeneration inductances 
are joined with the filament of the vacuum 
Tube. I have also amplified radio signals in this 
circuit substituting a gang condenser for in 
ductance coils. It is a more difficult circuit in 
which to have the different sections of the con- 
denser of opposite a`.gns of polarity. I have 
improved the method set forth in Patent No. 
1,608,472, by another method which I have 
covered under patent Nn. 1.949.137, using a 

crossover panel to effect alternation of polarity. 
A third method which would interest the 

manufacturer of radio sets is to have an 
alternating current with a phase 160' behind 
another current of the same frequency. which 

method produces polarity of opposite sign in 
gang condensers which can also be used to 
amplify radio signals by having the same area 
of a dielectric medium in condensers. 

I would like to see this point of controversy 
settled soon. I am confident that you will find 
shielding and insulating of condenser sections 
unnecessary. I used the Weagant circuit be- 
cause it was the one I experimented with be- 
fore the advent of the Armstrong circuit. 

JOHN .1. AURYNCRR, 
,tot No. 4.:5.3. 
Takoma Iurk. D.C. 
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NOWT SCOTT has 
achieved what radio 
engineers have been 
striving for from the 
very beginning - 
COMPLE T E TONAL 

RANGE -every high and low;tone, every trembling 
bass of the organ, every thrilling, singing overtone of 
voice and violin. Only with a SCOTT can you get 
ALL THE TONES from the new HI- FIDELITY programs. 

This astounding SCOTTachievement is unchallenged 
throughout the radio world -just as SCOTT DX records 
have remained unchallenged through the years. 

Add to this, High Useable Sensitivity, add Contin- 
uously Variable Selectivity, add Distortionlen Peek 
Reception, add Automatic Perfected Volume Control 
-and all the other SCOTT proven superiorities for 
tone and distance reception -and you have the receiver 
justly acclaimed the world over as first choice, with 
both DX and broadcast band enthusiasts. It stands 
alone, bringing you programs from stations in every 
part of the world -with clear full tone. 

Custom -built -sent direct from the laboratories on e 
30 -day trial (in U.S.A. only). Send today for the most 
interesting story of unmatched radio reception from 
every quarter of the globe. 
YOU MISS A LOT IF YOU HAVEN'T A SCOTT 

SCOTT 
Ìullek«Aidelity 

RADIO r--- 

Please Say That You Sapp It in RADIO -CRAFT 

E. H. SCOTT RADIO LARORATOR ES, INC. 
4404 Ravenswood Ave., Dept. 24R5. Chicago, 111 

Send details about 
the new SCOTT Name 
receiver, PROOF 
of its superior Address 
tone and DX per- 
formance. City Mate 

UTAH 8" 
MAGNETIC SPEAKERS 

Limited Quantities 
Shipping Weight -3 lbs. 
l'hi. It i g It I y eilleient 
speaker is an outstanding 
':due. It has n extra 

heap Magnet and Is Ideal 
for use as an extra exten- 
sion .peaker , r In battery 

ybauetel on rigid 
al vet frame with mounting 
hole 

$1.55 each 
Write for our special circular radio parts 

and ado,. 

UTAH 6" AUTO 
DYNAMIC SPEAKERS 

FULLY GUARANTEED 
First quality of Excellent full rich 

tan: . .m 1neU,a:. 

S1.55 each 

7 -TUBE SUPER KIT 
I -- I- \NTENN.\ ('011.: R.F. l'UIL: 

Fait con.; 1.1 1,I'. ('OI1.: Saul I.F. 
roll.: INPUT Tlt.\NSI'ORNIKlt: OUTPUT 
TIt.SeF11ItMMEW 3-GANG TUNING $2.25 
l'UNDENKER, Irrire 

Schematic einuit diagram for .L.C. and Auto 
leere iver (untidiest. 

T.R.F. KIT 
.LNTe::N.\ 
DE.ItIt 'fl'NINtI t'oNDI;N6F311. l'rire. 

Send w e npn enough eey for parcel twat or we shin 
by estee's rollert. 

ARROW SALES CORPORATION 
549 West Randolph St. Chicago. Illinois 
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YOU WON'T BELIEVE 

YOUR EARS ... when you 

LISTEN TO THE NEW 
WRIGHT -DeCOSTER 

Model 1750 1211 Reproducer 

featuring the revolutionary 

WRIGHT- DECOSTER 

PARA -CURVE 
DIAPHRAGM 

Eliminates Sub -harmonics 

Greatly assists in elimination of 
high frequency cancellation in large 
diaphragms 

Extends the range of the reproducer 
into the higher frequencies further 
than was ever possible with the 
ordinary type cones 

List price $17.50 
Write for complete catalog. dealer's dis- 
count and name of nearest distributor. 
Wright- DeCoster distributors are always 
anxious to cooperate with you. 

WRIGHT - DECOSTER, Inc. 
2251 University Ave., St. Paul, Minn. 
Export Dept. M. Simons & Son Co.. Cable Address. 

SIMONTRICE. N.Y. 

xTEG Af1EAD 
IN THE SERVICE PROFESSION WITH CASE 
RECORDS OF BROADCAST RECEIVER REPAIRS 

ADD 10.000 HOURS to Y r fle. 
e! ELIMINATE GUESS -WORN 

In your Servicing- DON'T PUZZLE 
YOUR PROFITS AWAY! 

. :,1 

It ...Axl e'uIr in li e. hinder t ON. 
'TAI aSl 1 ane,te .Index CON- 
TAINS 1.500 Fir anted r.. 

records 
ordsnof 

SCi't'E.SSFU tt.t' COMPLETED, 
SERTICE JIIHS. E.rlr Record 
tell. 
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1'LEM ENTER QL'AR E1ttY 
FREE f,, 1 csar 
CAPITOL RADIO RESEARCH 

$4.75 Postpaid. íu93 National Press Bldg. 
Washington. D. C. 

Kindly forconi full de,nil. on -CASE RECORDS.' 

Become a R- adio Expert 

CONJOIN 
1 Lt 

f! 

hymn RADIOTELEVISION 
learnEle 

ctricity-Talking Pictures -in Los Angeles 
ten .1 
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J 
Turn to page 251 of this issue and 

read complete details about the new, 
1935 OFFICIAL AUTO -RADIO SERV- , 

ICE MANUAL which has recently been 
published. 
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THE LISTENING POST 
(Continued front paye 223) 

be comparable for a short period of time to 
ordinary domestic DX. I have known these far 
away stations on rare occasions to be so loud 
for a moment as to burst in with local volume! 
You are lucky though if you catch them like 
this. unless you have a very good location. 

Moving on down the dial you will find your 
most likely catches located at the following 
Points: 610 kc. -2FC., Sydney. Aust.; 630kc.- 
3AR, Melbourne, Aust.; 6T0kc. -2CO, Corowa, 
Aust.; 690kc. -6WF. Perth, Aust.; 730kc.- - 

5CL, Adelaide: 740kc. -2ßL, Sydney, Aust.: 
TTOkc. -3LO. Melbourne; 800kc. -4QG, Brisbane. 
Aust. ; 870kc. -2GB, Sydney. Aust.; 950kc.- 
2UE. Sydney. Aust.: 1,030kc. -3DB, Melbourne, 
Aust.; 1.110kc. -2UW, Sydney, Aust. ; 1,120kc.- 
4RC, Brisbane, Aust. The leading New Zealand 
stations may be found on 570kc. -2YA, Welling- 
ton, N.Z.: 650kc. -IYA. Auckland. N.Z.; 720kc. 
-3YA, Christchurch, N.Z.; 790kc. -4YA, Christ- 
church, N.Z. Be ou the lookout for the sew. 
Australian Regional Stations on 550kc. -2CR: 
560kc. -6WA; 5R0kc. -3WV; 600ke. -4QN: 
700kc. -2NR; 720kc. -6GF; 750kc. -7NT; and 
830kc. -3GI. 

LONG -WAVE STATION REPORT 
'lise Chief Engineer of the technical service of 

Radio Luxembourg. Luxembourg, Luxembourg, 
writes, making a special request that all our 
readers make an effort to tune in their station 
and send them reports. Luxembourg is one of 
the world's most powerful stations with an 
aerial power of 200kw.. and transmits on a wave- 
length of 1,304 meters, or 230 kc. Luxembourg 
transmits daily from 2:45 to 3:30 a.m. E.S.T.. 
from 7:00 a.m. to 9:00 a.m.. and from 1:Ir. 
p.m. to 6:00 p.m. E.S.T., and on Saturdays 
from 10:45 a.m. to 7 :00 p.m. E.S.T. (It is 
suggested that listeners try for Radio Lux- 
embourg from 2:45 to 3:30 a.m. E.S.T., from 
5 :00 to 6:00 p.m., or from 5:00 p.m. to 7:00 
p.m. on Saturday nights, as these would be the 
most logical times for tuning in this long -wave 
giant. It is to be remembered than only a few 
sets are equipped with a long -wave band. - 
Ed. ) 

BROADCAST BAND NEWS. 
From btr. A. Saito, of Kumamoto, Japan, 

conies this exclusive information on new sta- 
tions. and changes in the broadcast line -up in 
the land of Nippon. (Il JFCK. Taichu. Taiwan 
island, is now officially on the air, operating 
on 5S0kc., with 1kw. JFCK is owned by the 
Broadcasting Corp. of Taiwan. (21 JBAK. 
Fugan, Chosen, Will be opened before Septem- 
ber of 1935 with an antenna power of several 
hundred watts, and will operate on approxi- 
mately 1.020kc. JBAK is owned by the Broad- 
casting Corp. of Chosen. (3) The following 
stations will be opened before the next DX sea- 
son with an antenna power of 500 W. each. 
Kagashima on 760kc., and Toyama on 1.060kc. 
Call letters have not been assigned as yet. They will be operated by the Broadcasting Corp. of 
Japan. 

In addition to the several powerful new re- 
,.ional stations which will soon be in operation 
in Australia several changes. and new stations 
have occurred which are as follows: (a) a new 
station 4GY is being constructed at Oakley. 
near Toowoomba, Queensland, by the owners 
of 4BK, Brisbane to serve as a relay station for MK. The station will have an aerial power of 
1.000 W., and will begin operation on 1,220kc. 
about September 1st. The new station 4IP at 
Ipswich. Queensland, will also be in full opera- 
tion by Sept. 1, on 1.440kc. (b) a new station. 
11'A. situated at Cairns. North Queensland, is Ir.", operating on 1.47Okc. (e) a station. 3XY. ,till be erected at Melbourne, Australia by Pty.. 
Ltd., owners of "Efftee Attractions." 

ROAMING THE HIGH FREQUENC'ES 
On June 1st, J VH, Nazaki, Japan, was 

scheduled to have started an "Over -Seas Broad- 
cast Hour" especially for American listeners 
at 8:30 to 9:30 p.m., E.S.T. Apparently this 
hour did not materialize, but about one month 
later or June 21st. the "Over -Seas" hour ap- 
peared at 12 midnight to I:00 a.m. E.S.T. This 
daily feature from Japan over JVH, 14.6mr 
has been reported with good signal strength by 
several of our readers. In signing off reports 
are requested to be addressed to the "Agency 

/'lease Say That Yost Saw It in RADIO -CRAFT 

for OCTOBER, 1935 

OFFICIAL 

RADIO 
BARGAIN_ 

CATALOG 
Sit . 

nu 

a 

,o Allá,G 
SHORI Iwät [c[p[R5 

FREE 
IMPORTANT IL- 
LUSTRATED BUY- 
ING GUIDE FOR RADIO EXPERI- 
MENTERS. SERV- 
ICE MEN. AND 
S HORT W A V E 
FANS. -32 Pages - 
71r Colors -Pro- 
fusely llluntra reed 
This Br,.k If in 
Sa re Fou .Hanses' 
Parked bet,.e,n ILe 
corers or rit. 32-he, 
book 1s a trenu -mLrns 
array of mo-lr ru r:nliu 
equipment und ether 
electrical and srien- 
t10. ourtheni -r -the very material for 
which you have been 
looking -en: at pekes 

b1.,51, cannot possibly any I o w r. 
.1 . . rude ..,.1. .. r . 

h 

ame 

W 

possible 

. 

RADIO TRADING CO. 
97 Hudson St., New York, N.Y. 

A. C. ELECTRICAL POWER 
from a Windmill. from available Waterpower. from your Automobile. Ron your Motorcycle. Own your Bicycle. Foot - 
pedals or Handerank (for 

Advertising 
Radio Tranuniners, 

J0 Suu 1 un to 
operate AC Radio Wert tro. 32 V. 15E farm halo systems: 
epride too generator: it series to get 200 V. AC: obtain pm phase amt three Phase AC. eta. etc. 

Grf Our 

Westinghouse 
200 w":pit. 111, N. At 

Power Generator 
Manufactured for U. S. Signal Corns 

SPECIFICATIONS 
HOUSING-AI , - I 

SIIAFT-e0/1e1 1 . 1 1 , lu ...ended lot r J to... - i 1: -'4 'r. Repeht 1 e/I., in Rl.11h 4'r m ,1' ID'1-l'' r lralt1110 Volta A,: t e1 44y1 R.P.y1 .:. of.\TI(-- l'., 
u North nod tn.. n,l:. Itn'rDlt- n.l.:,,. iiii1- t ii,:.. turn. o. ..,t ,r. 

. f tLP.neÑe.l o. 

FREE With each generator. we supply a set of diagram -blue prints and Instructions thaw inn toenty-five different uses. technical Infonnat ton. eler tricot honk -uns and Installing explanations. We also In dude a set of four replacement carbon brushes. 

There Are Over 25 Applications 
Some of which are: 

A.C. Dynamo lighting from eight to ten 20 SV!Itt 110 Volt lamps. Short Were Transmitter supply lug leu Volta Al' for operating "R:uO" transmitter. operating 110 V. AC 60 Cycle Radio Receiver in DC dlstri,t. Motor Gen- 
erator. Piddle AJdre.i Systems. Rient rte Sirens on motor boats, Saillis. etc. faun, Lighting. short Ware artificial 'fever` apparatus. Televislml. Peitun V/ t'r"icei for new., or other purposes. Airplane: for Ilubrina strong search lights or elrrtr e signs. rLaborator3' work. etc. etc.. 

s describe,. including four ref S 90 placement 
as 

brushes. Blue-print anti 
instruct lunar 

Send $2.00 deposit balance C.O.D. 
Shipping weight 18 lbs. 

(Replacement carbon brushes bought separate $1.50 per 
set of four. Set of lost ran ions Peal _ht separate $1.00.) 

MONEY -YACK CIAR.tNTEE. 
DO NOT WRITE FOR CATALOG 

WELLWORTH TRADING COMPANY 5W -10 -35 
560 W. Washington Blvd.. Chicago. Ill. 

I-:u.inned you will Rn.! m1' remittwlre of for whir. pipait .' t i l l l me 
Westinghouse Potter Generator by Express collect 

O or balance C.O.D. 

Name 

Address 

City State .___..._._ _.. 
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for Broadcasting for Japan," Tokyo. The I 

programs include news in English, news in 

Japanese. etc., as well as Japanese music. 
KYW will have a short -wave relay station 

with call W3XK, and it is rumored that KOIL, 
Council Bluffs. Iowa, will build a short -wave 
relay. 

VE9CS. Vancouver. B.S., on 6.07mes. and 

using a stated power of 2t: w. has been putting 
on a DX program on Monday mornings at 1:00 
",nt. E.S.T. 

FNSK. the S.S. Normandie is operating its 
ship transmitter on four separate channels: 
I7mcs. during the mornings. 12.8mcs. during the 
afternoons. 8.5mcs. for the evenings, and 
4.2mas. when nearing port. 

XEBT, Mexico. D.F.. 50 meters, puts on a 

500 word sports summary each night at mid- 
night E.S.T. 

TI -4NRH. the famous station of Amando 
Cespedes Marin, Heredia. Costa Rica, is no 
more. but in its place the son of Amando is 
°iterating an amateur station T1 -4AC on 

7.21mcs. which threatens to become as popular 
as the TI -4NRH X'mt'r. was previously. 

OER2, Vienna, on 6.07met. has been experi- 
menting irregularly with special transmissions 
at 7 :00 to 10:00 p.m. E.S.T. If the reports 
on these broadcasts are favorable a regular 
service at this hour may be instituted directed 
mainly at South America. 

WIOXFP. the "Schooner Morrisey." was heard 
testing off Staten Island. near the low -frequency 
side of the 20 meter ham band. 

The only new station of any importance that 
has appeared during the last thirty days is 

HJ5ABE, of Cali. Colombia. HJ5ABE is located 
on 14.lmes.. and is reported to have about 750 

W. of power. The station announces as "Radio - 
difusora Columbiana," and preceding the call 
sounds three chimes somewhat similar to the 
NBC chimes. This station was first heard by 
the writer on the night of June 3rd. Since 
that time it hits been reported with excellent 
signal strength in all parts of the country. 

Transmission No. 6, of the British Broad- 
casting Corp. proved so popular on its four 
times a week schedule that it was decided to 
make a daily feature of it. Transmission No. 
6. which is transmitted primarily for Western 
Canada is radiated daily at 10:00 -11:00 p.m. 
F,.S.T., over GSD. 11.75mcs.. and GSC. 9.58mcs. 

The B.B.C. is enlarging its short -wave facil- 
ities at Daventry with the addition of two 
entirely new transmitters of higher power than 
those at present in use. When the two new 
\'mfrs are completed the two older ones will 
he combined to form a single unit of increased 
power. making in all three super -power short- 
wave transmitters available for simultaneous 
radiation. 

RNE, 12rncs., Moscow. U.S.S.R., is now being 
heard with an afternoon schedule from 1:00 to 
5 :00 p.m. E.S.T. Vnrinu-i parts of the after - 

,vtn schedule are transmitted in Russian, Ger- 
man, French. English. and sometimes Spanish. 
This afternoon schedule is in addition to the 
usual Sunday schedules of 6:00 -7:00 a.m., 10:00- 
11:00 a.m. E.S.T.; Wednesday 6:00 -7:00 a.m.: 

- and, Saturday from 10 :00 to 11:00 p.m. E.S.T. 

YV2RC, Caracas, Venezuela is expecting their 
new 1.000 W. transmitter any day, and believe 
that when it is installed they will be one of 
the best heard South American stations in the 
United States according to their director Mr. 
Edgar Anzola. 

COMMERCIAL STATIONS- GERMANY 

Part II. 

Doeberitz. DOA. 3.1120. 4,430. 7.230, 7.930. 

Konigswusterhausen. 3,660, 3,760, 7,610. 8,068. 

Nauen. DFA, 19.240: DIQ, 10290: DEB. 
17.512; DJK, 12.035: DEB, 17,520; DWG. 20.140: 
DFD, 14.665: DFH, 7333; DFQ, 18,700; OFT. 
7,813: DGF. 22.520; DGF. 22.600; DGG, 13.180: 
DFJ, 19.700; DM, 10.850; DFM. 19.460; DOH. 
10.440; 130K, 6.680; DOM. 21.340; DON. 21.180: 
DGP. 20,740: DGQ, 20,500; DGU. 9.620; DOW. 
20.140: DHC, 11.435; DHO. 20.020 ; DIH, 19.947; 
DIM. 17,341. 

Norddeich. DAF, 4.130. 4,400; DAF, 8,470. 
12.325; DAF, 12.394, 12.745; OAF. 17,260. 

Norden. DAN. 11,340, 16,665. 
Rugen. DAS. 4.050, 5.635; DAS. 8.540. 

Airways. 6.250. 
Naval Stations. 4.500. 8,765, 11,140, 13.100; 

16.130. 

Which 
THESE Gernsback 
Service Manuals 
do you need 
to complete your files? 
I'm laps you Lite missing sortie important ra- 
din data from your tiles -some information 
which you might need to service or repair 

Ider model radins. There's just one place to 
find this "dope " -that's in the GERNSBACK 
OFFICIAL RADIO SERVICE MANUALS. 
n -Je r the copy you need -mail the coupon 
Lt lia tor c. n veil knee. 

1934 OFFICIAL RADIO 
SERVICE MANUAL 

Over 400 Pages. 9x12 Inches. 
Over 2,000 Illustrations 

Flexible, Looseleaf. I.eat4terrl te 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 
630 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 

Over 200 I.:w^e,. 9x12 Inches. 
Over 300 Illustrations. 

Flexible, Looseleaf. Leatherette Cover. 

List Price $2.50 
To order- simply fill in coupon below and 
mail with your remittance in the form of 
eteck er money order. Register letter if it 
contains cash or unused U. S. stamps. 

GERNSBACKPUBLICATIONS,Inc. 
99 Hudson Street New York, N.Y. 

GERNSBACK PUBLICATIONS. Inc. RC -1035 
le. Hudson Street, New York, N. Y. 

:I. m. n: NA:closed you n -ill tied nit remittance of 
fur ohlrli tend use. POSTAGE PRE- 

Y till Ili. GERNSBACK IFEIc IA I. RADII) SEItC- 
Itl. 't INI AI, which I have Bulb :Wed below. 

1734 Manuell _. _.. .53.50 
E 1933 Manual $5.00 

1932 Manual $5.00 

D 1931 Manual $4.50 
(Including Supplements) 

1933 Auto -Radio Manual $2.50 

Name 

Address 

Pity. which Ife sure to .heck off the Manual which you need) 
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ì;j1 POINTS THE WAY. 

Please Say That You Sala It in RADIO-CRAFT 

TO GREATER PROFITS 

/ßeitivt 

FREE! 
You owe it to yourself 
to write for a copy of 
this new Profit Guide. 

The Most Complete 

RADIO PARTS CATALOG 

Ever Published 
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 8000 separate Repair Parts -hundreds 
of new items -a complete, new selection 
of Radio Receivers and Amplifiers. Con- 
tains the most complete, exact duplicate. 
replacement parts listings. of volume con- 
trols, 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 cata- 
log to active and legitimate Radio Men. 
Please enclose your business card or letter - 
head- 

THE RADOLEK CO. 
630 W. Randolph St., Chicago 

Send me FREE the Big New RADOLEK 
PROFIT GUIDE. 

Name 

Address 

Are You a Serviceman ?] 
Years Experience ?] 

Dealer ?_: 

BURIED TREASURE 
Locating 
INSTRUMENTS 
THE ONLY DEVICE OF ITS KIND SOLD 
WITH A BONDED NOTARY PUBLIC 

MONIìY BACK GUARANTEE. 

SEND 10C FOR BULLETIN 
RADIO METAL LOCATING COMPANY- Dept.M 

P. O. Boa Na. 5693, Cleveland, Ohio 

1 

- COUPON 
MAIL THIS TODAY 

7flabithEa 
"Multi -Tap" 
Guide, listing 

t 2114 models 
of radios 

IIIwhich you can immediately service with 
one of only five (5) "Multi -Tap" Power 
Transformers. 

Auto -Radio Vibrator Guide listing 220 
models of radios on which you can re- 
place the vibrator with one of 22 Gen- 
eral Units. 

Amateur Progressive Transmitter power 
unit Bulletin. 

Cheek the items Von are interested in 

General Transformer Corporation 
504 S. Throop Street Chicago, 111. 
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IODEL 339. A 5-band Signal Generaren. 5a to 17 MO Le.. Al on lundainenrala. munch 
direct reading in frequency and 

..a:irnnh: ,n rra 1 Iwraara. 51,.luia- 
nn a.11trh an.Ì :,uenua,in. Eleroou e ualN. w'bed. teaced. rabl.raced. with 

Oeñrm nd,ea h .p,:. 
met, 

% $16.00 biu t h,g a, id,. 

RADIO -CRAFT for OCTOBER, 1935 
The 
ING ALL- WAVE - SIGNAL GENERATOR_ 

TIU: hiahr l requirrmcut, of prat l.iml and n sari lrr for odi- around work 
are toe( it the yltalel 3J9 Sigurd Generator, that to Irks or a o 

904_5 volts, to measure frequencies non 54 to 17.000 kr and r line'. 
M 

channels. It also serves fur determining the frequency of a station that Is ben 
i11g received. 

Coincidence of generated frequency and scale reading is 1 per cod. This h ich 
hater of accuracy obtains in no other Instrument selling at less than twice Ihr 
set of Ibe 339. 

Many. no doubt, have been somewhat confused by the name t)Te of tilingl generators. hut trill note that the best of them aver wide ranges on funda- 

Antals, 
have an atlenuator, and permit of pressure or abse'nte of modulatitn. 

lso they have a vernier dial and are diree1 -reading in frequencies, securate to 
at leant 3 per rent, the 339 has all 1he+e advantages. besides anording wave- 
length drl rem inatlona as cell. and operation on 99.123 volts a . )any commer- 
cial frequency) or de. And the unvracy Is then. times as great. Moreover. the 
3:19 Is well built. for lifetime use. and covers all waves fundamentally. besides permitting measurements of' frequencies up to 100 awe (down to 3 meters) by 
resort In a slight calculation method, ainilYing a simplified harmonic system to 
the 3.4110 to 17,1100 ke fundamental band. 

The 339 has a 606 rf. oscillator, a 37 rectifier tube. so that d.e. is used on 
the plate, while modulation Is provided by a neon tube relaxation oscillator at Ir queluy of about 1,000 eTCles. 

RADIO CONSTRUCTORS LABORATORIES 
136 LIBERTY STREET Dept. RC NEW YORK. N. Y. 

All Shipments M 24 Koura After Rsaalpt of Order. 

-for the real 
servicing "dope" 

you can't find a 
better boob! 

Complete Directory - 

1934 -1933 Red.'. Reservers 

Full Radio Service Guide 

NO other radio book is comparable to 
the new 1935 OFFICIAL RADIO 

SERVICE MANUAL. In contents, in 
style of printing, in grade of paper, in 
illustrations, there has never been pub- 
lished such a comprehensive volume. 
The 1935 Manual contains over a thou- 
sand pages -yet it is only 11/4 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 Man- 
ual is the most authentic and elaborate 
service guide ever used in the radio in- 
dustry. Service Men and dealers who 
use this 1935 Manual are astonished 
by finding in it such a wealth 
of profitable service information 
which has never been published be- 
fore. 

Contents of the 1935 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 will be 
extremely 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 
points 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 re- 
ceivers 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, and commercial servicing instru- 
ments. The cumulative index is even more complete than before; including cross- reference 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 tube,. Free question and answer service -as in- 
cluded in our last three manuals. 

What Others Say 
about this 
Manual; 

Norfolk. Va. 
1 received the OFFICIAL 

RADIO SERVICE MAN - 
UALS ordered an per t 
letter of March 20, 1035 tin 
goal order. 

I am very well pleased with 
it is very valuable 

RadioaService data rfereare 
and guide. ArthurJ.Frerney. 

Detroit, Mieh. 
Received your 11135 OFFI- 

CIAL RADIO SERVICE ]I:I NUAI and certainly ia 
,..thing to rave eland. It 

A. Ilea.. 
Stillwater Maine. 

I have received ved the 103:. 
Slamud, andI an. very notch 
plea-rd with tny inve.ttnent. 

Franklin J. / /dm,.. 
Swift Current. 

Sn.katrhewnn.(',,nada. 
I beg to acknowledge 

,dot of nu 1935 of the oFFl(IAL RAD ì1 SEeV- 
Il li MANUAL. 

Your Manual i. line. and 
.cold not he without any of 

I ,roThe 
.lannnl. .1.,. 

ved for Canadian tine. 

OVER 1,000 PAGES 
Over 3,000 Illustrations. Flexible, loose -leaf leather- 

ette covers. Size 9x12' -yet only 1,4 " thick 

GERNSBACK PUBLICATIONS, Inc. 
99 Hudson Street New York, N. Y. 

MAIL COUPON TODAY! 

GERNSBACK PUBLICATIONS Inc., 99 Hudson St., New York, N.Y. 
Enclosed find my remittance of $7.00 for which send me. POSTAGE PREPAID, One Copy of the 1935 OFFICIAL RADIO SERVICE MANUAL. [Send remittance by check or money order; or register letter if it contains cash, currency or unused U.S. Postage stampa.] 

NAME 

ADDRESS 

CITY .... ._. STATE . RC.10.35 

I'fev(se Say That Fon SO IC It in I {AUIO('HAFT 

INTERNATIONAL 
RADIO REVIEW 

(Continued from page 221) 
The Austrian magazine Radio Welt recently 

contained a circuit which will permit this con- 
dition to be obtained, by a careful choice of 
values. As seen from the circuit. Fig. 2, a re- 
sistor, R1, is ganged to the shaft of the tun- 
ing condenser, so that when the set is tuned. 
the grid will return to a different point on the 
resistor for every position on the tuning scale. 
As the dial is turned toward the high -frequency 
end of the scale where oscillation takes place 
more readily than at the low -frequency end (ex- 
cept for very high frequencies where tube capac- 
ity reduces oscillation as the frequency is in- 
creased) the resistor RI is automatically ad- 
justed to reduce the regeneration. The resistance 
curve of resistor RI must be especially suited 
to the particular conditions encountered, to pro- 
duce absolutely constant regeneration, but even 
with a "straight" characteristic, its use will 
improve the results. 

NEW ENGLISH PHONO. RECORDER 
IN AN interesting article on the subject of 

transcription programs in England, which 
appeared recently in Wireless World, a new type 
of recorder was shown. 

This recorder, illustrated in Fig. D, contains 
a synchronous motor which drives the turn-ta- 
ble at a speed of either 78 or 33V3 r.p.m. also 
drives the cutting head across the face of the 
record, so that uncut records can be used; the 
groove being made by the cutting head. 

A series of mechanical filters in the motor 
drive make the motion absolutely uniform and 
free from "jerks" or other irregularities which 
might be evident in the reproduction. 

The high quality of workmanship on this de- 
vice is clearly seen from the photo. This unit 
is especially made for the cellulose -coated alumi- 
num records which are also finding much favor 
in the U.S. 

OPERATING NOTES 
(Corrtnu.d from pap. 224) 

loaded by the breakdown of the 16.000 ohm re- 
sistor shown in Fig. 3C, the resistance of which 
falls to a very low value. The 8,000 ohm unit 
should be replaced and a 10 watt resistor of 
the nearest standard value, usually 15.000 ohms. 
put in, in place of the defective 16,000 ohm unit. 

ROGERS R -56I 
HE owner of this radio complained of dis- 
tortion when tuned to a strong local station 

and the volume control turned down. All other 
stations came in clearly. This set. see Fig. 
3D, uses a 57 as autodyne oscillator, a 58 is 
I.F. amplifier, a 57 as second- detector. a 47 as 
power amplifier, and a type 80. The volume 
control and all parts of the volume control cir- 
cuit checked OK. The volume control acts as a 
combined antenna and "C" bias control, con- 
trolling the bias on the 58. Resistor R was 
removed from the circuit. This cleared up the 
distortion, but gave insufficient control. It now 
became evident that the antenna input was not 
being reduced at as great a rate as the bias on 
the 58 was being increased: when the 58 was 
biased almost to cut -off. the 57 autodyne was 
still receiving enough voltage from the antenna 
to overload it (only on a very strong station, 
of course). Several different resistors were 
tried in place of the 50,000 ohm one that had 
been removed from the circuit until a size was 
found that. with the volume control full off, and 
tuned to the loudest local station, cut the vol- 
ume down just enough to keep it from being 
heard. The size in this case was .15 -meg. This 
gave perfect. smooth control of volume and no 
distortion. The customer was very well pleased. 
as several other service organizations had failed 
to correct the trouble. 

While I have only as yet come across one 
case of this trouble, it is liable to occur in any 
receiver of this model which may be operated 
near a powerful transmitter. -W. WELSH. 

RADIO -CRAFT'S 
INFORMATION BUREAU 

(Continued fremi page 227) 
turning to chassis (ground) as indicated in 
lotted lines. 
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ORSMA MEMBERS' FORUM 
(Continued from page 225) 

ready to call, I have the information I want. 
Of course, a record is made of the answers to 
these questions, and in a day or so. I follow it 
up with a letter. For instance, at one home 
I visited I got the following information: Name; 
address; Majestic 72; bought four years ago: not 
giving satisfactory service; tubes never changed. 
This is the kind of letter I sent the next day: 

Mr. So- and -So: 
A few days ago you were visited by one of 

our radio experts. You said at that time that 
your radio was not giving you satisfactory 
reception. You were told by the expert that 
your tubes are perhaps weak. Your years is a 

long time for a set of tubes in any receiver. 
We are giving a 10 per cent discount this 

week to all those who buy a complete set of 
tubes: these are delivered to your home. placed 
in your receiver, and the set given a free in- 
spection service. Take advantage of this op- 
portunity now, and be able to enjoy your radio 
at its best. 
The deal was closed the next day. and I also 

installed a lightning arrester. (Of course these 
letters are typewritten ; my sister is a steno- 
grapher and takes care of the typing. etc.) 

I nm also sending you some sketches of how 
I keep my magazine file. This method has saved 
me a lot of trouble and time. Hoping this will 

be of help to some brother Service Man. I 

remain. 
A. B. Comoro, 
Waterbury, Coral. 

RADIO -CRAFT for OCTOBER, 1935 

Index to Advertisers 
A 

Aerovox Corporation 233 
Allied Radio Corp 237 
Alloy Transformer Co. 243 
Amperite Corporation 243, 246 
Arco Tube Company 248 
Arrow Sales Corp 251 
Autopower, Inc 241 

e 
Blan the Radio Man, Inc 243 

C 
Capitol Radio Research Labs 252 
Central Radio Laboratories 238 
Coast -to -Coast Radio Corp 246 
Consolidated Radio Products Company 245 
Continental Carbon, Inc 244 
Cornell -Dubilier Corp 236 
Coyne Electrical School 193 

E 
Eilen Radio Laboratories _. 245 
Electrad, Inc 231 
Electric Soldering Iron Company. Inc. 238 

G 
General Cement Mfg. Co 240. 243 
General Electric Company Back Cover 
General Transformer Corp ... 253 
Globe Apparatus Company.. 245 
Goldentone Radio Company 247 

H 
Hammarlund Mfg. Company 255 
Hygrade- Sylvania Corp - 

232 

Insuline Corp. of America 234 
International Correspondence Schools 255 
International Resistance Co 247 

J 
J. M. P. Mfg. Co 240 

K 
Kato Engineering Company 245 
The Ken -Rad Corporation 241 

L 
Arthur H. Lynch, Inc 241 

M 
McGraw -Hill Book Company 240 
M. & H. Sporting Goods Co 245 
Midwest Radio Corp Inside Back Cover 
Million Radio & Television Co. . 236 
The Muter Company 233 

N 
National Electrical & Radio Exposition 196 
National Radio Institute.. 195 
National Schools. Inc. 252 
National Union Radio Corp 244 

O 
Oxford Radio Company 241 

P 
Plan Shop 
Precision Resistor Company 
Hotel President 

R 
R -S Merchandising Committee 
Bacon Electric Company 
Radio & Technical Pub. Co 
Radio Circular Company 
Radio City Products Company 
Radio Construction Laboratories 
Radio Laboratory Instrument Co 
Radio Metal Locating Co 
Radio Training Association 
Radolek Company 
Rytheon Production Corp. 

Institutes, Inc 
Readrite Meter Works 
Remington Rand, Inc 

247 
234 
250 

246 
233 
248 
231 
245 
254 
245 
253 
249 

253 
238 

242, 243 
235 
248 

s 
S. O. S. Corporation osso 245 
E. H. Scott Radio Laboratories 251 
Servicemen's Pub. Company 245 
Solar Mfg. Company . 244 
F. L. Sprayberry School ....242, 245 
Standard Transformer Corp osso 248 
Supreme Instruments Corp 

Inside front cover 
T 

Thor Radio Company ....._...231 
Toledo Sound Equipment Labs 249 
Triplett Elec. Instrument Co 213 
Triumph Mfg. Co 247 
Try -Mo Radio Cu., Inc 243 

V 
D. L. Van Leuven 241 

w 
Weston Electrical Instrument Corp 239 
Wholesale Radio Service Co 256 
Wright- DeCoster, Inc. 252 

(While every precaution is taken to insure 
accuracy. we cannot guarantee against the 
possibility of an occasional change or omis- 
sion in the preparation of this index.) 

These methods may well be followed by others. 
We have reproduced the center pages of one of 
Mr. Corideo's pamphlets. On the front page 
in half -inch letters are the words, "$25.00 RE- 
WARD." while the back enumerates the various 
tests that were made for the service charge of 

$1.50 (now, $1.00), and the address of the "Cer- 
tified Service Laboratory." The wording is as 
follows: (1) Test your radio set; (2) Test loud- 
speaker: (3) power pack; (4) test all tubes: 
(5) measures house current -and any other 
tests that may be necessary; minor repairs will 

be made without extra charge.) 
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..-u . that . ,nr ..- 
..:ed .w., - 
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, ......._........,.., 
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One side of Mr. Corideo's folder. 

P.A. QUESTIONS AND 
ANSWERS 

(Continued frons page 227) 

standard 200 -ohm output. Individual volume 
control of each speaker is lime possible with- 
out affecting the setting of the other controls. 
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WHAT YOU NEED TO 

SUCCEED 
IN RADIO 

SERVICE HINTS 
SERVICE HINTS (Vol. 2). Published by Hy- 
grade Sylvania Corp., Emporium, Pa. Size 
41/256 ins. Paper bound, 72 pages. Free for 
the asking. The first 19 pages of this valu- 
able book are devoted to tables, formulas, 
and all manner of useful information. Then 
follows the service hints in alphabetical or- 
der. Most all of the material came from 
actual service experiences in the field. 

The material is all new, none of it ap- 
pearing in Vol. I, and the Service Man will 
find it of great value. 

Courtesy of the National Broadcasting Compmup 

RADIO is a highly specialized business. As 
it develops it is becoming more exacting in 
its demands. But radio is the modern field 
of opportunity for those who keep step 
with its progress! 

There is a great need for trained men in 
the radio industry. There is no place for 
untrained men. Experience must be accom- 
panied by technical knowledge. 

A pioneer in home study, the Interna- 
tional Correspondence Schools have kept 
pace with the times and offer courses which 
give practical instruction in fundamentals 
and latest developments alike. The courses 
were prepared and are constantly revised 
by the Who's Who of Radio! 

Up to date in every respect, the Com- 
plete Radio Course covers the whole field 
of radio. The I. C. S. Radio Servicing 
Course was prepared specially for men 
who wish to become service experts, and 
win over competition. The I. C. S. Radio 
Operating Course is vital to mastery of 
operating and transmitting. 

We will be pleased to send you details 
of any or all of these subjects. Just mark 
and mail the coupon -the information will 
be forwarded at once. Do it today -now! 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 6677 -11, Scranton. Pa. 
Without cost or obligation. please tell me all about 

the NEW RADIO COURSE 

Name Age 

Street Address 

City State 
II you reside in Canada, send this coupon ta the In- 
ternational Correspondence Schools Canadian, Ltd., 

Montreal, Canada 

Please Say That You Saw It in RADIO -CRAFT 

FREE 
Radio Ca /aloe; 

(Il -FREE NEW CATALOG of Condensers. 
Transformers. Chokes. Sockets and general equip- 
ment for receiving and transmitting. 

(2) -SEND 10e for New 32 -page Manual of most 
popular 

hod parts lists. e 

Receivers. with illustrations. 

diagrams 
Address Dept. RC-I0 

HAM 
424 438 W. 33 dN St., New York 

CO.. 
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THE LARGEST RADIO i SUPPLY HOUSE IN THE WORLD 

i 

The Biggest 
Book 

of Bargains 
in our 
History 

s 

III 

Wholesale Radio Service Co., Inc. 
901 -911 West Jackson Blvd. 

Chicago, Illinois 

Read about our new Chicago office. 
1 - 24 hour delivery throughout the 
entire west. Two large floors .. . 
20,000 square feet. 

Now! "Wholesale" celebrates its 15th 
Anniversary with the Biggest Book of 
Bargains in History! One giant catalog 
of 196 pages, crammed with thousands 
of items and hundreds of pictures. It 
really represents five separate catalogs 
going to the five key radio fields. Even 
if you had to pay for this catalog ... you 
couldn't afford to miss it! So send for it 
right away. Our Birthday Bargains are 
bound to tickle you! Our prices ... the 
lowest in history ... sure to satisfy. 

Send for your free ropy today! r 

196 -PACES 
OF 

BARGAINS 

WHOLESALE RADIO SERVICE CO., Inc. 

1 100 Sixth Avenue 
New York, N. Y. 

Mais O/yice aird Wate tio, 
100 SIXTH AVENUE NEW YORK. N.Y. 
CHICAGO, ILL. 

96I -911 West Jackson Blvd. 

Send me your new 1936 Catalog No. 59. 

Name 

Address 

City 

!Wyse Say Tdnl }'o,. }uw It RADIO-CRAFT 

State 
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SAVE :á 50% by BUYING YOUR RADIO l'irAtc.i MIDW[ST LABORATORIES 

xcifihy Or/ir/--iede tifes-fis>esf... 9orkíis#ewAco#c//skne 
frnwifeei. wifLiAmasitiqNew 1936 

SUP-LR .De/lixe 
. 

ONLY 

RADIO COVERING 

4 %2 T02,400 MUMS. 

Tubè 
SIXINONE 

ALL WAVE 
6 TUNING RANGES 

WORLD'S 
GREATEST RADIO VALUE- 

SO 
with New 
GIANT 
THEATRE 
SONIC 

S P A 4Ç R 

30 Days UM Trial 

PUSH- BUTTON TUNING 
(Noises Supp dl 

Now, Push Button Silent Tuning is offered 
for first time! Simply pushing Silencer 
Button hushes set between stations ... sup. 
presses noises. Pressing Station Finder But 
ton automatically indicates proper dial posi 
tion for bringing in extremely weak stations. 

Acousti-Tape Y- Spread Design 
(Patent Pending) 

Establishes new radio style overnight! 
The VFront Dispersing Vanes were devcl 
opcd by Midwest engineers as a result of 
a study of directional etiect of the Midwest 
Full Scope High Fidelity Speaker. These 
Vanes spread the beautiful lacework of the 
"highs" throughout the entire room in a 

scientific manner directing the High 
Fidelity Iva, es uniformly to the car. Send 
for new FREE 40page catalog. It pic 
turca the complete line of beautiful 1936 
AcoustiTone VSpread consoles . . . 

. , . and chassis . . . in four colors. 

FULL SCOPE HIGH FIDELITY 
Brilliant 

Concert Tees 
Now, get complete 
range of audible 
frequencies from 
30 to 16.000 
cycles, being 
transmitted by 
four new High Fi 
delity Broadcasting 
stations -W 1XBS, 
W9XBY. \V2XR 
and W6XAL 
Glorious new 
Acousti t o ne is 
achieved 
assuring life like, 
crystal clear 
"concert" realism 

V-FRONT 

EVERYWHERE radio enthu l,tats are say 
ing: "Have you seen the new 18 -tube. 

6 tuning ranges, Acousti -Tone VSprcad Midwest ?" 
It's an improvement over Midwest's 16-tube set. 
so popular last season. This amazingly beautiful. 
bigger, better, more powerful, super selective, 
18-tube radio . is not obtainable in retail store, 

but is sold direct to you from Midwest Labo- 
ratones at a positive saving of 30% to 50%. 
(This statement has been verified by a Certified 
Public Accountant!) Outperforms $250.00 sets. 
Approved by over 120,000 customers. Before you 
buy any radio, write for FREE 40-page 
catalog. Never before so much radio for so 

little money. Why pay more? You are triple - 
protected with: One -Year Guarantee, Foreign 
Reception Guarantee and Money-Back Guarantee. 

80 ADVANCED 1936 FEATURES 
Scores of marvelous features, many exclusive, ex- 
plain Midwest super performance and world-wide 
reception . . . enable Midwest to bring in weak distant 
foreign stations, with full loud speaker volume. on 
channels adjacent to locals. They prove why many orchestra 
leaders 

is 
t Midwest radios to study types of harmony and 

rh>thmic beats followed by leading American and foreign 
orchestras. Only Midwest tunes as low as 4i, 2 meters . . 

only Midwest offers push button tuning and AcoustiTonc 
Vspread design. See pages 12 rr 20 in FREE catalog. 
Read about advantages of 6 tuning ranges - offered for 
first hme -E, A. L. M. H and U . that make this 
super de luxe Igtubc set the equivalent of six 
different radios offer tuning ranges nor 
obtainable in other radios at any price. 

DEAL DIRECT WITH 
LABORATORIES 

No middlemen's prof- 
its to pay - you buy Op 
at wholesale price di- Tu_ -_ 
rest from laboratories 
... saving 30% to 50%. Increasing costs 

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 1936 Full Scope High Fidelity 
AcoustiTonc radio from the 40page catalog with as 

much certainty of satisfaction as if you were to come 
poi self to our great radio laboratories. You save 30% to 
505ó . you gtt 30 days FREE trial . as little as 
$5.00 puts a Midwest radio in your home. Satisfaction 
guaranteed or money back. Write today. for FREE catalog. 

(sass TusEs 

i TL RA1S AS LOW AS 
00 
DOWN 

Thrill to new explorations in sectiui radio 
spectrum that are strangers to you. l.v, i y type 
of broadcast from North and South America, 
Europe, Asia, Africa and Australia is now 
yours. Send today for moneysacing facts. 

Two Strikes en Otlter Radios! 
Chicago, Ill. -Lt's as big a thrill as 

ismacking 
one over the fence to bring 

distant foreign stations like loud. 
Midwest radios arc the best obtainable 
and have two strikes on any other make. 

Á. //V- . 'Gabby" Hartnett 
1 Chrego Cubs/ 

England, Spain, Italy, 
Most Every Night 

Washington, D. C. -We are mure 
plcastJ with our Midwest es -cry day. 
We tune in GSB. London -EAQ. Spain 
-WC. Germany -12RO. Rome, etc , 

most every evening with local volume. 
Robert H. Gerhardt. 

1 METAL TUBES 
This Midwest is furnished with the new glass- 
metal counterpart tubes. Set sockets are 
designed to accept glass-metal or METAL 
tubes, without change. Write for FREE facts. 

MIDWEST RADIO CORP. 
DEPT. 12D CINCINNATI. OHIO U.S.A. 
Established 1920 Cable Address MIRACO All Codes 

MAIL COUPON TODAY! FOR 
FREE 30 -DAY TRIAL OFFER and 40- 
PAGE FOUR -COLOR FREE CATALOG 

MIDWEST RADIO CORP.. 
Dept. 120. Cincinnati. Ohio. 
l'Ola.ot nlduairai un my pari. s,'nd irae 
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Address 

u se,Anrnts 
Make Easy 
Extra Money 

('heck Ilrn 
Inc 

Town Slate 
C Check here, it interested in a Midwest Auto Radio. 
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Short-Wave Reception 
. .. with General Electric Receivers 

For 1936, General Electric offers 
these notably new features that keep 
the set always at "concert pitch". 

All -metal tubes make possible 
higher R. F. gain with consequent 
great improvement in signal to noise 
ratio. (Important for short -wave 
reception.) 

Permaliners - The first produc- 
tion receiver equipped with air di- 
electric trimmer condensers that are 
individually enclosed and protected 
against moisture and dust. 

Short leads from tube elements to 
tuned circuit made possible by: - 

New Metal Tubes 
Coils Mounted Directly on 

Switch Points 

Good mechanical design - effici- 
ent placement of parts - self- shield- 
ing metal tubes and sentry box. 

"ir 
GENERAL 
ELECTRIC 

RADIO 
MERCHANDISE DEPARTMENT, GE 

ELECTRIC CO., BRI 

MODEL A -82 The chassis is specially designed to include 

every advantage that results from the use of metal tubes and 
short leads. It meets the exacting requirements of short -wave 

listeners and amateur operators. An extremely sensitive and 

selective four -band receiver, tuning 49, 31, 25, 19 and 16 meter 
bands. Eight metal tubes. Sentry Box. Permaliners. Sliding - 

rule Tuning Scale. Stabilized Dynamic Speaker. Noise Con- 

trol. Automatic Lo-note Compensation. Power Output -4 
watts undistorted. Maximum Volume Output -6 watts. CW 
Oscillator may added. 

$94.50 
(Eastern List Price) 

MAIL THIS COUPON FOR OSCILLATOR DATA 

General Electric Company, Bridgeport, Conn. 
Attention: Sales Promotion Section R -7710, 

Please send me Data Sheet FS -58 "Best Frequency Oscillator", and complete 
details of G -E Radios with the metal tubes. 

Name 

Street Address 

City State 
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